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Summary. A large number of evaluation metrics efist machine
translation (MT) systems, but depending on theniieel context of use of
such a system, not all metrics are equally relevBased on the ISO/IEC
9126 and 14598 standards for software evaluatiba, Eramework for the
Evaluation of Machine Translation in ISLE (FEMTI)opides guidelines
for the selection of quality characteristics toéeluated depending on the
expected task, users, and input characteristicamfMT system. This
approach to contextual evaluation was implemented aa web-based
application which helps its users design evaluatfans. In addition,
FEMTI offers experts in evaluation the possibitilyenter and share their
knowledge using a dedicated web-based tool, whaole lbeen tested in
several evaluation exercises.

1. Introduction

A variety of approaches have been proposed foetaduation of machine
translation systems, and numerous metrics have pegposed as well.
Researchers typically focus on output quality, WhiE generally the most
important aspect of research-oriented systems. Uufjpality can be
measured using human-based as well as automatiicsnelesigned to
capture the quality of machine translation (MT).spstem can also be
assessed indirectly through its operational usey task-based evaluation
approach. In either approach, MT systems can bepamd against each
other during an evaluation campaign. However, eswtsiof MT tend to
include other factors in an evaluation, not onliated to output quality.
The methodology that takes into account the intdncntext of use of a
system when designing its evaluation has becomekrascontext-based
evaluation This paper describes the application of this aeagh to the
evaluation of MT systems, which has resulted in En@mework for the
Evaluation of Machine Translation in ISLE (Interioatl Standards for
Language Engineering), abbreviated FEMTI. This frauork aims at
standardizing the MT evaluation process and previsigpport tools that
help users define contextual evaluation plans. gba of FEMTI is to
organize the different characteristics of an MTteys into a coherent
taxonomy and to help evaluators select the righssuof characteristics to
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be assessed given the specific purpose of the ai@uand the factors
related to the environment where the system williié&gloyed.

This paper is structured as follows: Section 2 gie@ overview of the
context-based evaluation paradigm; Section 3 inired the quality model
used by FEMTI, a notion inspired from ISO/IEC stard$; Section 4
presents the different components that constituée REMTI framework,

while Section 5 presents the activities that wexeied out to disseminate
the framework and collect feedback from expert:ialfy, Section 6

presents conclusions and possible extensions of[REM

2. Methods for the evaluation of MT systems

To measure the quality of an MT system by evalggaits output, automatic
metrics, task-based ones, and the subjective ratfngertain aspects of
translation quality have all been used. Some piawcérs have also taken
into account the intended context of use of an iSiesn, in what is called
context-based evaluatiorOne of the first initiatives considering other
factors than simply MT output quality was a regmnytthe Japan Electronic
Industries Development Association (JEIDA), whichdvecated a
framework for the evaluation of MT systems fromsats and developer's
point of view (Nomura, 1992). Two sets of critengere proposed:
evaluators (users or developers) are required $w@none questionnaire
about their present work situation and another abeut their specific
needs. After that, radar charts are created with mbsults of both
guestionnaires and finally, the evaluator choobestype of system that
appears to be the most suitable based on the pwrtae two radar charts.

The Evaluation Working Group of the EAGLES EU pobjgExpert
Advisory Group on Language Engineering Standartss) adopted a user-
oriented point of view on the evaluation of humanduage technology
products. The general framework for evaluation pegal by this group was
partly inspired by the ISO/IEC 9126 standard ondbaluation of software
(ISO/IEC, 1991) which was used to relate potentiaiportant attributes of
a product to a class of users. The framework alsered the implied needs
of users in what was called theonsumer report paradigm
(EAGLES Evaluation Working Group, 1996), where gddentify the class
of users that better represents their needs (aragmgdefined set of user
classes) and select the characteristics of theuptdzklieved to be relevant
for that class of users. Subsequent projects ubiedEAGLES framework
have contributed to its validation and to testusefulness for evaluation
design (Canelli, Grasso, & King, 2000; Rocca, Spaatp, Zarri, & Black,
1994; TEMAA, 1996).
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(Hovy, 1999) proposed an intermediate solution ketwthe JEIDA and
EAGLES methodologies, consisting of a hierarchytaotonomy of both
user needs and quality characteristics of systemginally called user
purposeand user processdealing with the reason for translation and the
translation method, respectively. Each level of lierarchy had a set of
associated metrics and was decomposed into finkil.dalthough this
solution was formally very close to that of EAGLE® JEIDA, Hovy's
work was more flexible, as it allowed the evaludmecide the level of
detail and other features to include in the evanat as opposed to the
other solutions that had a fixed predefined sdeaftures for user types and
systems.

The continuation of EAGLES into the (ISLE) EU prajdocused on the
evaluation of MT systems and on how to relate nseds to system quality
characteristics. The ISLE Evaluation Working Grapgplied the ISO/IEC
9126 and 14598 standards to MT software and extenebasting
methodologies, building up the FEMTI framework (KovKing, &
Popescu-Belis, 2002). After the ISLE project, wark FEMTI continued
with the goal of converting these guidelines intm@re interactive tool that
would guide the evaluator through the generatiooustomized evaluation
plans (Estrella, Popescu-Belis, & Underwood, 200%he FEMTI
framework is now a web-based application publiclyaimble at
http://www.issco.unige.ch/femti and will be presshin detail in Section 4.

3. ISO/IEC standards applied to context-based evaluatin

The FEMTI framework took as a starting point theOIEEC 9126
(ISO/IEC, 2001) and ISO/IEC 14598 (ISO/IEC, 199@nsdards, which are
domain independent guidelines for the evaluatiosadfware products and
are, therefore, intended to be applicable to aliiof software.

Quality

characteristic Quality sub-characteristics

Suitability, Accuracy, Interoperability, Security,
Functionality compliance
Maturity, Fault tolerance, Recoverability,

Functionality

Reliability Reliability compliance
Usability Undergtandability, Le'a_lrnability,' Operability,
Attractiveness, Usability compliance
- Time behavior, Resource utilization,
Efficiency

Efficiency compliance

Analysability, Changeability, Stability, Testabjijt
Maintainability compliance

Adaptability, Installability, Co-existence,
Replaceability, Portability compliance

Maintainability

Portability

Figure 1. Generic quality model proposed by ISO/EHQS6.
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The 14598 series provides guidelines and examplesupport different

stakeholders during the evaluation process, white 9126 series defines
the components of a generic quality model. Theses complement each
other, since the specification of a quality modepart of the evaluation
process and this process could be different, depgrah the stakeholders
involved (evaluators, developers, acquirers, etc).

In the ISO/IEC 9126 view, quality is defined as €ethotality of
characteristics of an entity that bear on its gbitd satisfy stated and
implied needs” (ISO/IEC, 2003a). The ISO/IEC qualihodel aims at
representing the different aspects of a produdt thgether will make its
overall quality, resulting from the six top-levelality characteristics:
functionality, reliability, usability, efficiency maintainability, portability.
These quality characteristics are decomposed asgrsimoFigure 1, and the
attributes of the quality model (i.e. the terminaldes in such a hierarchy)
are measurable features of the software produchllinases, metrics are
required to measure these attributes and, theredioset of metrics should
be associated to each attribute of a quality moitet. ISO/IEC 9126 series
offers specific parts devoted to external metritSO{IEC, 2003a) and
internal metrics (ISO/IEC, 2003b).

2.1 Functionality
2.1.1 Accuracy
2.1.1.1 Terminology
2.1.1.2 Fidelity — precision
2.1.1.3 Consistency
2.1.2 Suitability
2.1.2.1 Target-language suitability
2.1.2.1.1 Readability
= Metric 1: Cloze Tests
= Metric 2: Subjective rating of
intelligibility
= Metric 3: Reading time
2.1.2.1.2 Comprehensibility
2.1.2.1.3 Coherence
2.1.2.1.4 Cohesion
2.1.2.2 Cross-language - Contrastive suitabili
2.1.2.3 Translation process models
2.1.2.4 Linguistic resources and utilities
2.1.3 Well-formedness
2.1.3.1 Morphology
2.1.3.2 Punctuation errors
2.1.3.3 Lexis - Lexical choice
2.1.3.4 Grammar — Syntax
= Metric 1: Percentage of phenomena
correctly treated
= Metric 2: List of error tvnes

Figure 2. Partial decomposition of tRanctionalityquality characteristic in
the FEMTI quality model for MT software. Metricseaexemplified for two
quality attributesReadabilityandGrammar/syntax

—

Yy
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If the generic model proposed in ISO/IEC 9126 ibecapplied to software
in a particular domain, it needs to be specialitedugh the definition of
attributes and metrics which fit that particularnmdon. In FEMTI, the
ISO/IEC generic quality model was tailored to th& Hbmain, maintaining
its top-level structure and extending it with ardiidnal top-level quality
characteristic, namelfost and with sub-characteristics specific to MT
systems. An example of this instantiation of thedeidor the MT domain
is shown in Figure 2, which illustrates the resigtidecomposition of
Functionality From the figure, it appears that some charatitesisvere
added at the same level as the ISO/IEC ones\(¢éefj-formednegs while
others were further decomposed (eSuitability - Target-language
suitability > Readability. This figure also shows the place of metrics in
the quality model, for example und@rl.2.1.1 Readabilityand 2.1.3.4
Grammar — syntaxNumbering of the taxons was added to facilitaitss-
referencing in all subsequent work using FEMTI. iBes offering a
broader view of a system'’s overall quality, thi©Hhspired quality model
for MT systems allows evaluators to integrate maitmgr aspects of quality
beyond the generic characterisbiotput quality usually assessed with the
popularadequacyandfluencymetrics.

4. Making the FEMTI guidelines operational

The first version of the FEMTI framework was deysd until 2003 with
support from the ISLE EU project. This version feed on the integration
of the existing quality and context characteristiwsMT into classifications
that organize them hierarchically. The main limdat of the initial
interface that was designed to access FEMTI's aintgas that it
demanded a significant effort from the users whate to build an entire
evaluation plan using it: they had to manually ¢artd the plan by keeping
track of their selection (context and quality cludeastics plus metrics)
while navigating back-and-forth the hierarchiesotkrer limitation was that
its web pages had to be re-generated each timarggehwas made to the
contents of FEMTI, due to its implementation asea f separate, static
web pages. Therefore, the goal of the new versibiFEMTI was to
increase its usability by creating a set of comgletary tools that help
users browse the framework when creating qualitgetsand to reduce the
maintenance needed by using a dynamic documenterseior the
implementation.

This section outlines the support tools developedat of FEMTI; Section
4.1 describes the tool for evaluators, then Secddh describes the
mechanism in FEMTI that implements the context-daspproach to
evaluation and Section 4.3 describes the mechathistrallows knowledge
from the MT community, to be entered into FEMTI.
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4.1. Generating customized evaluation plans

The target audience of FEMTI is the evaluators {esets, developers,
acquirers, etc.) who want to specify an evaluagitam for one or more MT
systems intended to be used in a particular enviesn. This can be
achieved using thevaluators’ interfaceof FEMTI, which contains the
following parts:

. A classification of possible contexts of usaft I): a hierarchy of
features describing the intended environment of fesethe MT
system.

. A classification of quality characteristic®4drt 11): a hierarchy of

desirable system characteristics, whose top levdes match the
generic quality model proposed by the ISO/IEC 91Z3andard, and
a set of metrics associated to most quality charstics.

. A context-to-quality relationan automatic mechanism that retrieves
the relevant quality characteristics accordinghi $pecified context
of use.

Figure 3 shows the workflow that evaluators mudio¥o in order to
generate a quality model using FEMTI. Evaluatoestsby defining the
intended environment of use of the MT system bgaelg characteristics
related to théranslation tasko be performed by the system, thehorand
text characteristics and thgpe of userof the system (as well as a
preliminary reflection on thpurposeof the evaluation). When this is done,
evaluators work with Part Il, where they select thmlity characteristics
and metrics of interest, starting with a blueprihat is automatically
suggested by FEMTI based on the selected environoheise.

1) Describe the context of use of the
MT system by browsing Part |

l

\ 2) Click on ‘SUBMIT’

3) Relevant qualities are suggested
by FEMTI in Part 11

]

4) Select qualities and metrics from
Part Il

l

5) Select a format for the evaluation
plan (PDF, HTML or RTF)

Figure 3. Workflow for the evaluators’ interfaceREMTI.
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Quality characteristics can be aspects directigteel to translation quality
(such as adequacy, readability, style, etc) otedl#o the desired features
of the MT system (such as file formats handledtgimlity to different
operating systems, user-friendliness of the inteda etc). Consequently,
the metrics usedo measure the selected quality characteristichidec
human-based or automatic metrics for translatioality) such as, for
adequacy, the rating of sentences on a 5-poiné dsahumans (White &
O'Connell, 1994), or the BLEU metric for fluencyaf¥neni, Roukos,
Ward, & Zhu, 2001). Checklists could be used to snea other features,
for instance to make a list of the operating systdanguages and formats
supported.

The result of using FEMTI is a document contairtimg context and quality
characteristics chosen by the user plus the metiibe set of items
contained in this report is thus calleccastomized quality modelUsers

indicate to the FEMTI interface the actual formatwhich the document
can be saved, currently HTML, RTF or PDF.

The execution of the evaluation requires furthepstthat are outside the
scope of FEMTI and focus on the practical detaflthe evaluation, for
example to prepare the necessary test materistiate acceptance levels for
each metric, to interpret the results the resulipdlying the metrics and so
on. Therefore, the report generated with FEMTI egrs a basis during the
preparation and execution of an evaluation, fongda, to choose a the test
set representative of the text domain and genrecif@gmk with
characteristics from Part | or to gather relevaotkits to apply the metrics
selected in Part Il.

4.1.1 Using the evaluators’ interface

The following screen captures illustrate the usthefevaluators’ interface.
Figure 4 shows the initial state of the tool, wheeat | is displayed on the
left frame of the screen and Part Il is displayedtloe right frame. The
labels for each characteristic in Part | and Il layperlinked to the relevant
content, which is displayed in a separate windowmtlicked on.

In the first example displayed here, suppose thawvaluator has to buy an
MT system in order to monitor a large volume oftsgxroduced outside the
evaluator’s organization. Initially, the evaluattefines a context of use by
selecting a type of evaluation, in this ca3perational evaluation(node
1.1.4) is suitable as he wants to address the iquest whether the MT
system he will buy will actually serve its purpose; further specifies the
context selecting the type of task the system igpssed to perform
(Assimilation(node 1.2.1)) and the type of users of the systeiachine
translation use(node 1.4.1)). These steps of the workflow aresiitiated in
Figure 5.
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FEMTI - a Framework for
& the Evaluation of Machine Translation in ISLE LI
SNF ISSCO  Infroduction - RUN FEMTI - Printable version - References - Confributors - Comments - EXPERT INPUT ~ USCHISI ISLE
~

& 1 Evaluation requirements [ . System characteristics []
5 1.1 Purpose of evaluation 12.1 Functionality [J
1.1.1 Internal evaluation O 2.1.1 Accuracy [
1.1.2 Diagnostic evaluation O 2.1.1.1 Terminology [J
1.1.3 Declarative evaluation O 2.1.1.2 Fidelity - precision []
1.1.4 aperational evaluation O 2.1.1.3 consistency [J
3 5 2.1.2 Suitability []

1.1.5 Usability evaluation ©
1.1.6 Feasibility evaluation © ' 2.1,2.1 Target-language suitability [

1.1.7 Requirements elicitation O 2.1.2.1.1 Readability []
= 22¢ Characteristics of the translation task [ 2.1.2.1.2 Comprehensibility [J
1 #\.2.1 Assimilation O] 2.1.2.1.3 Coherence [J
I #1.2.2 pissemination [ 2.1.2.1.4 Cohesion [
\ #=4.2.3 communication [J = 2,1.2.2 Cross-language - Contrastive
E 178 Input characteristics (author and text) [ suitability
1.3.1 Document type [ 2.1.2.2.1 Style [J
1.3.1.1 Genre [J 2.1.2.2.2 Coverage of corpus-specific
1.3.1,2 Domain or field of application [ phenomena [J
%1,3.2 Author characteristics [ 2 2,1.2.3 Translation process models []
+1.3.3 Characteristics related to sources of +2.1.2.3.1 Methodology
error [] & 2.1.2.3.2 MT Models []
g f.:l\User characteristics [ 2.1.2.3.2.1 Direct MT [
\ ® §:4.1 Machine translation user [ 2.1.2.3.2.2 Transfer-based MT [J
}-}.4.2 Translation consumer [ 2.1.2.3.2.3 Interlingua-based MT ]
Vehas Organisational user [ = 2.1.2.4 Linguistic resources and utilities []
1.4.3.1 Quantity of translation [l v 2.1.2.4.1 Languages [

Figure 4. Home page for the evaluators’ interfackassifications can be
expanded or collapsed using the +/— buttons ex&egbhvith dashed circles.

FEMTI - a Framework for

the Evaluation of Machine Translation in ISLE B I50C
SHF ISSC0  ntroduction - RUN FEMT| - Printable version - References - Contributors - Comments - EXFERT INPUT - USCASI  ISLE
= 1 Evaluation requirements [] = 2, gystem characteristics [
= 1.1 Purpose of evaluation = 2,1 Functionality [
1.1.1 Internal evaluation O E2.1.1 Accuracy [
1.1.2 Diagnostic evaluation O 2.1.1.1 Terminology []
- 4.1L.3-Declarative evaluation—" — 2.1.1.2 Fidelity - precision [l
o _1.1.4 operational evaluation © _1 2.1.1.3 Consistency []

#2.,1.2 Suitability [J
12.1.3 well-formedness [J

evaluation O
1.1.6 Feasibility evaluation ©

1.1.7 Requirements elicitation O 2.1.3.1 Morphology [
2 }-2 Gharacteristics of thetranslation task | 2.1.3.2 Punctuation errors []
1,2,1 Assimilation I 2.1.3.2 Lexis - Lexical choice [

1.2.1.1 Document routing or sorting 1 2.1.3.4 Grammar - Syntax [
=172 % 2-Information-extractorn or — — 2.1.4 Interoperability [
summarization [ 2.1.5 Functionality compliance []
1.2.1.3 Search [ 2.1.6 Security [J
#1.2.2 Dissemination [] 2.2 Reliability [

®1.2.3 Communication [] 2.2.1 Maturity []
¥ 1.3 Input characteristics (author and text) [ 2.2.2 Fault tolerance []
B 1,4 User characteristics [ _ _ _ _ _ 2.2.3 Crashing frequency [
1'51.4.1 Machine translation usej 1 2.2.4 Recoverability [J
= T.472 Translation Consumer T1™ 2.2.5 Reliability compliance [
®1.4.3 Organisational user [] = 2.3 Usability [J
2.3.1 Understandability []
(Subme ] 2.3.2 Learnability [

= 2.3.3 Operability [

Figure 5. Part I: sample definition of the contextuse for an MT system
intended to monitor a large volume of texts.

The linking mechanism that implements the contexguality relation is
activated when the evaluator confirms his selediiom Part | by pressing
the ‘Submit’ button at the bottom of the left fram€he result of its
operation (fully transparent to the evaluator) fe@wn in Figure 6: the
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quality characteristics relevant to the contextirdef previously are
highlighted in Part Il, so that the evaluator stdegne or more quality
characteristics and metrics.

FEMTI - a Framework for

the Evaluation of Machine Translation in ISLE L gl

SNF ISSC0  Introduction - RUN FEMTI - Printable version - - Confributors - Comments - EXPERT INPUT - USCIIS! ISLE

& 2, gystem characteristics []

= 2.1 Functionality []
R S Y e
2.1.1.1 Terminology

=1 Evaluation requirements [
1.1 Purpose of evaluation
1.1.1 Internal evaluation O

1.1.2 Diagnostic evaluation © 1
1.1.3 Declarative evaluation O 1
1.1.4 Operational evaluation © 1 Percentage of domain terms correctly translated.
1.1.5 Usability evaluation 1
1.1.6 Feasibility evaluation © —— —
1.1.7 Requirements elicitation & h_Zd.hz_Fl'd_ai_E b csion O~ T T 7T -
1.2 characteristics of the translation task [] 1 7271.T.5 Consistency
=1.2.1 Assimilation 1
1.2.1.1 Document routing or sortin 1
1.2.1.2 Information extrgction or % 1 AR St
summarization [J 1 Method: Count the number of alternative translations for
1.2.1.2 8earch [J o loaiven ingut unit.

#1,2.2 Dissemination []

®1.2.3 Communication [
1.3 Input characteristics (author and text) [J
1.4 User characteristics []

#1.4.1 Machine translation user [4]]

% 1.4.2 Translation consumer

#1.4.3 Organisational user []

+2.1.2 Suitability [J
®2.1.3 Well-formedness []
2.1.4 Interoperability []
2.1.5 Functionality compliance [J
2.1.6 Security [J

#2,2 Reliability 1

+2.3 Usability []

[(Swbmt)  [(Tea #2.4 Efficiency 1

# 2.5 Maintainability [J

#2.6 Portability [

#2.7 Cost [

[ Display POF | [ Display HTM | [ Display RTF |

Figure 6. Part II: sample selection of quality cweristics and metrics for an
MT system intended to monitor a large volume ofgex

Evaluation type

- Operational evaluation:

Operational evaluations generally address the guestion of whether an MT systern will
actually serve its purpose in the context of its operational use. The primary factors include
the cost-benefit of bringing the system into the overall process (costs)

Context Characteristics

- Machine translation user:

This refers to the person who interacts with the machine translation system and with the
output produced by it

- Operational evaluation:

Operational evaluations generally address the question of whether an MT systern will
actually serve its purpose in the context of its operational use. The primary factors include
the cost-benefit of bringing the system into the overall process (costs).

- Assimilation:

The ultimate purpose of the assimilation task (of which translation forms a part) is to
monitor a (relatively) large volume of texts produced by people outside the organization, in
{usually) several languages

- Characteristics of the translation task:

Characteristics of the translation task refers to the information flow intended for the output,
from the paint of view of the agent (human or otherwise) who receives the translation

Additional Quality Characteristics {not suggested by FEMTI)

- Consistency:
Capability of the system to produce from a given input, and at a given point in time, the
Same output
Metrics:
Alfernative fransiations
Methad: Count the number of alternative translations for a given input unit
- Terminology:
Correct translation of technical (domain-specific) terms

Figure 7. Excerpt of evaluation plan generated WHEMTI.
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Corresponding to step 4 of the workflow, Figureh®ws the state of the
interface when the evaluator selects one qualiraztteristic proposed by
the linking mechanism (node 2.1.1Terminology and one additional

characteristic (node 2.1.1QGonsistency along with the metric available
under each characteristic. Regardless of the atitomesult of relating a

particular context to a set of quality charactersstevaluators are free to
add or remove any other quality (sub-)charactegsind metrics.

When the selection of the quality characteristiod anetrics is complete,
the evaluator saves the plan by clicking on ‘Digplas illustrated in

Figure 7. This document displays the selected sbmigaracteristics first,

followed by the quality characteristics separatedwo sections: a section
for the characteristicssuggested by FEMT(i.e. resulting from the

operations performed by the linking mechanism), cwhiare ranked

according to their importance assigned by the tigkmechanism, and a
section for characteristig®t suggested by FEMTordered by their index
number in Part II.

In this example, the evaluator could have selectdgber quality
characteristics related to the portability of thestem (e.g. node 2.6.2
Installability), to the efficiency of the system if there is egiavolume of
texts to translate (e.g. node 2.4.Input to Output Translation Speednd
related to the cost (node 2.7) given that he igpespd to buy an MT
system. However, in a different context, some etéhaspects might be less
important.

Suppose now that the same person must evaluateTasystem that is
already available in his organization, and is udadly to translate manuals
of a product to be sent to potential customerghis case, the context of
use could be minimally described with the followiitgms from Part I:
Usability evaluation(node 1.1.5)External disseminatiorfnode 1.2.2.2),
Advanced proficiency in source languggede 1.3.2.1.3 about the author’s
characteristics) andComputer literate(node 1.4.1.4 about the person
interacting with the MT system). Given that the st task demands high
quality translations, many of the characteristrosif Part 1l that are chosen
by the evaluator will be related to this aspecth® system, for example
Fidelity (node 2.1.1.2),Consistency(node 2.1.1.3),Readability (node
2.1.2.1.1) and Punctuation errors (node 2.1.3.2). Other quality
characteristics could be related to general featwk the system, for
example to the language pairs handleahguagesnode 2.1.2.4.1) and the
Reliability of the system (node 2.2), which should have a hatgrance to
faults so that it is online most of the time.

It can be noted from these examples that the guadddels generated in
each case are quite different even if they aretedely the same evaluator
and for the same organization. To summarize thenples discussed in this
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section, Table 1 compares the contexts of use amality] models
corresponding to the two previous examples. Asettesamples suggest,
the most original aspect of FEMTI's new versiorths linking mechanism
from Part | to Part 1l storing knowledge about MAakiation, which is used
to formalize the context-to-quality relation andigrhis explained in more
detail in the next section.

Context of use Example 1 Example 2

Evaluation type Operational Usability

Translation task Assimilation Dissemination

MT user Computer literate Computer literate

Author’s linguistic Advanced in SL Advanced in SL and

proficiency TL

Quality model Example 1 Example 2

Quality characteristics Consistency Fidelity
Terminology Consistency
Installability Readability
Translation speed | Punctuation errors
Cost Reliability

Languages

Table 1. Sample quality models created with FEMdFItfvo different contexts
of use.

4.2. Relating context to quality characteristics

In order to convert FEMTI into a context-based aatibn tool, it is
necessary to account for the influence of the card€use on the desired
features of the system. Once this relation is ifledt it is possible to link
each context characteristic to a set of qualityattaristics indicating the
importance of the connection as weighted linksFEMTI this relation is
now implemented through a core structure calleGemeric Contextual
Quality Model (GCQM), which embodies the knowledge necessary to
create customized quality models.

In the GCQM an item in Part | is related to a givierm in Part Il only if

the weight connecting them is not null; in thisesahe weight indicates the
strength of this connection. The weights on thé&dlito the same quality
characteristic are added during the operationefittking mechanism (step
3 of the workflow shown in Figure 3), so that thigher the number of
context characteristics related to one quality attristic, the higher that
quality characteristic’s final weight in the resudf quality model.

Intuitively, this means that quality characteristiwith higher weights are
more important with respect to other charactesstit the model. This
result of the linking mechanism is used when thaigumodel is generated
(step 5 of the workflow shown in Figure 3) and sarto rank the quality
characteristics by decreasing order of importatioe:most important ones
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according to this mechanism appear first. Thesghtgiare included in the
resulting quality model, in case evaluators ardivglto use them, for
example, to compute final scores.

Assuming a quality model for a given domain is eeré&ichy of
characteristics, sub-characteristics and attripudssin the case of ISO-
based models, it can be flattened (e.g. by travgrisidepth-first or breadth-
first) to be transformed into a list of items (ayuévalently into vectors),
which are needed to interact with the GCQM. Onbesearchy is flattened,
its vector representationis straightforward: each node becomes a
component of the vector. Thus, FEMTI's linking mantsm is general
enough to be ported to any other domain where @ntary of contexts of
use and a taxonomy of quality characteristics extst hierarchies are
flattened as vectors and the corresponding GCQM iable, where the
rows represent context features and columns regrgselity features.

The procedure proposed here to suggest to evasuatdist of relevant
quality characteristics starts by converting Paihtb a context vectqr
where non-zero components indicate the contextachetistics selected by
the evaluator. Then, the matrix product of thistgeavith the GCQM is
computed, ‘filtering’ thus only the relevant quslitharacteristics, and
resulting in a customizeguality vector i.e. a set of quality characteristics.
This procedure to create quality vectors captunescontribution of every
component of the context vector to each compongthe quality vector.
Therefore, the higher the number of non-zero tamtke computation of a
quality vector's component the higher its imporemt the specific quality
model. Conversely, the higher the number of zermge the lower the
importance of the component.

Part | Part Il
1. Evaluation requirements 2. System characteristics
1.1 Characteristics of the translation task 2.1 Functionality
1.1.1 Assimilation ¥ 2.1.1 Accuracy
1.1.1.1 Document routing or sorting 2.1.1.1 Terminology
1.1.1.2 Information extraction 2.1.1.2 Fidelity
1.1.1.3 Search 2.1.1.3 Consistency
/ ccam | 2 [21]214 [2444]214.2 [ 2443
0 1
0 14 >
1 X : =(0,0,0,0.5,0,0.6)
0 1.1.1 0.5 0.6
0 1411 07 quality vector
0
context vector | "2 g L
1.1.1.3 0.3

Figure 8. lllustration of the algorithm to obtaincastomized quality model
(represented as a vector) from a context vector.
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The use of the GCQM by the linking mechanism igsilfated in Figure 8.
Parts | and 1l were simplified to consist only b&étcharacteristics depicted
in the figure and the relation between them isaspnted with the weights
in the GCQM of the same figure. In this example tiser has selected
Assimilationas the translation task, and the result of filgrihe GCQM
with that particular context vector is a qualitycti@ with two non-zero
components corresponding Terminologyand Consistency In practice,
when using the evaluators’ interface, this woulsutein Terminologyand
Consistencyeing highlighted in Part Il and included in tleaf evaluation
plan if the user selects them.

4.3.Input of expertise into FEMTI's GCQM

A major challenge of the model proposed here tateetontext and quality
characteristics is to fill in the values of the G@QFEMTI's GCQM was
initially filled in with the information that wasl@ady present in the
previous version — more specifically in the sectmnRelevant qualities
from Part Il in some of the descriptions of context characiesst but
many links are still missing. Additionally, to vdéte the links created, the
GCQM should be populated by several experts. Thigies that experts
willing to create links for FEMTI, would have to woon a GCQM whose
size is currently around 100 by 100, which is gattrly unpractical.
Therefore, to collect feedback from the MT commyni support tool
called the experts’ interfacewas developed as part of the FEMTI
framework, aiming at simplifying this task.

The goal of the experts’ interface is to help eipereate and populate as
many individual GCQMs as needed, which could begeerto create one
‘averaged GCQM'’ representing the consensus of é&xadout the relation
between Parts | and Il of FEMTI. Such an averag€®®! can be used by
the linking mechanism, thus contributing to improtlee evaluators’
interface as well, by increasing the number of vai quality
characteristics that are suggested automatically.

To construct a GCQM for a given domain, in thisech8T, experts proceed
as shown in Figure 9. Once logged in, experts betgre context

characteristic from which the links to quality cheteristics will be created
(step 1) and make this selection effective by pngsa ‘Select’ button (step
2). Then experts browse Part Il to find the quattyaracteristics that,
according to their experience and knowledge ofdthimain, are relevant to
the selected context characteristic (step 3). Tihkslare created by
selecting one or more quality characteristics withveight and saving them
to one’s own GCQM (step 4). After one cycle of waekperts can log out
(step 5) or continue working on a different contexaracteristic (step 6).
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1) Select a characteristic from Part |
to start or continue working on

!

\ 2) Click on 'SELECT' \

l

3) Select related qualities, optionally
assign a weight (high, medium, low)

4) Click on ‘SAVE' to store the work

in the GCOM \

5) View GCQM 6) View GCQM | —
and logout and continue

Figure 9. Workflow for the experts’ interface of MEI.

The use of this tool will be explained using thestfiexample discussed in
Section 4.1.1. In order for an evaluator selectigsimilation to get
suggestions for the quality characterisfieyminologyand Consistencyas
above, an expert must have created those reldfishsin that case, the
expert proceeds as follows: after accessing thadveork, he selects the
context characteristiassimilationto work on, as shown in Figure 10.

FEMTI Experts Interface
[ Printabile version | [ References | [ Comments ] [ LOGOUT | [ Yiew GCQM |
21 Evaluation requirements O 2 2. System characteristics
B1.1 Purpose of evaluation © & 2.1 Functionality
1.1.1 Internal evaluation © = 2.1.1 Accuracy
1.1.2 Diagnostic evaluation © 2.1.1.1 Terminology
1.1.3 Declarative evaluation © 2.1.1.2 Fidelity - precision
1.1.4 Operational evaluation © 2 2.1.1.3 Well-formedness
1.1.5 Usability evaluation © 2.1.1.3.1 Morphology
1.1.6 Feasibility evaluation © 2.1.1.3.2 Punctuation errors
1.1.7 Requirements elicitation O 2.1,1.3.3 Lexis - Lexical choice
21,2 Characteristics of the translation task © 2.1.1.3.4 Grammar - Syntax
21.2.1 Assimilation @ 2.1.1.4 Consistency
1.2.1.1 Document routing or sorting © 8 2.1.2 Suitability
1.2.1.2 Information extraction or summarization © & 2.1.2.1 Target-language suitability
1.2.1.3 Search © 2.1.2.1.1 Readability
#1.2.2 Dissemination C 2.1.2.1.2 Comprehensibility
#1.2.3 Communication © 2,1.2.1.3 Coherence
=1,3 Input characteristics (author and text) © 2.1.2.1.4 Cohesion
1.4 User characteristics & 2.1.2.2 Cross-language - Contrastive suitability
— 2.1.2.2.1 Style
Gdet] (G 2.1.2.2.2 Coverage of corpus-specific phenomena
& 2.1.2.3 Translation process models
2 2.1,2.3.1 Methodology

Figure 10. Example of using the experts’ interfagkere an expert will create
links from the context characteristissimilation

At this point Part Il is expanded with a set ofdbthat indicate the
possible weights for the links to be created, cofiedthe time being as
high, medium low and n/a, the latter indicating that the link exists bué th
weight is unspecified (humbers are avoided as theyld make this task
overly complex). Figure 11 shows that the expes $elected two quality
characteristics that will be important to the tlatisn taskAssimilation in
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this case, the expert chooses to assign differeeights to these
characteristics, namelypediumfor Terminologyandlow for Consistency.
Figure 12 shows the result of the expert savingvithek and viewing the
resulting GCQM.

FEMTI Experts Interface
[ Printable version | [ References | [ Comments | [ LOGOUT | [ View GCQM |
I? 1 Evaluation requirements & 2. System characteristics
1.1 Purpose of evaluation OHigh O pedium Clow Cnga
1.1.1 Internal evaluation © 2.1 Functionality
1.1.2 Diagnostic evaluation High CMedium L Low CINfA
1.1.3 Declarative evaluation = 2.1.1 Accuragly ~
1.1.4 Operational evaluation 1'29:\fo+L:rr:|L:gG"wA' 1
1.1.5 Usability evaluation 1 Oriigh ® wadium Cm%yﬁ_:wm
1.1.6 Feasibility evaluation 271717 ANy T precision
1.1.7 Requirements elicitation CiHigh O medium O Low O nja
51,2 Characteristics of the translation task = 2.1.1.3 Well-formedness
=1,2.1 Assimilation @ Cirigh O wediom O Low CHa
1.2.1.1 Document routing or sorting 2.1.1.3.1 Morphology
1.2.1.2 Information extraction or summarization Crrigh O Medium CLow Onfa
1.2.1.3 Search 2.1.1.3.2 Punctuation errors
= : f . CiHigh C'mediom O Low s
j;% gfrsnemml.::iacgzign 2.1.1.3.3 Lexis - Lexical choice
#1.3 Input character_‘is!:ics (author and text) é’;‘gfé' ﬁeé:_;rg;gwr \-"g/yAntax
#1.4 User characteristics = gk C'Meuw-(,uw-\;N‘A
—— 2.1.1.4 Consistenc
(oekst]  [(Ger] ! («j;ngh ) wedium =?>L$wy‘i«N/A !
#2737 Sulability~™ — ~ —
DHigh CrMedium O Low O N
= 2,1.2.1 Target-language suitability
CHigh O Medium O Low ON/a

Figure 11. Example of expert selecting quality eleeristicsTerminologyand
Consistencyo be linked toAssimilation.

Internal

FEMTI GCCIM Assimilation Search | Dissemination dissermination

System
characteristics

Functionality Lawe

Accuracy High

Terminology hedium

Fidelity - precision High
Wel-formedness
Marphology

Punctuation errors Lo

Lexis - Lexical
choice

Grarrmar - Syntax

I Consistency Lovae | AR

Suitabiltty
Target-language
suitability
Readability Medium

Cornprehensibility

Figure 12. Excerpt of an expert's GCQM showing tlktions created from
Assimilationto TerminologyandConsistency
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As already mentioned, the primary goal of this suppool is to collect
knowledge from experts, which will be integratedoirthe evaluators’
interface of FEMTI to improve the suggestion of lifyacharacteristics. A
possible way to achieve this is to merge severaD@E by averaging or
accumulating the weights for the same links of tifferent GCQMs.
However, this will be of practical interest onlyaenthe experts’ interface
has been used extensively and enough valid andsi@@Ms are available.

5. Refinement and assessment of FEMTI

This section describes and discusses two activitsgsed out to collect
feedback from the MT community and bring input tBMFTI's GCQM.
Two tutorials were set up in 2007 and 2008, usimg new version of
FEMTI, in order to introduce the framework to pdtehusers and to
explain how it can be applied. In addition, the Igeas also to encourage
the use of the evaluators’ interface and to trarlgiewledge from the MT
community into FEMTI. Following the EAGLES and ISLEeries of
workshops, these tutorials have been organizeamjuoction with major
international conferences: the MT Summit in 200d dhe Language
Resources and Evaluation Confereimc2008.

The structure of the tutorials was similar in bo#lses: after introducing the
tools, a practical session led participants to pec quality model for a
given scenario of MT use; the quality models wérentsummarized and
discussed during the final slot. Most of the pgraots used a printed
compilation of FEMTI's content while a few accesgbd online version.
The scenarios proposed to participants were defeeda compromise
between specificity and generality: participantedexl a reasonably clear
scenario to be able to describe it in terms ofdiwetext characteristics in
FEMTI, but it had to be general enough to avoicini@ the participants too
directly towards any specific characteristic. Foe texercise participants
were arranged in groups of about four persons asr@ asked to perform
the following tasks:

. Identify the context characteristics from FEMTI Phaithat would
best characterize the given scenario of MT use.

. Indicate the quality characteristics from FEMTI P#r that are
believed relevant to each of the selected contextacteristic.

. If possible, indicate the importance of each qualitaracteristic for

each context characteristic on a 3-point scale.

For the first tutorial, the proposed scenario femduan MT system that
would help select articles from the Chinese préssiathe preparation for
the Beijing 2008 Olympic Games, before handing dhécles for proper
translation into English by humans. All the fourogps of participants
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agreed on the top-level context characteristic thedtned the translation
task (namelyAssimilatior), but when further specifying it in terms of sub-
characteristics, the groups chose different sukst&earchvs. Information
extractionvs. Document routing Other context characteristics that were
considered as describing the scenario were: Diegnain or field of
application of the input text, the author'Superior proficiency in source
language and the user'®lovice proficiency in source languaged their
Superior or Distinguished proficiency in target lamge Similarly, a
common set of quality characteristics appeared eaintportant for the
given scenario: Fidelity, Terminology Dictionaries Input to output
translation speedand Cost— exact answers varied from group to group.
From this hands-on exercise, around 40 new linke/d®En characteristics
from Part | and Part Il were created and then adddtEMTI's GCQM by
the organizers. Most of them concerned contextadheristics that were
recently added and had no connections yet to Rasti¢h as nodes under
Author’s proficiency in sourcer targetlanguage

At the second tutorial, a scenario inspired fromea world use case was
proposed. The scenario featured an MT system usethdé Global Public
Health Intelligence Network (GPHIN) — a web-basadyewarning system,
permanently monitoring several sources of inforomti in several
languages, for disease outbreaks and other pulgaithh events, and
disseminating the information selected as relevagsrrly in real time
(Blench, 2007). With the authorization of the GPHINontributors, the
requirements for the MT system used in their nelwwere presented in
detail to the participants, including informatiomoait the workflow, type of
users, type of texts handled and the evaluatidghebverall system and of
each MT component.

In the second tutorial the answers of the group® were detailed than for
the first one and showed more overlap across groupst likely due to the
more detailed specification of the scenario. Sdvetations between Part |
and Part Il were shared among several groups, thlidating both the

description of the scenario and the links themsgeliree shared links are:

. Information extraction/summarizatiof Fidelity; Comprehensibility

. Domain or field of application> Terminology; Word lists or
glossaries

. Number of personned Cost

. Time allowed for translation> Overall production time;nput to
output translation speed

. Quantity of translation> Input to output translation speed

. Multi-client external disseminatiot» Readability

The particularities of the given scenario are mfld in some context
characteristics chosen by several groups, na@bgracteristics related to
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the sources of errgDocument typeGenre, Domain or field of application
and Communication In this second tutorial, 115 distinct links were
produced, from which 87 were new to FEMTI and wadgled to the
GCQM; the rest of the links will be first validateshd then integrated to
FEMTI in the near future.

In addition to dissemination of FEMTI and knowledgellection, these
tutorials served as an additional validation of fremework, given that
participants helped the developers identify arela®arts | and Il to be
improved. For instance, the context characteristegardingGenre and
Domain or field of applicatiormre important aspects of the environment of
use and should be further decomposed into sub-cesistics to increase
their specificity and make them a selectable iterRart 1. Similarly, some
quality characteristics, such @sstor those related tBesource utilization,
should be augmented with relevant metrics.

Furthermore, the feedback obtained indicates timathe current state,
FEMTI still requires prior knowledge or experierat@out MT evaluation in
order to be effectively used. As FEMTI users wobkhefit from more

guidance, it is planned to integrate the resultstrafse tutorials into
templates or use cases for FEMTI that will be add to the general
public. Similarly to EAGLES, increasingly extensiuse of the FEMTI

framework will help to asses and to validate itthbdy experts and
evaluators. Ongoing work includes using FEMTI tsige the evaluation
of speech-to-speech translation systems and oftteecéxpected results of
this work is a new list of possible updates to FEMT

6. Conclusions and future work

This paper argued that the methodologies takirggaotount the context of
use of a system, for example the JEIDA criterigher EAGLES consumer
report paradigm or FEMTI, are very useful in preetio design informative
evaluations that help users get a clear pictura system’s qualities with
respect to its intended use. However, context-basatliation might also
seem limited to specific cases, thus reducing tl@uation’s reusability,
and it also demands more effort from an evaluaiatesign and execute a
contextual evaluation plan. This paper presenteth&mactive version of
the FEMTI guidelines, whose primary goal is to @eene some of the
drawbacks of context-based evaluation, especigllgffering a set of user-
friendly web-based tools to help evaluators geeettagir plans and to help
experts contribute to the field with their knowledby creating relations
between contexts and quality characteristics. Iditewh to these new
functionalities, the current FEMTI provides a simplvay to browse
through the content, which is an important aspa@rgthe large amount of
information available. The most innovative compdneh FEMTI is the
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implementation of an automatic linking mechanisrhjol uses a GCQM
to suggest relevant quality characteristics givgradicular context of use.
These improvements greatly simplify the evaluattesk when designing
an evaluation. FEMTI is thus the first context-lshsevaluation tool
available for MT, and its principles and softwardrastructure can be
extended to other domains. Combined to particlédritSO/IEC 9126
qguality models, the FEMTI tool can contribute tee thtandardization of
evaluation in other domains, as illustrated by (@4j12008).

Given that new metrics for MT evaluation appear yveften, the
contributors and developers of FEMTI are well awthed their work might
never be completed. Therefore, future work shoutegpk focusing on
FEMTI's content and on providing more practical adlst about how to
design an evaluation with FEMTI. As part of thisrwait would be useful
to attach an additional section with practical glirtes about the resources
that might be needed to execute an evaluation @anwell as with
additional information about the use of automatid dauman-based MT
metrics for non-experts in the field.

Although the first steps were done to disseminfa¢eftamework, to obtain
feedback from the MT community and to identify ditens for
improvement, a more thorough assessment of FEMdJuldibe performed.
For example, this could be done by organizing wooks or expert
meetings where the interfaces would be used intelysor, alternatively,
these actions could be performed remotely if thgaoization of such
meetings is not logistically possible. Moreover,ridg such meetings,
participants could work on any context characterigistead of being
constrained to a given scenario or they could gi@heir own context of
use, for which a quality model could be created.

Several extensions of FEMTI should also be explofée current version
does not allow evaluators to set the weights in ¢batext or quality
vectors, given that the interface only allows th&mselect or unselect
characteristics. In the future, this constraint Idobe suppressed to let
evaluators enter the importance of each selectedexi characteristic,
using a nominal or ordinal scale that provideswiegghts for both context
and quality vectors. Another way of allowing evatra to tune the weights
in their quality models could be to let them loadoi the evaluators’
interface their own GCQM previously created witk #xperts’ interface or
to merge the two interfaces into a more sophigttane, where there is no
radical difference between evaluators and experts.

Acknowledgments

The authors would like to acknowledge the steadypett of the Swiss
National Science Foundation (SNSF), through gran20021-103318 and



20 P. Estrella et al.

200020-113604 for the first author, and throughlth2 National Center of
Competence in Research for the second author.

Bibliography

Blench, Michael. (2007)Global Public Health Intelligence Network (GPHINBaper presented at
the MT Summit XI, Copenhagen, Denmark.

Canelli, Maria, Grasso, Daniele , & King, Maghi ). Methods and Metrics for the Evaluation of
Dictation Systems: A Case Stu@aper presented at the Proceedings of the 2nd LREC
Athens Greece.

EAGLES Evaluation Working Group. (1996)EAGLES Evaluation of Natural Language
Processing SysteméFinal Report No. EAG-EWG-PR.2 (ISBN 87-90708-09-8
Copenhagen, Danmark: Center for Sprogteknologi.

Estrella, Paula, Popescu-Belis, Andrei, & Underwobidncy. (2005, 24-25 November 2005).
Finding the System that Suits you Best: Towards\ibienalization of MT Evaluation.
Paper presented at the 27th ASLIB Internationalf€ence on Translating and the
Computer, London, UK.

Hovy, Eduard H. (1999).Toward Finely Differentiated Evaluation Metrics fa¥achine
Translation. Paper presented at the EAGLES Workshop on Stasdard Evaluation,
Pisa, Italy.

Hovy, Eduard H., King, Margaret, & Popescu-Belisidei. (2002). Principles of Context-Based
Machine Translation EvaluatiomMachine Translation, 1(7), 1-33.

ISO/IEC. (1991)ISO/IEC 9126: Information Technology -- Softwar@dérct Evaluation / Quality
Characteristics and Guidelines for Their UsBeneva: International Organization for
Standardization / International Electrotechnicair@assion.

ISO/IEC. (1999).ISO/IEC 14598-1:1999 (E) -- Information Technology Software Product
Evaluation -- Part 1: General OverviewGeneva: International Organization for
Standardization / International Electrotechnicair@assion.

ISO/IEC. (2001).ISO/IEC 9126-1:2001 (E) -- Software EngineeringProduct Quality -- Part
1:Quality Model Geneva: International Organization for Standatiin /
International Electrotechnical Commission.

ISO/IEC. (2003a)ISO/IEC TR 9126-2:2003 (E) -- Software Engineeringroduct Quality -- Part
2:External Metrics Geneva: International Organization for Standatitn /
International Electrotechnical Commission.

ISO/IEC. (2003b)ISO/IEC TR 9126-3:2003 (E) -- Software EngineerinBroduct Quality -- Part
3:Internal Metrics Geneva: International Organization for Standatitn /
International Electrotechnical Commission.

Miller, Keith. (2008). FEIRI: Extending ISLE’'s FEMTI for the Evaluation af Specialized
Application in Information RetrievalPaper presented at the ELRA Workshop on
Evaluation "Looking into the Future of Evaluaticat'LREC, Marrakech, Morroco.

Nomura, Hirosato. (1992)JEIDA Methodology and Criteria on Machine TrangbetiEvaluation
Japan Electronic Industry Development AssociatiiDA).

Papineni, Kishore, Roukos, Salim, Ward, Todd, & Ziei-Jing. (2001)BLEU: a Method for
Automatic Evaluation of Machine TranslatiResearch Report, Computer Science No.
RC22176 (W0109-022)). Yorktown Heights, NY: IBM Resch Division, T.J.Watson
Research Center.

Rocca, G, Spampinato, L, Zarri, Gian Piero, & Bla@klliam. (1994).COBALT: Construction,
Augmentation and Use of Knowledge bases from Nahaaguage Document®aper
presented at the Proceedings of the Atrtificiallliglence Conference.

TEMAA. (1996). TEMAA Final Report (No. LRE-62-070 (March 1996)): Center fo
Sprogteknologi, Copenhagen, Danemark.

White, John S., & O'Connell, Theresa A. (1994he ARPA MT Evaluation Methodologies:
Evolution, Lessons, and Future ApproactRaper presented at the AMTA Conference,
5-8 October 1994, Columbia, MD, USA.

" Work performed while at ISSCO, University of Geagv



