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Abstract

Translation memory (TM) tools help human translators recycle portions of their
previous work by storing previously translated material. This material is aligned, i.e.
segments of the source texts are linked with their equivalents in the corresponding target
texts. When a translator uses a TM tool to translate a new text, the tool identifies
similarities between segments of the new text and the stored source texts. The translator
may then choose to insert or adapt the previous translation of that segment. Therefore,
search-and-retrieval functions are an essential component of all TM tools. However, not

all TM tools approach these tasks in the same way.

In conventional TM tools, the aligned texts are divided into sentence-level source
and target translation units for storage in the database. Each sentence of a new source text
is compared with the units stored in the database, and the tool proposes matches that are
exact or similar. This is referred to as a sentence-based approach to search and retrieval.
A different and more recently developed approach involves storing full source- and
target-text pairs (known as bitexts) in the database and identifying identical character
strings of any length. This is referred to as a character-string-within-a-bitext (CSB)-based

approach to search and retrieval.

Because the second approach is more recent, traditional techniques for evaluating
TM tools do not take into account this fundamental difference. Therefore, the goal of this
thesis is to design and develop a new evaluation methodology that can be used to

compare the two approaches to search and retrieval fairly and systematically, first by

v



defining "usefulness" as a measurable attribute, then by measuring the usefulness of the

output of each approach in an identical translation context.

The thesis is divided into three main parts. Part I defines important concepts,
explains the two approaches to search and retrieval used in TM tools, and establishes a
theoretical framework for the development of a comparative methodology. Part II covers
the design, testing and refinement of the comparative methodology using two
representative TM tools (TRADOS and MultiTrans). Part III contains an overall
evaluation of the comparative methodology and suggestions for further research and

development.

Résumé

Les outils de mémoire de traduction (MT) permettent aux traducteurs de recycler
certaines parties de leurs travaux préalablement mis en mémoire. Les textes sont alignés,
c.-a-d. que des segments des textes de départ sont mis en correspondance avec leurs
équivalents dans les textes d’arrivée. Lorsqu’un traducteur utilise un outil MT pour la
traduction d’un nouveau texte, 1’outil retrouve les segments semblables dans les textes de
départ en mémoire. Le traducteur peut alors utiliser le segment en cause tel quel, ou
I’adapter au contexte. Par conséquent, les fonctions de recherche et de rappel sont une
composante essentielle de tous les outils MT, chacun abordant ces questions a sa

maniére.

Les outils MT conventionnels divisent les textes alignés en phrases. Les phrases

source sont mises en mémoire dans la base de données avec leur traduction. Chaque



phrase a traduire est comparée avec les segments en mémoire, ’outil proposant des
correspondances exactes ou semblables. Nous appelons cette approche a la recherche et
au rappel ’approche phrastique. Une approche plus récente se distingue en ce qu’elle met
en mémoire des textes entiers de départ et d’arrivée (les bitextes), ce qui permet de
trouver des chaines de caractéres sans égard a leur longueur. Nous appelons cette

approche a la recherche et au rappel I’approche chaine de caractéres en bitexte (CCB).

La deuxiéme approche étant plus récente, les techniques traditionnelles
d’évaluation des outils MT ne prennent pas en compte cette différence fondamentale.
L’objectif de notre thése est donc de concevoir et d’élaborer une nouvelle méthodologie
d’évaluation permettant de comparer les deux approches a la recherche et au rappel de
fagon équilibrée et systématique. Il s’agira d’abord de définir I'utilité de maniere
mesurable, pour ensuite mesurer 1’utilité¢ des segments proposés par chaque approche

dans la traduction de textes donnés.

Notre thése comporte trois parties principales. La Partie I définit les concepts
importants, explique les deux approches a la recherche et au rappel utilisées dans les
outils MT, et pose le cadre théorique nécessaire a 1’élaboration d’une méthodologie
comparative. Dans la Partie II, nous procédons a la conception de cette méthodologie
comparative, pour ensuite la vérifier et la raffiner en utilisant deux outils MT
représentatifs (TRADOS et MultiTrans). Dans la Partie III, nous faisons une évaluation
globale de la méthodologie comparative proposée, et nous terminons en proposant des

pistes d’avenir pour la recherche et le développement dans ce domaine.
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Chapter 0  Introduction

According to the recently published Survey of the Canadian Translation Industry,
the sector of the translation industry that will experience the strongest growth — nearing
50% per year — is the development of technological aids for translators (1999, p.39).
Translation technology covers many different types of computer aids for translators,
ranging from word processors and electronic dictionaries to machine translation systems.
However, one of the most popular types of tool on the market at the moment is the

translation memory (TM) tool, and this will be the focus of this thesis.

0.1 Background information and motivation for research

Translation memory technology has been in use since the mid-1990s, and many
translators who have not yet incorporated it into their work routines are becoming
convinced that it might help them improve their productivity. As more and more TM
tools become available on the market, translators, translation agencies and their clients
are all asking the same question: which tool is best? It is a legitimate question, especially
when a large investment of money and training is required up front. However, there is no
general answer. Translation situations can vary widely, and each tool has features that

could be more desirable in some contexts and less desirable in others.

Despite the significant differences between the tools on the market, they are all
designed with a common purpose — to store previously translated material in an organized
way and to extract from it as much useful information as possible to be recycled in future

translations. Because such tools are becoming increasingly widespread, it would be



useful to have a reliable way of comparing them based on their ability to perform these

core functions of extracting information and presenting it to a user.

Preliminary research reveals that the approaches to these functions can be
narrowed down to two fundamental categories, with all available systems falling into one
or the other. One approach, referred to as the sentence-based approach, involves dividing
source and target texts into corresponding sentence-length translation units, storing these
paired units in a database and identifying which are identical or similar to sentences in
new texts to be translated. The other approach, referred to as the character-string-in-bitext
(CSB)-based approach, involves storing entire bitexts (i.e., source texts linked to their

translations) in a database and searching for identical character strings of any length.

No previous research has compared the success of these two approaches in
retrieving useful information. Although no study can definitively answer the question
“Which tool is best?”, clear data comparing the search methods would at least contribute
some of the answer, and could potentially be of use to program developers. It would also
address another problem: the statistics published by product manufacturers to promote
their products are often inflated and are rarely comparable to each other. A systematic
methodology that could be applied to several tools could provide a level field of

comparison.

0.2 Objectives

The aim of the thesis is to design an evaluation methodology that could, if applied
on a large enough scale, answer the question of which approach to search and retrieval, if

any, extracts the most useful information given the same data. This can be a question of



quantity, if one approach consistently retrieves more useful hits than the other, or a

question of quality, if the two approaches tend to generate different types of hits.

The central problem will be defining usefulness in a measurable but valid way. 1
will begin with the assumption that a useful hit must be accurate and must save the user
more time than is required to generate the hit. Producing an evaluation methodology that
is both valid (produces results that accurately reflect usefulness) and reliable (repeatable

by different evaluators) will be a high priority.

0.3 Methodological approach

As a first step, a literature survey will be performed to examine what researchers
have already learned about evaluating translation memory tools and other related forms
of translation technology. An initial evaluation methodology will be designed by adapting
the most relevant information from the literature survey and combining it with personal

experience.

Part of the literature survey will include research into the characteristics of test
corpora suitable for TM evaluation. A source of texts meeting the criteria will be located,
and a pilot corpus will be built from these texts to test and refine the initial methodology.
A larger test corpus will be built for a scaled-up application of the refined methodology.
The results of the scaled-up test will be discussed to illustrate the kind of information that
can be obtained from applying the methodology. Finally, the general advantages and
disadvantages of the methodology will be discussed and suggestions for future research

will be recommended.



In summary, the following steps will be undertaken to develop the evaluation

methodology:
1. literature survey;
2. design of initial evaluation methodology;
3. identification and construction of pilot and test corpora;
4. pilot test of initial evaluation methodology;
5. assessment of pilot results and refinement of evaluation methodology;
6. scaled-up application of refined evaluation methodology;
7. analysis of results;
8. assessment of refined evaluation methodology;
9. suggestions for future research.

0.4 Scope and limitations

The aim of this thesis is to develop a generic methodology for comparing
sentence-based and CSB-based approaches to TM; however, owing to limitations of time
and availability of software, it was not feasible to test this approach on every TM product
available on the market. It was therefore necessary to choose a representative tool for

each of the two categories.

Of the two approaches to TM, the sentence-based approach offers the widest
selection of tools, including TRADOS, SDLX, STAR Transit and Déja Vu, among
others. TRADOS was chosen to represent sentence-based tools for two main reasons:
accessibility and popularity. One purely pragmatic reason for selecting TRADOS was the
fact that there were copies of the most recent version available to me for testing both at
the University of Ottawa and at the Translation Bureau of the Government of Canada.
Some of the other sentence-based tools were available only in demonstration form or in
older versions. In addition, TRADOS is one of the best established and most widely used
sentence-based tools (Benis 1999, p.16). According to the company’s website, over

40,000 licenses have been sold, “representing the vast majority of the current translation



technology market'”, and major clients include the European Union, the Canadian
Department of National Defence and the Canadian Forces, Microsoft, Xerox Corporation

and Wal-Mart’.

The choice of MultiCorpora’s MultiTrans to represent CSB-based tools was
equally straightforward. Firstly, of the few available systems that fall into the CSB
category, MultiTrans features the most developed automatic search component.
TransSearch by RALE and LogiTerm by Terminotix also fall into this category, but both
depend heavily on the user inputting search criteria. Secondly, MultiCorpora (the
company that developed MultiTrans) was willing to lend me a copy of their most

advanced version for research purposes and provide me with technical support.

A further limitation on the project involves the use of terminology banks. Both
MultiTrans and TRADOS include highly developed terminology management
components. However, term banks in TRADOS grow only when the user manually adds
information. Term banks in MultiTrans grow automatically with each translation. The
fair comparison of the two tools assumes that each system has access to identical
information (in the form of the corpus), and this is difficult to control when one system’s
databases are static and the other’s are dynamic. For this reason, neither terminology

bank was activated during the testing.

A final limitation is related to language. Although the methodology developed for

this thesis is meant to be applicable to any set of languages accommodated by the

" http://www.trados.com/pressshow_en.asp?lang=enéaction=pressshow&cat=10&id=17&site=29&
? http://www.trados.com/index.asp?lang=en&cat=11&site=33&action=
* Le Laboratoire de Recherche Appliquée en Linguistique Informatique, Université de Montréal



systems under evaluation in any direction, I limited the tests to my own language

combination and direction: French to English.

0.5 Outline

This thesis has been organized into three main parts. Part I is intended to provide
background information about the history of translation memory technology and the
benefits and drawbacks of its use (Chapter 1), a description of two distinct approaches
that have emerged for searching in and retrieving information from a database (Chapter
2), and finally, a critical summary of the research that has been carried out in the area of

translation memory evaluation (Chapter 3).

Part II describes the design of an initial evaluation methodology and its
refinement following a small pilot test (Chapter 4). The refined methodology is then

applied to a larger corpus and the results of this application are discussed (Chapter 5).

Part III provides a discussion of the strengths and weaknesses of the

methodology, along with recommendations for further research (Chapter 6).
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Chapter 1  Translation Memory Past and Present

1.1 From MT to TM

By now, most people have heard of machine translation (MT), a process by which
a computer program carries out the task of transferring text from one language to another.
The idea of machine translation has been around since the 1940s, and while the last 60
years have brought a great deal of progress in computational linguistics, users of MT are
still highly dependent on human intervention in the form of pre- and post-editing to bring
the output up to acceptable standards. The ultimate goal of fully automatic high-quality
translation (FAHQT) still seems to be a long way off. More recently, translation
researchers have begun exploring alternative uses for the computer as a support tool for
human translators, which they hope will bring more immediate benefits to the translation

industry.

One of these alternative avenues that has been receiving a great deal of attention
in recent years is the concept of translation memory, or TM. A TM can be loosely defined
as a collection of translations from which useful information can be extracted for reuse in
new translation jobs. Looking up previous translations is not a revolutionary idea in itself;
translators do this manually all the time. The major advantage of automating the
procedure is that it removes the hit-or-miss aspect of the task, theoretically increasing
consistency and productivity. It is important to note that with TM, unlike with machine

translation, a human translator still does the actual work of translating.



1.2 Early incarnations of TM and related tools

In 1966, the Automatic Language Processing Advisory Committee (ALPAC)
published an influential report called “Language and Machines”, which concluded that
future prospects for machine translation were limited. In this same report, there is a short
description of a system used by the European Coal and Steel Community (CECA) that

seems to qualify as an early TM system. The report describes CECA’s system as

automatic dictionary look-up with context included. [...] [T]he translator
indicates, by underlining, the words with which he desires help. The entire
sentence is then keypunched and fed into a computer. The computer goes through
a search routine and prints out the sentence or sentences that most clearly match
(in lexical items) the sentences in question. The translator then retrieves the
desired items printed out with their context and in the order in which they occur in
the source. (ALPAC 1966, p.27)
What is interesting about the system 1is its bilingual output. For example, if the user
underlines “aptitude au formage a froid”, the output will be the nearest possible match (or
matches) along with its equivalents, in this case “aptitude a la déformation au froid — cold
drawing quality” (p.87). Although this particular system was intended primarily for
terminological research, the process includes the elements of text alignment, automatic

matching and retrieval, and keeping terms in their contexts, thus anticipating many of the

essential features of modern systems.

In 1978, Peter Arthern filled in some of the blanks by expanding the idea of a
“translation archive”. His vision included “the storage of all source and translated texts,
the ability to retrieve quickly any parts of any texts, and their immediate insertion into
new documents as required” (Hutchins 1998, p.295). The quick retrieval of any parts of

any text does not presuppose that the translator would be limited to looking up lexical



units or even sentences, and the ability to insert matches into new documents adds a new

dimension of usefulness for the translator.

In 1980, Martin Kay called for a complete re-evaluation of the relationship
between translators and computers with his proposal of a translator’s amanuensis. He

envisioned the following:

I want to advocate a view of the problem in which machines are gradually, almost
imperceptibly, allowed to take over certain functions in the overall translation
process. First they will take over functions not essentially related to translation.
Then, little by little, they will approach translation itself. The keynote will be
modesty. At each stage, we will only do what we know we can do reliably. Little
steps for little feet! (1980, p.13)

Kay offers text editing and dictionary look-up as examples of easily mechanizable tasks

that are likely to increase a translator’s productivity. He then describes an outline of a

TM-type system:

[T]he translator might start by issuing a command causing the system to display
anything in the store that might be relevant to [the text to be translated]. This will
bring to his attention decisions he made before the actual translation started,
statistically significant words and phrases, and a record of anything that had
attracted attention when it occurred before. Before going on, he can examine past
and future fragments of text that contain similar material. (1980, p.19)

The idea was not quite as trivial as dictionary look-up, and it seemed to fall into the area

of functions “approach[ing] translation itself”. However, Kay considered this task more

mechanizable and more achievable in the shorter term than machine translation proper.

Alan Melby (1982, pp.217-219) picked up this theme again two years later with
his “translator’s workstation”, functioning on three levels. The first level includes all
functions that can be completed in the absence of an electronic source text, including
word processing, telecommunications and terminology management. Melby’s second

level assumes the availability of the source text in electronic format for such functions as
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text analysis, dictionary look-up, and synchronized bilingual text retrieval, while the third

level refers to machine translation.

Melby’s description of synchronized bilingual text retrieval in his 1992 paper,
“The translator workstation”, begins to approach quite closely the current incarnations of

TM tools:

When a document had been translated and revised, the final version, as well as its
source text, would be stored in such a way that each unit of source text was linked
to a corresponding unit of target text. The units would generally be sentences,
except in cases where one sentence in the source text becomes two in the target
text or vice versa. The benefits of synchronized bilingual text retrieval are
manifold with appropriate software. A translator beginning a revision of a
document could automatically incorporate unmodified units taken from a previous
translation into the revision with a minimum of effort (1992, p.163).
Melby’s use of the words “synchronized” and “linked” is important. They refer to the
concept of alignment, an important element in the design of effective TM tools. It was the
appearance of TM tools like ALPS (1981) and ETOC (1988) during the 1980s (Somers
1999, pp.115-6) that pushed translation memory beyond the realm of mere academic
speculation, but it was during the 1990s that TM developers were finally able to

incorporate advances in corpus alignment research. Hutchins (1998, p.302) sees this as an

essential step toward the viability of a TM as a useful tool for translators.

The late 1980s and early 1990s saw the development of another interpretation of
“synchronized bilingual text retrieval”, namely bilingual concordancing. A bilingual
concordancing tool is used to search for patterns in a bitext, also called a parallel corpus,
which is made up of aligned source and target texts. It retrieves the requested patterns in
their immediate contexts along with their corresponding translations (Bowker 2002,

pp.55-58). One such tool is RALI’s TransSearch (Macklovitch et al. 2000). Users of
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TransSearch must define and enter search patterns themselves, but attempts have since
been made to automate the look-up process. This has led to an alternative approach to
organizing and using translation memories, which will be discussed in more detail in

Chapter 2, following a discussion of the more commonly used sentence-based approach.

During the early- to mid-1990s, translation memory made the next leap, from
research to commercial availability. TRADOS, a German translation company, released
the terminology management system MultiTerm in 1990, later following it with its TM
tool Translator’s WorkBench (Hutchins 1998, p.303). Atril released its in-house TM tool,
Déja Vu, in 1993 (www.atril.com). Transit, by STAR, and Translation Manager/2, by
IBM, were also released around the same time (Hutchins 1998, p.303). Translation
companies and freelance translators are now faced with the question of whether to
embrace the new technology, which still requires a significant investment of resources,

and if yes, which among the growing selection of competing brands to choose.

Angelica Zerfall (2002a/b) and Celia Rico (2000) both provide guidelines for
choosing the most appropriate TM tool for a given working environment. The available
tools differ quite widely in some of their features, including editing environments, ability
to handle various file formats and ability to generate statistics about databases and source
texts. For good reason, TM evaluation has so far been less concerned with determining
the single best tool and more concerned with helping translators and project managers
evaluate the best tool for their own needs. However, this study will cover a different
aspect of TM evaluation that has yet to be addressed: of the two underlying approaches to

searching TM databases, which is more effective? Although the exact process varies with
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every tool, they all fall into one of two categories, the sentence-based approach and the

CSB-based approach. These will be described in more detail in Chapter 2.

1.3 The potential of TM

The translation industry is bracing itself for a significant increase in demand over
the next few years. According to the Canadian Translation Industry Sectoral Committee,
the European translation industry is expected to grow by 7% annually over the next five
years, and the Canadian industry by 5-10% over the next three years (1999, p.80).
Canadian universities are producing only about 400 new translators each year, less than a
third of the 1000 graduates required to meet the growing demand (p.19). This is exactly
the kind of pressure that will favour technological innovation. Machine translation is
being used in a few areas, but it is inadequate as a global solution in its current state.
Instead, Computer-Assisted Translation (CAT) tools are being called upon to help human
translators increase their output of high-quality translation in the short term. Translation
memory tools fall easily into this category. Some companies have already begun
integrating TMs into their translation process with some success (Andrés Lange and
Bennett 2000). Although TMs in their present form are not a perfect solution, they are

rapidly evolving in response to user needs.

In theory, when translators have organized, accessible archives of previous
translations at their disposal, the result should be improvements in consistency and
translation speed. This applies more to some types of documents than others; by
definition, translation memory is most useful when applied to texts with repetitive
content. The repetition can occur internally or across several texts in the same domain.

Long texts often yield better results, since they are more likely than short texts to contain
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repetitive content (Austermiihl 2001, p.139). Finally, certain text types, such as
business/commercial, legal, scientific and technical texts, are much better candidates for
TM than advertising or literary texts, which are non-repetitive in nature (Webb 1998,

p.16-17).

1.3.1 Consistency

TM developers argue that users of the software will see an improvement in their
consistency. Although human translators can easily come up with a variety of acceptable
translations for a given passage, they cannot necessarily rely on their own memories to
tell them how they have translated a particular passage before. The computer, however, is
extremely reliable in this area, providing the translator with instant access to former

work.

If the translation memory is on a network, several translators working on a single
project can achieve greater consistency through instant access to each other’s work
(O’Brien 1998, p.120). To achieve similar results without TM, more resources must be

invested in post-editing.

A major concern of translators is the threat of litigation in the case of
mistranslation. Liability insurance was the subject of a recent article in InformATIO, the
newsletter of the Association of Translators and Interpreters of Ontario (Voyer 2002,
p.4). A tool that significantly improves consistency can therefore reduce the chances of
litigation (Gordon 1996, p.3). All of this assumes, of course, that the database is properly
maintained. Maintenance is a time consuming task; if it is neglected, errors can actually

be propagated quickly throughout a document (Austermiihl 2001, p.140).
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1.3.2 Speed

A second reason that TM is being developed is its potential to reduce the time it
takes to translate text, hence to increase a translator’s productivity. Now, this can mean
many things and can be measured in many ways. Sharon O’Brien (1998, p.119) states
that “anything from 10% to even as high as 70% can be leveraged from translation
memories”. This is a rather broad range, but the kind of text being translated has an
important influence on the actual increase. Lynn E. Webb (1998, p.20) quotes a 30% to
40% increase in productivity, Michael Benis (1999, p.22) quotes 30%, and Bert Esselink
(2000, p.366) provides the figures 30% to 50% as the average increase in productivity in
the field of software localization, a field particularly well suited to the use of TM. This
clearly covers some of the distance required to meet the increased demand for trénslation

referred to above.

The translation industry is currently in a position to make choices about how best
to take advantage of this increase in productivity. One of the obvious options is to
generate more income by translating more text in a given amount of time. Another
increasingly popular practice is to pass on some of the savings to the client through
discounts or graduated pricing systems, in which the client pays less per word for exact
matches and very close matches. This can be seen as a benefit to translation vendors,
since lower bids mean more contracts and improved client loyalty (Gordon 1997, p.4).
However, that particular benefit will cease to exist once the industry regains some
equilibrium in its practices and pricing structures. lan Gordon (1996, p.8) also argues that
freelance translators can take advantage of the rise in the promised productivity increases

by “working less anti-social hours”, all the while improving their earnings. This, too, may
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be a temporary benefit, as clients will adjust their expectations regarding price and
turnaround time. In the future, we will most likely see a greater volume of texts being

translated, with translators and clients sharing the financial benefits.

1.3.3 Quality of translation experience

TM technology offers improvements in productivity, but it also has the potential
to produce significant changes in the way translators see their work. Several authors have

speculated about these changes.

In Kay’s original vision of a translator’s amanuensis, the computer takes over the
mechanical aspects of translation, so that “the productivity of the translator would not
only be magnified but the work would become more rewarding, more exciting, more
human” (1980, p.3). The translator spends less time repeating old work and more time
facing new, creative challenges. Some even see the mastery of the technology itself as a

new and creative challenge to be embraced by translators (Heyn 1998, p.135).

The idea of TM is not as threatening to translators as the idea of machine
translation, because the translator remains in control of the process (O’Brien 1998,
p.120). If translators are to be convinced to adopt a new technology, it must be something
that promises to help them do their work, not something that will potentially replace

them.

Since translation is often one of the last steps in a production cycle, translators
can be put under pressure to compensate for previous delays. This results in tight,

stressful deadlines. TM can be used to alleviate this:
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A translator can even begin the translation process before the final original
document is completed. If the translator is given drafts of the original document in
its early stages of development, the text can be translated and stored in the TM
database. Then, as updated sections of text are made available, the translator can
perform fuzzy and exact matching, thus isolating the new parts from the parts that
have already been translated or that are similar to the original (Webb 1998, p.15).
This scenario is especially applicable to the software localization industry, where
localized products must often be released simultaneously with the original product and

where delays result in lost sales (Gordon 1997, p.1).

1.3.4 Other benefits

An important aspect of translation is terminology management, and most TM
software comes with fully integrated terminology databases. The software can often be

used as a tool for creating glossaries and dictionaries (Webb 1998, p.13).

Project management is essential for large translation products, and “[u]tilities
designed to report detailed statistics on word counts and the number of internal and
external repetitions provide valuable information to project managers scheduling

localization projects” (Esselink 2000, p.366).

Gordon (1997, p.4) suggests an interesting benefit that is not often discussed: the

applicability of TM to minority (i.e. less widely used) languages. According to Gordon,

MT has not served minority languages well, the main reason being the
commercial reality of insufficient sales to justify the massive cost of creating the
machine translation software. In contrast Translation Memory systems are highly
flexible and can be customised for minority languages extremely cost-effectively.
They can offer a high quality solution where none was previously available.

This is partly due to the fact that TM software is not required to have much linguistic

knowledge programmed into it to work effectively (Melby 1995, p.187).
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One of the greatest advantages of TM is that its usefulness increases with time.
While it is possible to align old archives for use right away, it is also possible just to

begin translating with the software and allow the database to build itself:

The source-language text is entered as a whole and presented to the translator
segment by segment; when the translation has been completed, the source and
target are automatically saved as pairs. These texts then form the TM database.
The more texts you translate, the bigger your database will become (Austermiihl
2001, p.135).

The bigger your database, the more likely you are to find quality matches for new

translations. While the initial investment of time, money and training may be significant,

if the texts are suitable, the cost can be recovered.

1.4 Drawbacks of TM

TM products are still fairly new, so it is natural to encounter problems with their
integration into the language industry. One of the most obvious is the steep learning
curve translators must face when beginning to use the software (Webb 1998, p.50). The
long-term benefits of TM described in the preceding paragraph are promising, but it can
be discouraging to be confronted with decreased productivity in the short term while
struggling to master the technology. Once the technology has been mastered, it will still
require a time investment not required by traditional translation, so the time saved by
using TM must continue to be greater than the time spent running and maintaining it

(Esselink 2000, p.367).

A second problem is that TM systems are only useful when source texts are in
electronic format. Scanning and Optical Character Recognition (OCR) software does

exist to convert hard copy into electronic format, but this solution is too labour-intensive
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to be practical on a large scale. However, this may become less of a problem as clients
become aware of the benefits of delivering source texts electronically (Bowker 2002,

p-137).

Translators often work with multiple file formats, and TM systems generally
require filters to preserve formatting. This step involves a certain amount of risk (Bédard
1998b, p.23), since elements of the formatting may be lost or altered when a file is
converted into a TM-friendly format, and again when the file is converted back into its
original format after TM processing. The programs are generally sold with a certain
number of filters to cover the most commonly used formats, but these become obsolete as
soon as new versions of these formats appear. Furthermore, filters for custom formats are
sometimes required, and these are complicated and time consuming to program (Esselink

2000, p.367).

TM also affects the translation process itself. Exactly how it does so varies from
tool to tool, but a common complaint hinges on the revision process. If it is difficult to
incorporate revisions into the database, translators may find themselves doing fewer
drafts than they would otherwise (Webb 1998, p.50), or they may be tempted to neglect
database management. The former practice threatens the quality of the present
translation, while the latter threatens the quality of future translations. This can be solved
with a combination of increased awareness on the part of the translator and improved

design from the TM developers.

In those programs that require one sentence to be translated at a time, translators
may be discouraged, or even prevented, from making changes to the macrostructure of

their translations, such as changing the order of sentences in a paragraph (Esselink 2000,
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p.367). There are other style issues to consider as well. For example, Heyn (1998, p. 135)
notes that since fewer changes will be required if a translation unit does not contain
anaphoric or cataphoric references, some translators are avoiding these structures, which
may affect the overall readability of the text (see section 2.1.2). Finally, in the cases
where a memory is the product of work done by many translators with different styles,
users must pay extra attention to ensure that their new translations have a unified style.
Translators using the software should thus be aware that they might have to pay for their

improved consistency with additional effort on other fronts.

All of this assumes that the translator still has full control over the decisions made
throughout the text. Claude Bédard laments the phenomenon that he calls “la sous-
traitance de phrases”, whereby freelance translators are sent documents with a certain

number of sentences already substituted:

Dans ce cas, le traducteur n’est pas rémunéré pour les phrases déja traduites, bien
qu’il doive en tenir compte pour les phrases, plus ou moins clairsemées, a
traduire. En outre, rien ne dit que les phrases déja traduites sont de bonne qualité
ni surtout qu’elles sont cohérentes entre elles (2001, p.29).

He goes on to speculate that such conditions may be very demotivating for translators,

who in this position have even less control over the final document than post-editors of

machine translation.

The example mentioned above foreshadows another difficulty: should translators
be paid differently for work done using TM? A practice is emerging whereby translators
are paid one price for new material within a document, a lower price for material similar
to segments in the memory, and a lower price still (sometimes nothing!) for identical

material. While this approach is easy to calculate and looks logical to most clients, it does
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not necessarily provide an accurate reflection of the work involved vfor the translator.
Even exact matches need to be checked to make sure they fit correctly into a new
document. Under the above model, translators may have to give some of their work away
for free. Also missing from this basic pricing structure is compensation for time spent
building and maintaining databases. Although it is true that the old fixed-cost-per-word
structure no longer applies in an industry based on TM technology, the new model still

requires quite a bit of refinement (de Vries 2002, pp.45-47).

Finally, a memory is made of material contributed by both the client and the
translator. Who owns the final product? Moral ownership is one thing, but legal
ownership is important when a memory becomes a valuable commodity in the
marketplace. Suzanne Topping (2000, pp.59-61) states that translators have already
begun pooling their resources by exchanging translation memory databases, even though

there are opponents who question the usefulness and ethics of such a practice.

Academics and practitioners alike are currently engaged in lively debate about all
of these issues, and solutions are likely to emerge in a short time. Given the steady
increase in demand for translation, the problems are worth overcoming to take full

advantage of the benefits translation memory has to offer.
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Chapter 2 Two Approaches to TM

Elliott Macklovitch and Graham Russell (2000, p.1) provide two definitions of
translation memory, a narrow definition limited to sentence-level processing, and a
broader definition that allows for alternative levels of processing. This distinction has a
significant effect on the strategies that can be employed for searching the database of a
given TM system, making it a central issue for this thesis. Section 2.1 will explore the
narrower, sentence-based definition in detail, and the broader definition will be examined

more closely in section 2.2.

2.1 Sentence-based approach

Under the narrow definition, which is also the most common, a translation
memory system is “a particular type of support tool that maintains a database of source
and target-language pairs, and automatically retrieves the translation of those sentences in
a new text which occur in the database” (Macklovitch and Russell 2000, p.1). In other
words, when a given bitext is aligned, each source sentence is linked to its equivalent in
the target language, and the pair of sentences is stored as a separate translation unit in a
database. If the translator translates a new text using this database, the translation
memory system will compare each sentence of the text with the contents of the database
to find an exact or close match with a previously translated source sentence. If one is
found, the linked target sentence can be inserted into the new text in the appropriate
place, and the translator can make any necessary modifications. If no match is found, the
translator simply translates from scratch. Once the new sentence has been translated, the

new source/target sentence pair is added to the database. In this way, the database grows
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bigger (and in theory, more useful) every time it is used. Claude Bédard (1998a, p.25),
Sharon O’Brien (1998, p.116) and Marie-Claude L’Homme (1999, p.213) all use close
variations of this definition. O’Brien even cites “sentence memory” as a synonym for
translation memory (p.116). Michael Benis (1999, 2000) does not explicitly define
translation memory in this way in his comparative reviews of TM software, but all of the
tools he reviews fall into this category. See Appendix A for a list of sentence-based TM

tools currently available on the market.

2.1.1 Advantages of the sentence-based approach

Why is the sentence the privileged unit of translation in these tools? Quite simply,
it is easier for a computer program to identify sentences than it is to identify other types
of translation units. Sentences generally begin with capital letters and end with strong
punctuations marks. Problems arise when the texts include abbreviations with periods in
the middle of sentences, but this can be addressed to some extent with the use of stop lists
to help the program identify and ignore such abbreviations (Bowker 2002, p.95). Hard
returns and tabulations are also used to delimit sentences, with the result that textual
elements such as titles and list items, not technically sentences at all, are included in the

database (L’Homme 1999, p.215). However, this hardly constitutes a drawback.

Fixing the boundaries of the translation unit in this way permits the search
algorithm to retrieve a variety of results. The most desirable result is the exact or perfect
match, which is “identical to the sentence the translator is currently translating, both
linguistically and from a formatting point of view” (O’Brien 1998, p.117). Another
possible result is the full mateh, which is identical to the input sentence except for

certain “variable elements” like numbers, dates or currencies (Bowker 2002, p.98). Of
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course, a database often contains sentences that provide useful information even if they
do not fall under either of the previous definitions. Therefore, sentence-based TM tools
are also designed to retrieve partial or fuzzy matches, which are similar to the input
sentence. Similarity is relative, and each tool has its own way of measuring it, but overall
this is a useful feature of search algorithms. For example, the following pair of sentences

has a fuzzy match relation:

A. Capacité d’organiser son travail et d’établir des priorités.
B. Capacité d'organiser efficacement son travail et de fixer des priorités.

In my test database, when sentence A was the input sentence, sentence B was retrieved

by TRADOS Translator’s Workbench and labelled a 72% fuzzy match.

Any translation memory database that is in the form of a collection of linked
sentences also has the advantage of being exchangeable between several different TM
tools. This is possible thanks to the efforts of the Localization Industry Standards
Association (LISA), which led the development of TMX (Translation Memory
Exchange), a standard format that allows translation units to be exported from one TM
program and reopened in another without the loss of information attached to those units,
such as creation date or formatting attributes. This is important in an industry where it is
impractical for a translator to own every possible TM tool that potential clients might

require.

Having a database of sentences that grows as you translate allows for the
possibility of networking. If a team of translators is working on a very large project, each
translator on the network can have instant access to the work of all his or her colleagues,

which can save time and improve consistency.
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Although a tool that could access segments smaller than the sentence is likely to
generate more matches, a significant benefit of using the sentence as the basic unit is that
the matches that do come up are much more likely to be relevant. This is considered “an
extreme form of high-precision, low-recall search” (Simard and Langlais 2000, p.1).
Using this logic, some users even opt to adjust the system to retrieve only paragraph
matches (an option in some sentence-based tools), so that they do not have to spend as
much time verifying that the matches are appropriate in their new contexts (Esselink
2000, p.363). Obviously, this approach gives the best results when applied to updates of
previously translated texts, such as the second version of a previously translated user

manual.

2.1.2 Disadvantages of the sentence-based approach

Although it is usually possible to translate one sentence at a time, in the same
order as in the original, this is not always the way translators work. Sometimes it is
desirable or necessary to collapse two source-language sentences into one target-language
sentence, or to expand one source-language sentence into two target-language sentences
(Bédard 1998a, p.25). In addition, the source text may contain an alphabetical list of

terms, which has to be reordered in the target text.

Situations such as these complicate the automatic alignment process considerably
and sometimes result in badly matched units in the database. Database management is
therefore essential, and for translators getting paid by the word, it represents time for

which they are not compensated in the short term*.

* This is one reason that translators are beginning to charge by the hour (Cohen 2002, pp.16-17).
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The assumption built into sentence-based tools that there exists a one-to-one
relationship between source and target sentences can also cause problems while the
translator is working on new texts. Although it is often possible to get around the
constraints of the tool and alter the text structure in the desired way, the translator must
be aware that this seriously limits the reusability of the units created (Bédard 2001, p.29).
What works well in a given context may be unusable in any other context. Heyn provides

another example of the same problem:

The existence of translation memory technology may also influence the way
translators formulate texts. For example, since retrieved translation units normally
require fewer changes if they do not contain anaphoric and cataphoric references,
translators are tending to avoid the use of such devices. The effect is a more
technical style, and sometimes a less readable text. In the end it is up to the
translator to decide whether text cohesion should be compromised in order to
facilitate the translation memory (1998, p.135).

This example was briefly mentioned in section 1.4, but bears repeating here because it is

strictly a consequence of the sentence-based approach. In both examples, the translator

has to choose between producing the best possible translation in the short term and

building the most profitable (i.e. reusable) database in the long term.

Bédard (2001, p.29) warns that under these -circumstances, translation
professionals are reduced to mere “traducteurs de phrases”. He reminds us that “tout
traducteur qui se respecte ne traduit pas des phrases, mais un message, et il gagne pour ce
faire a s’affranchir des frontiers artificielles que constituent les points de fin de phrase.”
This implies that good work is penalized and sloppy work is rewarded within a sentence-

based TM tool.

Although the possibility of networking is listed above as an advantage, it is not

without its drawbacks. Francois Lanctdt (2001, p.30) evokes a scenario in which
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translators with different working styles are required to work together from a central
translation memory. Translator A likes to get a first draft done as quickly as possible,
then clean up the text on the second pass. Translator B likes to move through slowly and
carefully, getting everything right the first time. If Translator A is sending the lower-
quality draft sentences into the memory, Translator B has no way of knowing whether or

not they have been revised, and may feel obliged to use them in the name of consistency.

When it comes to searching the database, the central focus of this thesis, the
translator must be aware of the limitations of fuzzy matching. A human can look at a
sentence and determine at a glance whether it is similar to another sentence in a useful
way. A programmer designing a matching algorithm must first establish a statistical
model of similarity. For example, the program might consider one sentence similar to
another if it can be modified to match it exactly within a maximum number of keystrokes,
or if both sentences have a minimum number of words in common. These models will
always be loose approximations, and the resulting algorithms run the risk of generating
useless matches, otherwise known as “noise”, or missing sentences that do not meet the
criteria but would nevertheless be useful to a translator. The latter phenomenon is called

“silence” (Bowker 2002, pp.99-100).

For an example of noise, compare the following segments from the test corpus:

classification.

a. Prendre des mesures de dotation et de
g 3 T mmmmer o,
rédaction et de révision.

b. Connaissance des techniques d

Obviously, having access to the translation of the first segment is of no use whatsoever to
somebody trying to translate the second sentence. However, TRADOS Translator’s

Workbench rates the match at 56%, presumably since half of the words are identical and
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in exactly the same positions. If the program is set to propose all matches greater than

50%, this pair meets the criteria.

On the other hand, the database may contain a helpful sub-clause that is not
retrieved by the system because it does not account for a high enough percentage of the
sentence in which it occurs. Suppose that the segment to be translated is “Connaissance
de ’organisation du Ministere et des ministéres clients", a heading pulled from one of my
test texts. My database of previous translations happens to include the list item
"Connaissance de I'organisation du ministére, de ses politiques, objectifs et priorités ;"
[emphasis added] along with its translation. The same database also contains the list item
"Connaissance des lois administrées par les ministéres clients et la Loi sur
'administration financiére" [emphasis added] and its translation, which means that there
is enough information stored in the database to help a translator translate the new
segment in its entirety. However, neither of the stored segments would be retrieved by a
sentence-based system retrieving matches of 70% and higher. This is an example of

silence.

One might presume that exact matches are always safe, but even here the
translator must remain alert. If the database is poorly aligned, or if it contains poor-
quality translations, exact matches are unreliable. This can be solved in part by careful

database maintenance. However, the solution is not always that simple:

Indeed, there are times when the proposed translation may not be appropriate,
such as when the client has expressed a preference for using a particular style or
term. Even though a segment may be identical, translators are concerned with
translating complete texts rather than isolated segments, so it is important to read
the proposed translation in its new context to be certain that it is both stylistically
appropriate and semantically correct (Bowker 2002, p.97).
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Homonymy causes some difficulty in this respect (Bowker 2002, p.97). Take the
sentence, “The key is stuck.” This might appear in the database with a perfectly good
translation referring to a “clé”. However, it is possible that the new text is referring to a
“touche” on a keyboard, requiring a completely different translation. With the sentence-
based approach, the translator has no access to contextual information to judge the

validity of a given segment.

All of this can be overcome by diligence on the translator’s part. However, what if
the translator is not given full control of the text to be translated? In cases where
translators are paid less (or even nothing) for exact matches, clients with access to TM
software may be tempted to batch translate the text, which means automatically replacing
all exact matches with the translations proposed by the TM. The translator then receives a
sort of hybrid or partially translated text and is forced either to translate around
potentially inappropriate sentences and deliver lower-quality work or to take the time to
clean up the text without fair compensation. Claude Bédard (2001, p.29) sees this kind of

situation as demoralizing:

On imagine la démotivation professionnelle que de telles conditions de travail
peuvent susciter chez le traducteur. Il est ironique de constater, un postéditeur
(réviseur de texts traduits par un systéme de TA) conserve la maitrise d’ceuvre et
la responsabilité de la traduction finale, car il prend en charge I’intégralité de
texte, ou du moins de sa tranche de texte... Cela reste, malgré tout, la traduction
telle qu’on la connait. Tandis qu’avec la sous-traitance des phrases, la traduction
change de visage.

Common sense dictates that any system that lowers the quality of the translation

experience will be met with resistance.

While it may appear at first glance that the drawbacks outweigh the benefits when

it comes to the sentence-based approach, it is important to note that, while there are

29



relatively few advantages, these are quite significant. The disadvantages are greater in
number, but they are comparatively minor and can eventually be overcome with some

effort.

2.1.3 An example of the sentence-based approach: TRADOS

TRADOS is a TM tool made up of separate but integrated components, including
WinAlign, an alignment tool, MultiTerm, a terminology management tool, and
Translator’s Workbench (TWB), a tool that allows the user to search the translation
memory database and retrieve segments for insertion into a new text. Other components
are available, but these three are sufficient to describe the system’s basic functioning. The
following descriptions of these components are based on personal experience with
TRADOS, with reference to the user manuals and on-line help that accompany the tool.
As explained in section 0.4, TRADOS was chosen to represent the sentence-based
approach for this study because of its popularity in relation to the other tools in this

category and because I had access to a copy for testing purposes.

WinAlign is used to create translation memories out of previously translated texts.
Both source and target texts must be in electronic format. Once the user defines which
texts belong together, WinAlign automatically divides each text pair into segments,
which, as noted above, roughly correspond to sentences, but may also include units such
as titles, subtitles, items on a list or cells in a table, and creates a link between the source
segment and its corresponding target segment. Each pair of linked source and target
segments makes up a translation unit (TU). As shown in Figure 2-1, WinAlign displays
the link as a dotted line stretched between the segments, with the source segments

running down the left side of the screen and the target segments down the right.

30



% B A\ \AS3+ADMINAENONCE_fDOC EB C\ AS-3+ADMINYENONCE. 6 DOC
-B ENONCE DE QUALITES B STATEMENT OF QUALIFICATIONS
Secondaire V ou une combinaison | L Secondary V or acceptable combination of :jl
acceptable d'études, de formation et/ou education, training and/or experience
d'expérience.
Compétence linguistique :La Language proficiency:
connaigsance du frangais et de I'anglais est E

essentielle pour ce poste (Bilingue impératif
BBB/BBB).
Expérience :

French and English essential (Bilingual Imperative
|BBB/BBB)
Experience:

Expérience significative dans un des trois
domaines suivants :

1) Gestion immobiliere,

Sécurité ef santé au travail

Grestion du matériel et des contrats.
Connaissances :

Connaissance de 1a mission et de la
structure organisationnelle du CTI ;
Connaissance des politiques et directives en
matiére de gestion immobiliére ; ITC

Connaissance des pratiques et normes de . * l{Knowledge of property management policies and
sécurité et de sar‘lté' au travallamsl que du [ directives i

Significant experience in one of:

1) Property management

Occupational health and safety

@ | Materiel and contract management
|| Knowledge:

| Knowledge of the mission and organization of the

i

Read
Figure 2-1 TRADOS WinAlign

The user can scroll down the screen, checking the alignments visually, correcting the
mistakes, and confirming, or “committing”, correct alignments. Any alignment that has
been committed by the user is linked with a solid line (see Figure 2-1). An alignment that
has not been committed by a human is given a slight penalty by the system, so that an
automatically generated translation unit will never be labelled an exact match and

inadvertently inserted into the new translation without verification.

Once a memory has been created in WinAlign, it can be imported into TWB, the
TRADOS component that interacts with Microsoft Word. As shown in Figure 2-2, in a
typical set-up, the user will have the Word window taking up the bottom two thirds of the

screen, and the TWB window taking up the top third. Clicking the “Open” command
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from a special TRADOS menu in Word, the user “opens” the first sentence in the text to
be translated. This prompts the tool to search through the TM database and display in the
TWB window any exact, full or fuzzy matches it finds. It assigns a percentage to each,
representing the degree of similarity with the source sentence, and proposes all matches
to the user from the highest percentage to the lowest, along with their translations. If

there is a 100% match, nothing else is presented (see Figure 2-2).

EXIGENCES LINGUISTIQUES:

EXIGENCES LmGiHST]QUES :
§ LANGUAGE REQUIREMENT'S:

« (A lied . Times New Roman ¥ &

i i
w Concordance (Alt+Up)

Constructive attitude

Frangais essentiel.

EXIGENCE PARTICULIERE ; Permis de conduire valide

FIABILITE/SECURITE:

CONDITIONS DE TRAVAIL : Disponibilité requise & I occasion 7/24

r @ﬂu\nos IJ #)sqo7, SEC.,

Figure 2-2 A 100% match in TRADOS Translator's Workbench (TWB)

The user selects the best option and clicks the “Get” command, which inserts the
translation directly into the text in Word. Now both the original sentence to be translated
and the translation proposed by TWB are visible in Word, in two coloured windows. The

original is always open in a blue window. The target window directly below is green if

32



the proposed translation comes from a 100% match and yellow for a fuzzy match (see
Figure 2-3). The user can make any necessary changes in this window (or insert a
translation from scratch if no match is found), and then select “Set/Close” from the menu
to add the new translation unit to the TM database. The user now sees only the target
sentence on the screen and can proceed in the same fashion with the next sentence. In this
way, the database grows with every new sentence translated, and internal repetitions can
be exploited. Internal repetition refers to linguistic material that appears more than once
in a single text. For example, a sentence like “Press the ENTER key to continue” might
appear several times in the same computer manual. External repetition, on the other hand,

refers to linguistic material that is repeated in different documents.

Sniodby FRANE oW
Ehang o ga/000e

Successful completion of two years of secondary education or an acceptable combination of training, education and experience

% 5005_RESP_ENTREP . F: f - Microsoft Ward
b Tool

ETUDES : ‘Deusigrne afinée du secondéire términge aver Suttes, ou ue -
- combinalson acceptable detides, de farmation Bt d' expérience;

Buccessful completion of two.years of secondary education or an
-acceptable combination of training, ediication and experience,
Formation valide complétée ou réussite & une formation donnée par
'employeur sur{‘utilisation et la conduite d'un chariot-élévateur.

{ATTESTATION Permis de conduire valide de classe 5.
PROFESSIONNELLE :

EXPERIENCE : Expérience refiée a la gestion du matériel;

ﬁ‘luptbmeu.{,@Tm iﬁ’]o e ]

Figure 2-3 A fuzzy match in TRADOS Translator's Workbench (TWB)
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Users can create term records in MultiTerm and access these records through
TWB. If any term or phrase of a new text matches an entry of the same language in
MultiTerm, the record will be displayed in the TWB window and can be inserted
automatically into the new text. The MultiTerm window does not have to be visible to be
accessible, simply open and running in the background. Further discussion of the
MultiTerm feature is beyond the scope of this thesis since MultiTerm was not used as
part of the experiment. The reasoning behind this decision is explained in more detail in

section 0.4,

2.2 Character-string-within-a-bitext (CSB)-based approach

According to Macklovitch and Russell (2000, p.1), the broader definition of

translation memory

regards TM simply as an archive of past translations, structured in such a way as
to promote translation reuse. This definition, notice, makes no assumptions about
the manner in which the archive is queried, nor about the linguistic units that are
to be searched for in the archive.
This definition is actually a little bit oo broad for the purposes of this study, as it would
include bilingual concordancers, which “can be used to investigate the contents of a
parallel corpus” (Bowker 2002, p.55) in response to queries input by the user. We will
assume for the present study that a TM tool is distinguished from a simple bilingual
concordancer by the presence of an automated search component, which can analyze an

input text against the stored previous translations and somehow signal to the user the

presence of potentially useful matches. However, one of the underlying principles of the
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Macklovitch/Russell definition is that the sentence is not the only possible storage unit

for TM databases, and this remains valid.

It was Brian Harris (1988a, pp.8-11) who first coined the term “bitext”, referring
to “the juxtaposition of a translation’s source (ST) and target (TT) texts on the same page
or screen” (1988b, p.41). In the previous paragraph, “parallel corpus” is used in this
sense. When the bitext is in electronic form, it can be aligned to facilitate bilingual
searches. The principal difference between a database of aligned segments and a bitext is
that in the latter case, the entire text remains intact. This is another way to store texts in a

translation memory.

If the memory is stored in this way, it is possible to search at levels other than the
sentence or paragraph. For example, the tool can search for any string of characters.
Simard and Langlais (2000, p.1) point out that “just because a sentence has not been
translated before does not necessarily mean that the TM does not contain smaller

segments that could be useful to the translator.”

One of the original incarnations of this approach was TransSearch, an initiative of
Université de Montréal’s Laboratoire de recherche appliquée en linguistique informatique
(RALI). The translation databases used in TransSearch are called TransBases; the
TransBase used in the version of TransSearch that was freely available on the Internet for
several years was made up of Canadian parliamentary debates from 1986 to 1993,

containing about 50 million words (Macklovitch et al. 2000).

TransSearch’s query system is highly flexible, able to find exact words, flexional
variants of words, expressions, and groups of expressions separated by other words. It

also recognizes negations and disjunctions. It has both unilingual and bilingual search
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options. Once a query has been entered, TransSearch presents a table of matches along
with their translations. By making the system available on the Web and tracking its use,
RALI has been able to demonstrate the demand for sub-sentential searching in a bitext:
by March 2001, five years after it first appeared, TransSearch was processing more than

50 000 queries every month (Simard and Langlais 2000, p.1).

The main drawbacks of the TransSearch approach are that the user must enter
search strings manually and cannot insert the results directly into the text to be translated
(beyond traditional cut-and-paste methods). While TransSearch is an excellent reference
tool, it cannot claim the degree of integration with the text that other tools can.
Companies such as Terminotix and MultiCorpora have since designed tools that are
capable of sub-sentential searching in bitexts and that are fully integrated with the word
processor, which means that searches are automated and matches can be entered directly
into the text. LogiTerm is the tool sold by Terminotix. MultiCorpora’s contribution,

MultiTrans, will be described in more detail in section 2.2.3.

2.2.1 Advantages of the CSB-based approach

The primary advantage of searching for character strings within a bitext instead of
looking for matches in isolated sentence pairs is the preservation of context beyond the
sentence level. Users maintain access to the global properties of a text, such as “who
originally translated a document, when, for which client, as part of which project, who
revised and approved the translation, etc.” (Macklovitch and Russell 2000, p.9). Texts
also have a global style. A user may need to verify that a translation proposed by the
translation memory is drawn from a text whose style is similar to that of the new text to

be translated. For a short segment, even a little bit of context around the proposed text
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may be helpful for validating the appropriateness of the proposed translation in a new

context (Macklovitch and Russell 2000, p.9).

The bitext approach is particularly interesting for novice translators or translators
working in new domains. Bitext can be used for preparatory background reading
(Macklovitch and Russell 2000, p.9), and inexperienced translators benefit from access to
sub-sentential information, which can provide clues for handling tricky expressions or

structures.

If the text to be translated has a large proportion of repeated material concentrated
in chunks, as may be the case for an update or revision, a bitext-based system has the
advantage of being able to identify and process several consecutive identical sentences
(or paragraphs, or even pages) at once (Macklovitch and Russell 2000, p.9). A sentence-
based system is limited to evaluating one sentence at a time, which would waste time in

this circumstance’.

In a sentence-based system, accurate alignment is crucial. This means that
significantly more time must be spent creating and maintaining databases. In contrast,
when context is preserved—as it is in the CSB-based approach—a faulty alignment can
be corrected with little extra effort during the translation process, and there is no danger
of automatically inserting “false” 100% matches into a text (Arrouart and Bédard 2001,

p.30).

> TRADOS does have a Translate-to-Fuzzy feature, which, when activated, replaces all 100% matches with
their translations until it hits the next fuzzy match or non-match. However, TRADOS is unable to alert the
user ahead of time that a string of consecutive 100% matches exists in a text. Furthermore, there is a
possibility that TRADOS will draw 100% matches from multiple texts with different styles.
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2.2.2 Disadvantages of the CSB-based approach

The CSB-based approach does have a few disadvantages when it comes to
searching. A system designed to identify identical character strings is likely to miss some
useful passages that would be picked up by a system that allows for fuzzy matching.
Also, while it is an advantage to be able to pick up short strings below the sentence level,
this is counterbalanced by the increased noise from unreliably small units. The system is
likely to identify many two- or three-word strings, which the user must take time to
evaluate, whether or not they turn out to be useful. Finally, the CSB-based approach
makes it more difficult to recycle internal repetitions in a new text. With the sentence-
based approach, new sentence pairs are added to and are accessible in the database as
soon as they are translated. In the CSB-based approach, content from the new text cannot
be searched in bitext format until the entire translation is complete and added to the
database. Even if terms and expressions are added to term banks during the translation
process, these will not be identified as internal repetitions unless the user repeats the

search process after each addition.

This also presents a limitation on networking. In large projects where it is
necessary to have several translators working at once, the CSB-based approach does not
provide the same level of accessibility to one another’s work as the sentence-based
approach. Additionally, the TMX standard format was designed with the sentence-based
approach in mind, so users of CSB-based tools may not be able to take advantage of it in

the same way to share translation memories.
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2.2.3 An example of the CSB-based approach: MultiTrans

While there are many examples of sentence-based TM tools, MultiCorpora’s
MultiTrans is one of very few CSB-based tools currently available. It is important to note
that MultiCorpora does not actually advertise its product as a TM tool. Its Web site states
that MultiTrans uses “full-text corpus technology” that provides “translation support and
language management solutions” (http://www.multicorpora.ca). Many potential clients
associate TM with the narrow definition described in section 2.1, so this is a way to
differentiate MultiTrans from the sentence-based TM tools on the market. I refer to it as a
type of TM tool in this thesis on the basis of the broader definition of TM given in section
2.2, that is, “an archive of past translations, structured in such a way as to promote
translation reuse”. MultiTrans is integrated with the word processor and features a strong
automatic search component, which makes it an excellent illustration of the CSB-based

approach to searching a database of previously translated texts.

As with TRADOS, the following description of MultiTrans is based on my
personal experience with the tool, with reference to the MultiTrans user manuals.
MultiTrans comprises three modules: the TransCorpora module, the TermBase module
and the TransTerm module. The TransCorpora module is used to index and align
reference documents and to search for expressions in and extract terminology from the
resulting bitexts®. The TermBase module is used to create terminology banks. The
TransTerm module is a menu in Microsoft Word that connects the document to be

translated to all of the reference material stored in MultiTrans (MultiCorpora, p.13).

® MultiCorpora calls these source and target text pairs “TransCorpora”, but I will continue to use the more
generic term “bitext”.
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The indexing function of the TransCorpora module is called TransCorpora
Builder. The user designates the source language, the target language and the pairs of
texts that will form bitexts. At this point, the user can also choose to create a terminology
extraction file, which is a list of all the expressions “containing two words (or more) with

a frequency of more than 1 in the reference documents” (MultiCorpora, p.33).

Also part of the TransCorpora module is the MultiTrans search environment,
which is called TransCorpora Search (see Figure 2-4). On the right side of the screen are
two windows displaying the source and target portions of the selected bitext. These are
aligned sentence by sentence. As the user scrolls down through the source text, each
sentence is highlighted in turn, along with its proposed alignment in the target window.
Sometimes the alignment is off by one or more sentences, but this is easy to correct
manually and does not cause problems during the translation process. On the left side of
the screen, the user can choose between three tabbed windows: a search window for
performing manual searches in the database, a TransCorpora window pointing to all of
the bitexts in the open TransCorpora file, and a Terminology window containing the

terminology extraction file.
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Figure 2-4 TransCorpora Search module of MultiTrans

i

The TermBase module allows the user to create and search in terminology banks

(see Figure 2-5). On the left side of the screen is an alphabetical list of all the expressions

stored in the TermBase. On the right are two tabbed windows, a Search window for

entering manual queries, and a Details window displaying the individual term records,

which can include user-defined fields. Terminology can be imported from external files,

or it can be inserted directly into the TermBase from the reference material in the

TransCorpora module.

41



iTrans Pro - [TermBase Editoe]
bress Yiew Base Window  Help

]Work Descriptions T f

TermBase Editor

Key Activities
| ¥ afin de faciliter la to facilitate i
assuret la gestion et la dit... manages and dii. { . 3 ‘ . . : French
¥ assurer un support provide support | - Lond . Mev | Menlif | edetis
{ # Autres ministéres Other Departme i
| Fraguency 1
* aulres paliers de gouvem... other levels of Cortest Surveiller les dépenses des laboratoires opérationnels et fournir
% aulres régions other regions 8 la haute direction des renseignements financiers afin
¥ besoins actuels existing needs dinfluencer les futures enveloppes budgétsires.
# biens et services
* clientéle inteme
4 comités nationaux national committ
#* Conseil du Trésor Treasury Board

# Conseiller s Adviszs B S e s e e
@ diflérentes équipes various teams 01A072002  Francie Gow 11122002 Francie Gow Temporary(s)
% diftérents programmes vanous programm:
Directeur régional Regional Directc
Effectues la recherche et Conducts resear
entre autres such as
bdge Fragueroy 1
.. Manages the hu Sanrse 1000345 doc
4 gestion de linformation information man:” 4 Crestod date Created by Modified date Modifiedby - Tag
| 1142/2002 Francie Gow 114242002  Francie Gow  Temporary($)

budaut altocations (Eraish ) | Wiewi ] Mudify | Delete

¥ gestion des ressowrces h... management of
% ['évolution rapide des rapid change in
® membres du conseil (égio... members of the (w

Figure 2-5 TermBase module of MultiTrans

The TransTerm module serves as the link between the translation environment
(Microsoft Word) and the other two modules. Upon opening a new source document in
Word, the user connects to the appropriate database in MultiTrans. The two principle
functions that can be carried out on the source document are the TermBase Process and
the TransCorpora Process. The first is essentially a pretranslation process; it identifies all
of the expressions in the document that occur in the TermBase and automatically replaces
them with their equivalents (in blue text for easy identification). The second compares the
source text with the indexed reference material and highlights every matching character

string containing at least two words (see Figure 2-06).
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Figure 2-6 The resulit of a TransCorpora Process carried out on a new source text

To see how a particular string has been translated before, the user can select it and click
“Fetch from TransCorpora” from the TransTerm menu. This will bring the user directly
to the TransCorpora Search screen, where the sentence containing the character string
will be displayed in the source window, with the aligned sentence displayed in the target
window. The user then scans the target text for the appropriate equivalent, which may be
at or below the sentence level, and inserts the equivalent directly into the Word
document. The source and target expressions can be inserted into the TermBase at the

same time.

Any insertions in the new document will be coloured blue, whether they come

from a TermBase or a TransCorpora Process. The translator translates the remaining text,

43



then resets the original colours with a command from the TransTerm menu. The new text
and its translation can then be indexed and added to the TransCorpora file to be used as
reference material for the next translation. In the meantime, the TermBase has grown

larger (and in theory, more useful) with every insertion.

The differences between the two approaches described in the chapter make the
task of comparative evaluation difficult. The next chapter will examine whether
traditional evaluation methods can adequately deal with these differences and, if not, how

they can be modified to do so.
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Chapter 3  Existing Research in TM Evaluation

Evaluation of translation tools is of interest to everyone involved in the translation
process, from the tool developers and the translators to the clients who pay for the
translated documents. It is relevant at numerous stages. During development, researchers
use ongoing evaluation methods to find ways to improve emerging tools. Before
purchasing a tool, buyers must evaluate whether a single tool will meet their requirements
or evaluate which of many similar tools meets those requirements best. Even after a tool
is integrated into a translation work cycle, the users must evaluate whether it is meeting

those requirements adequately, and if not, what to change.

Unfortunately, comprehensive evaluation of a computer-assisted translation tool
is costly and time consuming, with no guarantee that the ultimate findings will be
satisfactory. Furthermore, each potential user has such different needs that there is no

detailed general methodology that can be universally applied (Cormier 1992, p.384).

Although many potential buyers of translation memory tools will ask which of the
available tools is “best”, the question they should really be asking is which tool is best
suited to their particular circumstances (Zerfal 2002a, p.49). The answers will vary from
buyer to buyer. In fact, even a single buyer’s requirements may change from one job to
another, depending on the text types in question and the various clients’ preferences. A
prioritized list of context-specific requirements is the essential foundation for any

evaluation attempt.

Evaluation strategies are divided into two major categories: black box evaluation

and glass box evaluation. Trujillo (1999) differentiates these in the following manner:
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In black box evaluation, the [machine-assisted translation] system is seen as a
black box whose operation is treated purely in terms of its input-output behaviour,
without regard for its internal operation. Black box evaluations are particularly
suited to evaluation by users and translators. [...] By contrast, in glass box
evaluation the various components that make up the system are inspected and
their effect on the overall workings of the system is assessed. Glass box
evaluation is particularly relevant to researchers and developers, who need to
identify modules whose operation is deficient in some way (p. 256).

It is important to note that all of the evaluation methods discussed in this thesis are of the

black box variety, since [ am approaching this evaluation as a user/translator, and

users/translators make up the target audience of this study.

3.1 General evaluation of TM tools

A few authors discuss general methodologies for TM evaluation. In 1993, King

outlined four essential steps:

I1 faut d’abord identifier les besoins qu’on espére satisfaire et ce qu’on attend du
systeme. Cette réflexion aménera a la définition d’une liste de critéres qu’on
ordonnera en fonction de leur importance relative. Ensuite, vient la recherche
d’une technique qui permet de réunir des données relatives a chacun de ces
critéres [...]. La troisieéme étape rassemble ces données et leurs analyses. La
derniére formule un jugement sur la base des informations fournies par I’analyse
des données recueillies (p.266).

This is a good start, but clearly requires further development. In 1995, the Expert

Advisory Group on Language Engineering Standards (EAGLES) published a report that

describes a more rigorous evaluation method for TM tools’.

Rico (2000, p.36) summarizes the EAGLES methodology in her article entitled

“Evaluation Metrics for Translation Memories”. The first step involves identifying the

context in which a tool will be used. Potential contextual features include translation

volume, text types, languages and quality control management. Each feature must be

7 http://issco-www.unige.ch/projects/ewg96/node 157 htmI#SECTION00 1043000000000000000
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assigned a value or weight relative to all the other features. Then the measurable
attributes associated with each feature should be listed. Rico (p.37) offers a list of
potential attributes including accuracy, security, efficiency, pricing policy, customization
and updates. The final step is simply the execution of the evaluation. This particular
approach is well suited to verifying the adequacy of a single tool, but it could also be

adapted for comparison testing.

All of the above articles are strictly theoretical; the authors do not apply their
methods to particular tools. Other authors attempt to identify particular measurable
features of TM tools. Webb (1998) examines various scenarios of TM use from a
cost/benefit perspective, while Lynch and Heuberger (2001) propose a systematic method

for measuring the return on investment provided by TM tools.

Benis (1999 and 2000), Zerfafl (2002b) and Hoge (2002) provide more specific
information in the form of comparative analyses of a specific group of commercially
available TM tools. ZerfaB’s brief overview compares the tools based on TM model®,
translation environment, supported file formats, TMX compliance, fuzzy-match quality
and handling of special elements such as abbreviations and acronyms. Benis’s reviews
are more detailed but less systematic, adopting a conversational style to discuss more or
less measurable features of each tool, such as user-friendliness, cost, filters and potential
for productivity increases. In her PhD thesis, Hoge (2002) provides a more detailed and

systematic comparative study of four different TMs, in which she focuses principally on

user-oriented testing. For example, she examines criteria such as usability (e.g. by

8 ZerfaB distinguishes between two models of TM tools: the database model and the reference model. These
resemble the sentence-based and CSB-based approaches to a certain degree, but Zerfal does not go beyond
a simple description of them in her review.
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investigating how easy it is for users to learn the tool and how many mistakes they
make). However, all three of these authors deal exclusively with sentence-based tools,
and none provide any suggestions for designing an approach that can be used to compare

sentence-based and CSB-based approaches to TM.

3.2 Evaluation of automatic search and retrieval: edit distance

When ZerfaB (2002b) discusses fuzzy-match quality, she is referring to the
validity of fuzzy matches, or whether they contain any material that can contribute to the
translation of an input sentence. Another element in determining match quality is time. If
two matches are equally valid, the better of the two is the one that saves the user the most
time. Usefulness, then, is a function of both validity and time. In an attempt to measure
fuzzy-match quality (one possible definition of usefulness) objectively, researchers have
borrowed the concept of “edit distance”, originally developed for spell-checking
technology. Researchers have tried to find objective ways of measuring fuzzy-match

quality and often use the concept of edit distance as a measurable approximation.

The US-based National Institute of Standards and Technology defines edit
distance as the “smallest number of insertions, deletions, and substitutions required to

% This metric, or variants of it, is used within some

change one string [...] into another
existing TM tools to measure the distance between a sentence stored in the database and a

new input sentence (Simard and Langlais 2000, p.2). In theory, a smaller edit distance

implies a higher degree of similarity between sentences.

Edit distance could also potentially be used to approximate the usefulness of

proposed translations by measuring them against a model translation. In this case, a small

® http://www.nist.gov/dads/HTML/editdistance.html
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edit distance between a proposal and a model implies that the proposal is probably useful.
There are, however, limitations to this approach in its simplest form, the first being the
assumption that the model translation is the only valid translation (Simard and Langlais
2000, p.5). Akiba et al. (2001, p.2) address this issue in their study of automatic
evaluation of machine translation (MT) output by incorporating several acceptable model

translations into their metrics.

Even if there were only one correct model sentence, there still exists the problem
of whether to calculate the edit distance between two sentences on a strictly character-by-
character basis. This works well for spell-checkers but gives less accurate results in TM
technology where formatting and word order must be taken into account. In an attempt to
address this problem, Planas and Furuse (1999, p.332) have proposed an array structure,
instead of a linear structure, for storing translation units. The top layer of the array is
made up of individual text characters, and lower levels include whole words, lemmas,
parts of speech, and formatting tags, among other possibilities. Each layer of a stored unit
is compared to its equivalent layer in a potential match, thus producing more accurate

results.

Finally, even if the relatively simple character-by-character comparison were
valid, the exact formula for determining edit distance is always open to debate. Does
insertion refer to the insertion of a single character or a whole word? What if two words
are simply reversed? Does that count as two substitutions? In their study of MT
evaluation, Akiba et al. (2001, p.3) use sixteen variations of an edit distance formula and

take an average of the resulting scores.
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There are two major advantages to using edit distance as a measure of TM output.
The first is objectivity, since the measure is a statistical one. The second is reduced cost
to the evaluator, since significant amounts of time and resources are required to
implement subjective human evaluation of every TM tool to be tested. However, while a
small edit distance is intuitively a good indication of a translation’s usefulness, it remains
an approximation and has the potential to generate both silence and noise. The evaluator
must also be prepared to pay the high initial cost of programming an algorithm that can

produce acceptable results.

3.3 Evaluation of related types of translation technology

Because TM technology is quite new, there has been relatively little work carried
out to date with regard to the evaluation of TM tools. For this reason, it is worth
investigating evaluation-related work that has been carried out on other types of
translation technology. For example, machine translation (MT) is much more established
than TM, so researchers working in this field may have grappled with some of these
problems before. One kind of MT in particular, Example-Based Machine Translation
(EBMT), is very similar to TM in its approach. Likewise, TransType is another
Computer-Assisted Translation tool that resembles TM, and its creators have published

an in-depth reflection on the evaluation processes they used while developing the tool.

3.3.1 Example-Based Machine Translation

The main difference between EBMT and TM is that in the former case, the
machine selects the appropriate segment from the examples found and inserts it into the

new text. With TM, it is still the human who makes the final decision. The three

50



components of EBMT are “matching fragments against a database of real examples,
identifying the corresponding translation fragments, and then recombining these to give
the target text” (Somers 1999, p.116). The first component is the most important here

because it is the characteristic that EBMT shares with TM.

In a section entitled “Evaluating the Matcher”, Somers (1999, pp.148-149)
illustrates two basic approaches to the evaluation problem: a subjective approach based
on human ranking vs. an objective approach based on the calculation of edit distance. He
also identifies the ideal measure of a matching algorithm: “In each case, an attempt is
made to quantify not only the number of examples retrieved, but also their usefulness
for the translator in the case of a TM, or the effort needed by the next part of the

translation process in the case of EBMT” (p.147) [emphasis added].

The subjective measures generally involve rating tools, where human evaluators
assign a category to each example provided by the matching algorithm. The following

examples illustrate this approach:

Both Sato (1990) and Cranias et al. (1994) use 4-point scales. Sato’s “grades” are
glossed as follows: (A) exact match, (B) “the example provides enough
information about the translation of the whole input”, (C) “the example provides
information about the translation of the whole input”, (F) “the example provides
almost no information about the translation of the whole input”. Sato apparently
made the judgments himself, and so was presumably able to distinguish between
the grades. More rigorously, Cranias et al. (1994) asked a panel of five translators
to rate matches proposed by their system on a scale ranging from “a correct (or
almost) translation”, “very helpful”, “[it] can help” and “of no use”. Of course
these evaluations could be subject to criticism regarding subjectivity and small
numbers of judges (Somers 1999, p.147).

The advantage of this approach is that human translators are more likely than programs to
be able to identify useful matches. One of the reasons that computers cannot measure

usefulness accurately is that usefulness is partly relative to the individual translator.
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Although a group of evaluators will likely agree on the majority of cases, there would
probably be slight variations between the results. The larger problem is the time that it
takes humans to perform a comprehensive evaluation. The objective, repeatable measures
involve edit distance, but Somers confirms what was discussed in section 3.2, that there is
no agreed upon formula for measuring edit distance and that it can never be more than an
approximation for usefulness. However, if an approximation is all that is necessary,
running an algorithm is certainly less time consuming than having humans perform the

evaluation.

3.3.2 TransType

TransType is a kind of interactive machine translation software created by

1'" that calls on MT technology to predict what a translator will type

researchers at RAL
next and display a proposal (Langlais et al. 2000). The translator can either ignore the
proposal altogether and continue typing or accept the proposal to reduce the number of
keystrokes necessary to complete the translation. The evaluation of TransType is not the

same as the evaluation of a TM matching system, but it is relevant in that the researchers

attempt to measure the usefulness of a translation-aid tool.

For the theoretical evaluation, the testers rely on an automatic measure of the
number of keystrokes saved, assuming that the hypothetical translator accepts each
correct proposal as soon as it appears. However, they also perform a more involved and
realistic evaluation with human translators in an attempt to measure the tool’s usefulness

more accurately. A qualitative survey is described, but it is the quantitative analysis that

' Le Laboratoire de Recherche Appliquée en Linguistique Informatique, Université de Montréal
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is most relevant here. The testers calculate a final score of efficiency, which is defined as

the ratio of productivity over effort. The latter values are calculated as follows:

The productivity is computed as the typing speed of a subject, that is, the ratio of
the characters produced in the translation over the time spent to accomplish it.
[...] The effort is the ratio of any action (keystrokes or mouse click) produced
over the time spent to translate (LLanglais et al. 2000, p.645).

This idea of taking into account the number of primitive actions required by the user to

produce a certain result is important and is easily applicable to the evaluation of TM

software.

3.4 Relevance of existing research to this thesis

Although none of the research described above accomplished exactly what I am
seeking to do (i.e. develop a methodology for comparing sentence-based and CSB-based
approaches to TM), it did provide useful guidance for designing my own methodology.
The following sections will describe some of the ways in which I considered adapting
existing research methods to my own work and, where relevant, my reasons for rejecting

existing research methods in favour of a newly designed approach.

3.4.1 General framework

Of the general evaluation research, the EAGLES report will be the most useful for
establishing a framework for the evaluation methodology. The first requirement is to
define the context in which the tools will be used. I have adapted this interpretation of
context to mean the context in which the evaluation methodology will be developed. The
evaluation that will be performed for this thesis will focus on one particular feature of
TM tools, namely the automatic search-and-retrieval function, will be comparative in

nature, and must be flexible enough to account for differences in the presentation of data
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by each tool. It will be applied to TRADOS and MultiTrans in this case but should not be
limited to these tools. The next step is defining the measurable attributes associated with
the features to be tested. There is only one feature in this case; therefore relative weights
or values need not be determined. The measurable attributes associated with the
automatic search-and-retrieval function might include the time it takes to generate output,
the validity of the output, and the time gained or lost by the user as a result of evaluating
and/or incorporating the output. This essentially comes down to an attempt to measure

the usefulness of the output of a given TM tool.

For measuring the usefulness of the output, the research described above suggests
two possible avenues, as outlined by Somers: a more objective approach involving edit

distances or a more subjective approach involving human rating systems.

3.4.2 Exploring the objective approach

A strong argument in favour of applying edit distance is that it makes it possible
to automate the evaluation process. This allows users to measure large quantities of data
with lower cost, and human testers are spared from a potentially tedious job.
Unfortunately, there is a high cost involved in creating the program in the first place, and

it was not within the scope of this thesis to design an edit distance program from scratch.

However, 1 did attempt to exploit the tools I already had at my disposal.
TRADOS, like many TM tools, has a built-in edit distance program for measuring fuzzy
matches. A 96% match is supposed to be more useful than a 62% match because the edit
distance is much smaller. TRADOS normally compares an input source sentence to the

source units stored in the translation memory database. I considered feeding the initial
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output of each tool back into TRADOS, but this time artificially comparing it to the
model translations of the source texts. That would generate a percentage match for each
sentence of output, compared with a previously approved translation of the input

sentence.

This idea was ultimately rejected for two reasons. Firstly, it assumed that the
model translation was the only possible translation, and this was unrealistic. Secondly, it
was biased towards the sentence-based approach, since the fuzzy matches produced by
that approach are complete sentences in the target language. The CSB-based approach
may generate sentences with sub-segments replaced here and there, leaving some parts in
the source language. The TRADOS edit distance algorithm was not designed to

accommodate mixed-language input.

3.4.3 Exploring the subjective approach

Sato’s grading system, as described by Somers (1999, p.147) in section 3.3.1,
seemed like another useful starting point for comparing the output of the two tools.
However, this method was also biased towards a sentence-based approach. The output of
one approach is characterized by full sentences and the output of the other by terms and

short phrases; therefore the grades cannot be applied equally to both.

This brings up another potential problem: how is a “hit” to be defined? A fuzzy or

exact match produced by TRADOS in the form of a sentence can logically be considered
a hit. However, if the same sentence is processed in MultiTrans, and three separate

“chunks” of that sentence are replaced, does that constitute a single hit or three? The
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current evaluation methods are all based on the sentence-based approach and do not

account for this distinction.

A final problem with this approach for measuring usefulness is that it can only be
applied after the human evaluator has seen the proposal made by either tool. One of the
factors evaluators must consider in deciding the usefulness of a proposal is whether they
already knew the information or whether they would have had to spend time looking for
it. Once a proposal is in their heads, it is impossible to mentally “erase” it, making it
difficult in many cases to judge whether they would have considered that suggestion

before it was proposed.

Despite these problems, many elements of this type of grading system can still be
incorporated into a more valid, reliable methodology that accounts for the fundamental
differences between sentence-based TM and CSB-based TM. An adapted methodology

will be discussed in detail in Chapters 4 and 5.

3.4.4 Adequacy testing vs. comparative testing

Much of the research that has been done on the evaluation of TM tools involves
establishing criteria for adequacy in a given context and determining whether a given tool
meets these criteria. Of the comparative studies that exist, all are limited to the
comparison of various sentence-based tools. What is missing is a method for comparing
the output of sentence-based tools with that of their CSB-based counterparts. This thesis
represents an attempt to go some way towards filling this gap, and the initial evaluation

methodology that I designed will be described in the following chapter.
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Chapter 4 Designing a Methodology for Comparing

Sentence-based to CSB-based TM

When a TM tool receives a new input text, it searches its database of previously
translated material and proposes to the user chunks of text that meet certain criteria.
These criteria are designed to more or less approximate the concept of usefulness.
Because each approach uses different criteria to perform this function — the sentence-
based approach uses fuzzy matching and attempts to match chunks of text at the sentence
level, while the CSB-based approach looks for repeated character strings of any length —
each may offer different results, even given the same data. One logical basis of
comparison for the two approaches would be the proposed translations that are output by

each, given identical content in each TM database and identical input texts for translation.

As outlined in section 3.4.4, there currently exists no recognized methodology for
comparing the usefulness of the output of these two underlying approaches to TM. In an
effort to bridge this gap, this thesis aims to propose a valid and reliable evaluation
methodology that is general enough to be applied fairly to both a sentence-based tool and
a CSB-based tool. As described in section 0.3, the overall approach used to develop this
methodology consists of two main steps: 1) the design of an initial methodology based on
a literature survey of existing evaluation techniques and a pilot study; and 2) the
refinement of this initial methodology based on the results of lessons learned during the
pilot study. The literature survey has already been discussed in Chapter 3. The remainder
of this chapter will focus on the pilot study, while the refinement of the methodology

based on the outcome of the pilot study will be described in Chapter 5.
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4.1 Choice of representative tools

To design and test the methodology, it was necessary to work with representative
tools from each of the two categories. TRADOS 5.5 was chosen to represent the
sentence-based category of TM tools, and MultiTrans 3.0 was chosen to represent the
CSB-based category. The reasoning behind the selection of these two particular tools is

described in detail in section 0.4.

4.2 Pre-conditions for designing a methodology to compare sentence-based

and CSB-based approaches to TM

To make the comparison as fair as possible, exactly the same input data must be
used in both MultiTrans and TRADOS. Input data takes two forms: the corpus of bitexts

that makes up the TM database and the new source texts to be translated.

With regard to the corpus, it must first be noted that MT and CAT systems can be
evaluated with a test suite, a test corpus or a combination of the two. A test suite is a
“carefully constructed set of examples, each testing a particular linguistic or translational
problem” (Trujillo 1999, p.257). A test suite is particularly suited to the type of
diagnostic study performed to identify problems in a tool that need addressing, perhaps
by the program developer. A test corpus, in contrast, is constructed of real texts, possibly

specialized, which are used as input to the tool being evaluated (Trujillo 1999, p.257).

Although a test corpus approach is not always as systematic as a test suite
approach, a sufficiently large corpus can offer a good reflection of how a tool might
perform in a real situation. It also has the advantage of being easier to construct. To

evaluate the adequacy of a tool, a case can be made for using either approach, or both.
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However, for a purely comparative study, the test corpus is entirely suitable on its own.
Furthermore, unlike MT systems, TM tools need not actively solve translation problems.
They simply match patterns in a corpus, making the test corpus an obvious choice. Zerfall
(2002b) takes this approach in her comparison of sentence-based TM tools. She

recommends that potential users take their time to

evaluate the tools and use some real-life examples, not the sample files that are
provided with the tools. They are great for getting to know how the tools work,
but they do not give you the real-life picture (p.14).
For these reasons, the methodology developed for this thesis involves the use of a test
corpus rather than a test suite. The following sections will describe the design and

construction of the pilot corpus and the selection of the new source texts to be used in the

pilot study.

4.3 Corpora

Two corpora were required to carry out this project. Initially, a small pilot corpus
was designed and constructed to act as a resource and test bed for designing the initial
methodology. This corpus will be described in the rest of section 4.3. A larger test
corpus, made up of entirely different texts, was then constructed in order to conduct more
rigorous testing of the refined methodology. This larger test corpus will be described in
section 5.1. In the case of both the pilot corpus and the test corpus, the bitexts were taken
from the Central Archiving System at the Translation Bureau of the Government of

Canada.
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4.3.1 Pilot corpus: design and construction

The first step in creating a pilot corpus was to establish a set of criteria with which
to filter the approximately three million bitexts stored in the Central Archiving System.
Two groups of texts were required to carry out the pilot test: a set of bitexts with which to
construct a corpus for the TM databases, and a smaller set of source texts of the same
type to be used as input. In a real translation environment, these source texts would be the
texts that the user wants to translate. It is not necessary for these texts to have been
previously translated, but for testing purposes it is useful to have model translations for

reference, so they were drawn from the Archive of bitexts along with the corpus texts.
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4.3.2 Text selection

The criteria used to select corpus texts are listed and discussed in Table 4.1 below.

Table 4.1 Text selection criteria

Criterion

Comments

Quality

The quality of the matches proposed by any TM tool depends on the quality of
the input. Although it is reasonable to assume that users will not always have
flawless material in their databases, maintaining a high standard of quality in
the test corpus allows more focus on the performance of each tool’s search
method. Using texts translated by human translators from the Translation
Bureau ensures a minimum standard.

Language
Direction

The language direction of the bitexts should be the language direction of the
evaluator, in this case French to English.

Format

Both source and target texts must be available in electronic format to be used
in any TM tool. This is true of many of the texts in the Central Archiving
System.

All texts must be in Microsoft Word format. Both MultiTrans and TRADOS
are integrated with Word, and using documents created in this format avoids
potential problems related to file conversion.

Subject Field

All texts in the pilot corpus, plus the associated source input texts, must belong
to the same subject field. TM tools are designed to capitalize on repetition, and
restricting the corpus to a particular field increases the chances of particular
terms and phrases being repeated. In a regular evaluation context, it is not a
problem if the tool generates few proposals. It simply means that the tool is
performing poorly. However, when an evaluation methodology is being
developed, it is essential to guarantee enough proposals with which to test
ideas. Limiting the test to a single subject field is one strategy that can be used
to address this issue. From the user’s point of view, it also reduces the risk of
homonymy (see section 2.1.2 for discussion).

Text Type

TM technology is helpful when the text type being used contains either internal
or external repetition (see section 1.3). The text type chosen for evaluation
purposes does not need to be highly repetitive (the majority of texts are not),
but must be repetitive enough that the tools being tested are likely to generate
proposals. The corpus should contain a single text type for the same reason that
it should contain a single subject field — so that more proposals are likely to be
generated.

Confidentiality

The documents contained in the Central Archiving System are not necessarily
in the public domain. One of the conditions I had to respect in exchange for
being given access to the system was that I use no confidential material in my
examples, and that any names of individuals be censored. This is reasonable
but restricts the choice of texts.

Number

30 bitexts + 3 source texts in the same field
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4.3.3 Finding the texts

At the beginning of the project, 1 spent several weeks exploring the Central
Archiving System in search of any group of texts that met all of the above criteria. There
was no need to filter for quality, since all translations entered into the system had been
translated and revised by humans, and met the standards of the Translation Bureau. It was
possible to filter by file type, so the search was restricted to MS Word files from the start.
There were no explicit filters available for text type or confidentiality; those I had to
determine on a text-by-text basis. However, [ was able to address this problem somewhat
through keyword searches. Some, though not all, text types explicitly identify
themselves. For example, the pilot corpus is composed of work descriptions, which

usually contain the words “work description” somewhere in their titles or bodies.

There was no explicit filter for subject field, but there was a Service filter, which
served as a close equivalent. For example, I could choose to browse only translations
from Life Sciences or Criminology. This was my initial plan, but the lack of a filter for
language direction posed a serious problem. The vast majority of translations done at the
Translation Bureau are from English to French, which meant that I had to sift through
several pages of hits before finding a single translation in my required language direction
(French to English). It was obvious from the start that I would never find a large number
of suitable texts of comparable text type in a reasonable amount of time, if at all, using
this approach. The solution I settled on was to restrict my search to the Montreal
Regional Service, one of the few services in which the majority of texts are translated

toward English. The one drawback of this decision was that the texts listed in this service
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covered a vast range of subject fields and were not sorted. As was the case for text type

and confidentiality, I relied on keyword searches to address the problem.

I eventually identified a suitable group of bitexts to create my pilot corpus. The
small corpus was in the subject field of employment and consisted of 30 work
descriptions, which were 3234 words long (10 pages) on average. The texts were divided
into sections with similar headings, and complete sentences and paragraphs were used.

There was a reasonable amount of repetition in the texts.

Once the general text type was determined, the texts had to be downloaded from
the Central Archiving System and aligned in MultiTrans and TRADOS. This was an
extremely tedious process. One of the Central Archiving System’s limitations is that texts
must be downloaded one at a time, each language separately. This does not usually pose
problems because the texts are normally consulted on screen. It took a total of two hours
to download the 33 bitexts required for the design phase (30 for the corpus and 3 to be

used as input texts).

4.3.4 Building the corpora

Because the two TM tools store and process information differently, it was
necessary to create two versions of the pilot corpus: one for use with MultiTrans and one
for use with TRADOS. Note that the textual content of the two versions remained

identical; the only difference was in the way the two tools stored this information'.

" This is much like saving a text as both a Word and a WordPerfect file; the content remains identical, but
the underlying file format differs.
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4.3.4.1 MultiTrans

I chose to begin by building the corpora in MultiTrans for two reasons. Firstly,
based on my experimentation with the two TM tools, I determined that the process is
faster and easier in MultiTrans than in TRADOS. Secondly, the way in which MultiTrans
displays its aligned texts allowed me to inspect all of my bitexts at a glance. This was
important, since a small number of the files that I had downloaded turned out to be
unusable. The most common reason was that both sides of the bitext appeared in the same
language, an error generated when the texts were originally uploaded into the Central
Archiving System. It was difficult to catch all of these instances while I was downloading
files, so it was good to have a second opportunity to weed out and replace useless texts.
By the time I began building the corpora in TRADOS, all of the corpus content problems

were solved, which saved a lot of time.

The main reason that the corpus building process is faster in MultiTrans is that it
is not necessary to verify the alignment. All one has to do is create a list of bitext pairs. In
both TRADOS and MultiTrans, the automatic alignment is rarely perfect but generally
very good. With TRADOS, a considerable amount of time must be spent checking the
alignments before a database is used, since each misalignment makes the tool less useful
at the time of translation. Misalignments in MultiTrans, however, do not diminish the
tool’s usefulness during the translation process, and they can be identified and repaired

with minimal effort at any time.

Once all of the faulty bitexts were discovered and replaced (a process that took
several hours), the process of generating the MultiTrans version of the pilot corpus was

very short, requiring only ten minutes.

65



4.3.4.2 TRADOS

Using the same set of bitexts, | employed TRADOS WinAlign to generate a
second version of the pilot corpus. Identifying bitexts is very simple in WinAlign; any
number of texts can be paired up with a single mouse click. Verifying the alignments
within the texts, on the other hand, is time consuming, and longer texts require more time
than shorter texts. One unpleasant feature of WinAlign is that it is relatively easy to click
the wrong button and undo several minutes’ worth of effort, especially during the
learning process. Once I became accustomed to the tool and stopped having to repeat my

work, I was able to align the TRADOS version of the pilot corpus in about an hour.

It is important to note that I did not take the time to align the bitexts perfectly.
This is a very time-consuming process, which can involve correcting misalignments,
merging segments that have been inappropriately split and editing the content or
formatting of source and target units. The amount of time spent maintaining the database
affects the retrieval results, but it is unlikely that all TRADOS users maintain their
databases to perfection. In an attempt to reflect realistic usage of the tool, I corrected all
misalignments, merged most of the inappropriately split source segments (merging target
segments is not necessary for the tool to function well), and occasionally edited source

and target units.

4.4 Pilot test: designing the metrics

The 1995 EAGLES report'? identifies, among others, the following properties of a

good evaluation method:

2 http://issco-www.unige.ch/projects/ewg96/node155.htm#SECTION001041000000000000000
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e reliable: an evaluation should produce similar or identical results when
repeated in the same context by different evaluators
e valid: end users should be able to infer from the measurement values
obtained what effect the tool will have on their productivity
o ¢fficiently applicable: the evaluation should be performable with the least
effort possible, especially by the end users
Objective approaches to evaluation as described in Chapter 3 are generally strong in the
first and third categories (reliability and efficient applicability), but weak in the area of
validity. Subjective approaches are generally stronger in their validity, are perhaps
slightly weaker in their reliability (although this can be prevented through good design)
and are generally weakest in their efficient applicability. In developing a new
methodology that can be used to compare sentence-based and CSB-based TM tools,

priority will be given to validity and reliability, although an effort will be made to respect

all three properties as much as possible.

4.4.1 A possible solution to the “subjectivity vs. objectivity” problem

It became obvious from early considerations of the objective and subjective
approaches that the subjective approach would make the best starting point, despite the
hurdles associated with it (see section 3.4.3) The biggest problem that needed to be
solved was the difficulty in determining how useful a proposal might be to the translation
process after being influenced by that proposal. A solution to this apparent paradox was
to shift the determination of usefulness to an earlier stage of the evaluation process,

preferably before the application of the TM tools.

To accomplish this, an analysis and mark-up procedure was developed in which
the evaluator reviews the input text independently of the TM tool and decides which

items he or she would take the time to research in a real translation situation. The items in
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question may be terms, titles, phrases, sentences or paragraphs. In the context of this
thesis, I myself acted as the evaluator, and I identified three reasons that would prompt

me to mark an item in the input text:

a) 1do not know how to translate it.

b) Icould come up with a reasonable translation myself, but I suspect that
there might be a similar or identical item in the translation memory. If
there is, [ want to make sure that I am consistent with it.

¢) Iam relatively sure that I know what the translation is, but I would feel
more confident if this could be verified by another source.

Terms and short phrases could fall under all three scenarios. When entire sentences are
marked, they usually fall under the second scenario. See Appendix B for an example of a

marked up input text. For the work descriptions, the analysis and mark-up procedure

required 5-10 minutes per page.

This step provides an unbiased snapshot of what proposals one translator would
consider useful, against which the output of the tools can be measured. Of course, this
snapshot would vary depending on the translator creating it, but for comparative
purposes, it is enough that the same snapshot be applied to all TM tools being tested. It
essentially provides a checklist of questions to be answered. Scores can be generated
depending on whether Tool X answers each question completely, partially, or not at all,
and these scores can be compared formally against a similar set of scores generated for

Tool Y.

Retaining an element of human judgment in the process provides the groundwork
of validity for any usefulness scores that will later be applied. However, shifting the most
subjective phase of the testing to the earliest point, before the tools are used, limits any

bias and allows the rest of the evaluation process to be more evenly applied to the tools in
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question. Once the input texts have been analyzed and marked up, the scoring system
applied to the output of each tool can be designed to be repeatable by any evaluator,

hence more reliable.

4.4.2 Principal difference between output of each tool

As explained in sections 3.4.2 and 3.4.3, the sentence-based and CSB-based
approaches to automatic search and retrieval result in fundamentally different
presentations of output. When an input text is pre-translated in a sentence-based tool
(without any “improvements” on the part of the user), the result is a text in which all the
sentences for which no match is found remain in the source language, and the rest are
entirely in the target language. If, on the other hand, one were to pre-translate a text using
a CSB-based tool, accepting proposals for every character string that matches something
in the database regardless of length, the resulting text would contain hybrid sentences,
with some chunks in the source language and other chunks in the target language. It is

essential to account for this difference in applying a fair comparative test.

4.4.3 Recording the output of each tool

At this point, I had to decide on a basic format for recording evaluation results. I
made an early attempt to record data in a Microsoft Access database. However, I required
enough flexibility to make frequent changes to the layout of information during the pilot
phase, and the database structure proved to be too rigid to make changes easily. I decided
to store my data in a Microsoft Excel spreadsheet instead. The entire pilot test constituted
a single project, and each of the three input texts was assigned its own worksheet. The

input texts were labelled WD01, WD02 and WDO03, with WD denoting the text type

69



(work description). Figure 4-1 illustrates part of a sample worksheet. Column A is
reserved for units of the source text, Columns B through D are reserved for scoring

MultiTrans output and Columns E through G are reserved for scoring TRADOS output.

Transcorpora Process
{MultiTrans}

Score |Info from Trados
L]

Trados %
match

DESCRIPTION DE
 TRAVAIL

DESCRIPTION DE
TRAVAIL

WORK DESCRIPTION

WORK

3.5|DESCRIPTION

100

‘Cn te) pri

gestion des ressowrces
Umaines

Consultant{e) principal(e),

gestion des ressources
humaines

Consultant(e) principal(e),
human resources
management

mplacement
éographigque ;

Emplacement
géographigua : Montreal

Geographic Incation: |
montreal

Geograph
Location:

ésultats axés sur le
{service g la clientéle

Résultats axés sur le
service 4 la clientéle

Client-service results

Client-Service
R

Prastation de serices
d'appui stratégique et
‘otientation en matiére de
estion des ressources
humaines aux membres
du conseil régjonal de
direction, aux
gestionnaires et aux
intervenantes et
Jintervenants en

Prestation de senvices
d'appui stratégique et
d'orientation en matiére de
gestion des ressources
humaines aux membres
du conseil régional de
direction , aux
gestionnaires et aux
intervenantes et
intervenants en ressources |

humaines du Mini
S Y NS

Figure 4-1 Sample worksheet

4.4.4 Input units

Prestation de sewices
d'appui stratégigue et
d'orientation en matiére de
gestion des ressources

humaines aux members of

the regional executive
commitiee, aux
gestionnaires et aux
intervenantes et
intervenants en

The first column of each worksheet was reserved for recording the results of the
input text analysis. The text had to be divided into manageable translation units (TUs) so
that it could be distributed among the cells, and the sentence was the obvious choice.
TRADOS is inflexible about its TU boundaries; output must be evaluated one sentence at
a time. MultiTrans is more flexible about its TU boundaries, which can occur at, above or

below the sentence level. The sentence was therefore fixed as the unit of evaluation for
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MultiTrans as well, bearing in mind that compensatory factors would have to be built into
the scoring system to make sure that this requirement never put MultiTrans at a

disadvantage. (This did not turn out to be difficult.)

If a full unit of the input text was highlighted (indicating that a proposed
translation of the entire segment would be considered useful), it was copied and pasted
into a cell in the first column, labelled “Input Unit”, and underlined in full. If only a
subsection of a sentence was marked in the input text, the entire sentence was still pasted
into the cell, but only the relevant subsection was underlined. This means that any unit
that does not appear at all in the “Input Unit” column is completely ignored during the
pre-translation process. This may appear to put MultiTrans at a disadvantage. However, it
is a realistic reflection of the way in which a translator would use MultiTrans, since it is
generally inefficient to look up and insert short segments that do not pose translation

problems. Table 4.2 illustrates how input units are recorded.

Table 4.2 Samples of marked-up text recorded in input column

Marked-up Text Equivalent in Input Text Column

J’ai eu I’occasion de formuler des
commentaires sur cette description de
travail.

S Fournir des conseils et des orientations
priorités et des | stratégiques en fonction des priorités et des
objectifs régionaux et influencer les objectifs régionaux et influencer les
décideuses et décideurs sur I’évolution et le | décideuses et décideurs sur I’évolution et le
développement de la gestion des ressources | développement de la gestion des ressources
humaines afin de supporter la prestation de | humaines afin de supporter la prestation de
ervices aux clients et es services aux clients et Patteinte des
résultats.

Fournir des

Gestion des ressources humaines <no entry>
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4.4.5 TRADOS output

Other columns were reserved for recording the output generated by each of the
two tools. This was relatively straightforward for TRADOS. First 1 set the minimum
match rate to 70%, which is the system default and the rate recommended by the
Translation Bureau'’. I pre-translated the input text in TRADOS, accepting what I
considered to be the best proposal (usually, although not necessarily, the one with the
highest match percentage assigned to it), but not making any additional changes. If there
was no match for a particular input unit, I left the corresponding “Info from TRADOS”
cell blank. If multiple matches were found, I pasted the best one into the cell (see

Column E in Figure 4-1).

4.4.6 MultiTrans output

The process was slightly more complex for MultiTrans, but still achievable when
done in two columns (see Columns B and C in Figure 4-1). MultiTrans pre-translates an
entire text at once, without making replacements right away, but uses highlights to
indicate to the user which segments have exact matches in its translation memory
database. In the first MultiTrans column, the source text was simply copied into the cell,
and the highlighting was indicated'*. Once the appropriate replacements were made, the
mixed-language sentences were pasted into an adjacent MultiTrans column, with the

replacements emphasized by underlining.

'* personal communication with André Guyon, IT Strategies, Translation Bureau, Government of Canada
(October 2002)

" For ease of reading, the alternating red and yellow highlighting seen on the MultiTrans screen was
replaced by alternating underlining and underlining/italics when transcribed into the Excel worksheet.

72



Choosing which highlighted segments to look up and which to ignore can be a
subjective process, so I developed a selection process closely tied to the marked up input

text. Under this system, a highlighted segment is looked up in the following cases:

a) An entire unit is highlighted (e.g. “Enoncé de qualités” is replaced with
“Statement of qualifications™);
b) The highlighted section corresponds to a section marked in the input text.
Consider the following example: “Représenter la région pour négocier des

ententes ou régler des litiges avec les organismes centraux”. If “négocier des ententes” is

not underlined in the first column (Input Text), but “organismes centraux” is underlined
(which means that it has been previously designated as a unit that would have been
looked up by the translator), then only the latter is substituted. The first is ignored and is
not eligible to receive points. It is assumed that the translator already knows the
translation and can type it faster than he or she can look it up and paste it in. The resulting
replacement will be “Représenter la région pour négocier des ententes ou régler des

litiges avec les central agencies”.

There are exceptional cases when the entire term is underlined, but no substitution
is made because the text is divided inappropriately. Consider the following input unit:

“Expérience dans la prestation de services conseils a la haute gestion.”

This indicates that the desired item is “prestation de services conseils”. A

TransCorpora Process generates the following:

“Expérience dans la prestation de services conseils a la haute gestion.”

The entire term is underlined but divided between two separate character strings.
In this case, any segments fetched from the database will contribute nothing to the

validation of the desired item.
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Two more columns are reserved for recording the scores for each tool, but first an

appropriate scoring system must be developed.

4.4,7 Measurable attributes

In Rico’s list of measurable attributes (see section 3.1), two are directly related to
the match identification and retrieval process: accuracy and efficiency. The former is a
measure of “system performance in terms of precision (percentage of valid segments
from all those retrieved) and recall (percentage of segments retrieved from all those valid
in the TM database)” (2000, p.37). The latter is a measure of “time behaviour in terms of
retrieval time” (2000, p.37). Precision and recall are related to the concepts of noise and
silence described in section 2.1.2: a tool that generates noise has low precision, while a

tool that generates silence has low recall.

Accuracy and efficiency are really about measuring usefulness and time saved,
which are highly relevant to users. While usefulness and time saved are not exactly the
same concepts, they are undeniably linked (see section 3.2). A match may be valid or
invalid in a given context. If it is invalid, then it goes without saying that it is useless to
the user, and it automatically wastes time. This is a serious charge, since one of the main
purposes of TM technology is to speed up the translation process (see section 1.3.2).
However, the inverse is not necessarily true. A valid match is useful if and only if it saves
time: research time if it provides information the user does not already know, typing time
if it is faster to insert a match than to translate it from scratch, or revision time if the
reviser spends less time making the translation consistent with previous work or with the
work of other team members. Even a valid match is useless if it takes more time to find

and retrieve it than to translate the segment from scratch.
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In designing a methodology to compare the usefulness of output from sentence-
based searches vs. CSB-based searches, it is important to keep in mind this relationship

between validity and time.

For any given chunk of text to be translated, each tool will produce one of five

results:

No proposal

An invalid proposal (that necessarily wastes time)
A valid proposal that wastes time

A valid proposal that has no effect on time

A valid proposal that saves time

NPEWD -

Category 5 is the only desirable result. Category 1 cannot be measured, Category 4 can
be ignored, and Categories 2 and 3 must be penalized. The tool will require a certain
amount of effort on the part of the user to generate results even in Category 5, and this

effort must also be considered (in terms of time).

4.4.8 Scoring system

To develop a scoring system, the output units from TRADOS and MultiTrans

were analyzed and divided into the following categories:

e Multiple words inserted with no changes required

e Multiple words inserted with minor changes required (punctuation or
capitalization)

e Multiple words inserted with major changes required (change in word

order, additions or deletions, etc.)

e Single word inserted with no changes required

o Single word inserted with minor changes required (punctuation or
capitalization)

e Provides answers to questions indicated by underlining in Column A
(Input Unit), even if major changes are required
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The task at this point was to assign relative values to each category that reflected their
usefulness to the user. As explained in the section above, usefulness is a function of

validity, time gain and time loss.

A first attempt to account for all three elements in a single value for each of the
six categories proved too complicated. It was almost impossible to apply consistently and
did not clearly illustrate the relationship between the category and the score. For
example, two output units might have the same low score, despite the fact that one was
very useful and required a lot of time to implement, while the other did not require much

time to implement but was only marginally useful to the user.

Separating validity, time gain and time loss into three separate scores was not
ideal either, since validity had already been filtered earlier in the process. Of all the
proposals offered by either tool, only those that were valid were inserted into the pre-
translation in the first place. There was also a problem associated with all of the segments
for which no proposal was accepted. They required time, but they were not accounted for

on the scoring spreadsheet.

A solution to these problems was inspired by RALI’s testing of TransType (see
section 3.3.2), specifically their definition of effort as “the ratio of any action (keystrokes
or mouse click) produced over the time spent to translate” (Langlais et al. 2000, p.645).
Since time gain is only applicable to valid matches that are accepted by the user, a
positive time-gain score could be applied to the output listed on the spreadsheets, while a
separate negative time-loss penalty could be applied to every output unit. Time loss could

be measured in two ways: time spent performing actions such as mouse clicks and time
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spent evaluating proposals by each tool'®. The latter could be measured by assigning
negative values based on the number and type of proposals presented by a tool for each

input unit.

4.4.9 Time-gain scores to be tested with pilot corpus

The relative scores in Table 4.3 can be understood intuitively. Output that fits into
any of these categories will save the user time, and for the first five categories, the
descending scores clearly illustrate which types of input are the most useful. There is no
need to consider how much time it takes to process each result, since that will be

accounted for in the separate time-loss penalty.

Table 4.3 Time-gain scores to be applied to both tools

Output from TM tool Score
Multiple words inserted with no changes required 3
Multiple words inserted with minor changes required (punctuation 9
or capitalization)
Multiple words inserted with major changes required (change in 1
word order, additions or deletions, etc.)
Single word inserted with no changes required 1
Single word inserted with minor changes required (punctuation or 0.5
capitalization) :
Provides answers to questions indicated by underlining in 5
Column A (Input Unit), even if major changes are required

The sixth category is slightly different. Sometimes a match proposed by the tool is
very awkward to insert into the input text, requiring a great deal of manipulation (and
time) on the part of the user. If the user already knows how to translate the segment in

question, it is usually faster in this case to type in the translation from scratch. However,

' For example, the more proposals a tool generates, regardless of whether these proposals are valid or
constitute noise, the more time a user must spend evaluating which is the most useful match.
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if the data in the Input Unit column indicates that the user would have spent time
researching the segment in question, then any proposal that provides a satisfactory

answer to the user’s “question” must be saving some of the time required to do research.

4.4.10 Bonus points

Because of the comparative nature of this study, there was no need to set a
benchmark score to measure a tool’s adequacy. In fact, the possible range of scores will
vary depending on the length of each input text being processed. The scores generated by
TRADOS and MultiTrans (or any other TM tool that might be tested) are only significant

in relation to each other.

With this comparative framework in mind, a bonus feature was added to the
scoring system. If neither tool generates a proposal for a given input unit, there is no
penalty, since it is possible that the information is simply not present in the TM database.
If both tools generate proposals, these proposals will be scored normally based on the
amount of time they save. However, in cases where one tool generates a valid proposal
and the other does not, the latter tool has clearly missed information that exists in the
database (an example of silence). In such cases, the tool that generates a proposal is
awarded one bonus point over and above the score it receives based on the category of

the output.

4.4.11 Time-loss penalties to be tested with pilot corpus

Two separate scoring tables must be used to measure time loss in TRADOS and
MultiTrans because of the fundamental difference between the output units being

measured. In both cases, the user deals with one chunk of text at a time. In TRADOS, this
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chunk is the unit that is opened by the tool for processing, usually a sentence. In
MultiTrans, each character string identified as a match during the TransCorpora Process
(see section 2.2.3) is a discrete chunk, which may be at, above or below the level of the
sentence, and is marked by highlighting. Each character string highlighted in yellow on

the screen constitutes a single chunk, and each character string highlighted in red on the

screen also constitutes a single chunk.

Table 4.4 MultiTrans time-loss penalties

Amount of input Proposals generated Penalty Justification
unit highlighted
Full input unit Fetch yields one match -1 Evaluation time
highlighted as a single required to determine
chunk. whether match is worth
No evaluation time inserting
required to perform Fetch yields multiple -2 More evaluation time
Fetch; it is the matches required to determine
obvious choice under which, if any, match is
the circumstances worth inserting
Portion of input unit | No fetch performed -1 Evaluation time
highlighted as a single required to determine
chunk whether it is useful to
fetch
Fetch yields one match -2 Evaluation time
required to determine
whether match is worth
inserting
Fetch yields multiple -3 More evaluation time
matches required to determine
which, if any, match is
worth inserting
More than one n consecutive units +n Having two or more
consecutive input unit | provided by MultiTrans units inserted at once
highlighted as a single saves time, and
chunk'® generally requires less
context verification

' The following observations are based on my own experience with MultiTrans. Occasionally, two
heading-type units on a single line will be highlighted as one chunk and can be fetched together. The bonus
applies to this scenario. Identical paragraphs (or even multiple sentences) are not highlighted as a single
chunk in MultiTrans. Because they must be fetched one sentence at a time, the bonus does not apply to this
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Table 4.5 TRADOS time-loss penalties

Proposals generated Penalty Justification

Unit opened, no match -0.5 User does not know in advance which units have
matches; must click to open each unit

100% match -1 Takes a short time to insert, but no evaluation
time required

One fuzzy match -2 Evaluation time required to determine whether it
is worth inserting

Multiple fuzzy matches -3 Evaluation time required to determine which, if
any, is worth inserting

4.5 Results of pilot study

Various shortcomings in the initial scoring system were revealed during its
application to the pilot corpus, and improvements were made throughout the process to
address these problems. At 14 pages, WDO03 was the longest source text, so it was
processed first to generate the maximum number of proposals. All the major
shortcomings were identified during the processing of this one text, so the shorter WD01
and WDO02 were simply used as backups on which to practise before applying the more

refined methodology to the main corpus.

4.5.1 Problems with time-gain score

The first problem that came to light regarding the time-gain score was the
treatment of single-word insertions. Because of the lack of context, it always takes extra
time to validate a single-word substitution. This is especially true of polysemous words,

which are the very words for which the translator requires the most assistance. The time

scenario. Of course, if an entire paragraph or section is highlighted sentence by sentence, all of the matches
will almost certainly be found together in the same bitext, so the user always has the option of selecting the
entire paragraph’s translation and inserting it all at once into the input text, then deleting the “leftover”
source sentences that follow. Also, if the user knows the paragraph will come up frequently, a TermBase
entry can be created for it.
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spent validating the single-word substitution generally negates any potential time gains,

so the score was adjusted to zero.

The second problem was the reverse of the first, applying instead to the first two
categories involving multiple-word substitutions. The more words there are in a single
substitution, the more likely it is to belong to the same context, and the less time is
required to evaluate its validity. Thus the scores for the first two categories should
increase in direct proportion to the length of the unit. It was decided that the variable n
would be incorporated into the score, where n would be equal to the number of words in
the source input unit'’. It would have been legitimate simply to add n to the basic time-
gain score, but it was decided that n/2 would be added instead to prevent the numbers

from growing too high.

A final problem related to the sixth category, proposals that provide answers to
implied questions marked in the input text. In the original scoring table, there was no way
to adjust for cases in which more than one question was answered. The original value of
2 was therefore multiplied by the variable q, with q representing the number of questions

answered within a given unit.

4.5.2 Problems with time-loss penalty

The biggest problem with the time-loss penalty was the lack of acknowledgment
that large numbers of proposals take more time to evaluate than small numbers of

proposals. In the original score, the only options were no proposals, one proposal and

' 1t would also be possible to make n equal to the number of words in the target substitution, but
considering that two substitutions of differing length could both be considered equally valid, the scoring
would be biased against the tool that produced the most concise substitution.
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more than one proposal. However, it takes more time to sort through and evaluate five

proposals than two proposals.

To compensate for this, the scoring was refined so that the penalty would increase
by 0.25 points for each number of proposals between two and five. With the penalty for
time spent evaluating a single proposal set at -1, two proposals generated a penalty of
-1.25, three a penalty of -1.5, four a penalty of -1.75, and five and above a penalty of -2.
Based on experience, it was assumed that when more than five proposals were generated,
a suitable one would be found within the first five, so the penalty was capped at that

point.

A second problem involved the bonus points awarded to MultiTrans for
identifying consecutive units. It became apparent that the “Translate-to-Fuzzy” feature in
TRADOS could perform a similar function. However, it was not justifiable to award the
same bonus to TRADOS, since MultiTrans is forced to take its consecutive units from a
single context (which helps ensure validity), while TRADOS could potentially draw
100% matches from various unrelated locations in the database to make up its

consecutive units. This increases the need for validation.

Along the same lines, the highlighting system associated with MultiTrans makes
it immediately clear which units are stored consecutively in the translation memory
database. With TRADOS, the user has to click the Translate-to-Fuzzy option every time,
with no guarantee that consecutive 100% matches exist. With these two drawbacks in
mind, the bonus for consecutive units in TRADOS was given half the value of the bonus

for consecutive units in MultiTrans.
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4.6 Refinements to methodology based on results of pilot study

The following sections describe the refined methodology that resulted from the
pilot study. These will be applied to a scaled-up corpus in Chapter 5. The time-gain score

is outlined in Table 4.6, and the time-loss penalties are outlined in Tables 4.7 and 4.8.

4.6.1 Score 1 (Time gain)

Table 4.6 applies to both MultiTrans and TRADOS.

Table 4.6 Time Gain

Information provided by TRADOS or MultiTrans Score
A multiple-word unit inserted with no changes, where n=number of 24n/2
words in the source-language unit
A multiple-word unit inserted with only minor changes required 14n/2
(punctuation or capitalization)
Multiple words inserted with major changes required (changes to 1

word order, additions or deletions)

Single word (the translator will always have to verify whether the
suggestion is suitable in the new context, even in the case of 100% 0
matches, so usefulness is negligible)

Provides answers to questions indicated by underlining in Column

A (Input Unit), even if major changes are required 2q
(qg=number of questions answered within a given unit)
Bonus added to score if one tool pulls information from the 1

memory that the other tool misses entirely

4.6.2 Score 2 (Time loss)

For TRADOS, a penalty is applied to every unit opened. For MultiTrans, a
penalty is applied to every highlighted chunk. Tables 4.7 and 4.8, the time-loss penalties,
are based on the categories listed below. The penalty for each scenario is the sum of the

penalties for each category involved. A scenario that involves one action and the
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evaluation of a single match would receive a penalty of -1.5, or B + C. The variable n

represents the number of matches proposed.

A. Evaluation of whether to fetch= -0.5
B. Action (open a unit or perform a fetch)=-0.5

C. Evaluation of a single match= -1

D. Evaluation of 2 to 4 matches=-1 - (n—1)/4
E. Evaluation of 5 or more matches= -2

Table 4.7 Time loss in MultiTrans (Score 2)

Amount of Proposals generated Penalty Justification
input unit
highlighted

No highlight N/A 0 N/A

Full unit Fetch yields one

highlighted (unit | match 13 B+C

defined as in Fetch yields 2 to 4

Column A) matches 15— (n-1)4 B+D
Fetch yields 5 or more 95 B+E
matches

Portion of unit No fetch performed -0.5 A

highlighted Fetch yields one 5 A+BAC
match
Fetch yields 2 to 4 2-(n-1)4 A+BAD
matches
Fetch yields 5 or more 3 A+B+E
matches

Bonus awarded

for consecutive

units (CUs), N/A x See Table 4.4

where x equals
the number of
CUs highlighted
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Table 4.8 Time loss in TRADOS (Score 2)

Proposals generated Penalty Justification
Unit opened, no match -0.5 B
100% match -0.5 B
One fuzzy match -1.5 B+C
2 to 4 fuzzy matches -1.5-(n-1)/4 B+D
5 or more fuzzy matches -2.5 B+E

Bonus awarded for
consecutive units (CUs),
where x equals the number +x/2 See section 4.5.2
of CUs generated by the
Translate-to-Fuzzy option

4.6.3 Score 3 (Composite)

The composite score is a function of the time-gain score and the time-loss penalty
and is meant to provide an overall measure of usefulness. The time-gain score is given
more weight than the time-loss penalty, since one useful match saves more time in
research and revision than one useless lookup wastes. In theory, a text considered suitable
for translation memory should generate a positive composite score, unless the memory is
underdeveloped. Unsuitable texts should generate negative scores, requiring too much

time to process and retrieving too little useful information from the memory.

For the purposes of this test, the time-gain score (Score 1) will be given twice the

value of the time-loss penalty (Score 2):

Score 3 = 2(Score 1) + Score 2

More testing would be required to determine whether this is the optimal relative value.

However, even if it is not, it should still be fair if equally applied to both tools. The tool
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that generates the highest composite score is the tool whose automatic search-and-
retrieval function presents the most useful information to the translator in the least

amount of time.
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Chapter 5 Testing the Methodology

In this chapter, the refined version of the methodology developed in Chapter 4
will be applied to a larger corpus, and the results will be discussed. It is important to note
that this application is designed to test the applicability of the evaluation methodology.
Many more tests, using a wider range of corpora, would be necessary to provide
convincing evidence regarding the superiority of one approach over another. In addition,
this methodology evaluates the efficiency of search-and-retrieval techniques only. A TM
tool that performs less well than another in this area may still be a good choice for a job
on the strength of its other features (e.g. terminology or project management
components). Rather than give a definitive answer to the question of which approach is
better, this limited application will demonstrate various kinds of information that can be

obtained by using this evaluation methodology.

5.1 Design and compilation of main corpus

Most of the criteria used for compiling the main corpus were identical to those
used for the pilot corpus, as described in Table 4.1. The requirements for quality,
language direction, format, subject field and confidentiality remained the same. As with
the pilot corpus, it was necessary to base the main corpus on a single text type. The text
type selected for the main corpus had to be different from that selected for the pilot
corpus in order to ensure that the methodology was applicable to more than one text type.
For this scaled-up test, the required number of bitexts was increased to 110: 100 to build
the corpus, and 10 additional texts to be used as input for obtaining search-and-retrieval

data.
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The broad subject field (employment) was the same in both cases. However, the
main corpus was entirely made up of statements of qualifications, a text type with
different characteristics than those of the work descriptions used for the pilot corpus. At
an average length of 228 words (1.5 pages), they were ideal for testing purposes. They
were written mostly in sentence fragments (e.g. “Driver’s licence required”) and although
they contained little internal repetition, they had a high degree of external repetition,

which made them good candidates for use with TM tools.

It took three hours to download the 110 bitexts required for the application phase.
It took 30 minutes to generate the corpus in MultiTrans, three times as long as it took to
generate the pilot corpus. Once the corpus was generated in MultiTrans, the same
verification was performed to identify and replace corrupt or unusable texts, which
required an additional hour. Then a second version of the main corpus was generated for
use with TRADOS. Interestingly, this process took just over an hour, the same amount of
time required to build the pilot corpus, despite the fact that there were more than three
times as many bitexts. This can be explained by the fact that the statements of
qualifications were on average much shorter than the work descriptions and were
structured in such a way that there were fewer errors with the automatic alignment. In
fact, more than a third of the statements of qualifications were perfectly aligned from the

start, which was never the case with the work descriptions.

5.2 Application of methodology to main corpus

The 10 input texts were labelled SQO1 through SQ10, with SQ standing for
Statement of Qualifications. All were analyzed and marked up to generate the input units

for Column 1 (i.e. those sections of the text for which the translator was seeking help).
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This process required between one and five minutes for each page. Less time was
required for these SQ texts than for the work descriptions used in the pilot study simply

because there was less text on each page.

The SQ texts were then pre-translated in MultiTrans and TRADOS, and the
output was graded according to the evaluation methodology. Through trial and error, it
was determined that the most efficient way to gather data was to alternate between
recording time-gain and time-loss data for each unit of a text. The first unit was
evaluated; if no replacement was made, the time-loss category (see Table 5.2 for
description of categories) was noted in the appropriate column on the time-loss
spreadsheet. If a replacement was made, the time-loss category was still noted, then the
replacement was pasted into the appropriate column of the time-gain spreadsheet, and its
category was noted. This process was repeated for each unit until the end of the input text
was reached. After all the replacements and categories were recorded, the categories were

replaced with their corresponding scores'®.

It was most efficient to process all 10 texts in one tool before moving on to the
next one. Due in part to frequent interruptions and also to the learning curve involved, it
was difficult to record the length of time required to process each text. However, I
estimate that with practice it took approximately twenty minutes to process each text in
TRADOS and thirty minutes in MultiTrans. The SQ texts were 1.5 pages long on

average, but the time required to perform the evaluation would probably increase in direct

'® The scores could have been recorded directly, but mentally identifying the category then calculating the
score on the spot slowed down the process considerably. By simply noting the category as an intermediate
step, the scores could be later be inserted through a quick search-and-replace process.
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proportion to the length of the texts being processed. The data gathered for SQ01 through

SQ10 are listed in Appendices C and D.

5.3 Summary of results and discussion

This section presents both the overall performance of each of the two tools tested

and a detailed breakdown of the data collected during the evaluation process.

5.3.1 General results

Table 5.1 provides a summary of all three scores for each of the 10 input texts in
both TRADOS and MultiTrans, with the last row containing the sums of all the scores
generated in each category. This last row gives an overall picture of the comparative
performance of the automatic search-and-retrieval functions. In this case, there is very
little difference between the two tools’ success in retrieving useful information, with
TRADOS scoring only 0.02% higher than MultiTrans in the time-gain score. However,
there is a significant difference between the time-loss penalties, with TRADOS requiring
much less time to accomplish the same task. TRADOS’s higher composite score implies

that it is the more suitable tool for this particular text type.
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Table 5.1 Overall performance of TRADOS and MultiTrans

Input Time-gain Score Time-loss Penalty Composite Score
Text | MultiTrans MultiTrans | TRADOS | MultiTrans | TRADOS
SQO1 13 - -20.5 -18 55 14
SQ02 41.5 44.5 -33 -13.75 50 75.25
SQO03 53 55 -39.25 -11 66.75 99
SQ04 152 156 -55.75 -30.25 248.25 281.75
SQO05 69.5 o5 -48.25 -15.25 90.75 134.75
SQ06 17.5 26 -15.75 -18 19.25 34
SQ07 51 -48 1525 54 82.75
SQ08 335 24 -47.25 -22 19.75 26
SQ09 25 28.5 -31.75 -15.75 18.25 41.25
SQI10 34.5 28 -20.75 -16 48.25 40
All texts 490.5 502 -360.25 -175.25 620.75 828.75

5.3.2 Breakdown of scores and penalties

The general scores answer the broad question of which TM tool retrieves the most
useful information in a given situation, but it can also be informative to look a little more
closely at trends occurring at lower levels of the evaluation results. Tables 5.2 to 5.8
provide a detailed look at exactly what kind of information is being extracted by each

tool from its TM database.

5.3.2.1 Detailed time-gain scores

In many cases, the two tools generated identical scores for a given unit. These
occurrences are illustrated in Table 5.3. However, the cases where the two tools
generated different scores (see Table 5.4) offer more insight into the essential differences

between the sentence-based and the CSB-based approaches.
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Table 5.2 Separate categories applied for time-gain score

Category Description

1 A muitiple-word unit inserted with no changes

2 A multiple-word unit inserted with only minor changes required
(punctuation or capitalization)

3 Multiple words inserted with major changes required (changes to word
order, additions or deletions)

4 Provides answers to questions indicated by underlining in Column A (Input
Unit), even if major changes are required

5 Single Word

6 No proposal

7 Bonus points awarded

Table 6.3 Occurrences per category where scores were identical in both tools

Cat. 1 Cat. 2 Cat. 3 Cat. 4 Cat. 5 Cat. 6 Cat. 7 Total
SQO1 3 1 21 25
SQ02 7 13 20
SQO03 4 1 14 19
SQ04 10 5 15
SQ05 1 4 1 8 14
SQ06 1 8 9
SQO07 2 1 7 10
SQO08 3 1 16 20
SQ09 3 1 9 13
SQ10 1 1 11 13
Total 35 8 3 112 158

With regard to similarity of the time-gain scores generated by the two tools, the
highest concentrations of identical scores occur in the first and sixth categories, which
correspond to exact matches and no matches. This is not very surprising, since true exact
matches will generally be replaced in the same way by any TM tool, while more variation
in performance is to be expected in the middle categories, such as Categories 2 and 3,
where only a limited number of identical scores were observed. There are no entries for
Categories 4, 5 and 7 because the only time that the scores were equal in these cases was

when both were zero. These occurrences are already accounted for in Category 6.
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Table 5.4 Occurrences per category where scores differed between tools

| Cat.2 | Cat.3 | Cat.4 | Cat.5 | Cat.6 | Cat.7
SQO1 MultiTrans | 1 |
SQ04 MultiTrans | 12 1 1 l
SQ05 it T3 T4 T T
o
a7V O T S Y A N
g T T S O O AN
Q09 | Siitrans |13 1 T
SQ0 it T 5T —
Totals |_IRADOS | 43 L 0 1 8 9
MultiTrans | 18 42 11 4 0 9 19

When observing the differences that occur with regard to the time-gain scores
generated by the two tools (Table 5.4), a number of initial conclusions can be drawn from
the totals recorded in the last two rows. The first observation is the inverse scoring
pattern in the first two categories: for the TRADOS units, the ratio of Category 1 hits to
Category 2 hits is 43:15 (approximately 3:1). The corresponding MultiTrans ratio is
18:42 (approximately 1:3). This implies that when a full unit is replaced, it is much more
likely to require minor editing in MultiTrans than in TRADOS. MultiTrans, on the other
hand, is slightly stronger in Category 3, replacements requiring major changes, and is the

only tool that offers any proposals whatsoever for Category 4, replacements that answer

93



implied questions in the marked up input text. In the first four categories, all of which
generate positive scores (as opposed to the zero scores generated by Categories 5 and 6),
MultiTrans generates more hits overall, with a total of 75, compared with only 65 for
TRADOS. This is also reflected in the higher number of bonus points awarded to
MultiTrans, for retrieving useful units missed by TRADOS. However, TRADOS gets a
slightly higher score overall (see Table 5.1) because of its concentration of high-value

Category 1 hits.

The 11 occurrences for TRADOS in Category 5, single words, reveal an
interesting phenomenon. MultiTrans is designed to ignore single-word units because of
their lack of reliability. In most cases where the input unit consisted of a single word,
both tools received a score of zero. Even when TRADOS generated a proposal, this was
not awarded any points because the time needed to evaluate the unit negated any gain
achieved by retrieving the unit (see section 4.5.1). However, Table 5.4 only records the
cases when the scores are different. This means that there were 11 cases where TRADOS
retrieved a single word (receiving a score of zero), while MultiTrans generated a positive
score. This seemingly impossible result is explained by the fact that MultiTrans does
replace single-word headings when they appear within consecutive units. These were
always correct, since they came bundled with their contexts, so were awarded one point
each. However, the “consecutive unit” bonus was not added. The formatting generally
required a lot of adjustment, which could not easily be reflected in the time-loss penalty,
so it was decided that these concerns cancelled each other out. Examples occur in texts

SQO06 through SQO09. It is likely that this phenomenon is a peculiarity of this text type.
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5.3.2.2 Detailed time-loss penalties

The time-loss penalties of the two tools are less directly comparable than the
time-gain scores, since their units are defined differently. The input units defined for the
time-gain scores are irrelevant to the calculation of the time-loss penalties because a user
must evaluate and process the discrete chunks presented by each tool. Based on the
design of their search-and-retrieval functions, MultiTrans tends to identify shorter (sub-
sentence) units in greater numbers, while TRADOS tends to identify longer (sentence-
length) units, but not all of them have proposals associated with them. This pattern
reflects a central difference between the CSB-based and sentence-based approaches, as

explained in section 4.4.2.

The time-loss penalties were calculated using two measurable attributes: the time
it takes to perform the primitive actions, such as mouse clicks, associated with search-
and-retrieval functions, and the time it takes to evaluate the proposals generated by each
tool. Because of the comparative nature of this study, it was not necessary to calculate the
actual time required, but only to assign relative weights to each category. Clicking the
mouse requires the same amount of time in any tool, and it was also assumed that it
requires on average the same amount of time to decide between two proposals whether

TRADOS or MultiTrans is being used.

Table 5.5 shows that TRADOS generally identifies more units than MultiTrans
for the SQ input texts. This is because in TRADOS, the user must “click open” each unit
to launch a search of the database. This means that although TRADOS may not find a
match for every unit opened, each unit will generate at least the minimum time penalty

associated with the clicking action. In MultiTrans, a chunk of text is only identified as a
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unit if a match does appear in the database. Therefore, there are usually fewer units, but

these units will always generate an evaluation penalty in addition to a primitive action

penalty.

Table 5.5 Number of units per text identified by each tool

SQO1 | SQO02 | SQO03 | SQ04 | SQO5 | SQ06 | SQO07 | SQO8 | SQO9 | SQ10 | Total
MultiTrans | 24 31 25 27 32 13 24 40 34 15 265
TRADOS 33 28 31 28 34 23 32 36 33 23 301

5.3.2.2.1 Presentation of results in MultiTrans

A key to the categories used for evaluating time-loss penalties in MultiTrans is

presented in Table 5.6. In Table 5.7, the number of hits in each category is presented for

each input text.

Table 5.6 Separate categories applied for time-loss penalty in MultiTrans

Amount of input unit highlighted Proposals generated Category
No highlight N/A N/A
Fetch yields one option A
Full unit highlighted (unit defined as in Fetch yields 2 to 4 matches
B
Column A)
Fetch yields 5 or more
C
matches
No fetch performed D
Fetch yields one match E
Portion of unit highlighted Fetch yields 2 to 4 matches F
Fetch yields 5 or more
G
matches
X consecutive units highlighted N/A H
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Table 5.7 Occurrences per category in MultiTrans

MultiTrans | Cat. A | Cat.B | Cat.C | Cat. D | Cat. E | Cat. F | Cat. G | Cat. H | Total
SQO1 1 3 19 1 24
SQO02 2 6 21 2 31
SQO03 3 2 8 9 2 1 25
SQ04 2 4 12 4 1 2 2 27
SQO05 3 1 10 14 2 2 32
SQO6 1 8 2 1 1 13
SQO7 2 1 11 5 1 1 3 24
SQ08 2 4 6 24 3 1 40
SQ09 1 1 i | 25 | 2 1| (1%) | 34
SQ10 2 2 8 1 2 15
Total 18 13 63 137 14 8 12 265

*Consecutive unit bonuses are included for information but not counted in total

5.3.2.2.2 Presentation of results in TRADOS

Table 5.8 shows how many exact or fuzzy matches were proposed by TRADOS
for each unit opened in a given input text. For example, in the input source text SQ09,
which was divided by TRADOS into 33 units, TRADOS proposed one exact match for
twelve units, one fuzzy match for three units, four fuzzy matches for one unit and no

matches for the remaining seventeen units. There were also three runs of consecutive

100% matches.
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Table 5.8 Type and number of matches proposed by TRADOS

TRADOS | Exact | 1F* | 2F | 3F | 4F | 5F | 6F | 7F | 8F | None | Total | CUs** llf(‘)’l‘:l‘::
SQO1 5 13 25 | 33 1 1
SQo2 | i1 [ 1 [3 11 | 28 I 2
SQ03 17 [ 312 I 8 | 31 3 6.5
SQu4 | 14 [ 1 [1[2]2]7 1 [ 28 2 3.5
Q05 16 |5 I 12 | 34 3 5
SQo6 | 6 4 1|1 ] 23 | 1 I
SQ07 | 14 [ 3 [1 1 13 | 32 2 4
SQO8 11 311 1 19 [ 36 2 2
SQ9 | 12 |3 1 17 | 33 3 2.5
SQ10 1 |1 1 1| 19 | 23 0 0
Total | 107 [ 20 [14]5 |5 [11[1 |1 [1][136 | 301 | 18 [ 275

*F = Fuzzy Match(es)
**(CUs = the number of runs of consecutive 100% matches identified in a text

5.3.2.2.3 Comparison of time-loss penalties

Despite the differences between the presentations of the results, a certain number
of comparisons can be made. TRADOS generated a total of 136 hits in the column
labelled “None”, indicating units that were opened by the user but for which no matches
were found (Table 5.8). The closest equivalent to this in MultiTrans is Category D,
designating the highlighted units that the evaluator examined but for which no fetch was

s module de gestion du matériel du

performed. For example, if “
systéme” occurred in a pre-translation, many translators would find it easier to type the
translation from scratch than to take the time to fetch the match from the database and
insert it, regardless of the validity of the match'®. In MultiTrans, 137 units fell into this
category (Table 5.7). Each of these categories represents the minimum penalty for each
tool, but the large numbers of hits in each case add up to a significant loss of time for the

user, with no associated benefit. It is more serious in the case of MultiTrans, since it takes

' As explained in section 4.4.6, the decision of whether or not to fetch depends entirely on the information
marked for look-up in the input text, removing any subjectivity from this stage of the evaluation.
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more time to evaluate the value of fetching a unit than it does simply to click one open in
TRADOS. Hence, as illustrated previously in Table 5.1, this contributed to the fact that
MultiTrans generated a more significant overall time-loss penalty (-360.25) than did

TRADOS (-175.25).

Tables 5.7 and 5.8 also reveal a second difference between the tools. TRADOS
generated proposals for just over half the units identified. Of these, 64.9% constituted one
exact match, 12.1% constituted one fuzzy match, 8.5% constituted two fuzzy matches,
and the percentages continue to decrease for larger numbers of fuzzy matches. The only
exception is the category representing five fuzzy matches, which at 6.7% is higher than
the categories for three or four fuzzy matches. TRADOS presented just one match (exact

or fuzzy) 77% of the time, and rarely produced large numbers of proposals.

MultiTrans follows a completely different pattern in this respect. A fetch was
performed in approximately half the cases (128 out of 265). Categories A and E represent
the cases where only one match was proposed and account for 25% of all cases where a
fetch was performed. Categories B and F together represent cases where two, three or
four matches were proposed and account for 16.4% of all cases. Finally, Categories C
and G represent cases where five or more matches were proposed and account for 58.6%
of all cases. This indicates that when users do decide to perform a fetch on a unit, there is
often a lot of information to sort through®. This can be positive, allowing translators to

choose the best of many ideas in many contexts, but it also has a higher time cost.

It is possible for the user to adjust the settings in TRADOS to set an upper limit

on the number of proposals. The maximum is fifty and the default is five; I set the limit to

2% The multiple proposals are identical in many cases; they simply appear in different contexts.
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eight for the purposes of this evaluation. In the one case where eight matches were
proposed, I raised the limit and reprocessed the unit, confirming that there were indeed
exactly eight matches identified in the database. MultiTrans, on the other hand, often
generated much greater numbers of proposals. The highest number was 74, but this was
for the unit “Statement of Qualifications”, which is the title of almost every text in the
corpus’'. Of the 75 occurrences in Categories C and G, exactly two thirds fell between 5
and 25 proposals, and a full third represented proposals numbering from 26 to 75. This
shows that whenever at least one match exists in the database, TRADOS is much more
likely to offer a single proposal, while MultiTrans is much more likely to offer multiple
proposals. This makes sense, as shorter segments are more likely to reoccur in a variety
of contexts than full sentences. In addition, the single proposal offered by TRADOS is
likely to be longer and more useful because of the nature of the sentence-based segments

used in this tool.

5.3.3 Additional observations

Once a few texts had been processed, the performance of each tool for similar
texts became relatively predictable. However, over the course of the evaluation, a few
individual proposals emerged that revealed interesting or unexpected aspects of the
sentence-based and CSB-based approaches. These examples will be discussed below,

along with my observations about their significance.

2! This did not occur in TRADOS, in which users have the option of “reorganizing” the database, or
eliminating redundant translation units.
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5.3.3.1 Left-to-right processing

When MultiTrans searches through an input text, it processes from left to right.
This means that it searches until it finds the longest character-by-character match
possible, and then it begins searching again from immediately after the end of that match.
It can cut across sentence boundaries at a sub-sentence level, as illustrated by the second

unit in the following example, extracted from the test corpus, but modified for brevity:

Répondre 4 des demandes urgentes et multiples formulées par les gestionnaires ou
les clients. Il faut fournir un effort psychologique et émotionnel pour faire face
aux innombrables problémes qui surgissent tous les jours.

However, this is not necessarily a good thing. The phrase “clients. Il faut” and others
following this pattern are unlikely to be of any use to a translator, but worse, they may
obscure another potential match. In this case, “fournir un effort psychologique” is almost

as good as “Il faut fournir un effort psychologique", but consider the following example:

Direction générale :  Direction des ressources humaines

The first unit is only useful up to the second word, but the fact that the third word is
attached to it prevents the tool from finding the entire unit “Direction des ressources
humaines”, which does appear in the test corpus. Of course, an astute translator who
understands what is happening and guesses that the information is indeed in the database
can simply select the desired text and do a fetch anyway. Admittedly, such examples are
very rare. However, this remains a small flaw in the system, and it may be worth
investigating search methods other than left-to-right processing. For example, it may be

helpful to apply a method that includes some form of backtracking. André Guyon of the
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Translation Bureau is currently investigating a bi-directional approach that involves

processing from the centre of a sentence to its extremities™.

5.3.3.2  To fuzzy or not to fuzzy?

The fact that MultiTrans performs as well as it does without fuzzy matching
makes one question the value of fuzzy matching. It is certainly a very difficult concept to
capture in a logical algorithm and has the potential to generate a lot of noise. In theory, if
a sentence has only small changes in it, MultiTrans should be able to pick up the identical
character strings around the changed parts, and so provide a translation of much of the
sentence anyway. TRADOS, by limiting itself to full sentences®, risks missing a number

of potentially helpful phrases and terms.

The biggest argument in favour of fuzzy matching seems to be related to time.

Consider the following sentence, which contains a typographical error:

Croire en sa capacité de réussir, méme en situation difficile, et assumer la
e W n \
responsabilité e§ résultats obtenus grice a ses efforts.

Clearly, “es” should read “des”. The same sentence, without the error, appears in the TM
database. TRADOS identifies this sentence as a 99% fuzzy match, then inserts its

perfectly acceptable translation:

Believe in your ability to succeed, even in difficult situations, and take
responsibility for the results obtained through your efforts.

MultiTrans, which does not perform any fuzzy matching, identifies two character strings

(all the words preceding “es” and all the words following “es”) as having perfect matches

22 Personal communication with André Guyon, IT Strategies, Translation Bureau, Government of Canada
(February 2003)

# TRADOS can also identify and replace terms, which are below the sentence level, but only when those
terms have been manually entered into the MultiTerm component of the tool. As explained in section 0.4,
an investigation of MultiTerm is beyond the scope of this study.
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in the database. Of course, both of these matches come from exactly the same sentence in

the database, so one can fetch the entire sentence the first time, resulting in the following:

Believes in his or her ability to succeed, even in difficult situations, and assumes

responsibility for results achieved through his or her efforts. es résultats obtenus

grice a ses efforts.
The remaining portion of the source text can then be deleted. The minor variations in the
translation simply show that there is more than one valid translation in the database; they
are unimportant for this example. What is important is that MultiTrans finds the same
information, but the additional deletions required mean slightly more time must be spent
editing the final result. The main reason that TRADOS performed better than MultiTrans
in this test is that TRADOS proposed significantly more translations that required no

editing whatsoever®*. The difference in scores is very small in each case but it adds up

over a long text.

However, the fact that MultiTrans is not limited to the sentence level gave it a
significant advantage in acquiring bonus points: it required slightly more editing time, but
it was able to find sub-sentential information that TRADOS missed entirely. It was the
only tool that made proposals in the fourth category, answering terminology or
phraseology questions, without requiring the user to spend any time manually feeding a
terminology bank®. With this in mind, the MultiTrans approach might have advantages

for novice translators who depend on their TM databases more for the translation

* When a segment is inserted into a new text with MultiTrans, proper nouns often have their capital letters
suppressed and so may need to be corrected by the translator. This does not occur with TRADOS.

¥ Both TRADOS and MultiTrans would probably have performed equally well in this regard if their term
banks had been pre-filled and contained the same information. That, however, would have defeated the
purpose of testing the automatic search-and-retrieval functions.
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solutions they contain than for the time they save. An experienced translator may be more

interested in the approach that requires the least amount of editing time.

Based on the design of the two tools being tested, one gets the impression that
fuzzy matching and “character-string-within-a-bitext” searching are mutually exclusive
functions. However, given the advantages of each, it seems worthwhile to explore ways
of combining the two in a single tool. Other companies, such as Atril and Terminotix,
have recently begun to advertise this very combination of capabilities in their tools. For
example, in an advertisement for the most recent version of its Déja Vu translation
memory tool featured on the back cover of the October 2002 edition of Language

International, Atril asks:

How often do you find yourself translating exactly the same sentence? While
remembering previous translations of complete sentences is useful, repetition is
much more common at the sub-sentence level. If your tool’s idea of translation
reuse stops at retrieving entire sentences, then you aren’t fully exploiting the
wealth of information contained in your translation memory database.
At the time of writing up this thesis I have not been able to confirm Atril’s claim for their
tool Déja Vu, but my testing of LogiTerm by Terminotix leads me to conclude that they
have successfully integrated both approaches. However, as explained in section 0.4, the
automatic search function of LogiTerm is much more limited than those of TRADOS and

MultiTrans, and the retrieval system seems only slightly more advanced than traditional

cut-and-paste methods.

TM technology is out of its infancy, but it is still in an early stage of development.
Many interesting solutions have emerged to a variety of the challenges associated with
text recycling, and translators can only benefit as these solutions are blended into

functional hybrids.
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Chapter 6 Conclusion

6.1 General comments about the proposed methodology

The original purpose of this thesis was to determine whether it was possible to
compare two fundamentally different approaches to automatic search and retrieval—the
sentence-based approach used by TRADOS and similar tools and the CSB-based

approach used by MultiTrans—in a systematic and unbiased way.

In section 4.4, I listed three properties of a good evaluation methodology as
defined by EAGLES: reliability, validity and efficient applicability. How does the

methodology developed for this thesis measure up against these standards?

It is always necessary to prioritize the goals of a project, and in this case, validity
was given the highest priority. A TM tool is only successful if it provides useful
information to its users, so in a comparative study, the “best” tool is by definition the
most useful tool. The challenge was finding a way to redefine usefulness as a set of
measurable attributes. It was concluded early in the project that traditional edit distance
measures are inadequate reflections of usefulness, although their value as approximation
tools are high in situations where evaluation must be automated (e.g. when large volumes
of data must be processed in a short time). Defining usefulness as a function of validity,
time gain and time loss went a long way towards solving this problem. The other factor
that supports the soundness of the methodology proposed in this thesis is its non-reliance
on the model translation, reflecting the reality that several valid translations may exist for

any given segment of text.
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Reliability was another property that was given high priority during the
development stage. The drawback with most subjective evaluations is that they can
produce variable results when performed by different human evaluators. A degree of
subjectivity is necessary for validity, so it could not be removed entirely; however, by
limiting the subjective measure to the analysis and mark-up phase, in which the evaluator
marks the sections of the input texts that he or she would be likely to research in a
translation situation, the potential for bias towards one tool or another is limited. It also
solves the problem discussed in section 3.4.3 of determining the usefulness of a proposal
after one has seen it. If the evaluator’s translation knowledge (or lack of knowledge)
about the input text has not been captured in a “snapshot” before the evaluation takes
place, it becomes very easy for the evaluator to confuse true usefulness with simple
validity. The evaluator may no longer know whether a particular proposal would have
come to mind without prompting, and so may be tempted to say that the match is useful
just because it is valid. The methodology proposed here accounts for the fact that a valid
match that saves time is more useful than a valid match that does not save time, which in
turn is more useful than a valid match that wastes time. Once the analysis phase is
complete and marked-up input texts exist as benchmarks, any evaluator can apply the

scoring system and generate identical results, which is a good indication of reliability.

One potential argument against the reliability of the scoring system is that no two
evaluators are likely to mark up the input texts in exactly the same way. Moreover, an
experienced translator is likely to mark fewer sections than a novice translator. The same
input text marked in two different ways will result in two different sets of scores for the

tools being tested. However, this is an advantage to an individual translator applying the
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methodology, since the results would truly reflect that individual’s needs. When the
evaluation is being performed on behalf of a larger group of translators, the evaluator
selected to perform the tests should be representative of the translators who will be using
the tool. The group may determine the definition of “representative”; it could refer to
years of experience, familiarity with translation technology, use of reference materials
such as term banks and parallel texts, or any other variable that is deemed important.
Rather than showing the methodology to be unreliable, the analysis and mark-up phase

provides a desirable element of customizability.

The final property outlined in the EAGLES report is efficient applicability, and
this is the greatest weakness of this approach. The very features that ensure its validity
make it impossible to automate, and it is very time consuming to perform the evaluation
by hand. The report does acknowledge this paradox, stating that despite the desirability of
a methodology that requires little effort from the user, “validation will probably always
remain somewhat problematic, so evaluations will probably always involve some degree
of user activity.”? It also takes time to build suitable test corpora. Then again, this is a
problem common to all TM evaluation methods, and it may be addressed somewhat as
more and more people take an interest in evaluation and begin to pool their resources,

including test corpora.

Overall, the methodology presented in this thesis shows that it is indeed possible
to compare sentence-based TM tools to CSB-based TM tools. It is probable that one
approach would generate higher scores for certain text types, while the other approach

would do better for other text types. Researchers and developers could use the

% http://issco-www.unige.ch/projects/ewg96/node 155 htm#SECTION001041000000000000000
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methodology to gain information about general approaches or specific TM tools by
testing a wide variety of text types, while translators and translation companies hoping to
choose a tool can limit their evaluations to the text types they most frequently encounter.
The composite scores would provide a general comparison at a glance, while a
breakdown of the results would provide useful insights into the relative strengths and

weaknesses of each approach being tested.

Above all, the evaluator must keep in mind that the automatic search and retrieval
function is only one component of a TM tool, and that there are many more factors to
consider before deciding which tool is most appropriate for a given context. For example,
it was implied in Chapter 5 that the sentence-based approach provides information in
significantly less time than the CSB-based approach. However, a potential user must
consider the time costs related to other aspects of the tool. MultiTrans, for example,
requires much less time for database maintenance than does TRADOS. Only the user can
choose whether he or she prefers to invest the extra time in retrieving proposals or in

maintaining databases. Margaret King (1993) summarizes the situation well:

Bien sir, la performance en termes d’exactitude de la traduction, ou de temps
nécessaire pour produire une traduction utilisable, sera toujours d’une importance
capitale, mais il y aura toute une série d’autre considérations liées au confort de
I’utilisation : aucun systéme ne peut étre efficace si personne n’accepte de
Putiliser (p.265) [emphasis added].

6.2 Recommendations for further research

This methodology could be applied and augmented in a variety of ways to answer
several different kinds of questions. The most obvious application would be to different
text types. TM researchers already have a general idea of what types of texts are suitable

for TM processing (see section 1.3), but applying this evaluation technique could further
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refine this knowledge by determining which approaches are best suited to processing

specific text types.

Evaluations could be performed using different language combinations to find out
whether a given approach is more suitable for particular languages or language

directions.

Evaluations could be performed using tools other than TRADOS and MultiTrans.
These would be useful to verify that the methodology is not tool-dependent and
eventually to evaluate new or blended approaches to search and retrieval that have yet to

be developed.

Finally, the analysis and mark-up phase, which was discussed as a potential
reliability problem in the previous section, could be exploited in a study involving
translators with different levels of experience. A tentative conclusion based on the test
described in section 5.3 was that the CSB-based approach might be better for novice
translators, while the sentence-based approach could potentially be of more use to
experienced translators. This is because the former extracts more translation information
from the database and the latter extracts more matches that require no editing. This
suggestion could be investigated by performing the evaluation with input texts submitted

by translators falling into predefined categories of experience.

A further study involving the design of the methodology itself might be desirable,
in which different equations for the composite score are compared. In this case, the time-
gain score was assigned twice the weight of the time-loss penalty, which was adequate
for the comparative test described in Chapter 5, but further tests might determine whether

the optimal multiple is indeed 2. As stated in section 4.6.3, the optimal composite score
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would produce a positive number when text types suitable for TM are tested and a
negative number when unsuitable types are tested. If this were the case, the evaluation

could be adapted for use as a benchmark test for evaluating the adequacy of a single tool.

Since technology is changing rapidly, it would be necessary for future researchers
to update and adapt this methodology to take into account any new features added to TM
tools. It may also be possible in the future to incorporate it into a larger, more
comprehensive evaluation methodology that tests not only the automated search-and-
retrieval function, which was the focus of this study, but also other features of the tools

such as terminology management, database maintenance, etc.

6.3 Concluding remarks

Technology is becoming more and more important in translation, but translators
have limited resources. It is not feasible to buy and spend time mastering every tool that
is currently available or that will become available in the future. If not used properly,
technology can actually slow a translator down, so it is important to be able to choose the
best tool for a job. To do this, users and developers need reliable methods for comparing
and evaluating different types of tools. I hope that this thesis has gone some way towards

providing a framework within which they can carry out such evaluations.
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Glossary

alignment: the process of building a translation memory from previously translated
material by linking corresponding source and target segments

bitext: the juxtaposition of a translation’s source (ST) and target (TT) texts on the same
page or screen; in the case of an electronic bitext, corresponding source and target
segments are linked to each other (aligned)

(synonym: parallel corpus)

character-string-within-a-bitext (CSB)-based approach to automatic search and
retrieval: an approach to translation memory in which full bitexts are aligned and stored
in a database; new texts are compared to the texts in the database and identical character
strings of any length are retrieved

exact match: a perfect character-by-character match between a segment stored in a
translation memory and a given input segment
(synonyms: 100% match, perfect match)

external repetition: linguistic material that is occurs more than once in several
documents

fuzzy match: a match identified by a translation memory tool as being similar but not
identical to a given input segment; the required degree of similarity can be set by the user
and can fall anywhere between 1% and 99%

(synonym: partial match)

input unit: a segment of source text designated by the evaluator for measurement during
the implementation of the evaluation methodology

internal repetition: linguistic material that occurs more than once within a single
document

noise: the retrieval by a translation memory tool of inaccurate or unhelpful matches from
its database

output unit: a target-language proposal generated as a result of a match in one of the
tools being evaluated
(synonym: proposal)

sentence-based approach to automatic search and retrieval: an approach to
translation memory in which sentence-length translation units are aligned and stored as
discrete records in a database; each sentence of a new text is compared to all the
sentences in the database, and identical or similar sentences are retrieved
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silence: the failure of a translation memory tool to retrieve useful data stored in its
database

translation memory: a database of previously translated text in which source-language
segments are linked with their corresponding translations and from which information
can be retrieved during the translation of new texts

(synonyms and abbreviations: TM, translation memory database, TM database, memory
database, memory)

translation memory tool: translation support software that allows users to recycle
repetitive translation material through the creation of translation memory databases, from
which it retrieves segments that are similar or identical to new segments being translated,
and inserts them into the new translation

(synonyms and abbreviations: TM tool, translation memory system, TM system)

translation unit: a pair of segments stored in a translation memory, made up of a source

segment and its translation
(abbreviation: TU)

useful proposal: a valid proposal that saves the user more time than is required to
generate it

valid proposal: a proposal that provides the user with accurate information about how to
translate a given source segment*

* This definition applies only in the context of the evaluation methodology described in this thesis
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Appendix A — List of Available Tools

Traditional sentence-based TM tools

Tool Developer URL
Déja vu Atril www.atril.com
SDLX SDL International www.sdlintl.com
Transit STAR Www.star-transit.com
TRADOS TRADOS www trados.com
Translation Manager IBM www-4.ibm.com/
software/ad/translat/tm/

CSB-based TM tools

Tool Developer URL
LogiTerm Terminotix www.terminotix.com
MultiTrans MultiCorpora www.multicorpora.com

Software localization tools that include a TM component

Tool Developer URL
Passolo Passolo www.passolo.com
Catalyst Alchemy www.alchemysoftware.ie
Bilingual Concordancers
Tool Developer URL
TransSearch RALI www-rali.iro.umontreal.ca
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Appendix B — Sample Document Marked Up by Evaluator

Directeur régional, s (AS-07)

1mmoblher telecommun1cat10ns

] » Mobiliser les
différentes ¢ dans la prestation d'une variété de programmes et de
services destinés a la clientéle 1nterne du Ministére ; tenir compte des différentes
S quant a la gestion des ressources humaines et des

ressources financiéres.
Développer et orienter la région dans l'exécution et la prise de décision touchant les

installations et services administratifs.

Représenter la région pour négocier des ententes ou |

r

. les organismes
ions, les autres {

centraux, les autres ministéres, les utre ouve!
[, sur des comités nationaux, régionaux et

les organismes extérieurs ; §ié
locaux.

Développer et émettre des procédures, normes, directives et stratégies, concevoir des
programmes relatifs aux installations et aux services administratifs, comme entre autres le
en tenant compte des orientatic ]

Etablir Ia planification 4 moyen et long terme dans les champs de ¢
compte de 1'évolution des différents marchés externes et 1'évolution rapide des différentes
technologies et les besoins actuels et futurs de [l'organisation (immobilier,
télécommunications, gestion de I'information, etc.).

Etablir des partenariats internes et externes afin de faciliter la prestation des programmes
et services.



Conseiller les membres du Conseil régional de Direction en regard de i ,
, les systémes de télécommunications, des
biens, 1'é qu1pement etc.; fournir a ce titre I'expertise et le support technique.

Effectuer la recherche et le développement dans les champs d'expertise propres afin de
mettre en ceuvre les meilleures solutions dans le but d'améliorer l'efficacité et réduire les

colits.
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Appendix C — Time-Gain Scores

C-1



CIETETEN

|oddep inon ejapie
1oduwil | 8p BUUBIPEURD INOYD
Bl @p NESAIU NE NusAal

-2elopgy
[@dde,p inos el ap 19 joduwii |
9p SuualpeUED INOY) B} 9P

3} Ins woac.:_b aJi3jewl| neEsAIU NE NUaAsal 3| INS HOQE_.U
ua mmc.a.: 9P v)nNpuUoo aJlallew us wmoE_ ap 8linpuod
0 B| suep ajuadal mocmtwaxm B| suep ajusdal 00c®tmaxm_
0 001 ENEIREENE JONIINYILX3
ALIMNO3S ALIMND3S
G'e 001 ANV ALITIgVIN3Y|s'E ANV ALITIGVIN3Y| 3080038 13 31igvid 311¥N23S L3 JLavid
omnmsc
oedand np nealleg ayj jo np neslieq ayl Jjo Uc_vcmuw 23N NP nealleg Jagand np neaueg
m.@ mc__ucmu_w Uoom Ul Jsgquusipy _oooc ul lIsquisw =19 np m_cm_ us alquisw aig np m_mm._ ug aiquiaw all3g
ITIINNOISSII0Hd
0 NOILY1SI1LY
(D22)
0 mergdwi swsinbuijig (000) Melsdur swsSinbuiig
SLININIHINDOIY SININIHINDIY S3INDILSINDNIT
€ 00l JOVNONYJE JIOVNONY] SIONIDIXA| SANDILSINONIT SIONIOIXT
.>u_w._m>_c3 >u_w._®>_c3 2NUUOO8I1 JISIBAIUN 2nuuodal 3JIsIsAiun
l 66 U@N_cmoow._ ue wo.l} wm._mmﬁ_ UmN_cmoom‘_ ue woldj mw._mmﬁ_ aunp liolp us mEo_Q_D aun.p jiloip us mEO_Q_D
0 3anl3
0 IYILSININ
0 31S0d 3a I¥LIL
0 NOILYDIISSV1D NOILYDIHISSVY1D
S3|eosiy
0 sallejy sep uonioallqg SO[eDS|) sallelly sep uoljoalIq
0 adinbg p joyd
SNOLLYDI4ITVND SNOLLYDI4ITVND
G'e 001 40 INIWILVY1S|s'e 40 INIWILVLS| SILITVND 3d JONONI SALIIVND 33 JONONI
yojew ) (sueilpin)
(1) a109g| ¢, sopea] sopel] woldj oju]| 31028 suelnnp woij oy $5399014 elodioosuel | nun ndug

"9SEqRIEP Sy} WO PAIOSUSD USaq SBY [BlIa)ew SAIISUSS Jeu} SBIBDIPUL ... |OGWAS 8y SloN

$8100G UleS-awl |
D Xipuaddy




juswebnl

0 ap uondwaxs p ainpaocoud

0 s)odwi,p JUSWSIANDDA

0 - JUBLIBIANDODRY

'|eosl JUSWBNAD P dI31jeW U

sa9J0qe|9 aouspnidsunl e} ap

0 “J© SUlIO0p E| 9p 20UBSSIBUUOY
Jodwip

alanew us souspnidsun| 1odwip

e| Jed salogelg aJoljew us 33uspnidsun]

uonelauidisiulp sadiouud} B JEd SaI0qEe[S uoneleldisiulp

0 SOp 90UBSSIBUUOYD sadiound sep aouessieuuo)

0 - uonesnod

. 8jjsuuonesiueblo

0 uolsuayaidwon

0 JONVSSIVNNOD

‘BPEUBD NP 9[BI9P3} IN0D ‘BpEUED NP alelopa)

| JuBASp anb 2aganp np oY e} Jueasp anb 53q9ND

Xneungul S| JueAsp jueine| P XNBUNQI] $8| JUBASP JuBlne

asinboe 919 Jie aoualedxa 3sINDJE 9}9 }JIe aoualiodxa

0 ap@o anb |ajuassa is9 || 91190 3Nb [2UdsSa 1S9 ||
‘|Bos1) JUBWaIANODIal
9] JuByONO] SIO| Sap

9|qWasud | }o $o|easl SIo| "[EOSH JUBWIBIANDDS

S| ‘gHlIqeAjosul| 19 SY|iey| 3| JUBYONO} SI0| SSP B|qWIBsUI|

B INS 107 | SjuBYyONOl| 18 SO[BIs|) SI0] S8 ‘Ql|IgeA|osSUl|

saleye Sap SUAWod 10 3l||1e} | Jns 107 g

A ‘|]adde us,nb aouejsul] sjueyono} saiieye sop sdwoo

aJlwaid ue Jue) [eosylA ‘[adde ua nb soue)sul asoiwald

JUBWSIANOJ3] 8p aidnell us jue) [e3Si) JUSWSIAN0Da]

ue sabijij ap eynpuo3dlop aidilew us sabiy ap aynpuos

0 B| SUED 9)Us8091 oualiadx | suep ajuadal sousuadxg

$3100S UleS-aWl |
9 xipuaddy




G'LL 9l V101
09qany np Xneunquj

S8] JueAsp enbnjeld e| ‘28genp np Xneunquy

ap 10 aneipnl 8jQ5U0D Bp so| Jueasp anbpeid e| ap 19

aignew ue 3[EI9pg) 1IN0 e[ a1edipnl 9j01juod ap alsew us

ap so|bai sep ' JEJISIUILIPE| ~Sjelopa} IN0T) €] ap so|bal sep

1J10Jp np XNejgugb sadpuld| ‘jjeJisiuiwpe Jlop np xnelgugb

0 S3p 2oUesSIeuus) sadiound sap souessieuuo)

$3100G UleD)-aWl |
D xipuaddy




(1) a102g

sopei] wol} oju]| 91098

suel 1IN WOy opu)

$3100G UleD)-awll |
0 Xipuaddy

$$3901d eiodioosuel )

"Sojjaligjetl

"'S90IN0SDI jelsiew "S90IN0Sal [eldjew pue| }8 Solglouedl] Seuleling "S3||aURIeW 19 SalaIouBUly

pue [BioueUy ‘uewny [Eiduedl] 'uewny buibeuetl S$82Inossal Sop uonseb ‘sauleWNY S82IN0SSal Sap

L Buibeuew ut aousuadxgy VERVENEFECEFUERE| 9p Sjuadal aduaNadxg| uonseb ap sjusoal aoustiadxy
‘sinajesi|ijn xne yoddns

ap adinbs ‘snbiewioyul " Sinajesijiii Xne Joddns ap

sieloid op Gonssb| adinbg ‘SnbiewlIolUl s)aloid ap

3p adinbs ‘enbnewuoyui| uonsab ap adinba ‘ enbrjewiojui

S3WaIsAs op usnuiew ap 1@ SBWY]SAS op usiuewW

juswaddojangp ap adinbeg op Jo JudwdddojoAsp op

‘sonbiewlojui xneassl| “&dinbg ‘SnbRewlIojUl XNeasal

0 ap salsljeloads ap adinbg ap SolsIenads op adinba

0 sousuRdxy
(gag (CEEIEEE]

G'e 86 /agg sajesadw [enbuiig)js'z  |(aqg/qqq eAjessdwi (enbuljiq) fesedwt anbulig)|  (ggg/ggg smesadw anbuiig)
91s0d a2 inod

‘uoiisod siyy uonIsod Siyj Jo} [elUSsSSa S|[oNUSSSS o Sebug,| "a)sod 80 unod ajjonuasse

10§ |EJUSSSI S1 YoUual4 pue St ysijbua pue youal}| ~op Je siedlel) np abesn | 1so siejbue | ap 19 sieduel;

6 6 ysiibuz yioq ul Aousionoidle 10 asn auy ul Aousoijold e Suep 20udajeduiod et| np abesn | suep aougjadwos e

Iy 00l sjuswalinbal abenbue|e sjuawalinbai abenbue| senbisinbul secusigdwon sonbpsinbuy seousjaduwion
ERITENELNEY)

Jo sepnig,p 9|geldadde ‘gousiiadxs p 1@ sapnio p

Juswedusbe un no a|gejdaooe uswaosuabe

3)S0d ne 3ijaJ duiBwop un un no 8jsod ne gljaJ suiewiop

suep SNUU0S3I SYISISAIUN un suep anuuooaJ USIDAIUN

0 0 3uN,p 9|GEJda5oe apeln) aun,p 3|qejdadde apeiq)

0 0 sapniy

UOIJEDILUNWILIO0D3|9} UOI}EDIUNWIWIODD|}

IEREET I IVEEN ua }o albojouyos)

0 0 U3 s}aloid op alieuuolisan) ue sjefoid ap alleuuonssn

g'e 001 suoneoyijenb jo Juswaelsis'e suonesylienb Jo Juswalelg sa}llenb ap aououg sgjllenb ap gouousy
yojew (N (sues Lnin)

% SOopes | yun induj




Miomwes) pue diysiapes) adinbg us

L 98 10} Ajijiqe pejensuowad|o 19|jleael} e 1o Jabuip e gpoede)

(eS| BIXT

G'¢ 00l ‘Ajunoss pue Ajjiqeliey|s'e Ajnoss pue Ajjigeljey DIINOPS Jo Jlljigeld UIN09S Jo allligel
uoneaouul p

0 L. uawbpnl pue aajeniu| : 19 SAjeniuLp Juds3| uoleaouulp 19 dAieRiuLp Juds3

G'e 00L SOIYJe pUB JUSWHLLULIOD SOIUJe puUB JUSWHILIWON “anbiyie 1o Juswabebug anbiyis 1o Juswabebug

e 00l AJjigelInS [euosiad AJgeyns jeuosiad sa|jauuosiad sayend s3|jpuuos.iad sajiend
8[1usIfd

"BJ B 9JIAIGS 9] InS soxe EENEREIEERNESE]

SJB}INS®] Sap Jiud}q0,p SNA| “INS SoXe sjelnsal sep JIusigo,p

ue snssaooud ‘sswwelboid|BNA Us snssasoud ‘sawwesboid

‘s}oloid ap aipeo 9] suep ‘sjolosd Bp IpED 3|

SojjaLg)ell Jo SaIgIoURUI| “SUBp S9||aL9jeW 1o salaloueul)

‘sSaulelWNy S92In0SSal ‘saulewny saoJnossal

0 sop J1oJab e gjoede)y sop Jaisb e gyoeden

G'c 00l saus}adwod pue sailqy salllige pue sjg| seousiadwoo o sayoeden soousjedwon 1o sguoeden
"UOIEOIUNLULIODD|3)

ua 1o albojouyos) "UONBOIUNLIWIODY|3}

ud 10S31) Np [IBSUGH np ua jo aibojouyos)} us J0sax

19 s9o|[pLgisiulW ‘'sejeuoibai|l  Np §ISUOD NP 19 SI|[BLIBISIUIW

saleno.Io 1@ sanbiyijod ‘sojeuolbal SSNBNOIID

0 sep seouessieuuo|1e sanbiijod sop saouessIeuuc)
“uonewuoul,
op SaIbojouyos]

ap alaljelu Ua 1Iasuog| "uonewoul, ap saibojouyos; ap

Np SUOIJ09S 19 SUONdBJIP| BJIIEW UB |IBSUOD NP SUODaS

S9p S3IAIJO. 19 slepuew 19 suoljoa.Ip Sap SOYANOE

0 $ap ssouessieuuo)| 19 SJEPUELL Sap SeoUBSSIBULOD

0 S9oUESSIEUUOY

‘uoiiseb 8ney ey e slesuoI ‘uonsasb

S80IAISS op uonelsaid| ajney ej e SIOSU0D SaJIAISS op

0 B[ Suep edualledxg] TUonelsaid g| suep asusuadxg

$3100G uleD)-alull |
2 xipuaddy




A0

S'vy S'ly V101
0 001 SouelBI-41I9S|0 alwouoIny
0 001 diysJapesajo diysiopeaT

‘Ajelo SVEIEEIG) juswisjelo
¥ G/ a)eolunwiwoo o} ANqy |y Ajjelio sreoiunwwiod o3 Ajljigy}  Jenbiunwiwod e gjoede) Janbunwiwos e gyoeden

$8100G UleD)-awl ]
1 xspuaddy




G'e 00l G'C
'S|IS pue sanlqy :isanige pue snS| seousiadwod 1e salioeden : $9oUs)edwlod 1o sayoede)
0 Juswauuolsinoidde p
19 sjeyoe p “Juswiduuoisircidde p
senbijeid sap 18 SenbiuyS3} J@ sjeyde.p sanbieud sap 10
SOp SJUBSS[EUU0D| s8anbjuyds) sap aouessieuuo)
0 ‘$9YoLBW
XNe }9 juswauuoisiaoidde p
snsseooud ne|  "sgyosew xne o JUSWBUUOISIACIAde p
1eJ} e Inb 99 ua Josai] np [18suo) SNSS3501d ne jiex e inb 80 us JosaI |
TID SOAJOSIIP 19 sjuswiaibal] np [1l9su0D Np SaARDaIp Jo sjuswalbol
‘sanbijijod sap 8ouessieuuU0) hww_‘._u_u__On_ S9p aduess|euuod
0 001 -abpamouy] . SBOUBSSIBUUCY
0
‘'saiyo,p sjadde sop no ‘'SaIlop
suojyisinbal ep UONEIedaid| sjodde sap no suonisinbas ap
E| SUBp adusuadxg| uoljeiedsid ej suep aoualiadx]
0 ‘sinbay saoinies
No sud!q Sp saydIew ap asAjeue |
SUBp 18 Uswexsa,| suep asuslodxg
0 001 :dousliadxg : 9ouauedx3
G'e 001 Aynoss/Ajiqeljay - Aligelas pue Ajunosg 91In09s 1o allligeld - 2IUNO9S 1o gY|igel]
e 001 ‘sjuswialinbal sbenbueT - sjuswialinbal abenbue sanbysinbul] seouabixg - sanbysinbul| saouabixg
) 66 " 80udligdx9,p Nno/1e
"aouslladxa "aousuadxs UOIJBILIIO) 8P 'S8pnja.p ‘aousauadxa p
Jospue Buiuiesy ‘uoieonps Jo/pue Buiuiely ‘ssipnis 9]qE]da0o¢E Juslusousbe No/s ucewloy sp ‘sepnig p
JO UoijBUIqWIOD 3|geldadoe JO uoleuIqwos ajgeydacoe NO SSIlepuocoas 9|qejdedse Juswaouabe no
Jo ewoidip jooyos ybiH Jo ewoydip jooyos ybiy S8pnjo,p awio[dI(d| saliepucdas sapnig,p awgidig
0 Q0L -uoneonpy - sepnjg
0 synpo.d
19 SUSIq Sop UoNsab ‘a)siernadg
€ 0oL -S[1 UoHisodic - 81} uonisod 8jsod np ali | 1 9)s0d np 8411
0 00l uojedlIsse|d|0 uoneoyisse|d
GC 001 G'C
suoneoyijenb jo uswalels suoneoylienb Jo Juswslers sajiienb ap 9ououg s9yifenb ap gououg
yojew (W) (suea L BIniA)

(1) 1029

o, sopes|

sopel] wo.y ojuj

suel | BINA Wouy ou|

$8100G UleD)-all |
9 xipuaddy

$S9904d elodioosuel ],

nun Induj
5008



Sg £G V101
0 00} Ajigelay]o 2)iqeid
0 001 SAHENIUIQ SAlERIU|
0 00l juawbpnrio E juswasbne
G 00l g (ejewoydip (enewodip
(Aoewoidip pue 108}) (Aoewoldip pue 108})| 10 108)) Se|jouuosiadiajul 10 108}) so||auuocsiadiaul
S|IS jeuosiadiaiul pooo S|I1S jeuosiadialul pooo) suoljejal sauuog suolje|al ssuuoyg
S'y 001 ‘ainssaid|G'y ‘ainssaid "uoissaid "uoissaud
Japun lom oy Aljigy Japun xiom 0} Alljigqy| snos Jo|jieaes; ap gjoeden SNos 13jjleAel} ap gyoeden
L LL b “2UR)SIUIN
‘alnjonas IS N EGES N E IS
pue 9|01 s juswedaq np 2IN}onijs jeuoneziuebio SInpPnas e)5p| NP 8lleuuonesiueblo ainonis ey
ay) jo abpaimouyy puUE UOISS|UI JO ebpamou)|| To1epuew np souessieuuor)| Sp 19 JEPUBW NP SOUBSSIBULOD
0 08 0 ‘sgyolew
‘sjuswabuelle joARY ap ayoneqe,p uoneiedaid 'S9UdJBeW ap sYonegs,p
Bunyew ui sousuadxy Bj suep adusledxg| uonesedalid e suep aousuadxy
G'e 00l ggg/94949|(6'c
annesadwi jenbuljig 999/9q9 aAnessdwy lenbuiiglggg/gag meledwy anbuiig ggg/a49 shesedwi anbuiig
¢ L9 uoneziuebiopuswuedaqlo : . uonesiueblO/alaisIuN
[eusiew eiaxg
g'e 00l g'e SuUslo el B sluslo
"UOI}BIUBIIO 8OIAISS JUBID UOIEJUDIIO 9DIAISS JUBlD| 32IAISS 3] SI9A uolelUBLQ| Bl B 92IAISS 8] SJOA UOIBIUSLQO
€ 00l Ajigenns [euosiadlez > Ajigeyns jeuosiad $9||BUU0S.Iad SaljlenD : so||pUUOsIad sajend
b L6 9 ‘Bunum W09
‘Bunum ul pue Ajeqian ul pue Ajjeso ajesiunwiwiod| Jed 19 Juswajelo Juswadesyys| Juos Jed jo JusWajeIo Juswasediys
yjog ajesiunwiwiod o} Aljigy Ajlaanoaye 03 AjjIqy Janbiunwwoo e ayoeden Janbunwwos e syoeden
3 4 9 ‘sgjoud
speo[yiom aziueblio ‘S8nj1Jo1d 18S 0} pue JIom Sap JIjqe}s.p 18 leAel} ‘sojoud sap Jigeie.p 18
Apuaioiye o1 Mgy Jay/siy aziuebio o] AJIfiqy| ~UOS JSSIUEDIC p o9)oeden)| JleA.l} uos JasIueblio,p ayoede)
0 1o "abueyodal
ap suoln|os s} JSN[EAD P "9buey281 ap SUORN|CS s9|
19 IashAjeue p g)ioede)| Jenjeas,p 1o 1asAjeue,p gyoeden
0 €
dVS awalshs np|  dvS swaishs np jLigjetl “dvS
JuSwisbeuew Juswdinbsa sp 7P UOJjS3b ap a|npow| SWSISAS np j[31giell np uonseb
ajnpouwl 9| Jasi|in e ajvede) 8| 19siinn e 9Ndede)| ap ainpow g| Jasiin e gydeden

$8100G UieD-aWwil|
0 xipuaddy




010

Suel] NN Woiy oju|

S,

$9100G UIBD-aWi |
D xipuaddy

§S99014g eiodioosuely

0 68 bunesiunwwon|p - Janbjunwwo)
0 001 SiIMS/sslgyY |0 - sgjoede)
14 06 14
‘uotjesiuebio,|
‘uoneziuebio ‘uonesiueblio | 3p uids ne a)50d aidoad
ay} ol sy uonisod "uonezjuebio oy} ojul Sjifj UOS J1IOSULS NO JIOABS| -UONBs|uebio | ap uies ne ajsod
UMO JNOA alaym mouy uonRIsod J8y/SIy a1oym SMOWY| 1@ JUSlUBUUOIIATS UOS J5) "91d0oid UOS JIIOSULS N0 JIOABS 19
‘Juswiuoliaus pue saoioeld 18 JUSWIUOCIIAUS pue Sa010€eid| Sanbijeid S35 'SojLold S8S| JUSWBUUOIIAUS UOS 1o sanbield
‘sanjuoud ‘suoneualo *SanjIoud "suonoalip "SUOHEIUSLIO SBS "UOISIA]  sas ‘sajllolud sas ‘Suonejusiio
‘UOISIA ‘UOISSIW SH sy UOISIA "UOISSIW BS ‘@49)SIUIN BS "UOISSILI es ‘0I9)SIUIN S3S ‘UOISIA BS ‘UOISSIW BS
Jo ainonu)s jeuoneziueblo np ajjouuonesiuebio np g||suuonesiuebic]| ‘sigisiuly np ojjouuonesiuebio
3y} pueisiapun ainjonuis gl aipuaidwo)n SIRIONI}S B| 2ipudIduio) ainjonyis e alpuaiduwo)
G 66 JUSWUOIIAUD |BUISIXD|{ - JUSWIUCJIAUD EIENG)
S} pue uoneziueblio [eula}xe syl pue uoneziuebio JUSWSUUCIIAUD UOS }o . SUIBIX3 JUBLIDUUOIIAUS UOS
sy Buipuejsiopun ay) buipuejsiapun| uonesiuebio,| aipusidwon 19 uonesiueblio,| alpusidwon
0 001l :abpajmoud|o . SOOUBSSIBUUOYD
€ 0oL S3AIONILIdINOD|C SIION3IL3IdINOD S3SINO3Y
a3axiNd3ay a341N03Y SIONILIINOD| - S3ISINDIY STIONILIJNOD
ol 00l 6
"UOISSILLILLIOY) 82IAIBS ‘d40 el sed
211qnd 8yl Ag panoidde 0sd segAnoldde sanneuls)e
SAJBUID)E U IO Spiepue]s ay} Aq panoidde spiepuels $9| NO sajeouinold ‘d49 e} led seannoidde
[euincid 0y buipiodoe Jayjo Jo spiepuels [elouinoid SBLLIOU S9] Uojas| sanjeulsye s8} no sajelouincid
pajeidwon Ajinjssaoons uo paseq ‘jooyos ybiy ‘S900NS J8AR SOQUILLISY| SSWICU S| UOJSS ‘S900NS 09AE
euwo|dip jooyos Aiepuoodeg Jo uons|dwoo |nysssoong S94BpU0DaS SApN)J| S9QU|WIS) SSIIBPUODIaS Sapng
0 00} NOILYDNAd3|0 -S3ani3l
G'e 001 SNOILYOIdIMVND|S'e SNOILLYJIHITVNO
40 INSN31VLS 40 INJW31VY1S| SALIMVNO wm_olwbzo_w_lw S31ITVND S3d IONONT
0 JT3ANIND
Y1V S3OINGES AIFINIIIO VY
. XNV (3)3S0dA¥d| SIDIAYIS XNV (2)AS0OdTHd
Yol (sueinjiniN)
(1) a109g| 9, sopesl soped] wouy oju| nun nduj

¥00S




1L 66 ‘bulieap aie noA woym|
ynm uositad 1o ualo ‘Busjesp ale nok “INS}No0JIaIUL|
AU} JO SpasuU By} JO aieme woym ypm uosiad 4o L,uaid] ap no (,) Jusiio np sulosaq “INS)ND0ISUL] 9p no (,)
Bululews. ajiym Jsuuewl 3U] JO SPSaU By} 0} SAIISUSS| XNe 3|qISuas Jueinauwlop ua| JUSIP Np SUIoSag XNe 3jgisuss
a|geynba ‘sjeudoidde Buiulews: sjiym ‘eo1nas| oy ‘sjgennbsg 19 sudoidde| jueinswap us jno) ‘B|qETNbY 19
ue Ul 82IAI3S 8pInoid ajeudoidde ‘liey apinoid 92I1A8s un Jasuadsi| S1Idoidde a0IAISs un Jasuadsi(
G'y G6 G'e
‘Juaid a8y} uo Buissnoo - JUSHS 3y} Uuo buissnao) ag| JUSND 3] INS JSIJUS0UOD 8 : JUBIID 3| JNS JBJIUDOU0D 8
¢ 001 ‘Aljigelns jeuosliad|z - AJjigeyins jeuosiad sajjauuosiad sayenp . sg||suuosiad sayend
Sl 001 Sl
‘s)npoud
"sjonpoud Jo uoneuwojul ‘sjonpoud Jo uonewIoul $3p NO UOIBULIOUL| 8P
9]ESIUNWIWOD pue 8}esiunWWo? pue| Janbiunwwoo je Jeussaid "synpoid SSp NO UOKBWLIOJUI |
jussaid ‘sonpoud ‘eshjeue jussald ‘@onpoud ‘asAleue ‘annpoud ‘sesAjeue}  ap Janblunwiwiod 18 Jsyussald
‘1081|102 0} 8IEM}JOS pue ‘109]|02 0} S1EM}OS pue ‘19309)|02 Inod s|a10iB0| ‘alinpoud ‘1ashjeue ‘19309100
sj00} Buisn Ag saibojouyos) sjoo} Buisn Aq saifojouyos}| sep 18 S|No sep juesin inod sjeio160| sap 19 s|nno
mau Jo abejueape g|qissod Mau Jo abejueape ue aibojouyos} aj|oAnoU Sap jJuesi|in ue 31Bojouyoe)
1so1ealb sy} saye | ajqissod 1sajealb oy} saxe | B} Op WNwixew 3| Jail| [ S][SANOU B op WNWIXew o] Jail|
G's 96 Abojouyoay asn 03 Alavjsz - Abojouyos) buisn aibojouyoal e| Jasijiin . a1bojouyosy e| Jasiinn
14" 00l 142
‘suonn|os ‘sanbneud
|eanoeld juswsidwl ‘'suolnjos jesnoeld SUOIIN|OS SBP BIANSO UD ‘'sanbpyeud suoyn|os
pue Ajjuspl pue ‘sasned yswajdwi pue Aiuspl|ainew 1o sebebep ‘sejusoel SOp SJANS0 US aljjawl 19
Bulfliapun suiwialep pue ‘sasned ButAapunisnos sasned so| Jauiiaiop| Tobebep ‘sejuacel-snos sasnes
‘sjuswaje Aay ajeoo| auluLIsIap ‘sjusWBd| 'sS9|0 SJUBWSID So| Jatodal| S8 JeuIWIRIEpR ‘S0 SJUSWDS
‘uoljewiojul sziuehiio A8y} 21E00| ‘UoREIOUI ‘uoneuwdojul Jasiueblio “S9[ 181803l ‘uojjeuuloul |
‘JauuUBW dljews]sAs aziuebio ‘Jauuews onewa)shs ‘anbnews)sAs uodey| 1asiueblio ‘enbijewsishs uode;
e Ul swajqoud ashjeuy e ul swajgqold asAleuy| ap sawg|qoid sap Jeshjeuy ap sawg|goud sap Jesh|euy
g'e 26 :buigoe pue dupuly |Gz - bujoe pue bupjuiy | JiBe 18 11yd919y : JIDE 18 Y099y
ol 00l 9l ‘alio}ipne,|
"82UdIpne U} 0} pauns ‘@aoualpne e s)jdepe abebug|
abenbue| e pue wnipaw 8y} o} psyins abenbue| e| un s sudoidde wnipsw 9| ~asnoupne, e gydepe abebue| un
ajeudoldde sy Buisn pue wnipaw ajeldoldde syjjiuesiiin ue adeslyje 1o allep| 1o sudoidde WnipawW o) juesiin
Alsnjoaye pue Aes|o Buisn Ajoaioaye pue Auesipl uode} sunp apswsueial U3 90e01Y8 }° alIEed uode)
wayj shaauod pue ‘Bunum wiay} sAoAuoo pue ‘Bunum $9 19 ‘U409 Jed| sun.p aijjowsueIlRI S9| 10 0D
ui Jo Aj|eJo ‘sabessawl ul Jo Ajlelo ‘sebessawi| no juswajequan ‘sabessaw| Jed no Jusws|eqsen ‘sabesssw
safueyoxa pue sueyqO sabueyoxa pue suielqgof  sep Jabueyos 1o IuslqO sop 18bueyoe 19 Jiuslgo

$9.1008 Ule-auwll |
2 xipuaddy




g 001 ‘'s1vy1olg SIBY)0 "SalINe S9| D9AR ‘SaJlne s9|
Yiim uonesado-0o Ul SHIOAN yim uonesado-09 ui SHIONA|  uoneioqe||oo us JsjjieAel]| 29AR UOHBIOQE[0D US J3||IBARL |
G'6 001 ‘Aousioyalg's
Jay Jo siy anosdwl fousos| -oNoBOIYS UCS Jaloljpwe p ‘9HoBdIYe
0] pue A|snonunuod I3y Jo siy aroidwi 0} pue| 1o 9ss890 sues alpuaidde p Uos Jaloljgwe,p 19 9ssad
uiea] 0} ‘anjoAS 0} A|Snonuiuos uleaj 0} ‘sA|oAD ‘JBN|OAD, P 9UO|OA sues aspuaidde p ‘isnjoAg.p
ssaubulim e pue abueyo 0} ssaubuijim e pue abueyo aun ‘luswabueyo ne 9JUOIOA Bun ‘Juswabueyos
0} $Sauuado sajelisuowag 0) ssauuado sajeljsuowa(]| ainuUSANO aun Jaguows( NE 2INUBANO aUN Jajjuowaq
4 Ll 0
‘suonenbay pue JOjdlWis ©0URINSSE,] ‘lojdwas
1oV @ouelnsu] uawhAodwg op Sjuslisjbai s9) 1 10 B|{aoueInsse,| ap sjuawa|bal so| 18
ay} jo abpamouy Ins 9Seq op 95UESSIEUUO)| 10] B Jns aseq ap 3ouUessIeuuo)
, |eualep enxg,
¥ v6 apnme|¢ . apnime SAIJONASUOD . OAIJONJISUCD
aAIJoNIISUOD B Buimoys BAI}ONIISUOD B Bunelsuowaq apnyIe aun I8)saiuey apnuie aun Js)sajiuely
S 26 sJayjo yum diysisuped|g $J3YJ0 yum diysisuped jeueuaued - jeleuaue
Ul pue sweaj ur Bupniopa ul pue swies} ul Bupiopp|  us 19 adinbg ue Jajjlenes ) ud }@ adinba us Jg|eAel |
Gl 001 19po yoldxa|G L | ‘Japio
UB 9AI828) 0} JO J1 adinbal jo1dxa ue anl@o81 0} 10 "2lpio,| JIOADD3 Us p "alpio)]
0} uonenys ayj oy Buniem ¥} annbai o) uonenyis syy Joy| no abixe,| uonenys e anb| Jioasoss us,p no 3BIX3,| UoREN)IS
JNOYJIM SJOB pue auop Buniem jnoyum sjoe pue suop| alpuspe sues Jibe }o alle} B| ©ND 3IpUd)je SUES 1Ibe
2g 0} Sl Jeym saulB}e( 94 0} SI Jeum saulLR}RQ e e A 1,nb 90 Joujwisiaa| 18 asey e B A 1,nb 92 Jauwieleq
g'e /6 aAneilul Jo asuag|g'z : BAleNIUL Buimoys anieiulLp aanald aileq > aneniulLp aanald alley
g'c 26 ‘buibueyo pue buluiesi|s'z : buibueyo pue buluies Jabueyo 18 alpuaiddy > Jabueyp 3o aipualiddy
g'cl 00l Gzl “Uonesiuenio,
‘uofeziueblo ay} apIsinNo 1o ‘UCIEZIUBBIO[3p INa1ig1Xa,| B NC Jnalgjul] ‘uonesiuebio | ap JnaLBIxas |
apisui dnolb 1o jenpiaipul 9y] apISINO 1o apisul dnoJb 10| e adnolb un no auuosiad B No Inausjulj e adnoib un
ue 0} sigjal Jual|o, |ENPIAIPUT UE 0} S1aJal ,jusipo, aun Jaubissp Nad| no suuosltad aun Joubisgp jnad
piom ay} ‘uoiiedwoo pJOM BU] "UOHIIRdWIod SIYY JO[IUaID allis] 9] '20ua}aduiod JuaI|0 BWIL) 9| ‘THUSIBAWOD
s1yj jJo sasodind sy} Jo4 , sesodind ay] I0] s8] Jnod (,) aN8% 9p sui s9) Jnod (,) 9)192 ep suij S| Jnod (,)

$8109S UleD-aWl |
9 Xipuaddy




s)nsal ay} 1o} Aupiqisuodsal
aye} pue ‘suonen)is
JNOIYIP Ul USAS ‘pesdons

0} AJjige anok ui aaaleyg

Synsal Joj Alnqrsuodsal

SJEjNsal s aNjgesuocdsal

SSWNSSE pue ‘suolienyis

e| JOWNSSE 18 '9)I01Ip

JNOLJP Ul USAS pasdons o]

UCHEN]IS Us swoW JISsnol

AIge 18y 10 sIy Ul SeAaijeyg

Sp 9j10eded es ua allol)

991 [4°1" i\ AKeN
G'Ch 96 GLL
"SHOY® S8s e aoelb
"SHoye SNUS)qO Sjeynsal Se “SH0oJIe ST
1noA ybnouyy psureiqo Tay 10 SIy UyBNolyj paAaiyoe $8s & 60eib SNusJqo ‘Syoye

$9s e 90eIb sSnusygo sieynsal
S9 9)ljIgesuodsal e| JIswnsse

1@ '9|10141p UoHEN)IS US SWaw
‘21ssna. ap g)yoeded es us 11010

$91008 uleD-awl |
D xipuaddy




v1-0

S9100G uleD)-alll |
0 xipusddy

L 00l 8

‘uonelado ajes ‘uonelado 21UNOJS B| JaINSSE U 18 21IN29s
S}l aInsua pue juawdinbe ajes sl ainsua pue| PUdlew 3| Jnof B JIUSIUIBW| B| J2INSSE UD )3 [SLIg)EW o] JNOl
uieyurew oy Aljgy juswidinba uiejuiew 0} AJijigy Inod ssusjedwon| B ausiuiew Jnod asusyedwon

g 00l ‘(juawabeuew|s ‘(uswabeuew (sy001s sep uonsab
Aojusaul pue Buipieossip Aiojuanul pue Buipiedsip] 1o UonBUIWI@ ‘UOBAISSLOD ‘(330018 Sap uonsab
‘abeloys ‘Buiseyoind) ‘abeloys ‘Buiseyoind) ‘Teyoe) |aug1ew 18 UONBUILIS "'UCIBAIaSUOD
sainpaoold Juswabeuew sainpaoold Juswabeuew| np uonseb us sainpaosold Teyde) |auglew np uonsab
Juswdinba jo abpsimouyy swdinba jo abpamouy ap souessieuuop|us sainpgooid ap asuessieuu0)
e 00!l ‘SIIONIL3dNOD| ¢ SANDIAIDAAS - S3N0DI4103dS
214103dS - STIAS D14103dS SAONILIHINOD S3ON3L34dINOD

e 001 SININIHINDIY|C - SINIFNWIHIND3IY S3ANDILSINONIT
JOVNONYT JOVNONY SAONIODIX3|: SFNVILSINONIT SIAONIDIXT

0 J3ljIqow ap abejsAoal
3| 1o abejquwiasse| 131[IGOW ap abejohoal
‘uoljeledss Bl suep| 9f }e ebejquiesse ‘UoONEIRda]
SAEDIIUDIS 80Us1adX3] €| suep aAneoylubis soualiadx]
0 - JONIHIAXI
0 - ITTINNOISSI40dd
NOILVISI1LY
0 “INJJBAD|D
-JolJeYD un,p alNpUo9 E| 18
uoyesijin | Jns InaAodws | 1ed
95UUOp UOHBWIG] aun e ajIsshal
no 33)3[0W0D SpI[eA UORBWIO ]

m ‘9oualiadxe p
‘aoualiadxa pue uoEeONpa }© UOBLLIO} p 'Sopnj9,p -‘@ouauadxs p
‘Buluies} JO UORBUIGUIOD a|qe)dadoe UOSIEuIquIoD J© uoljewloy} ap ‘sapnig p
ajgeldanoe ue 1o uoneonpa aun nNo s929Ns d|geldaosoe uosieuIquIOD
fepuooss jo sieak omy DOAE 99UILLIS) S4BPUOISS|  BUN NO SIVONS DSAB B9UILLIS)
10 uona|dwod |njssadong Nnp aguue swaIXna| aliepuocoss np aguue swaixnag
0 001 NOILYONAa3jo - -S3Adanld
0 0 [BUOIDJ UONQUISIP
. , ap 8.)udd np s|gesuodsay

yojew (W) (suelL}InN)
(1) a102g] 9, sopeiy sopel] wod} ojul| ai09g sueld} N wouy ou] §59901d eiodioosues ] uun nduj

5008




SL G'69 Y101
0 apnyine
3AONJISU0D e Bunelisuowsap ‘BAIONIISUOD apnye ‘BAIIONIISUCD apnyne
G'z 26 ‘swes} ul bupioppn|s'z . swieaj} ul bunjiom . adinbg ua JojjleAes  adinba ua Ja|IeAes
c'z 001 ‘Abojouyosy buisnig'e ‘Abojouyoay buisn ‘aibojouyos) g} Jasijin ‘a1bojouyoa] ej Jasijin
G'C 001 ‘buyoe pue bupjuyl|s'e ‘buioe pue bupjuiyy J11be 18 1Yoyl 11iDe 18 J1Yo9)3.
0 001 ‘Buesiunwiwo)n|g “Janbiunuiwioo
Sz 001 "SABIUl BuIMoug|ce ‘9AnENIUl Buimoys ‘aAENIUILP 9ANaid alie) "SAERIULP 9Anaid alie)
Gz 001 ‘buibueyo pue bujuiea|g'e ‘buibueyd pue buiuies ‘Jobueyo 1o aipusidde ‘1obueyo 1o alpusidde
¢ 06 ‘Alojusaul| ¢ ‘aliejuaaul,| ‘allejusAul,|
abeuew o} AlIgy ‘Aiojuanul abeuew oy Ay | 1ej9u0o Inod sousiodwon J8|01ju02 inod sousjedwo)
b 08 L 1odanug|
e Jugj|leael) [auuosiad qo0danus | e jug|leae)
‘soaow Buunp yeys ‘jodonua | e juejieAen JEIS Np 18 SJUBJOBIUOD-SNOS [duuosiad np 18 sjUBIORIJUOD
puUB SI0JOBAUOINS ‘SLUES) pUE S10}0BRU0OqNS SWES) SSp IeAE]] ap sadinbo -snos sap ‘[leAel) ap sadinbg
siom sbeuew o} AlIgy yiom abelew of ANiqy| ~s31Jabuip e souajedio) s3] JabLip e aousjedwon
Z Z9 0 EENICENERE]
"alnjonyis |euoyeziueblo "3INJONIIS es ap 19 ‘3]jpuuonesiueblio
pue sweiboid aJg)siully np SSWtelboid| aunjonys s ap 19 al)SIUi np
wnns JO SOPIIMOUY SOp 9ouessieuuo’)| sswweliboid sep souessieulon
G'9 001 G's '9}s0d 99 Inod
‘uonisod siy} Jo} jeuasse “ucnIsod SIyy 1o} [enuossa S|[oUSSSS 158 Sieduel) ‘9)sod 99 unod ajjeuasse
st youai Jo abpajmouy ST JOU31J JO abpajmouy e NP 93UesSieuuod e1}1sa sieduely Np 0UBSSIBULOD B
G'c 00l SNOILYIIdINVYND|S'e SNOLLVYOIFITYND
40 INJNILVYLS 40 INIJWILVIS| SIALITVND 3A IONONI SALITVYND 3d JONONI
jeliajeN eaxg
[4 00l ALIINOIS/ALITIGVITIH|C CALIINOIS/ALINTIGYITIY] - 2LRNDIS / J11gvid SALR-NOIS / 3L18vId
G'e 001 JualId 8y} uo buisnoo4|g'e
‘JUSID Sy} uo BUISSND0] as| JUSIO o] INS 191jUdsU0D 8s JUSID 3| NS JBJIUSOUOD 85
g'c 001 :3[yosd Aousiadwoig'z > jyoid Asusjadwo) aoua}adwod ap |4old : 92U8}RdW0D 3p |1J0.d
0 00l STIMS|0 © S3ON3IL3IdINOD
g's L. G'g jodaljua un suep ssp.inoj Jodanus
"Speoj ‘jodanus un suep Sabieys Sop Jendiuew un suep SSpIno| Sebleyd sap
Aneay s|puey o3 gy Speo| AAB3Y g[puey 0} AlIqy Jnod souseduwio) Ja|ndivew Jnod aousiadwon

$8100G UleD-al |
9 xipuaddy




g1-0

9%, Sopel]

R ek SR OG0

$9100G UlBD)-aWl ]
D xipuaddy

0 00l ) suep aAijeoiubis
-aouaiadxg : @oudladxg sousliadx3 : aousuadxg : @2usligdxg
0 001 :uoneonp3 |y LOAOQE €7 998, - sepnig
G'c 00l SNOILVYDIHITVYND|S'S SNOILLYOIHINTVNO
40 INJN3I1VIS 4O INJNILVIS] SILITVND 3d IDONONI S3L1TvND 30 IONONI
|[euslB BAIX3
0 ‘uonguosip
‘aiicucine ‘Juswabnre
o ——erar——————
“UdnewIol|
ap selbojouoa] s9j ‘uofewolul,| ap saibojouyos}
inod }a xnejuswiaulaAnob $9| inod 18 xnejuswauiaanob
S92UIPD S9)| ‘Jel9 | Sp sualq S90IIPD s3] 1|
s9| ‘(se) sahAojdwa s9| nod 9p suaIq s9| ‘(so) sokojdwa
21uN29s ap saibgjelis sep|  s9j inod gyunoss ap selbolens
Janbiidde e sousjadwon sop Jonbijdde e sousjadwo)
0 "sio1olj0d sdiod
sap 18 axeipnf lesedde,)| "sISIoNod SAI100 sop o aleIpnl
3P JUSWSUUOROUO) [121edde | ap juswauuonouo)
Nnp SOUBSSIeuluo) np 9OUBSSIBUUOYD
0
"SJULI|O SeJBISIUIW SBp|  ~ SJUSBIfO SaJo]SIuItl Sap 19 "sjualo
1o uoneziueblio sjustupedep| aus)siuly np UoResIuebIo ]| saugisiuil sap 1o al1g)sIuIN NP
EICEEIhY 9p 90uUBSSIBUUOY)| UONESIUEDIO0,| P S0UBSSIBUUC)
6 ‘2oualadxs p
}8dudladxa puE buruies ‘aoualledxs p
‘@ousLiadxs "UcneJnpa JO uoeulquiod} 18 UCEULIO) op 'Sepma.p ‘90UBII9dX8,p 10 UOIEWLIO)
pue uoneonps ‘Buiuies a|gejdadde ue 1o [00UDS| ojqe)dadde Juausduabe un ap ‘sapne p sigeidacoe
JO uoneuIqwod ajgeldadoe Alepucdas jo uonajdwod| No Se30NS S9AE SasUllIg}| Juawaouabe un no seoons oane
ue Jo ewoydip jooyos ybiH [NISS820NS Uonjeonpy S8JIepu0das SSpNjJ| So9ouUlLIS} SAIIBPUOISS Sapnig
0 : 0 aouabin p sainsawl
18 2JuN29s Jouny Juaby
yojew (W) (suelLBINN)
(1) 21028 sopel} wod} oju| suel| BN Wodj oju] $S990.d eiodioosueld ] yun ndyj




G'9C G/l TWLOL
0 68 SULEER . 9)IN09S
e 6 [enuasss youai4fg ‘lonuasse sieduel
0 8 'SINIWIHINOIA|0 - sanbpsinbui|
0 001 abenbue|g saouabixg
9 cl 0
sJayjo upm diysiauped ‘Jeueusyed us 18 adinba us Jeueusyued use 1@ adinba
ul pue sweaj} ui Bunjiopp JOleAEl} Jnod aousipdwon| us sajjieael) Jnod asusiadwion
0 8 siis|o : saouajadwon
0 001l L uonesiueblo |
9p 2oUBSSIBULOYD
-obpajmou] : abpamouy : S80UBSSIBULOD : S9OUBSSIBUUCY
G 001 0 SJUBAINs
:J0 U0 SOUIELUOP SI04] S8p un suep . SJUBAINS SBUIBLUOP SI0J} S9p
ul @ouaadxe jueoyiubig SAIJEDJIUDIS 83usnadxg| un suep aaeoyubis aousliodxy

$8109G ules)y-awl |
0 xipuaddy




81-0

sopel ] Wwodj oyuj

suel] N WO} OJuj

$2409G Ulen)-aWll |
9 xipuaddy

4 0oL 4 - SINIWIHINDIY :
SAIONILIJWOD HIHLO JYNOLLIAAV] S3ONILIAdNOD STHLINY - SIONILIHINOD SFHLNY
0 anbygnd "anbiignd 8junoas e| ap ‘anbiign
SJUNOYS €| 8P J8 S[BUNqL} Jo SpjelsSiuiipe xneunquj|  NI9s ej 8p 1o SHJENSIUIIPE
"oAENSIUILUPE sap ‘aueioipn( sap ‘aseoipn( 1oiedde,| XNeunqij sep ‘anenipnl
j1oledde,| op jJuswauuoloUO; 3p JUSWISUUONRJUO) [15iedde,| Sp JuSWauUOnouUOj
Np 90UBSSIBUUCY SERIESSENE) np aouessieuuo)
¢ 001 z S9OUBSSIBUUOYD
‘S3IONILIANOD - S3ANDIAIDAJS - S3ANDIAIDAdS
214i03dS - STIAS D14103dS SAONILIJdWOD SIONILIJNOD
0 0
‘Juswaulteanob np susiq
s8] Ins no |guuoslad 3 Ins
S8uUIsIXe NO sauJdlul se)ehbus p
a)npuod e} ‘soudbinp
sainsaw ap uoneoldde
0 0oL L suep
anjeoniubis aousugdxy
- FIONIIHIIXT - JONIIHAXT ESNEIER)E!
0 ‘gousadxs,p (no) ‘aouauadxa p
«OAOQE 895,] 19 UOewIO) 8p ‘sepnid,pj (no)1e uonewlo} ap ‘sepnyg.p
0 ERIEEREC)
pue builiei] 'uoijeonpa
JO uOijeuIqUIOD ojqejdaosoe 3|qEIda00E JusUioousbe a|qejdaooe
U 10 un no $241Bpuodss un no Saijjepuooss|juswasuabe un no sallepuodss
3sod Bwodip [ooy3s ybiH 7S0d sapnie,p swigidi(q 1sod sapnje,p swojdig
0 0oL 3 sapnig.p
‘NOILYONa3s awoidig :s3an.L3 -S3dn.i3l
0 : 9)UNJ9S 18 8ouabin p
. | seunsaw sap |euoibai (9)jusby
G 00l F1H40Hd AON3L3|G F7140dd ADONZ SION=ZLIAJINOD S3ON31L3dINOD
dWOO/SNOILYDIHITYNO 13dNOO/SNOILYDIHITYND|  S3A TH40¥d/SALITVND S3d 140d"d/SALINVNO
40 INIWILVIS 40 INJNILVYLS 3d FONONZ 3d IONONI
yojew () (sued 1 3inn)
(1) @2109g] ¢, sopes] a109g $$9901d esodioosuel ]

Jiun Induj
1008




61-0

6¥ jejoL LG [ejol V101
14 L6 4 ‘aousol|
"90UB0I| S JOALIP PIEA S JOAUp pileA e pjoy ISN| SplieA sainpuod ap siusd BpI{EA 84INPUOD 9p SIULIag
c v6 [euasse youali4lz «ONOQE |0 998, ‘lenuasss sieduel
¥ 6 "SpNINE BAIONASU0D| g S opnime DAIJONIISUOD { BAIIONISUOD
e Buiensuowsq BAONIISUOD B Bunessuowaq apnyIje aun Ia)1salIUEy Spnye aun Ja)sajluey
G's 00} ‘buioe pue bupjuiyris‘e bunoe pue bupjuiy | libe 12 Jyog|jey . 1be 19 1Iyog|ey
0 001 ‘bupesiunwiwion|g : . lonbiunwwo)
g's 00} ‘BAaijeniul buimoysic'z aAleniul buimoys BAIjeljiui p aAnald alle : aAleIjuLD aAnald alie4
g'e 00l ‘buibueyd pue buluies|gz : buibueyd pue buiues Jabueyd 18 aipusaiddy * labueyo 1o alpualddy
0 001 uonalosIiaio uop.os1q
leusjey eqxs|
0 veilL
uoIse20,| e asinbal ayjiqiuodsig
0 - 1IVAYYL 3A SNOILIANOD
[4 001 ALIMNOIS/ALITIGVINTY|E ALIFINOIS/ALINIGYINTY ALIINOAS/ALITIgvid FALHNO3S/ALINgYId
€ 8L Z FH3NDILAVd
Juswialinbal oyoadg - LNJW3IHINO3Y 314103dS JONIOIXT| : IFHIITNJILYVYd FONIDIX3
€ 0oL [ jsljussse
‘SINFNIHINO3Y ‘lenuassa yosualj| stedueiq :SINOILSINDNIT
JOVNONY .Sjuswalinbal sbenbue’ SFONADIXT| -SINVILSINONIT STFONIDIXT
S 001 diysiouped|y : s1ayio yym diysisuped jeueusyed - Jeeusyued
ul pue wea} e ul BuJopp ul Jo swea) ul Bupliopp|  ue 18 adinbg us Jgjleaes | ua 1o adinba us Jajjienes |
Gy ool G'e
“Jualo 8y} uo Buissnoo4 : JUSI[O By} UOC buISsSnoo} ag| TUSI0 9] RS JoNUIOU0D o $JUSID 9] INS JBJJUBDUOD 8g

$8100G UleS-sWiil |
2 Xipuaddy



0¢-0

(1) a102g

$91008 UleD-owl ]
9 xipuaddy

suel] I3INAl Woay ojul

0 08 1 SI0| S9p SJoUESSIBULOD
-JOAIFTMONM - «JOAITMONM - *STONVSSIVNNOD - x*STONVSSIVNNOD
4 v6 4
SLNIWIHINOIY a3 1vy - SINJWIHINOIH A3 LVY S33100 SIONIOIXT - S33100 SIONIDIXT
0 "sajeuad 1o sa|jpuILILID
$9}Iinsinod Sop aUIeLiop "S3euad 138 Saj[eullIId
8] suep ajsunleled|SayNsINOd sep aulewWwop 8] suep
anb jue} us ajyuadal leAen| ajsunlesed snb jue) us sjussal
Sp 9oualiadXa auuog |leAel} ap 9ousuadxe suuog
0 001 jleAel} ap aouaLIgdxa
‘FONJId3dX3 - ADNIHIdX3 auuog - JON3IIHIdX3 - JONIIHILXT
S'g v6 L ‘g)sod 892 Jnod
ajlenuesse 180 NOND/ggo! "9jsod 8o inod 3)[oijusesso
‘uonisod siy} Jo} [enuassa 1955/003) uonisod sIgy 1S8 DDHD/ggo NeaAlu|  eysod 9o Jnod gjenuassa 159
sI (DD0/agq) usibug 10} |eUSSS8 SI Yyoualj puej ne S|ESUel) np 18 SIe[bue || DDD/g9D NESAIU ne sieduely np
pue youali Jo abpamouy UsI|BU3 [joq JO oDpajmoud] op 92UBSSIBUUOD B| 19 sie|bue,| op 90UBSSIBULOD BT
0 $9 0 neaAlu ne sieduely np 19
siejbue,| ap aoUBSSIBUUOD
‘SINIWIHINDIY S AOVNONYT B SANDILSINONIT - S3NDILSINONI
0 00l JOVNONVYI|0 SIONIOIXT
0 0
“BAUUOOaI Uonnjisul "8anNuUUooal
aun_p sanbipun( senbiuyos} uoinyisul sun p sanbipunl|
us |eibajjoo swQ|diq|Sanbiuyda} us [eibg|j0o swodiq
0 0 - TINNOQISS3I40dd
0 0 1vOId1143D
0 00l -AON3IOId0dd|¢e SITVINIWVYANOS - SATVINIWVANOL
IOVNONV - SINJNIHINDIY JIsvd SIONIOIXT S3IONIDIX3
0 0 NOI1D3d1d
V1Y IONVLSISSY
13 SALSIHNIvHvd
S3d 34iN04.d 43HD
G'e 0oL SNOILLVYOIAITYND|S'E SNOILVYOI4ITYNO
40 LNJW3LVLS 40 INJWILVLS| SILITVYND 3d FONONI SILITVYND 30 IONONI
yojew (W) (sued 1 BInN)
9, sopei] sopes] woldj ojul| a100g ss9901d elodioosuel] Hun induj




12O

0 001 TYNOSH3d|0 SILITVNO
g'e g6 "S|IXS uoEIUNWWOD|G Yy "UOHEDIUNWIWIOD ‘409 Jed 19 109 Jed
USHILIM pUE |BIO POOX) « USUM pue [equaA | juswis|equaa Janbiunwwo)| 18 juswaieqlan Jsnbiunwwon
0 001 Bunesiunwuwion|o Janbiunwwo)
0
E:EE] *nbiplny ainjeu ap “snbipunl
Xnao jJuop dn-maj|0} 9INSUS [xNa9 JuUop SIAINS S9] JOINSSE SIMjeU ap XNnoo JUop SIAINS
U 10 S9)WO0I SISAIP 3p US 19 S9UWOD SIDAID OP| SO JOINSSE US 18 SO SISAIP
$8.J1UOdUBI $B8| JSUUOPICOD| SBIIUOOUDI SO JAUUOPIOOD)|  SP SAJUOIUBI S8| JBUUDPI0)
0 iasiuebiQ
O ————————————
" Sopualue Sap
"‘ABAG3aIBuly| Judwdianooal np adinbg| "SSpUSWE S3p JUSWBIANDIS]
np adinba,| ap Inasinjadns 9| ap Inasiatadns ) juenjoul A np adinbg | ap inasiniadns
juenjoul A sjeuad 1o ajjpuiwLd|ajeuad 1o BjjBUItULD Si9new 3] uenpul A sjeuad 19
alonew us sabyl| sap us sabj)i| sap sulewop| ajBuUILILD diaew ud sabiy) sap
sulewop 8| suep sajsunleled 3| suep sajsunlesed aulewlop 9| suep sajsunlesed
ap adinbg aun Jaig9 ap adinbe sun Jaseg ap adinba aun Jaigg)
0 0 13199
€ 001 ylomwesa]|¢ uonesado-0o pue ylomues | adinbs p leaes | adinba p |1eARL |
G'e 001 uonoe|g'e
3YEe) pue Jos|331 0} Ay Buyoe pue Bunjuiy L Jibe 18 1Yoy Ji6e j8 1yooley
0 001 STIIMSI0 - SIONI1LIJINOD
0 0 (‘seouessieuuod
CEIETPESTEN]
1nod ssinbai eias 9BESSEd| ('S9OUBSSIBULOD SOP S|QUISSUS |
ap 810U aun,nb aup Jnod ssinbai elos abessed
-e-1$9,0 ‘saldiojesuadwiod ap 8jou aun,nb alip-e-188,0
Juos snssap-19|  ‘sasojesuadwiod JUOS snssap
saguuonuaw sljenb sa),| -0 sesuuonuaw sayenb se),
0 0
‘lesopsj |euad 3o jsuILLD
JoJp us Juswalgnoued|  |elopa) [eusd 19 [DUILLLIO HOIp
‘sleugd 10 SBUTWIND|  us JuswaJNoed ‘Beuad 315
2I3NEW ua saynsinod xne{ s|BulllNd SI9Rew us saynsinod
SSAIjejel Sainpo201d sap Xne saneal sainpaooid
1O SIO| S8p SOUBSSIEUUOD)|  Sop 18 SI0| Sap aouess|euuo))

S9109S UlBD-aWI |
9 xipuaddy




¢¢O

124 G'ee WLOL
0 14

‘suone;al [euosiadiaul| sejjpuuosiadiaiul suoneey ‘so|[puUosIadiajul suoley
0 001 oALENIU]| 0 ETVTEI]
0 00l awbpne|y Jquswibpnp juswebnp ‘Juswabnp
|leLaieN BIIXg

0 Ll e Jawabny -
ALITIEVYLINS - +S3LITVYND TYNOSH3d - ST TTIINNOSHId ~xxxSITIINNOSHIAd

$8J02G UlBS-aWI]
9 xipuaddy




€20

G'8¢ 9¢ W01
0 001l aoueyai-jlas|o alwouoIny
0 001 diysispea]o diysiepes
% 00l v sg)uoud
'sajjioud Jas 0} Ajlqy 'saijuoud jes 0} Ajigy sap JIgelR.p ayoede)| sgjoud sap JiqelR.p gyoede)
| // 'S92IN0Sal [eIoUeLl|G'g 'S92IN0S8l EETENEIEN] EETERE A
pue uewny buibeuew jeusiew pue uewny| 78 SaUIBWIAY S80JN0SSol 3p 18 SaulewNy S90IN0SsSal
ur 9ousadxs Jueoniubig Buibeuew ui ssusiiadx | uonsab ] suep eousadxg| ap uonsab e| suep sousugdxy
G'e 0ol SNOILYDIHIMVYND|S'e SNOILVYDI4ITYND
40 INIFW3LVIS JO INJWNILVLIS| SILITVND 30 IONONI SALITYND 30 IONONT
[elsIBIN BAIXT
g'e 00l MIOM JO SUOIIPUOD MJOM JO SUORIPUC) 1ojdwa p UoIpUOD jo/dwa,p uoipuo)
0 jusljo
. 9| Ins agxe uonsab ap spnny
e : BlINS |euoslad sajjsuuosiad sayend : sa|jpuuosiad sayenDd
0 : ‘adinbsg p
: SUOUN2I Sap Jowiue p gyoede)
0 00l s|s/samav|o - sgjloeded
0 00l -:abpamowy[g . S9OUBSSIBUUOD
0 00L gag/ddd| | 9A0GE 89S, CEEIEER] dgdd/d4g4d
L Ll GC 4qa/qqaq
aaesadw enbulig -:anieJadwi-uou [enbuijig : jjersduwi Uod anbuljig : IpeIsduwi uou anbuljig
G'g [43) 0
‘uosod 51500 55 1n6d S|BIUSSSS "8)s0d 22 inod ajjlenuassa
SIY} IO} [eUSSSS St Youal4 159 SIe|bug,| op Jo slesuel) 1s@ sie|bue,| op jo siedueyy
pue ysi|bug jo abpamouy| np aApelgdw souessieuuo) np anneladuwll 8oUBSSIBULOYD
S 00l ‘sjuswialinbas abenbue|z . sjuswialinbal abenbue sanbfsinbui| seouabixg : sanbiisinbulj saousbixg
0 00L :aoualadx3|o . e : dousadxg
L L b
N\ Aepuodag ‘Jusjeainba no A AJlepuooss “JusjeAinba no $890ns ‘JusjeAinba no s990ns
JO uona|dwoo jnyssaoong 10 UONS|dWOod [NJSS30NG [ 99AE SUIIB] A\ 2JIEpuodas D9AB DUIIS) A BJIEPUOIRS
0 001 :uoneonp3lo . Sopny3
0 S N J3111n02 Np 18
SJ2ISSOpP Sap uonsab ‘Jue(lsaing
yojew (W) (suel LINnK)
(1) a1090g]| 9, sopeisy soped] wou ojuj sued] 1IN Woly oju] $8920.d elodioosuel]

l i : . g

$8100G UIBD-aWt]
D Xipuaddy



¥Z-0

SOpel] Wou) oJu|

$3100G Ulegy-aWl |
2 xipuaddy

9l S6 ol
uofjesiuetio onesiuebio
‘uoeziueblio a.jou 8p uias ne s}sod aidoud uos 2J]0U 8p UIss ne ajsod TUonesiueblo
T JUOSULS NO JIOABS ¢ JUSWUISUUOIIAUD A
ay} ojui sy uonisod Uos 1o xnalue sos ‘saiiond sos 24do1d Uos JUoSuULS o S1}0u ap uids ne a)s0d
UMO INOA a1aym mouy ‘SUONBIUSLO S8S ‘UOISIA Bs ‘uoissiw | JOABS | JUBWSUUOIIAUD UOS 91d0id UOS JUDSULS 1O JIOAES
wrnss 10 JUBWIUOIIAUS pPUB eS ‘2JISIUI} np "UONEZIUEBI0| 18 XNalUid S$8S 'Sojliold $8S| | JUSWSUUCIIAUS UOS }8 Xnalus
sonss! ‘sanuoud ‘suonoalip U3 Ojul ST} uolIsod JSy/sIy 'SUOI]BJUSIIO S8S UOISIA] S35 'S9}I01d Sas SUonejuslio
faiod ‘uoisia ‘uoissiw BISUM SMOUN v s JO WSLNOINISY e BS “l0ISIUIN S35 "UOISIA S "UOISSIW S
pue sa3ijoeld sanuoud suond3iip :
‘alnyonJls jeuoneziuebiio Koo UGS " UORSST SINIONTS np s|jduuonesiueblo| ‘aigisiul np sjjeuuonesiueblo
9y} puEelsIapun JEUCNIEZIUEDIO Bl SPUBISIZpUN ainionJys g aipuaidwiod ainjonys g aipualdwion
¥ 66 JUSWUOIIAUS [BUIBIX3[G LJUBWUOIIAUD EMERG)
s}l pue uoyeziuebio [euidixa s} pue uoneziuebio JUSWIBUUOIIAUS UOS }2 »OUIBIXS JUBWIDUUOIIAUS UOS
ay Buipuelsiapun ay} Buipueisiepun| uonesiuebio, alpuaidwo) 1o uonesiueblio | aipusidwon
0 0 JauuolouUoy) ap [2UUOIIoUO)
9[04 Ne sagl| sadudadwio)| sp 9|04 ne s3Il seousiadwo)
0 0 aousleduwog aouslodwod
e} Inod abessed op 9j0u ef unod abessed ap ajou
0 0 $90URJedWI0D
1 ¥901q 8 Jnod “Bp 20|q 9} Jnod : s9ouUs}edwod ap 20|q
apelb buissed |[ejsno UB] Sjeqo|b abessed ap ajou| af unod ajeqolb obessed ap sjou
0 0 EEDITS)
1B[9p unp 1naigjulj e siepuewl
op uones||eal e} JUESIA S3}IANOR P
3|quiasus un p uoleuIpJIO0D
e| Jainsse 1o Jiuyop ‘Jesyendasuo)
0 0 - (%09 'd'u)
0 G'y SEIOCEEREIEDR) s}afoid sap Jaloo)
0 0 (€101 NP %S€ - %0/ » B a u)|
G'y L. ‘3709 01931 VvH1S|S's anbibgjels
0Ol a3Lviay ajol oibojens 3]QJ NP 2010I9X3,| SNDIBSJENS 9|01 Np
SIIDNILIJNOD 0} pajejal sanuajadwio) B 5991} saousjadwon)| SoI01eX3 | B S99l| seouaiedwon
G'c 001 SNOILYDIAINYND|S'E SNOLLYDI4INYND
40 INJWN3LVYLS 40 INFNILVIS] SILIVYND 3A IONONI S3LITvND 3d FJONONH
yojew () (sues Lni)
(1) a109g] 9, sopea] 21098 sueld] BINN WOy oju| $59901d eiodioosues ] yun nduy|




§¢-0

8¢

Gye

V101

Jjuswabueys ap jusbe p
3jQJ NE S99 seoualedwWor)

Juswabueyo ap uabe p
30J ne s99l| seousladwon

sauuosIad s3] D8AR
suolne|al sa| suep saousjeduion

: S30ULJedWOD ¢ Sap
Sjquiasus,| Jnod 94,09 ‘d'u . )

S|op $9j 19 SAOUEBPLS)
so| ‘unanbia ua sanbyijod
S8 19 Jeysiba| aiped 9|

SIJOp $9)] 18 S90UBpPUS)
$9| ‘TNONBIA Us sanbiijod so)

‘SauUIlBWINY S30IN0SSal Sop
“tonsab g| e ueuoddel as

SjuUB WIS Sap JquIssua |
ap 9ouessIeuLO)

19 JE(SIbY| 91PED 9| ‘saulewny
$921N0sS$al $ap uonsab

| e Juepoddel os sjuswg|d sap
9qWIasua,| ap 8dUBSSIBUUOD

«HYO B 8p
BUIBLLOP 8| SUBP SoUBSSIEUUOD

$91008 UleD-awit |
2 xipuaddy




Appendix D — Time-Loss Penalties

D-1



Appendix D
Time-Loss Penalties

SQ01 . -

Trados Unit] Score | % MultiTrans Unit| Score Category # matches
1 -0,5 | 100 1 2,5 c 74
2 05| 0 2 0,5 d
3 -0,5 | 100 3 -0,5 d
4 05 | 0 4 1,5 a
5 05 | 0 5 2,5 c 30
6 15 | 89 6 0,5 d
7 05| 0 7 2 e
8 15 | 99 8 25 c 6
9 -0,5 | 100 9 -0,5 d
10 05 [ 0 10 -0,5 d
11 05 ] 0 11 -0,5 d
12 15 | 84 12 -0,5 d
13 -0,5 [ 100 13 -0,5 d
14 1 100 14 -0,5 d
15 05| 0 15 0,5 d
16 05 1] 0 16 -0,5 d
17 05 | 0 17 -0,5 d
18 05| 0 18 -0,5 d
19 05| 0 19 -0,5 d
20 05 | 0 20 -0,5 d
21 05| 0 21 -0,5 d
22 05 ] 0 22 -0,5 d
23 05 | 0 23 -0,5 d
24 05 [ 0 24 -0,5 d
25 05 | 0 —

26 05| 0 Total | 20,5
27 05| 0
28 05 | 0
29 051 0
30 05| 0
31 05 1] 0
32 05| 0
33 05| O
dos Unit] Score | % [ MuliTrans Unit # matches
1 -0,5 | 100 1 2,5 c 74
2 0 0 2 -0,5 d
3 -0,5 [ 100 3 -0,5 d
4 0 0 4 0,5 d
5 20,5 | 100 5 0.5 d
6 25 | 5f 6 25 c 16
7 25 | 5f 7 1,5 a
8 -0,5 | 100 8 -0,5 d
9 0 0 9 -0,5 d
10 0 0 10 -0,5 d
11 175 | 2f 11 2,25 f 2
12 0 0 12 2,25 f 2




Appendix D
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13 -0,5 100 13 -0,5 d
14 0 0 14 -0,5 d
15 0 0 15 -0,5 d
16 0 0 16 -0,5 d
17 0 0 17 -0,5 d
18 -0,5 | 100 18 -0,5 d
19 0 0 19 -0,5 d
20 0 0 20 -2,5 c 17
21 -1,5 86 21 -0,5 d
22 -1,75 2f 22 -0,5 d
23 -0,5 100 23 -0,5 d
24 0 100 24 -0,5 d
25 0 100 25 -0,5 d
26 2 100 26 -0,5 d
27 -1,75 2f 27 -2,5 c 11
28 -0,5 100 28 -2,5 C 66
29 -1,5 a
30 -0,5 d
31 -2,5 c 6
Jotal ]} =33
. —
sQ03 . ~
Trados Unit] Score | - % MultiTrans Unit | Score catego number of matches
1 -05 | 100 1 -2,5 c 74
2 0 100 2 -2,5 c 31
3 1,5 100 3 -1,5 a 1
4 -0,5 0 4 -2,5 c 12
5 -1,5 81 5 -2,5 c 30
6 -05 {100 6 2,5 c 16
7 -1,75 | 2f 7 2.5 c 6
8 -0,5 | 100 8 -0,5 d
9 0 100 9 -0,5 d
10 0 100 10 -0,5 d
11 2 100 11 -0,5 d
12 -0,5 0 12 -0,5 d
13 -0,5 0 13 -0,5 d
14 -1,75 2f 14 -2,5 c 17
15 -0,5 | 100 15 -0,5 d
16 -1.5 77 16 -2 e
17 -0,5 0 17 -0,5 d
18 -0,5 0 18 -0,5 d
19 -0,5 | 100 19 -2 e
20 -0,5 0 20 -2,25 f 2
21 -0,5 0 21 -2,25 b 4
22 -0,5 0 22 -1,5 a
23 -1,5 72 23 -2,5 C 66
24 0 100 24 -1,5 a
25 -2,5 5f 25 -1,75 b 2
26 -0,5 | 100
27 0 100 Total -39.25
28 0] 100
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29 0 100
30 0 100
31 3 100
Score T # matches

1 0 1 -0,5 d

2 -0,5 | 100 2 -2,5 c 14
3 0 100 3 -1,5 a

4 0 100 4 -1,5 a

5 0 100 5 -0,5 d

6 2,5 100 6 -0,5 d

7 -1,5 77 7 -2,5 c 5
8 -2,5 5f 8 -0,5 d

9 -2 3f 9 -2,25 f 2
10 -0,5 | 100 10 -2,75 f 4
11 -1,75 | 2f 11 -1,75 b 2
12 -0,5 | 100 12 -2,5 c 25
13 -2,5 5f 13 -1,75 b 2
14 -0,5 | 100 14 -2,5 C 16
15 2,25 | 4f 15 -2,5 c 5
16 -0,5 | 100 16 -2,5 c 66
17 1| 100 17 3 g 23
18 -2,5 5f 18 -2,5 c 5
19 225 | 4f 19 -2 e

20 -0,5 | 100 20 -2,5 o 22
21 -2,5 5f 21 -2 b 3
22 -05 | 100 22 -2, c 27
23 -2,5 5f 23 -2,25 b 4
24 -05 | 100 24 -2,5 o 20
25 25 5f 25 -2,5 c 5
26 -05 | 100 26 -2,5 c 22
27 -2.5 5f 27 -3 g 5
28 2| af - —

- Total =55,75
| I

os Ol Score # matches
1 -05 | 100 1 -2.5 C 74
2 -0,6 0 2 -0,6 d

3 -05 | 100 3 -0,5 d

4 15 | 81 4 0,5 d

5 -0,5 0 5 -0,5 d

6 -0,5 0 6 -0,5 d

7 -0.5 0 7 -2.5 C 30
8 -05 | 100 8 -3 g 16
9 -0.5 0 9 -2.5 c 11
10 -0,5 0 10 -0,5 d

11 -05 | 100 11 -0,5 d
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12 0_[100 12 -0,5 d
13 15 [100 13 -1,5 a
14 1,5 | 82 14 0,5 d
15 05| 0 15 -0,5 d
16 -0,5_| 100 16 0,5 d
17 05 [ 0 17 0,5 d
18 05 | 0 18 2 e
19 05 | 0 19 1,5 a
20 1,5 | 80 20 1,5 a
21 0,5 | 100 21 0,5 d
22 -1,5 | 96 22 -0,5 d
23 05 | O 23 2 e
24 1,5 | 71 24 -1,75 b 2
25 -0,5 | 100 25 -3 g 23
26 0100 26 25 c 22
27 0 _[100 27 2,5 c 27
28 2__| 100 28 25 c 23
29 05 | 0 29 2,5 c 25
30 -0,5 | 100 30 2,5 c 16
31 0__[100 31 25 c 40
32 15 | 100 32 2,5 c 52
33 2,25 | 3f
34 -0,5 | 100 -48,25
_Total |-1525
SQ06 = T T
Trados Unit| Score | % MultiTrans Unit | Score Category , # matches
1 -0,5 | 100 1 2,5 c 74
2 05 | 0 2 2,25 f 2
3 -0,5_[ 100 3 -3 g 5
4 25 | 5f 4 0,5 d
5 -0,5 | 100 5 0,5 d
6 1] 100 6 -2 e 1
7 05 | 0 7 -2 e 1
8 -0,5_[ 100 8 0,5 d
9 05| 0 9 0,5 d
10 05 | O 10 0,5 d
11 05 | O 11 -0,5 d
12 05 | O 12 0,5 d
13 -1,75 | 2f 13 -0,5 d
14 05 | 0
15 -05 | O Total 15,75
16 05 | 0
17 -1,5 4f
18 05 | O
19 05 | 0
20 -0,5_| 100
21 1,75 | of
22 1,75 | _of
23 -1,75 | 2f
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Total | -18
' Trados Unit} Score | % | | MultiTrans Unit | Score Category l # matches

1 -0,5 | 100 1 -1,5 a

2 05 | 0 2 -3 9 1
3 -0,5 | 100 3 -2 e

4 05 | 0 4 3 g 23
5 205 | 0 5 -3 g 15
6 -0,5 | 100 6 -2,5 c 5
7 -0,5 0 7 -0,5 d

8 -1,5 84 8 -2,5 c 9
9 -0,5 0 9 -0,5 d

10 -0,5 | 100 10 -0,5 d

11 -0,5 0 11 -0,5 d

12 -0,5 0 12 -2,25 f 2
13 -0,5 0 13 -2,5 c 6
14 -0,5 0 14 -0,5 d

15 -0,5 | 100 15 -2,5 C 23
16 1 100 16 -2,5 c 22
17 -0,5 0 17 -2,5 o 27
18 -0,5 | 100 18 -2,5 o 20
19 0 100 19 -2,5 c 25
20 0 100 20 -2,5 C 22
21 0 100 21 -1,75 b 2
22 0 100 22 -1,5 a

23 3 100 23 -2,5 c 19
24 -0.5 0 24 -2,5 C 52
25 25 | 6f -

26 -0,5 | 100 Total -48

27 -1,75 | 2f

28 -1.5 78

29 -1.5 97

30 -05 | 100

31 -0,5 0

32 -0,5 0

MultiTrans Unit Category L # malches

1 -0,5 1 100 1 -2,5 c 74
2 -0,5 0 2 -2,25 b 4
3 -05 | 100 3 -0,5 d

4 -0,5 0 4 -1,5 a

5 -0,5 0 5 -2 e

6 -0,5 0 6 -0,5 d

7 -05 | 100 7 -1,75 b 2
8 -1,5 2f 8 -0,5 d

9 -1,5 7f 9 -0,5 d

10 -05 1100 10 -0,5 o

11 -0,5 0 11 -0,5 d
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12 -0,5 0 12 -0,5 d
13 -0,5 0 13 -0,5 d
14 -1,5 2f 14 -0,5 d
15 -1,5 3f 15 -0,5 d
16 -0,5 0 16 -2,25 b 4
17 -0,5 0 17 -1,5 a
18 -0,5 0 18 -0,5 d
19 -0,5 | 100 19 -0,5 d
20 1 100 20 -0,5 d
21 -0,5 0 21 -0,5 d
22 -0,5 | 100 22 -0,5 d
23 -0,5 0 23 -0,5 d
24 -0,5 0 24 -2,5 c 25
25 -0,5 0 25 -0,5 d
26 -0,5 0 26 -0,5 d
27 -0,5 0 27 -2,5 c 7
28 -0,5 | 100 28 -0,5 d
29 -2,25 | 4f 29 -0,5 d
30 -0,5 0 30 -3 g 6
31 -0,5 | 100 31 -2 e
32 -1,75 | 2f 32 -2 e
33 -0,5 | 100 33 -2,5 c 17
34 1 100 34 -0,5 d
35 -0,5 0 35 -0,5 d
36 -0,5 0 36 -2 b 3
37 -2,5 c 44
Total -22 38 -2,5 c 53
39 -0,5 d
40 -0,5 d
Score Category # matches
1 1 -2,5 c 74
2 2 -2 e
3 3 -0,5 d
4 4 -0,5 d
5 5 -3 g 6
6 8 -2 e
7 7 -2,5 c 30
8 -0,5 | 100 8 -0,5 d
9 -2,25 | 4f 9 -0,5 | a+1 (consec. Bonus)
10 -15 | 77 10 -0,5 d
11 -0,5 100 11 -0,5 d
12 1 100 12 -0,5 d
13 -0,5 0 13 -0,5 d
14 -0,5 0 14 -0,5 d
15 -0,5 0 15 -0,5 d
16 -0,5 0 16 -0,5 d
17 -0,5 0 17 -0,5 d
18 -0,5 0 18 -0,5 d
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19 0,5 | 100 19 0,5 d
20 05| 0 20 0,5 d
21 05 | 0 21 0,5 d
22 05 | 0 22 0,5 d
23 05 | 0 23 0,5 d
24 05 | 0 24 0,5 d
25 05 | 0 25 0,5 d
26 0,5 | 100 26 05 d
27 0 | 100 27 0,5 d
28 15 | 100 28 0,5 d
29 05 | 0 29 0,5 d
30 05 | 0 30 0,5 d
31 05 | 0 31 1,75 b 2
32 05 | 100 32 2.5 c 66
33 1] 100 33 0,5 d
34 2,5 c 8
: # matches
1 2.5 c 74
2 2 15 a
3 05 | 0 3 15 a
4 05 | 0 4 -3 9 6
5 05 | 0 5 -3 g &)
6 05 | 0 6 0,5 d
7 05 | 0 7 0,5 d
8 05 | 0 8 0,5 d
9 05 | 0 9 25 c 5
10 05 | 0 10 275 f 4
11 05 | 0 11 05 d
12 05| 0 12 0,5 d
13 25 | 8f 13 0,5 d
14 2 | af 14 0,5 d
15 05 | 0 15 0,5 d
16 05 | 0
17 05 | 0 Total 20,75
18 05 | 0
19 05 | 0
20 05 | 0
21 05 | 0
22 05 | 0
23 05 | 0
| Total | -16 |




