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1. Introduction

We have recendy begun work i1n machine uansla-
son and felt that 1t would probably make sense to start
by surveying the Litcrature on evaluaion As we read
more and more on evaluauon, we found that the success
of an evaluauon often depends very suongly on the
selecoon of an appropnate apphicauon. If the applicauon
15 well-chosen, d.cn 1t ¢fien becomes fairly clear how
the system should be evaluated. Moreover, the evalua-
ton 1s hikely to make the system look good Con-
versely, il the applicauon is not cleardy idenufied {or
worse, poorly-chosen), then it 1s often very difficuit to
find a sausfying evaluauon paradigm. \We begin our
discussion with a bnel review of.some evaluabon
mewncs that have been tied in the past, and then move
on to a discussion of how w© pick a good applicauon.

Why work on machine translason now, and what
kind of MT is most hkely o be commercially and
theoretically profiable?’ Though the ALPAC repont con-
cluded 1n the sixties that there should be more basic
rescarch in MT, it stated clearly that this basic research
could not be jusufied in terms of shor-term retwrn on
investment® In parucuar, when compared with human
capabiliies (sull the ulimate test), MT systems of the
tme were not deemed a success, and might never be.

This beliel may help explain the resistance of
many MT researchers © take evaluation quesuons sen-
ously. The FUROTRA project, for example, cons-
ciously decided to delay evaluation discisions as long
as possible: ‘‘Exact procedures for evaluation will be
decided by the programme's management commitiee

} The first aulror's permasent address 1s ATRT Bell Labory
wnes, Murmsy Hill, N1

2 *The Commiliee recommends expendilures in two disunct
arest. The Arst is computaona hinguisucs e & part of lingus-
urs- stwdies of passing, sentence gensraUOR, sUruclire, semantcs,
slalisucs, and quanutalve hinguisuc melters, including expen-
ments 1n Vanslstion, with machine ads or without Lingusues
thouid Le supported s scrence, and should rot be judged by any
immedisls of feresesable contnbuuon 0 pracucsl vamisuon..,
The second sey 12 smprovement of |human] Usmissons {with
respect 0 prackes) 1asues such m speed, coat and qualip| ' (P
erce of ¢f, 1000, p. 34)
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toward the end of each phase...'”" (Jbhnson ef ol., 1985,

p 168} Others argue aganst any human-reiated
evaluauons as follows:

Performance of operational MT systems 1s
usually measured in terms of their cost per
1.000 words and their speed in pages per
post-editor per how vs. the relative cost and
speed of human translation... In my opin-
ion, it is becoming increasingly uninforma-
uve to compare the performance of MT sys-
tems with that of human translators, even
though many organizations tend to do that
o jusufy their MT investments. (Tucker,
1987, p. 28)

We believe that these atatudes hurt the cause of
MT in the long run. As is proved by the increasing avai-
lability of commercial MT and MAT systems (such as
Systran, Fujitsu's Atas, Logos, IBM’s Shalt, and several
others, for less than $100,000), MT today is beginning
to find arcas of real (commercial) applicability. Thus, to
the questions ‘‘lias anything changed since ALPAC?
How can one build MT systems that make 3
dilference?’’, we answer that the commurnuty needs o
find evaluaion measures and applications that highlight
the value of MT research in those arcas where systems
can be employed in a rea (and economically measur
able) way. Human and machine trasistion show com-
plementary strengths. In order to design and build a
theoretically and practically productive MAT system,
one must choose an application tist explois  the
stengths of the machine and does not compete with the
strengths of the human. This point is well put 1n the {ol-
lowing:

“The question now is not whether MT (or

Al, for that matier) is fcasible, but in what

domains it is most likely 10 be effective....

The object of an evaluation i, of course, ©

determine whether a system permits an ade-

quale resporse 0 given needs and con-

sumow.” (Lehrberger and Bourbesu, 1888,

p. 192)




Wiiar.hén are appropriate évaluation measures? [t
would*be--nuce .if the evaluauons were 5 identify- those
'(a~pccts -of)- MT: systems xhal ‘that make them-suitable
for. and then-<ieer them w“ards high-payofl niches of
xl’uncuon:dm But in-spite of all the literature on-MT
-ev aluauon ‘the. gener:l evaluauon measures that are pro-

'po‘ed Bfieh:fail. 6. pinpoint the strengths of syétems and’

1¢3d theri toward real uulity; inctead;-they seefm 10 con-
found’ imponant and less .imponant aspects. Tucker's
review of Taum:Meteo and Metal, for example; might
give one lhc mistaken 1mpression that both systems
woik about equally well (namely. approx. 80%):3

"'Taum»\ietco has been operational since
1977, rra.n.slwng about five million -words
-annually ata rate of success of 80%% without
posbedlong" (Tucker, 1987, p. 31)

“iTihe Metal system is reporied 1o have
achievéd beween 1550 and 85S¢ ‘correct'
translations, using an experimental base of
1.000 pages of text over the last five vears.''
(Tucker. 1987, p. 32)

However, these numbers do not accurately reflect
the crucxal difference between these two systems.
Taum-Meteo is generally regarded as-a fiifdy complete
solution o the domain-resuicted task of translating
weather forecasts whereas Metal is widely regarded as a
less compléte solution to the more ambitous task of
wanslating unrestricted text The evalusion measure
ought o be able to highlight the stengths and
weaknesses of a system. Apparenty, the *‘success rate"
measure fails to meet this requirement, presumably
becausc it is too vague to be of much use.!

Unfortunately, this failure seems to be charactens-
tc of many of the task-independent evaluaion metrics
that have been proposed thus far. Since, in our opinion,
the blame is to be laid on the desire for gencrality, we
propose that MT evaluation metsies should be sensitive
w the intended use of the system. In tiis paper, we
begin by outlining metrics that have been proposed and
end by concluding that it becomes crucial o the success

3 According 0 lsabelle {pemonal commumication), Mewo
currenty achieves $7% swecems on & volume of 20 million words
per year. The increased performance is largely due 1o improve
menl in the communicalion SYalm: communicalion noise wed
0 be resjonsible for ¢ large percemage of e failures.

4 The success rais of 80 reported in {lssbells, 1084, p. 268)
proliahiy should not be colvared with the numbers repored for
Metal. la addition 10 vansiating the inpul, Meso dso stempls
to determine if the tramiston should be cheeked by & proleasion
o varalaine. The 80% Agure reported i {lsshelle, 1984) refers
to the fraction of the inpwt hat Meteo handies by itaell withoul
asisance from s professional tanslalor. The Sgures reported
for Metal tefer W an evaluaton of the correetness of e culput
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of an MT effont 10 identify a high-pa

yofl niche appli
Uon so-that the MT system will stand up - well.plz ’tch:
evaluition, even though the sysiem might produce:
crummy translations. S

2. “Traditional Evaluation Metrics
2.1. Systemn-besed Metrics

We idenuly tiree major types of evaluation
metrics:  aystem-based, lezi-based and cost-baied.
System-based metrics count internal data resources such
as the number of words in the lexicons, wiles in the:
grammars, semantic, ‘grammatical, or lexncal featurcs,
the number of representation elerents in the semantc.
ontology or Interlingua (if any), and the number of
translaton rules (if any). The literature contains many
examples of system-based metrics, for instance:

At the moment there are about sixty

subgrammars for analysis and about 900

rewriting rules in total... number of rewrit

ing rules for transfer and generation

processes is around 800, and it will be

increased in the coming few months. The
dicionary contains about 16,000 items at

present, and will be increased to 100,000

items at the end of the project. (Nagao,

1987, p. 278)

An advantsge of these metrics is that they are
easy o measure, which makes them popular. But since
these metrics are tied to a particular system, they cannot
be used very effectively for comparing two systems,
They are much more effective for calibrating system
growth over ime. The major disadvantage of these
metrices is that they are not necessanily related W utlity.

2.2. Text-besed Metrics

2.2.1. Sentence-Based Metrics

These metlrics, the most common ciass, are
applied w individual sentences of target texts by count
ing, for example, the number of sentences semantically
and stylistically correct, the number of sentences
semantically comeet, but with odd style, the number of
sentences partially semantcally correct, the number of
sentences samantcally and synactically incorrect, and
the number of sentences missed alogether. A good
example appears in (Nagao et of,, 1988), in which sen-
tences are clansed into one of five eategories of decrem-
ing intelligibility and into one of six categories of
decreasing sccurscy. Another example is the evalus-
tons developed to measure the results of Eurotra sys-
tems (see Johnson et ., 1983).




Given the subjecuve nature of semanuc. syntacyc,
and {especialiy) styhisuc ‘‘comectness'’, these meiries
are impossible 10 make precise in practice In addiuon,
their limitauon o single sentences mahcs them too
simphsuc (for example, 1t is not ciear how 0 scale the
metic when several source sentences are combined 1n
dic target text, or when pans of them are grouped inwo
sentences differendy)

2.2.2. Comprehensibility Metrics

These metrics seek o mcacure wanslauon quality
by testing the user's comprehension of the target text as
a whoie. They include counung the number of texts
vansialed well enough for full comprchension, the
number of texts in which enough could be gleaned ©v
get a reasonahly good understanding of the content,
though detarls may be mussing, the numler of texts in
which some content could be gathered, enough to tell
whether the text is of interest to the uscer or not, the
number of texws with fatal inconsistencies or omissions,
and the number of texts nussed altogether

These evalustion metnes enjoy some significant
advantages First, they can be performed by the
intended user of the translation, requiring liwe or no
source language expertuse. Second, they take in siride
the mis- or even non-vansiation of text due o ceran
relatively isolated phenomena which have proven very
hard 1o handle in computational sysiems in a general
way (but which people can figure out themselves fairly
eastly). A major disadvantage of these metrics is the
difficulty of quanufying them. One approach to oven
come this dificulty 15 w create comprehension question-
nares that measure {(in SAT-west-like manner) how
understandable transiauons are to their intended users
with respeet to their intended uses. An example, using
a test suite of texts, is proposed in (Iing and Falkedal,
1990). A second approach is to determine how willing
users would be to pay for professional translation of the
ext, given the tansiated version. Since professional
wansistion is expensive, the users will be motivated w0
identify the more useful systems.

223. Amount of Post-Editing

Metrics in this subclass are based on the amount
of work required © tum the vanslated text into 8 form
indistinguishable from a human transiator's eifort Ways
of quantzing this include counting the number of edit
ing keystokes required per page, timing Ui revision
process per page, and counting the percentage of
machine-translated words in final text An example is
the keysuoke count reportied as follows:

“"As an Miemate measure of the systein's
perforinance, one of us corrected each of the
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Sentences in  the last three categones
{(different, wrong. and ungrammaucal)
either the exact or the altemate category.
Counung one stoke for each leuer that
must be deleted and one suoke for each
leuer that must be inserted, 776 strokes
were needed 0 repair all of the decoded
sentences. This compares with the 1918
stokes required 0 generate all of the Han-
sard translations from seraxch.’* (Brown et
al., 1990, p. 84)

Some researchers object o keysuoke counting because
they don't believe that the counts are correlated with
utlity.

23. Cost-based Measren

The turd major type of metric concentrates on the
system’s efficiency in producing a transiation, as in:

1. cost per page of acceptable translation (machine,
human, or muxed),

2. tme per page of acceptable translaton (machine,
human, or mixed).

One such evaluation was done on Taum-Aviation (lss
belle and Bourbeau, 1985)

Tosk Machine Humaen
Preparsson /input $0.014  $0.000
Translaton $0079  $0.100
Human revision $0.088  $0.030
Transcnption /proofreading  $0.022  $0.013
Towal (Can. § per page) $0.183  $0.14%

The problem with cost-based metrics is that they often
don't make the systems look very good. As can be
noted from the table above, the evaluaion shows that
Taum-Aviauon is actually more expensive than human
wansiation (HT). If onc wants the system o look good.
it is imponant w pick & good niche application.

3. Charactaristios of a Good Nichs

We believe a good niche application should meet
as many of the following desideraia as possible:

(a) it should set reasonable expectations,
{b) itshould make sense economically,
{¢) itshould be attractive 10 the intended users,

{d) it should exploit the strengiw of the machine and
ot compete with the swengths of the human,

{e) it should be clear © the users what the system can
and cannot do, and

(f) it should encoursge the field o move forward
toward a sensible long-term goal.$

§ Many long-term gosls have bren projosed over e yews,
FAHQT (fully-ssiormebe high-qualiy wassiswos) (BarHilled,




4 Bxtensive Post-Editing (EPE):
An Inappropriste Nche

It is not easy o 1dentfly a good niche application.
One cannot sinply ke a state-of-the-art MT program
and give 1t 1o a bunch of salesmen and expect a muracle.
One has o find an applicauon that makes sense.

The extensive post--diting (EPE)} applicauon
would appear 1o be a natural way to get value out of a
sttesof-the-art MT system. DBut unforwnately, the
applicauon fails to meet most of tie desiderata proposed
above.

41. (s) Realistic Expectations
One can find numerous tesumonials in the litera-
wre that sound 100 good 1o be true {and probably are):

“ Aluiough you can expect to at least doyble
your translator's output, the real costsaving
in MT lhes in complete elecuonic transfer of
information and the integraton into a fully
cleconie publishing system.” (Magnusson-
\Murray, 1988, p. 180)

'Substantal rises in translations output, by
as much as 75 per cent in one case, are
being reported by users of the Logos
machine transiation (MT) system after only
a few months.’’ (Lawson, 1984, p. )

“‘For one type of text (dawa description
manuals), we observed an increase in
throughput of 30 per cent.'’ (Tschira, 1985)

Statements such as these run the risk of seuing
unrealistic expectations, and consequently, in the long
run, it is possible that they could actually do more harm
than good. (We discuss the dangers of unrealistic
expectaions in secion 7.) If users could really expect
even modest gains in producuvity, then one would
expect that ETE products offered by ALTS, Logos, Sys-
tran, Weidner and others would stand on their ments in
the marketplace, and would not need all the hype.

42. (b) Cost Effectivensss

In fact, careful trials appear W indicate that EPE
is actually more expensive than human translation (11T).
Van Slype (1978) estimated that ETE costs 475 Bims.
per 100 words, almost twice as much as HT (150-250
Brfs. per 100 words). The Canadian govemment found
more or less the same result in their uial of the Weidner
product:

“[Tthe HT production chain wms
significantly faster than the MT production

1960, p 94} 15 perhape one of the more weli-knowa proposals
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chain. How much faster depends on which
phases of the MT chain are counted. If we
count all the steps on the log form, human
Uansiation was nearly twice as fast 2
machine wamslation. If we discount the time
that the machine acwally takes v wamiate
{on the assumption that the paricipants
could use this ime 0 do other useful tasks),
as well as the ume for the second dictionary
update (on the grounds that tiese new or
modified enuies are not intended for the
cumrent text), MT remains 27% slower than
HT If, in additon, we discount the ume
for text enuy, assuming that source lexws
arrive in  machine readable form that
Weidner could import, MT sull remains 5%
siower than HT for all the texts transiated
during the operational phase of the tnal.”
{Mackloviwch, 1991, p. 3)

Thus, there are serious indications that it may not
be commercially visble to use professional Yanslators as
post-editors. In fact, there have been questions about
the cost effectiveness of the EFE spplication dating back
 the ALPAC report, well before many of these pro-
ducts were inzoduced inwo the marketplace:®

“The postedited transiation ok slighly
longer 10 do and was more expersive than
conventional human tanslation... Dr. J. C.
R. Licklider of TBM and Dr. Paul Garvin of
Bunker-Ramo said they would not advise
their companies to establish such a service.”
(Pierce et ol., 1968, p. 19)

43. (c) Attractivensms to Intended Users

In addiion, ETE hms failed to gain much accep-
tance among the intended target audience of professional
transiators, because postediting tums out © be an
extremely boring and tedious chore.

“Most of Ui transiators found postediting
tedious and even fruswating. In panicular,
they complained of the contorted syniax
produced by the machine. Other complaine
concerned the excessive number of lexical
allematives provided and the amount of
Ume required o make purely mechanical

® The cant efl eclivencas of the E3E spplication in dscumed is
more dewsl in Appandin 34 of the ALPAC repest  The appendia
obeerved that posvediung tends © “'impede the rupid \asslolon
and assist e slow vaaslsion’* (Peres of o, 1908, 9. 84). Thi
would suggest thet EPE producs might be more appropria for
casul we by aa wmalewr rather Lhas daily we by s prolesions!

T Prriags the ek woakd be Jews whow if Wb wer inlerface
were made more Sembie and more wen (Readly.




revisions ™ (Perce et ol . 1966, p. 96)

*Many, but not all, vansiators decided. after
the firet phase of the MT expenment, that
Systran was not a vanslauon aid, hecause
they found that it took wo long, and was
o tedious. 0 convert raw MT into 8 trans-
lauon w which they would be prepared
put their name.”"* (Wagner, 1985, p. 203)

*When asked by the consultant if they
would hke w0 conunue working with
Weidner on the same texts after the end of
the tial, not 2 single parucipant accepted.”
(Mackloviteh, 1991, p 1)

Afler reading Mackloviwch's descripuon of some
of the emors in (Macklovitch, 1986), one can easily
appreciate why some of the translators would be frus-
trated with the post-editing task. Mackloviich observed
that approximately half of the erors in one sample
involved the overuse of French aricles. In wanslaing
an English noun phrase into French, it is a preuty good
bet that the French noun phrase should begin with an
article even if there isn't one in English. However, this
rue does not hold in tables, where the French use of
articles is apparenty somewhat more like English. As it
happened, one of the texts used in the tial contained 3
very long list of erop vaneties published by Agriculture
Canada, most of which should not have been transiated
with an article. Unfortunately, the Weidner system did
not know that noun phrases work differenty in tables,
and consequently, the post-editor was faced with the
rather tedious task of deleung the artcle and adjusting
the capitalization lor each of the crop vanetes in this
very long list The professional wanslator probably
would have found it quicker and more rewarding o
transiate the list from scrawch.

44. Kay's Characterisation of EPE

One can contnue o go through the list of
desiderata pmposed above and find even more reasons
why EIE is an inappropriste niche. Rather than beat a
dead horse ourselves, we thoughi wz would let Martin
Kay do it for us, as only he can:

*“There was a long period ~ for all | know,
it is not yet over - in which the following
cornedy was acted out nightly in the bowels
of an American government oflice with the
aim of rendenng foreign texia into English.
Passages of innocent prose on which it was
desired to effect this dehicate and complex
operation were subjected © 8 [rocess of
" viviseeon at  the hads of an
uncemprehending  electronic  monster dhat
vansforined them into stammening streams
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9f verbal wreckage. These were then placed
into only slighly more gende hands for
repair.  But the damage had been done.
Simple wols that would have done so much
0 make the repur work easier and more
effective were not w0 be had presumably
because of the voracious appetite of the
monster, which left no resources for any-
thing else. In fact such remedies as could
be brought o the torwred remains of these
texts were administered with colored pencils
on paper and the final copy was produced
by the action of human fingers on the keys
of a typewriter. In short, one step was sin-
gled out of a faily long and complex process
at which to perpetrate automation. The step
chosen was by far the least well underswod
and quite obviously the least apt for this
kind of weatment'' (Kay, 1980, ‘‘The
Proper Place of Men and Machines in
Language Translation,” p. 2)

8. A Constructive Suggestion:
The Workstation Approach

Having established that EPE is inappropriste, Kay
then suggested a workstation approach. At first, the
workstation might do liwle more than provide word-
processing functionality, dictionary access and 80 on,
but as tme goes on, one might imagine functionality
that begins o look more and more like machine wransio-
tion.

“] come now w my proposal. ] want
advocate an incremental spproach o the
problem of how machines should be used in
language tansistion. The word epprosch
can be taken in iw original meaning as well
» te one that bas become 8o popular in
modem technical jargon. | want © advocate
s view of the problem ia which machines
are gradually, almost imperceplibly, allowed
to take over cerain functions in the overall
wansistion process. Fimt they will take over
funciona not esscntinlly relsted to tansls
ton. Then, liwe by liwle, they will
spproach transiation iself. The keynowe will
be modesty. At each stage, we will do only
what we know we can do relisbly. Liule
steps for liwde feetd” (Kay, 1900, p. 11)
in hs concluding remarks, Kay expressed the
hope that his approsch be implemented by someone
with enough *‘uste’”” © be realistc and pragmatic.
“The twanslator's amanuensis [worktation]
will not ran before it ean walk. ft will be




called on only for that for which its masters
have leamed w wust it It will not require
constant infusions of new ¢d Aoc devices
that only expensive vendors can supply. It
is a framework that will gracefully accom-
modate the future conwibutions that linguis-
ucs and computer science are able w make.
One day it will be built becawse its very
modesty assures its success. It is to be
hoped that 1t will be built with taste by peo-
ple who understand languages and compue
ers well enough o know how hule it is that
they know '’ {Kay, 1980, p 20)

In fact, Kay's approach has recenly been imple-
mented by people who understand the practical realides
well enough 10 take an even more modest approach than
Kay himself probably would have wken. CWARC
{Canadian Workplace Automation Research Center) has
undertaken to provide the Canadian government's Trans-
lauon Burcau with a translator's workstation that could
be deployed in the ncar-term to the bureau's 900 full-
sme gansdators (Mackloviteh, 1989). For obvious prag-
matc considerations, they have decided to use the fol-
lowing off-the-shelf components:

(a) aPC/AT,
(b) network access w the Termium terminology data-
base on CD-ROM,

{¢} WordPerfect, a text editor,

(d) CompareRite, a program for comparsing two ver
sions of a wext file,

(e) TextSearch, a program.for making concordances
and counting word frequencies,

{f)  Mercury/ Termex, a program for mantaining a
private termunclogy database,

(g) Procomm, a program providing remote access ©
daia banks via a telephone modem,

(h) Seconde Memoire, 3 program that deals with
French verb conjugations, and

(i} Software Dridge, a program for converting word
processing files from one commercial format into
another.

‘This is clearly 2n ideal starting poins for introduc.
ing wehnology ino the wanslator's workplace. They
will hopefully be able 0 demonstrate that the PC-based
workstauon is cleadly superior 1o diction machines.
After ey have achieved a Unckreecord of success and
the new technology has been in place for & while, Uiey
will be in & much bever position 1o inwoduce sdditonal
wols, which might be more exciting W s, but also more
nsky {or thr nanagers at the ganslation bureau.
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One might imagine all kinds of exe;g

For example, the workstation could have 5 u::;p:::?:
key, like control-space in Emacs, which would i1} in the
rest of a partially typed word/ phrase from coptext. One
might ke this idea a step further and imagine that it
ought o be able to build & superfast typewriter that
would be able 10 comect typos and fill in context given
relauvely few keysuokes. Peter Brown (personal com-
munication) once remarked that such a superfast type-
writer ought 10 be possible in the monolingual case
observing that there is 30 much redundancy in languag

that the user should only have © type a few characten
per word, or about the equivalent of 1.25 bits per char
acter (Shannon, 1951).% which is only slighty more than
a byte (ascii character) per English word on average.
The user should have 0 type even less in the bilingual
case because the source language should provide quite a
number of additional bis of information.

The superfast typewriter may still be a ways off,
but we are almost already in a position to provide some
very useful but less ambitious facilities. In particular,
the Translaion Bureau currenly spends s lot of
resources retranslating minor revisions of previously
translated materials (e.g., annual reports that genenlly
don't change much year after year). It would be very
useful if there were some standard wols for archiving
and retrieving previously transisted texts 30 that the
transiators would have access 10 the previous transls-
tions, when appropriate. It is also becoming possible w0
use bilingual concordances 0 help with terminological
issues,

The workstation application stands up to the six
desidersta proposed above much better than the EFE
application. [t is (a}) much more realistic, so it should
have a better chance of (b) economie success. After all,
it ought 0 be able 10 beat dictaion machines, at lemt in
many cases. In addition, it has a beuer chance of (¢)
being attractive to the intended users and (d) exploiting
the suengths of the machine as well as twose of the
human since it is being developed and tested by profes-
sional tramelators at the request of a translation organits-
tion. S'ace it is 30 modest it should be (e} fairly clear
what it can and cannot do. Finally, there is s (f) clear
path plan toward a desirsble long-term goal, since the
strategy explicily calls for mote and more ambitous
ols a3 ime goes on.

? Shoanoa's =sumate Ui Eaglish bes as envopy of 1.23 b
per charscier is probably wo opurmsuc. In practice, one would
probaidy expect 8 pracheal sysiem o kare aA avOp7 somewhes
closes 10 1.78 biw per character (Browa ¢f of, 1991).




6. Another Constructive Suggestion:
Appeal © the End-User

The workstauon approach is & direct appeal to the
professional wvunslators; 1t uses the bencfits of office-
automayon as a way w sneak technology into the
Tanslaor’'s workplace. An alternauve approach, which
also seems promising o us, is © use the speed advan-
ages of raw (or almost raw} MT © appeal w die end-
user who many not require high-quality.

6.1. Rapid Past-Editing

After noung the wranslators were unlikely © sup-
port the EPE applicauon because they are unlikely
choose MT over HT, Wagner found that end-users
would often opt for erummy quick-and-dirty translauon,
if they were given a choice.

*We thereore decided to use Sysuan in a

different way —~ to provide s [aster transls

ton service for those vanslation users who

wanted 1t and were willing to aceept

lower-quality transiation.”” (Wagner, 1985,

p. 203)
The output from Systran was passed through a ‘rapid
post-editing’ service that emphasized speed (4-5 pages
per hour) over quality. When the project was first
presented to the Uanslation stafl, it was well-received
and 13 out of 35 volunteered w0 offer the rapid post
ediung service on the understanding that they could opt
out if they did not enjoy it. \Wagner found that ‘‘the
option is popular with a number of users and perhaps
surprisingly, welcomed with some enthusiasm by CEC

[Commission of the European Communiues] vamlators .

who find rapid post-ediong an interesting challenge’
(Hutchins, 1988, p. 261).

Wagner's rapid post-editing service is a much
beuer ap .. ation of crummy MT than EPE because it
gives all partes a choice. Both the users and the trans-
lators are more likely 0 accept the new technology,
warts and all, if they are given the choice 0 go back
and do things tie cld-Tashioned way. The trick 10 being
able © capitalize on the speed of raw MT is 1o persuade

both the vansistos and the end-users o accept lower

quality. Apparenuy, the end-users are more easily con
vinced than the Uanlaslors, and herefore, for this
approach to fly, it is important that the end-users be in
the position to choose between speed and quality.

8.2. No Pust-Editing

The Georgetown system was used extensively at
the EURATOM Research Center in Ispm, ltaly, and the
Atomic Energy Commission's Oak Ridge Natonal
Laborstory from 1963 untl! 1973, Trusistions were
delivered without pre-editing or post-editing. In 1972-
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1973, Bozena Hemss.Dogtert (now Bozens Thompson)
conducted an evalusuon and concluded tiat users were
quite happy with raw MT-

“The users presented s rather sausfied
group of customers, since 96 percent of
them had or would recommend machine-
wansiation services to their colleagues, even
though the texts were said W require almost
twice as much tme o read as original
English texts (humanly-transiated texts also
were judged to take longer © read, but only
about a third longer), and thst machine-
tanslated texts were said w be 21 percent
unintetligible. In spite of slower service
than desired and a high demand on reading
ume, machine tanslation was preferred
human wvarslation by 87 percent of the
respondents if the latier wok three times as
long as the former. The remsons for the
preference were not only earlier access, but
also the feelings that the ‘machine is more
honest’, and that since human labor is not
invested it is easy w discard & wext which
proves of marginal interest. Geuting used to
reading machine-tzanslation style did mot
present a problem as evidenced by the
answers of over 95 percent of the respon-
denws.’" (Heniss-Dostert, 1879, p. 206)

It is also interesting o compare the attitudes of
the users of this service the with attitudes of the transls
ors mentioned above. Henisi-Dostert found that end-
users were generally quite supportive, and would recom-
mend the service W a frend, whereas Mackloviteh
found that professional translators were generally un-.
ling W continue using the service themselves, let alot.
recommend the service © a friend.

“A grateful word is in order on the usen’
attides, who were most cooperative and
friendly, and interested in what wms
involved in machine tamnsistion. They
showed their familiarity with the sberrations
of the texts, some of which were considered
quite amusing ‘classics’, eg., ‘waterfalls’
instead of ‘cascades’ (the uners asked that
this not be changed!). Very commonly, and
understandably, they were interested in
improvements and offered many sugges-
tons. An example of an extreme attitude
on the part of one user in this respect was
that of ‘chealing’ on the questionnaire by
giving less positive answers than in onal dis-
cusions. When subsequently asked about
this, he reacted with something like: 'l wse
it 50 much, | want you to improve it, and if




1 show that | am sausfied. you will not work
on st any more.”” (Henisz-Dostert, 1979, p.
151)

Why are these users so much more sausfied with
MT than the vanslators involved in the Canadian
govemnment's tnal of Weidner? We believe the
difference 15 the applicauon. It makes sernse © offer
end-users the opuon w wade off speed for quality,
whereas it does not make sense © Uy 0 fome Uansis-
1ors 1o become post-editors. Consider the example of
the crop vaneties mentioned above. Many end-users
mught not be otothered o much by the extra ardcles
because they can quickly skim past the mistakes, but the
professional wansiator might feel quite differenty about
the extra articles because he or she will have © fix
them.

6.3. More Modet Atteripts t0 Appeal to the End-
User

Consider, for example, the problem of reading
email from other countries. The first author currendy
receives several messages a day in French such as the
following:®

Pour repondre aux quesuons de Maunzio
LANA, j'ai entendu dire de bonnes choses
concernant le programme ALFS de Alan
MELBY. Clest au moins le nom de sa
societe {(ALPS) qui se uouve a Provo ou a
Orem (Utah, USA). 1l est egalement pro-
fesseur de linguistique a la Brigham Young
University {Provo, Utah).

It might be possible to provide a ol to help recipients
whose French is not very good. Imagine that the email
reader had a “‘cliff-note’" mode that would gioss many
of the content words with an English equivalent:

Pour respondre aux questions de Maurizio LANA,

snwer queshene
j'al entendu dire de bonnes choses concernant
heard 20y poed  bhings  concormny

Cliff-note mode could be used as 8 way (0 sneak
technology into the email reader, just s Kay's worksta-
tion approach is & way of sneaking Wwehnology into the
tanslaior's workplace. At first, ¢liff-note mode would
do little more than table lookup, but as time goes on, it
might begin 1 look more and more like machine vane-
lation. In the luture, for exainple, the system might be
able © gloss the phrase le nom de as socictz m the
name of his company, but currendy the system would
gloss nom as behalf and socicle a3 socicly, because these
transialions are more common in the Canadian Hansards

* These measages wuslly amve withaut accems.
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(parliumentary debates), which were wed 4 ¢ain the
system.

Clifl-nole mode sands up fairly wel} 1o the six
desidersta. (a) It sews reasonable expectations. (b) It
doesn't cost much © run. (c) It ought 1 be anractive
users. Afier all, those who don't like it, don't have ©
use it (d) It is well-positioned 1o integrate the strengths
of the machine (vocabulary) without competing with the
strengths of the user (knowledge of functon words, syn-
tax and domain constraints). (e} It is so simple that user
shouldn't have any uouble apprecisting both the
suengths as well as the weaknesses of the word-for-
word approach. Finally, (f) the strategy of gradually
introducing more and more technology is ideally suited
for advancing the field woward desirable long-term goals.

7. Conciwsion

We have identified six desiderata for a good niche
application. Two marketing strategies appear 10 meet
these six desiderata fairly well:

(1) use the benefits of office-automation © sell © the
professional transiator, or

(2) use the speed advantages of raw (or almost raw)
MT w0 sell o the end-user who many not require
high-quality.10

The discussion has swressed pragmatism
throughout.  The speech processing community, for
example, has been somewhat more succesaful recendy in
making it possible to report erummy resuls. It is now
quite acceplable in the speech community 10 work on
very resuicted domains (e.g., spoken digits, resource
management (RM), airdine tnffic information system
{ATIS)) and to report performance that doesn’t compas
with what people can do. No one would even suggest
that & machine should be able 0 recognise digiw s well
as & person ¢could. Becaume the field has taken a more
realistic approach, the field now has a fairly good public
image, and is sppearing 10 be making progress at & res-
sonable rate: .

‘'Slowly but surely, the technology is mak-
ing its way inwo the real world."" (Schwarns,
1001, Bueiness Week, p. 130)

10 Otrer possibilies heve sleo been succons/d in e past
Xerou for example, has obiained improssive resul® by invedue:
ing 8 resincied language into U document preparaiion ergaaisey
uon (Huiching, 1088, p. 284). Smant Systemn has alse expioind
Un we of 3 revicwd langmge (s ergsnisations Ut geserale
uxt Limsing e domais s another formels for suceass. The
clamic example is Metve (loabelle, 1984) Unforamisly, how-
ever, it 18 very hord 10 and very many olhor asturally-occurming
limied domains st people care thowl, and consequently, Uhis
stralegy is wadikely W0 be repesied very maay Smws ia ihe (uiare,




But there was a2 ume when speech researchers
were much more ambiucus  According 0 Klaw's
review (Klat, 1977), the fist ARPA Speech Under
sanding project {Newell ef of. 1973) had die objecuve
of obwuning a breakthrough in speech undemstanding
capability that could then be used oward the develop
ment of practcal man-macline communicauon systems
Even though Harpy (Lowerre and Reddy, 1980) did in
fact exceed the specific goals of the project (e.g., accept
a thousand word-vocabulan connected-speech with an
aryficsal synax and semanucs and produce less than
10°¢ semantc error in a fcw umes real ume on & 100
mups machine), it didn’t matter becsuse Harpy had
failed 10 obwun the antcipated breaktirough. And con-
sequently. funding in speech recognition and understand-
ing was dramatically reduced over the following decade.
When activity was evenmally resumed many years later,
the community had leamed that 1t is ok 1o stnve toward
realistic goals, and that 1t ~an be dangerous o talk ahout
breakthroughs.

7.1, The GU Experiment

The experience in machine wranzlanon is perhaps
even more sobenng. The 1954 Georgetown University
(GU) experiment was a classic example of a success
catasgophe. In Zarechnak's 1979 review of early work
on machine vanslanon, he recalled that the GU expen-
ment was originally seen as a huge advance:

**The result of GU machine translation was
given wide publicity in 1954 when it was
announced in New York. The announce
ment was greeted by astonishment and skep-
tcism among some people. L. E Dostert
summanied the result of the expenment as
being an authenuc machine translation
which does not require pre-editing of the
input nor postediing of the oupul’
(Zarechnak, 1979, p. 28)
But now, we can look back and see that the 1954
GU experiment probably did more harm than good by
scting expecintions at such an unrealisuc level hat they
could probably never be met. Ten yews after the GU
experiment, the ALPAC report compered four then-
current systems with the earlier GU experiment and sug-
gested that there had not been much progress.

*The reader will find it instructve to com-
pare the samples above with the resuls
obtained on simple, or selected, text 10
years carlier (the Georgetown-I[IM Expen-
ment, hwnuary 7, 1854) in that the carier
samples are more -eadable than Uie later
ones.” (Merce et el., 1966)

Zarechnak, 2 member of the Georgetown effon,
compluned rather biuerly that the comparison was
unfair. In reality, the 1954 GU experiment had been s
canned demo of the worst kind, whereas the four sys-
tems developed during the 19608 were intended 10 han-
dle large quantues of previously unseen text

*‘When ten years later a text of one hundred .
thousand words was translated on & com-
puter without being previously examined,
one would expect & certain number of errors
on all levels of operations, and the need for
post-ediang. The small text in 1954 has no
such random data © wansiate.’’ (Zarechnak,
1979, p. 56)

In fact, the ALPAC committee had also appreci-
ated the “‘wy''-ish mpects of the 1951 GU experiment,
but they did not feel that that was an adequate excuse.
They criticized both the 1954 experiment 2 well as the
four systems in question, the former for setting expecta
uons unrealistically high, and the lanter for failing ©
meet those expectations, unrealisic as they may be.

**The development of the elecyonic digital
computer quickly suggested that machine
translation might be possible. The idea cap-
tured the imagination of scholars and
administators. The practical goal was sim-
ple: o go from machine-readable foreign
technical text w useful English text, aceu-
rate, readable, and ultimately indistinguish-
able from text writen by an Amencan
scientist Early machine warslations of sim-
ple or selected text, such as those given
shove, were as decepuvely encoursging as
‘machine vanslaions' of general scientific
text have been uniformly discouraging.”
(Pierce et ol., 1968, pp. 23-24)

Il expectations had been properly managed and
the walers had not been poisoned by the 1954 GU
experiment, it is possible that we would now look back
on the MT effort during the 1960s from a much more
posiive perspective. In fact, one of the four systems in
question later became known as Systren, and is sull in
wide use today. In this sense, early work on MT was
much more successful Uian early work on Speech
Understanding; the fimt ARPA Speech Undemstanding
Project did not produce any systems with the same
longevity as Systran.

For some resson that is difficult ©© understand, the
two fields currently have entirely different public
images; on the one hand, the laymen can readily recog-
nize that it is extremely difficult for & machine to recog-
nize speech, while, on the otier hand, even the manager
of s translation service will blindly accept the most




preposicrous pretensions of pracucally any MT sales-
man. Perhaps we can change tus perception of we
succeed 1n fucwsing our atenuon on good apphications
of state-of-the-an (i.c., crummy) machine vanslauon.
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