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Abstract
Attempts to formulate methods of automatigadaluating machine translation (MT) have gengridbked at sora dtrinbute of
translation and then tried, expligitbr implicitly, to extrapolate the measurement to cover a broader class of attributes. In particular,
some studies have focused on measuring fidefittranslation, and inferring intelligibilt from that, and others have taken the
opposite approach. In this paper we examine the more fundamental question of whether, and to what extent, the one attribute can be
predicted  the other. As a starting point we use the 1994 DARHA corpus, which has measures for both attributes, and perform a
simple comparison of the behavior of eaciwo hypotheses about a predictable inference between Yideld intelligibility are
compared with the comparative behavior across all language pairs and all documents in the corpus.
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The issues associated with automating MT evaluation allested ou the place- ad pers;mn names from a text,
well known, both in terms of the need for having such aintranslated, would be perhaps optimé&dlithful, but far
capabiliy and the difficulties inherégnin creating it. less intelligible than a translation.

Several ne studies into the possibiithave anerged However, there are &eas two points where fidelit and
very recently, which attempo capture an automaticgll intelligibility converge As noted elsewhere (White
measurable phenomenon associated with translation a2000), an imagingrMT systen that ony output random
extrapolate to all of the MT attributes that need todots, for example, is both maximallnintelligible and
measured for particular tasks/stakeholders. maximally unfaithful. At the other extreme, a text written
Each of these proposed methods for autam&tiluation  in the targelanguage in the first place is as faithful as it
appeh to one of two classic attributes of translation: can be (not regarding the adttiaith of the assertions in
fidelity (conveyance of the information in the sourcethe documents), andt aleast within the range of
expression into the target expression) and intelligybilit intelligibility sufficient for aly target-native speaker to
(how understandable the target expression is to a targetecognize thiit is a set of expressions of the target
native speaker) Some of these approaches appma language As illustrated in Figure 1, theres ime
intelligibility by comparing MT outpu to models of divergence between fidglitand intelligibility in between
expected English co-occurrences (e.g., Jones and Rudke etremes, i.e., in the range of quglin which MT
2000; Corston-Oliver, 2001). Other approaches appeal f@s. The question that remains, and which is the subject
fidelity by, for example, determining whether the namedf this paper, is ha far fidelity and intelligibility diverge
entities in the source arorrectly represented as named over a continuum of translation quality. If this divergence
entities in the target (Hirschman et al., 2000). can be determined, then it will be possible to pitettie
These approackedow promise for capturig precise  fidelity of an MT output i measuring its intelligibility,
rapid measurements of the attributes ythdirectly
measure. However, the assumptiont tte findings can

be «trapolated @ aher MT attributes (specifically, Authored %Pe“lyya':
fidelity to intelligibility or vice versa) is based on a target Optimal
relationship between the two which is not yet language ]| inteligibiity

demonstrated. Fidelty /m Intelligibility

This paper investigates the possibility of ttilaere is a Human translation fidetly
sufficient correlation between fidgfitand intelligibility / intelligibility
that it may be eventually feasible to predicthe value of T\ e s
one ly (automatically) measuring the othewWe look at MT fidelity/intelligibility
some simple mapping fofidelity scores against -
intelligibilit y scores for the 1994 DARPA corpus, and find k)%@U\—\
a first step toward making the association. Source Zero

SRR ey

Fidelity and Intelligibility o

There is 0 owert reason to suppose ththere is ever a
correlation between the two. An ersatz system that gimpl
output President Bush’s inauguration address regardless
of the input would measure quite high in intelligilyiliut
usually quite low in fidelity. An algorithm that simpy

Figure 1: convergencd fidelity and intelligibility at the
extremes, undetermined in between.




and/or vice versa. Figure 2a is a line graph showing the relationship of
fluengy scores to adequador al translations (i.e., all
translations in lhlanguage pairs from all systems}.id

DARPA MT Evaluation Measures not entirey evident from visukinspection of th dart

The Defense Advanced Research Projects Agenctohbiter(\a/gzg; Shc)g)r?tg\:i?dleypported However, some
(DARPA), as part of its Human Language Technologies ™, the low values for .ade uRcADDear to converge
Program, undertook a series of evaluations of prototype, with the lav values fo? f?ueﬁg and the high
commercial, and operational MT systems (White 1995; appear to converge withigh valu%as 9

Doyon et al. 1998). The last and most comprehensive of ,

these, in 1994, resulted in a sizableybofiparallel texts, * \r/ilsgixlllii/rym gldeealﬁ)gsrennean 6 flueny seems to

in the source language (French, Spanish, or Japanese), quacy.

expert human translations (two for each text) andvia

outputs from several systems in each language pair.

Comparison of Fluency by Adequa cy

Three measures were taken of the translations, each
100 monolingual, English-speaking evaluators. 1.4
Adequacy, in which evaluators were given texts arrangeg
with an expetrtranslation on oa @lumn, MT output (or
control) on another column, and a space for scoring, on
1-5 anchored scale. The evaluators determined the exte
to which meaning conveyed in a segmented portion of th
expet translation (generallsub-sentence) was conveyed
in the MT output text.

Fluency in which evaluators looked at outpexts and
scored on an anchatel-5 scaé exch sentence, on the
extert to which the sentence was intuitiyglcceptable to

a native speaker, was well formed, grammatyczdkrect,
and makes sense in the context of the overall text.
Informativenessin which the evaluators read an output or -
control, and then answer multiple choice questions, like -
reading comprehension test, but crafted to tes text
rather than the reader.

The DARPA corpus has value for determining the
possible relationship of intelligibiljtand fidelity, because .
each of 1800 translations has a score firthree  Figure 2a. Fluencscores compared to adequaarve.
measures, appropriagetontrolled against human factor All pairs, all texts.

biases. So the potential exists for analyzing the behavior, o ) ] ]
of ary one measure against either of the others this Figure 2b simplifies the plcture5/l1ak|ng the means in
paper we look at the comparison of adequacy (an apparefftisters of 10 frm lowes to highest Here we see the

fidelity measure) and flueggan apparenintelligibility ~ general upward trend of the two measures, but less of the
measure). convergenge dfect. Figure & axd 3b shav the

relationship fron the vantage of adequacscores to

Fidelity and Intelligibility from the DARPA fluency, d texts am 10text cluster averages,
Corpus respectively.

As part of the 1994 evaluation, analysis-of-variance and
Pearson product-moment processes were performed or Fluency by Adequacy average d
the results. Among other things, these analyses indicatec
a correlation between fluepmcand adequac scores.
However, these do not differentiate correlations that might
be observed in overall poor, translations, overall good
ones, and the vast set of translations in between.

flu
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e ade av/10
flu av/10

We po#t two hypotheses for th establishment of a
predictable correlation between fidgland intelligibility:
< Flueng (and therefore intelligibility) increases in
a near linear fashion with adeqyaidelity),
and thus the value of one is regdiredictable
from the other at all points on a qualit
continuum; or <02 0N
< Flueny and adequacconverge aithe extremes,
and are much less correlated in between the av. textrank (
algorithm is discoverableowhich one measure
can predict the other along the continuum. Figure 2b. means of groups of ten: flueoompared to
adequag curve
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convergencetathe tremes. We do not kmoif there is

Comparison of Ad equacy by Flu ency some theoretical extension of each range that allows the
bi-directional claim ¢ be made For instance, if the
14 corpus contained texts that wes/en less fluent than the
' ones it has, we might expect the adegusmores to settle
12 to zero at some pdirto the hypothetidd eft of the dart
o 1 in 3b, and texts that weraven more informative than the
S 08 ——ade best ones in # orpus might ultimatel converge with
< 0.6 —_—Fly fluengy to the right of the chart in 2b.
>
L
04 i1 It may be worth speculating thahe inverted mirror-
02 | image impression reflects a fundamental natfifeelity
0 and intelligibility, given a similar task (both the adequac
88853838 3 and flueng measures had the rater express values on a 1-
= o 5 scale after examining a section of the textor
text rank (L-H) instance,it may be tha it was always fleast somewhat
possible to glean some information out tfleast some
Figure 3a. Adequgaompared to fluenccurve portions of quite unintelligible text, hence the lack of
convergence at zero in 3b. Similarly, ityrze that even
texts superby adequate foregistering information will
not always be judgedylall people at hitimes b ke the
av. Adequacy by av. fluenc y best possible wato express smething And so, as 2b.
suggests, fluencdoes not completglconverge tthe
1.2 high end with adequacy.
1
Discovering an algorithmic relationship
= 08 Returning to the hypotheses, it appears that we cannot tell,
? ——ade av/10 with this data organized in this way, whether there is a
g 067 e av/10 predictor from intelligibiliy to fidelity because of a linear
: relationahip, or because of some divergence between the
© 047 extremes that canebdaracterized and formulated, or
whether there is no predictable relationship htia
02 between tk etremes The data frmm the DARPA
o measures appear to support both the linedrdarerging
A hypotheses, in that each measure rises with the other,
N e a8 85 though with wild variation along the wayFrom this,
av. text ran k considerable hope remains thia may be possible to
decompose phenomaressociated with the measures to

isolate what aspects 6idelity may be predictable from
intlligibility, and vice versa Ultimately, it will be
possible to evaluate MT automatically, using a handful of
easily captured behaviors, enabling researchers,
deveopers, ahusers to determine immediagghe status
and potential for MT approaches and systems.

Figure 3b. means: adeqyammpared to fluenccurve.

The most salient observation is that where adggisac
low, flueng is low; and where fluencis high, adequac
is high The implications are unidirectional (it can’t be
said that flueng is always high when adequais), but
appear to lend support to the second hypothesis: thereis a
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