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Abstract
Approaches to #h automation of machine translation (MT) evaluatibave gtempted, or presumed, to connect some rgpidl
measurable phenomenon with general attributes of the MT output and/or system. In particular, measurements of dhedlpeinc
are often asserted to be predictive of the usefulness of MT toutpoformation-intensive, downstream task¥he connections
between the fluey(“intelligibility”) of translation and its informational adequagfidelity”) are not actual straightforward. This

paper discussed a small experimienisolating a particular contrastive linguistic phenomena common to both French-English and

Spanish-Englis pairs, and attempts to associate that behavior in maehih hunan translations whit known fidelity properties of
those translations. Our results show a definite correlative trend.
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Renewed efforts in MT evaluati hawe established a
goal of determimig ways of automatically
evaluathg MT output for tke attributes relevant to
particular tasksrad stakeholders (Hirschman et al.,
2000) Generally such approachesdiavdved
capturig ore phenomaonin the output that cando
readily measured,na then attemptig (or

presuming) an extrapolati from these phenomena
to the measurement of goutput as a whole.

The conrection between translatbon phenomenarad

the attributes of MT (e.g., fidelity, intiégibili ty,

etc.) aenot straightforward (Corston-Oliver, 2001;
White, 2000; sealso White, 2001, this workshop).
In particular, it is presumed, but not demonstrated,
that the apparent fluencof an MT output
(measured, perhaps, by cougtstructural errors)
will allow us to predict its usefulness in information-
intensive tasks such as informati extraction.
Similarly, examinatn d the information conveyed

in an output (perhaps thrah a variant of readig
comprehension) nyanat directly predict suitaibty

in a channd ntensie task such as publicati a

output can bpredicted by measures a few
phenomena remains unproven; yey hgoe of
rapid, ideally automatic MT evaluati dependn
just such characterizations.

The current stdy arises out of a short project under
the auspices of the"2MT Evaluatonworkshop,

held in Apiil 2001 in Geneva. This task isef
several which attempted tlerive the attributes fron
known translatbn corpora by associaij particular
translaton properties wih atherknown
characteristics of #texts in tle corpus. In this
study, ve hawe eamined tle potential relationship
between a particular linguistic phenomenin the
translated texts,ra the known scores for fidelity for
thesanetexts. Tleresults of such a study, should
there proveto bea correlation, W assist in tke
formulation d easiy developed, possibly automated
means of measungy ore or a fav phenomena, ra
predict tle more general characteristics ofeth
translaton from thoee measurements.

Noun compounds in the DARPA MT Evaluation
Corpus.

Thebody d translationsknown as tle DARPA
corpus consists of nearly two thoaddranslations

broadcast. Whether holistic characterizations of MT from a variey of MT systems ad expert human



translators. Técorpus contains multipl
translations of edcadf 300 sourelanguag
newspaper articles, fnoFrench, Spanishnd
Japanesinto English. Additionally, edtof thee
translations hasdan scored for attributes cleso, or
identical to, intdi gibility andfidelity. Thus it is
possibéto isolak a particular phenomen measue
it manually, ad compae the results with tle overdl
(alrealy scored) attributes of gttexts as a whole.
By this means it maydypossibéto male the
simpler, possibly automatic, measuremend iafer
the entire attribute.

In a smd experiment, wused a portio of the
DARPA corpus to isolatand measue the behavior
of noun compounds in both French-Englisid a
Spanish-English translationsycdiccompared thes
with the pre-existhgtext scores for “adequacy”
which is a measerof fidelity. The comparatie
syntax of noun compounds is similar for both
French-English iad Spanish-English pairs.
Basically, expressions in Endlisf the form N1 N2
must ke expressed in Frenchnd Spanish as N#e
N1, that is, wherN1 modifies N2. Threver®is
not true often, English can tolera@ther order N1
N2 or N2of N1. However, therare many
occasions, even in relatively formal domains of
discourse, wherboth options ae not felicitous:

En Europa, bajaron las tasas de intereses
In Europe, they lowered ¢finterest rateg
...therates of interests

Occasionally, thopposit of this cagis true:

Hijos de Dios= Children of God # God
Children

Theissues of noun compod covera@ are greatly
exacerbated by interspersed modifiers] the scope
of modification in multiple-noun compounds:

le vice-ministre iranien de la défensdhe
Iranian Vice-Minister of Deferes# *the
vice-lranian minister of #ndefense

la téte d’'un consortium de quarante
fabricants tcheques d’armementhe head

of a consortim of forty Czech arms
manufacturers *the head of a forty
consortiun Czech armament manufacturers

Very often, tte infelicitous structue may ke
grammatical, and may kein some semantic semsa
translaton d the source, but it is less irligible,

less fluent, than expected. Judgments such as thes
are, then, fundamentglof intelli gibility. Thus in
effect the comparisn o noun-compond behavior to
alrealy scored fidelity behavior is a preeifocuson
a possilt associatin between fidelity and

intelli gibili ty than that presented by Wén{R001, op.
cit.).

Test Developnent.

The DARPA corpus contains approximately 600
translations from ead of threelanguage, includig
human translations (two for each text, used for
control andreference) ad the machire translations
of a variey of systems representia rang of
maturity. In 1994, literate, nat\English speakers
followed a series of controlled instructions to rank,
ona 1-5 scale, e successfully informatin
contained in an expert transtatiwas contained in a
sampé of machire translaton (or human translated
contral) in an evaluath knovn as tle adequacy
measue (White 1995; Doyonet al. 1998).

Ranking thes for their adequacy scoresewreated
a subset sampby selectig every 20' text in the
adequacy ranking. In a preliminary examioati
during the 2001 Geneva workshopeweduced th
set further to tefour lowest, four middle, r&d four
best in adequacy scoresritthat subset, for each
language. After examinati o thosresults, ve
expanded to #every-20" set representihere. 33
texts wee examined in each languagair.

In parallel to this procedure,eronstructed a set of
“theory-neutral” contrastphenomena that obtain
betwean therespectie langua@ pairs. For example,
French ad Spanish aamorelikely to pla@
adjectives to thright of the nouns they modify;
French ad Spanish usa reflexive formto express
passie more often than th be+passig participle
commonin English. In additinto the well-
establishd grammatical comparisons betg theg
languagesrad English, vwe added to thlist by
examinng several translation® determire whether
certan nortlinguistic errors wee common, for
exampé the punctuatbn d numbers.

We selectd handling o noun compounds for this
study, after examinig a set of translationsnd
determining that this was a very oamon
phenomaonin both the Spanish-Englishrad
French-English translationspéso capats of
providing a goodlevel of samp# granularity.

For the selected texts in this subset sample, w
observed thcorrect adincorrect noun compounds
in the English output, refermgto the sour@text at



thesanetime. Wedetermined a sceffor each

translaton as tle number of correct noun compounds

over thetotal number. Certain constraints wer
imposed & optimize consistency across judgments,
scorers, adlangua@ pairs. Notably, wscored for
syntactic correctness rather, that is, sgpEnglish
noun compounds correct if their vdoorder was,
even when lexical choice, presence/absefnc
determiners, rd aher phenomena wenot.

Results

Figures 1 ad 2 shav theresults of tie experiment.

In Figure 1, the subset of French, scored by correct
noun compounds, is arrayed againstatiequacy
rankings of tletexts in tle sample. Generally

same is trafor the Spanish-English results in Figur
2. Theeare evidently several texts whesioun-
compound behavior deviates frothe pattern, but
the low end o the range of the® variations rises

with the adequacy level.

The possilility of a consistent correlati between
correct (syntactic) translath & noun compounds
and MT fidelity is supported by thedindings. It
may ke possible, then, to predictdloverdl fidelity
of an MT system’s output frothe examinatbn o a
smdl subset of translain phenomena that occur.
This finding, if ultimatey valid, is significant
particularly sine the activity of determining
correctness of noun compounds was, aslefined it
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Figure 1: Frenke noun compound correctness compared to text adequacy

speaking, it appears that ettorrectness of noun
compounds increases wittethdequacy scores. &h

earlier, sometnig d an intdli gibili ty exercise, ad
so the correlatbn suggests a relationship betw
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Figure 2: Spanksnoun compound correctness compared to text adequacy




fluency andfidelity that can le exploited h number
of ways toward automatic MT evaluation.

There remain sevellassues which shouldeb

addressed befeimplementhg an approach similar

to this o ona larger scale:
% Theautomatic identificatin d noun
compounds, especialily-formed ores, is
quite difficult. In the short term, this stily
may sere best b verify that the
correspndence betwean linguistic
translaton phenomenarad information
fidelity is evident ad can ke captured;

% Scorihg o correctness of noun compounds,
even given the constraints applied, remains
subjective. Al of thehuman subject factors
comrein to play in tle experiment above,
which would requie a larger samplof
scorers, ad multiple views of the data, to
control;

s Wemale sone leaps fran a correlatn o
noun-compoundsral adequacy to a

of “fluency” (an intdli gibility measure) for
the sane texts, with results rather Bthose

of the adequacy, namely, an upward
trending, but imperfectly matching, pattern.
This suggests that either noun compounds,
the fluency measure, or both,ilféao captue

al aspects of MT intégibili ty.

As noted above, aattempted to scemoun
compound®n the basis of syntactic
behavior, tryngto ignaeincorrect word
choice. If thee werea mehod d scoring

that accaonmodates incorrect word choice,
both the correlations of syntactic correctness
of complex NPs with adequacy and/or
fluency might turn out todmuch higher.
Moreover, it would b interestng to
investigae to what extent incorrect word
choice actualy does or does not impedhe
possibé dfects of syntactic correctnessa
human judgments of adequacy and/or
fluency.

correlaton betwean intdli gibili ty and
fidelity. It may kethat the attributes
measured by thDARPA series adequacy
measure, whilfocusel onfidelity, may not
measue all aspects of it. As for th
correlatbnto intdli gibility suggested by &
noun compond behavior, tie French samgl
was also compared todDARPA measue
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