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Abstract
TRANSTYPE is aninteractive machinetranslationprototypewhich hasbeendesignedat RALI with the hopethatit could efficiently
assistiranslatorsn their daywork. During spring2001,the latestversionof our prototypewasevaluatel in anin situ setting. We first
describeour evaluationprotocolandthenanalysethe datawe obtained.Secondwe know that TRANSTY PE hasbeenemulatedanda
few clonesof it arealreadyavailable. Thereforewe have decidedto openourlog-filesto the smallbut growing TRANSTY PE community
We believe sucha databaeto be a helpful resourceor boththe researchergwolvedin the TRANSTY PE project,andalsofor all those
interestedn observingranslatorsatwork. Third, we briefly describea free TRANSTY PE Playertool thatwe have developped;thatis, a

JAVA applicationwhich allows a givenlog-file to be playedback.

1. Introduction

With few exceptionsin very specific domains (e.g.
(Chardioux, 1989), anddespitegreatimprovementsin ma-
chinetranslation(MT), it is awell known factthattransla-
torsfeelreluctanto post-editheoutpu of amachnetrans-
lator. TRANSTY PE originatedin themid-ninetieFosteret
al., 1997) with the ideathatautomaic translationtechrol-
ogy could neverthelesde of useif conceived in aninterac-
tive setting.

Currently TRANSTY PE takesthe form of a text-editor
which embaeils a probailistic engne whoserole is to pro-
vide atary time a pop up meru contairing a ranked list of
comgetionsthat may extend what the translatoris typing.
Thus, a translationemeges from alternatingcortributions
by humar andmachine, with thetranslators inputsserving
asprogressiely informative corstraintsfor theMT compo-
nert (seeFigurel).

It hasbeenshavn that unde a word-competion sce-
nario, a userwho carefully looks at the propcsals made
by TRANSTYPE and acceps them on purposemay save
arourd two thirds of the keystrokesneecakdto typethefull
text (Fosteret al., 1997. During spring 2000, a mature
prototype wasevaluatedin anin situ setting. Tentransla-
torscaneto ourlaboratoryandusedTRANST Y PE for more
thanonehoureach Theresultsof thisstudyhave beerfully
describé in (Langlaisetal., 2000.

Several small mistales were madeduring this evalua-
tion that slightly pollutedthe interpretationof the figures
we obseved. For exanple, we madea few badergoromic
chdcesthatrendeedthe useof TRANSTY PE lessobvious
thanwe thoucht. We alsodid not realizethattiming each
interactionto the millisecand wasnecessaryto make clear
meastementsof sometricky obsenations.

Among the qualitative feedb@&k we gained from this
evaluation, translatorsmentionel how importantlexicons
arein thetranslationprocess.Actudly, lexicons are prob-
ably the only means a userhasto tuneatranslationengine
to his/herspecialneed. Therefore,we dedded to extend
TRANSTYPE so thatit now allows for the on-line inte-

grationof userlexicons. Thetechni@l detailsbehird this
new implemenationarefully describedn (Landaisetal.,
2001).

For all thesereasonsye decicedto carryoutanew in
situ evaluationof TRANSTY PE duringsummer2001 Sec
tion 2. provides a descriptionof the evaluationprotocd we
applied In section3., we analysehelog-fileswe collected
In sectiond. we describearesourcdreely availabe on the
Internetwhich offersin areadyto-useformatall theinter
actionsbetwesn TRANSTY PE andits users.This resource
comes with a graphia@l interface(a java applet)which al-
lows a given sessioro be playedback

2. Thesummer 2001 evaluation protocol

An in situ evaluation of TRANSTYPE was carriedout
during spring200Q andthe resultsof this studyhave been
describedn (Langlaisetal., 2000. Sincethen,the proto-
type hasbeen improved andit is now ableto suggestom-
pletionsthat go beyond the word level (seeFigure 1 for
sucha comgetion). This is dore by allowing the userto
incorpaateat ary time his or herlexicon thatmay contain
unitsassociationge.g. shipbuilding/construction navale).

At thesameime,we correctedafew ergonomic choices
thatweremadein the previousversionof the prototype and
which wereresponsibleof mary misusef the prototype
Amongthese,in the previousversionof TRANSTY PE, the
ENTERKkey wasusedto move to the next sourcesenteie
to be translated(this chdce was made at a time when
TRANSTYPE did not have a graphcal interface). But we
obsened thattheinclination of mary userswasto usethis
key to acept the top meru completion Therdore, it of-
tenhappenal thatauserunexpectedlychargedthesentece
beingtranslatedthuslosingsometime to come bad to the
previoussentegeto pursueits translation.

With thegoalof evaluating TRANSTY PE in its new set-
ting, we designeda new evauation protocd that required
abou onehourof auserstime.
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Figurel: An example of interactionin TRANSTY PE with the sourcetext in the top half of the screen.The targettext is
typedin the bottomhalf with suggestiongiven by the menuat theinsertionpoint.

2.1. Road map of the evaluation protocol this 5-8 periodstagewill make the userfamiliar with
thefew specifc commandsTRANSTY PE requireqe.g.
selectinga new sourcesentenceo translate) We also
usedthis stageto calibratethe users typing andor

translatingspeed

Introduction The useris first introducel to TRANSTY PE
andto thegod of theevaluation. Geneal instructions
are given during this introdudion. In particular we
emplasizethat the translatorshouldnot worry abaut
formatting matters,but insteadshouldfocus on pro-

dudng a version whosecortentwould requireanor-  Step 2 (15-20 minutes) In the secondstep, TRANSTY PE

mal review. We must stresshere, that it is not our
god to gradethe qudity of the translationprodiced,
althowghwethink it would beveryinterestingo know
whetler TRANST Y PE hasary impad (positive or not)
on translationquality (seethe qualitatve survey for
moreonthatquestion).

Step 1 (5-8 minutes) Thefirst stepof the protocd putsthe

subjectdirectly in contact with the text-editorimple-
mentealin TRANSTY PE. Thiseditoroffersall thestan-
dardopeations(cut& pastedelete etc.)thataperson
familiar with computersmay expect. During this pe-
riod, TRANSTY PE worksin asilentmode(i.e. it does
not propasearything) andthe useronly usesthe edit-
ing functiondities of the prototype We expect that

is switchedto its normalmode, thatis, proposingafter
eachkeystroke the compldion of the currentword, or
thecurrentsequeneof wordswhenever it belongto a
geneal purpcselexicon automaically integratedinto
TRANSTY PE.

Step 3 (5-8 minutes) The purposeof this phasewas to

gawe the usefulnessof the new functiondity we
addeal to TRANSTYPE; thatis, integratinga userlex-
icon; which to begin with wasmanudly designedor
thespeciatext we aslkedtheusergo translatehere.

Survey The evaluationproto®l endsup with a feed-bak

suney to collect the subjects feelings and sugges-
tions.



Beforestepsl and2, sometime wasallotedto thetrans-
latorto becanefamiliar with theassignmentOver aperiod
of at most5 minutes, the userwasallowed to try, without
beinglogged,to bemmefamiliarwith theassignmentThis
wasdore in the hopeof reducirg theslow down we usually
obsened at the very beginning of eachstep,dueto hesita-
tionsandergonomic adgtations.

No othe resourcethan TRANSTYPE was available to
theuseratthetime of translating.In particular anddespite
thefactthatsomeusersweredisturbedby this, we did not
providethemwith adictionary Consultatiorof adictionay
would have madethetiming of our experimentddifficult to
autonatise.

2.2. Material used during thisevaluation

The materialusedin the two first stepsconsistedof
a corpws of abou one hunded isolatedsentegeschosen
from the Hansardcorpus. We excludedthe sentencethat
hadbeenusedduring the training of the languageandthe
translationmodds and also removed sentecesthat were
toolong, contanedtoo mary comgicatedpropernamesor
numters,etc. Finally, we inspecte the selectedsentenes
in orderto remove thosethatwe foundto be ambigwusor
difficult to translatewithout larger cortext (e.g. sentenes
with ellipses etc).

During step2, it wassometimehe casethatsequaces
of wordswerepropacsedinsteadof justa singleword. This
was due to the fact that TRANSTYPE automaticlly inte-
gratesagereralpurpcselexicon. Actudly thislexicon was
autonatically acquiredfrom anexcerptof the Harsardcor
pus. Tale 1 gives someof the entriesbelongng to this
lexicon.

sourceentry targetentry

o family allowancecheque e chequed’allocationsfa-
miliales

e export enhancenent e progranme de stimula-

program tion desexportations
e programmed’améliora-
tionsdesexportations

o federalcuts e compressiondudgétai-
resfécérales

e seniorofficials e hautsfonctiomaires

Table 1: A few entriesfrom the geneal purposelexicon
autonatically integratedin TRANSTY PE.

For step3 (theonewith theuserexicon), wetook anex-
cerptof atext from theHealthCanad Internetsite: “Nutri-
tion for Healthy TermInfants”. Thistext is by naturefairly
differentfrom the oneswe trainedour translationengine
on. We think it would refled moretruly the ervironment
in which TRANSTY PE may be used. We alsothink thatin
suchcasesthe nedl for specializé lexiconswould alsobe
stronger Thelexicon we integratedin TRANSTY PE during
step3 is compesedof 14 entriesthataregiven in table2.

3. Analysis

The goal of this evaluation was two-fold: to meaure
if TRANSTYPE saves time for its usersandto gawe if it

helpsin otherways,suchasgiving ideasfor thetranslation
of termsfor which thereis somehesitation.As the sugges-
tions of TRANSTYPE arecorredly spelled,their selection
redu@sthe numbe of misspellingsn thetargettext. This

is particularly usefulfor comgdeted prope nours or num-

bers,which mustalways be carefully transcribedand are

oftenproneto error.

3.1. Thequalitative survey

In our two setsof experiments.all our subjeds (except
one) were enthisiasticabaut this concept of a translation
typing tool even thoudh our prototypewasfar from being
perfect. At the end of the sessionthe userswereinvited
to answera few questionsandto commaent on the proto-
typethey used.Herearethe answerdo somequestionswe
asled:

e Do you feel TRANSTY PE makes you faster ?

4 answeredno”, 1 said“not atthe beginning”, 1 said
“maybe”, two said“yes”.

It isworthmentioningthatnoneof theseusersactudly
manaedto go fasterusingthe completionspropcsed
by TRANSTYPE.

e What do you think of the possibility of adding your
own lexicon within TRANSTY PE?

All theuserssaidit is really a must. For four of them,
it would even justify the useof TRANSTYPE in their
daywork.

e Do youthink TRANSTY PE had an impact on the qual-
ity of your translation ?

Most of the usershad the feeling that TRANST Y PE
hadanegativeimpad ontheirtranslation.Interruption
of thementalprocessandthetendery to translatdit-

erally aresomeof the problemsmertioned. However,

usersappreciatednowever the comgetion of difficult
entities,suchasnumtersandpropg names.

e Do you have any suggestions to
TRANSTYPE?

improve

Themainones are: a) remove shortcomgetionsfrom
the pop-upmenu;b) integrate TRANSTY PE within a
real text editor; c) proposeonly the baseformof the
words.

Most of the userswere corfidert that with time they
would becane more proficient at making better use of
TRANSTYPE. Onetranslatorpointedout thatonce he had
anidea,he wentalongwithout looking at the suggestions;
andin fact, he almostnever usedthe tool. We were glad
to obsene thatthe usersreally appreéatedthe possibility
of addingtheir own lexicon. We know, however, that this
kind customizéion is always appeciatecbecaiseuserdike
to malke their tool their own, eventhoudh in practicevery
few take the time to really adat their existing tools, such
astheirtext editor.



sourceentry

targetentry

healtly terminfants
dietitiansof carada

nourissonsnésatermeetensané
lesdiététistesdu canala

healthcanala sané canala

public health sané publigue

partly skimmedmilk lait partiellemengcéemé
skimmilk lait eciemeé

breastfed nouri ausein
breastmilk lait maternel

canalianpadliatric society
commerdal iron-fortified formulas
infantformulas

modesof feedng

canalafood guideto hedthy eating
iron defidengy

sockte canaliennede pédatrie

lespréparatios lacttescommeciale enrichiesdefer
prépaationspournourissons

modes d’alimentaion

guidealimentairecaradien

carerceenfer

Table2: Thespecializedexicon manudly desigredfor step3 of our protocd.

3.2. Quantitative analysis

A theoretich evaluation of the translationengine(Fos-
teretal.,1997) hasshovn thatTRANST Y PE cansave abaut
two thirds of the keystrokes neectdto typea given transla-
tion (at leastin situationswherethe text to be translateds
closeenaughto thoseusedattrainingtime). Unfortundely,
the resultsgiven in table 3 are quite different. The users
saved on averageonly 31%beausethey did notuseall the
comgetionsthatwereavailable to them. Fromthe studyof
thelogskeepng track of the users’actions,we inferedthat
userscoud have sared up to 68% of the keystrokesif they
hadalwayschoserthebestcomgetionsthatwereavailabe
to them.

subje¢ | typed | accet | erased| final | % typed
1 1528 | 1001 181 | 2348 60%
2 791 411 181 | 972 66%
3 1234 582 149 | 1667 68%
4 1255 164 60 | 1360 88%
5 554 311 77| 789 64%
6 1220 757 191 | 1786 62%
7 374 260 94 | 537 59%
8 634 352 178 | 809 64%
9 2198 332 407 | 2123 87%
2000 | 1088 463 169 | 1377 69%
2000 486 972 111 | 1347 55%

Table 3: Numbe of charaterstyped aceptedby validat-
ing the suggetionsof TRANSTY PE, anderased Thefifth
colum reportsthe numbe of charaterspresenin thetext
prodwedat Step2 of our protocd. Thelastcolumnshows
the propation of charatersmarually typedover the num-
berof chaacterdn thefinal text. Thelasttwo linesindicate
themearfor thisyea’s (2001)evaluationandfor lastyea’s
(2000.

Theseresultsarenoticeably differentfrom thoseof last
yea, whereusershadsaved 45% of the keystrokes (seethe
lastline of table3).

Whena useracepteda comgetion, it was23% of the
time with the mouse 38%with thereturnkey aftercycling

throughthelist anaverageof 3.1times,and39%usingonly
thereturnkey bea@usethe compldion wasthefirst chace.

3.21. Productivity

We define prodictivity as the ratio of the numter of
charatersin thefinal text over thetime it took to prodwce
thetext. In thefollowing, we expresshis quartity in terms
of the numbe of chaactersprodwcedin a minute. In in-
terviews, someof thetranslatorgevealedthatthey though
that TRANST Y PE hadimproved their prodictivity. Unfor-
tunately Table 4 doesnot corrobaate this favorableim-
pressionpbecaiseon the average,raw produdivity actudly
wentdown by -17%,animprovementoverlastyea’s-35%!

Subje¢ | Stepl || Step2 | Gain || Step3 | Gain
1 153 112 | -27% 89 | -41%
2 28 53| 88% 43| 53%
3 114 94| -17% 63 | -45%
4 86 84| -3% 79| 9%
5 79 48 | -39% 57 | -32%
6 113 104 | -7% 58 | -45%
7 53 37| -30% 61| -7%
8 64 40 | -38% 43 | -32%
9 145 119 | -18% 137 | -17%

2001 93 77| -17% 70 | -25%
2000 102 65| -35%

Tabe 4: The prodictivity of the translatorsat ead stepof
theprotocol. Gainfiguresarecomptedwith theprodudiv-
ity measuedin stepl. Thelastline indicaesthe meanfor
all translators.The lasttwo columrs give the prodctivity
andgain for step2 but not courting thefirst 10 minutesin
orderto take into acountthelearningprocesf theinter-
actionwith TRANSTYPE.

Onesubject(no 2) who wasespeciallyslow in thefirst
stepmadea very produdive useof compldgions. With the
lexicon, usersstill lost more prodictivity; we will come
backto this point later.

Questionscan be raisedabou the learning curve for
such an “unusual” tool as TRANSTYPE. We did some
statistts by ignoring what had beendonein the first ten



minutesof Step2. Of course statisticsarethencomputed
over a much shortertime (5 to 8 minutes), but we can
still obsene animportantdifference(-10% lost insteadof

-17%). This saving does not seemto dependon the speed
of theuser The proportionof marually enteredcchaacters
is still the sameatabaut 70%.

Theseresultsare only preliminary and, as corfirmed
verbally by our subjects,the useof TRANSTYPE over a
longe periodwould give a mudh betterpicture of its pos-
sibilities. We areinclined to think that after ten minutes,
userswere more corcentratedon their text and less dis-
tractedby the context of the experimentand the novelty
of thetool.

3.2.2. Behavior with respect to suggestions

The andysis of suggstionspropcsedby TRANSTYPE
incursa certain“cognitive load” on the userbecaiseof the
interruptionin thetranslationprocess.On average,thereis
0.75stime-lagbetwesnthetime asuggstionis proposedy
TRANSTYPE andthe next actionfrom the user But when
theuseraccetsa suggestionthe averagegoesup to 1.47s,
almostdouwbling the whole average. Whena suggetionis
notacceted,auserreactsn lessthan0.3shalf of thetime,
which is quite shortcomparedto a 0.65saveragebetwesn
the keys of two succasive charatersmeasuredn the first
step.Onecanthusassumehatusersdid not stopto look at
the propositionsor did not seethem. To understandwhen
TRANSTY PE shoulddisplayits suggsation, it is interesting
to measurafterhow mary chaacterson averagea userac-
cefs asuggstion. In step2, 1535units (71%) weretyped
by theusers311(14%)wereenteedby acomplgion span-
ning the whole word, and 100 (5%) were compleaed after
typing only oneletter Lessthan10% of the wordswere
competedaftertwo or morecharatershadbeenentered.

Looking atthereactiontime andthelengh of thecom-
pletions,we cancorcludethatwhena useraccetsa com-
pletion, it is at the beginning mostof the time. Thusthe
bestway to improve the useof the suggetionswould be
to corvincetranslatorghatthey shouldlook at the sugge-
tionsvery soonin their typing processAs looking atthese
suggstionsanddecidirg if they areworthy takestime and
canin away distractfrom the thinking processof the user
suggstionsmustbevalualei.e. long enowgh.

3.2.3. Length of useful suggestions

As we have bea told by translators,it seemsthat
suggstionsof 3 lettersor lessare not very useful. We
had essentiallysimilar commetrts in our previous evalua-
tion but this yearwe cancorroborae this impressionwith
“hard” figureshy looking at the averagetime betwea two
keystrokes(0.65s)andbetwee the displayof a suggetion
andits approval (1.4s). This mears that a usercantype
morethantwo chaactersin the time it takes to readand
aceptasuggstion. Sowith asuggetionof lessthanthree
chaacterstheuseris bourd to loosetime. Hence, oneles-
sonis thatsuggestionsf lessthanthree(andprobaly less
thanfour) charatersshouldnotevenbedisplayel.

In our experiment,the averagelengthof accetedcom-
pletionswas5.5chaactersput 42%of thesewerelessthan
four chaacters(51% of the displayel suggestionsiadless

thanfour chaacters).Giventhe factthattheseshortcom-
pletionsare likely to incur somelossin prodictivity, we
canin partexplain why translatorshave been slower with
TRANSTY PE (Step2) thanwithout (Stepl).

3.2.4. Useof thelexicon

In thethird stepof our experiment,we decidel to work
on atext for which we built anappopriatelexicon by hand
(seeFigure2).

In this step, acceted conpletions were longe (7.5
charatersinsteadof 5.5) but the lossin productivity was
largerthanfor Step2 (seetable4). Thedifferentdoman of
discoursesurelyhadanimportanteffect on this result. We
also obsenred that translatorsoften startedthe translation
of a unit differently from the termswe hadinsertedin the
lexicon andthus TRANST Y PE couldnot proposeanappo-
priatecompletionfrom its lexicon. We suspecthis would
nothave beenobsered if theuserhimselfhadconypiledthe
lexicon.

Although the numericé resultsdo not shaw it clearly,
interviews with the usersrevealedthat customizatiorwith
alexicon is very appre@ated,aswe have discussedn thea
subsectior8.1.

3.25. Performance of thetrandation engine

A grea dealof effort in our projed hasbeendevotedto
thedevelopmaent of the statigical translationengne, soit is
interestingto examineits performarce in areal setting. In
step2, TRANSTYPE suggestedn appropiate translation
for 899 words (42%) that were aceptedby the translatory
andfor 747 of them(35%)thefirst suggestiorwastheright
one.ThismearsthatTRANSTY PE's suggetionswere“op-
timal” 77% of thetime. Only 376 words(17%)did not get
ary compldgions andabou half of thesewerewordswith
spelling errorsor apcstrophes. Due to a bug in our pro-
totype, TRANSTYPE coud not deal appopriatelyin this
experimentwith wordscortainingapostrophs.

4. A freedatabase of trandators at work

We presentedhefirstin situ evaluationof TRANSTY PE
at the LREC'2000 confererce andthereit was suggested
thatwe malke the log file of the translationsessionswvail-
able. Although we corstantlypostporedthe work of trans-
forming all ourlog filesinto a friendy enowgh format, this
suggstionslowly matured Whenwe decidedto carry out
the secomnl evaluationof TRANSTY PE, we designeca new
format to traceall interactiors betwesn the userand the
computer This formatis now clearly docunmentedandal-
lows usto openourlog-filesto the commuirity.

We seeseverd reasos why this resourcanay interest
others.Firstof all, thefirst stageof theproto®l (theonein
which TRANSTY PE is silent) providesmaterialghatshould
refled how translatorsvork. Consideringthatall interac-
tions were timed, this allows for someinterestingstudies
relatedto thetranslationprocess.

Secad, on March 1stof this yea a new projectcalled
TT2 (for TRANSTYPE2) was officially launched founded
by the European Courctil of Reseech. This meansthat
clones of the current TRANSTYPE prototype will soon
appear within the comnunity. In fact, at RALI, we al-
readyhave several versionsof TRANSTYPE. Providing a
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Figure2: Scree dumpof thelog-file player

TRANSTY PE datataseof log files in a well describe for-
matwould thereforebe of help.

4.1. The TRANSTYPE database: TTBase

Nine sessions are currently available on the
TRANSTYPE's web pagé. This represets a total of
243 sentenesprodued during steps2 and 3. This seems
few compaed to the megabytes of text current tools
nowadays process, but we do feel, corsidering its very
specift nature thatthis represets a valuableresourcehat
we encairagethe conmunity to take adwantag of.

Becauseof thesimplicity of theinformationavailablein
ourlog-files,we deddedto distributethemalmostverbatim
(only theidentity of thetranslatordhasbeenremaovedfrom
the original log-files). Basically ary actionthat occured
duringasessbnis logged with its precisetime.

Therearetwo kinds of actionsloggedin this databae:
environmental ones,andediting ones. The former areac-
tions that are more conernedwith the protocd we de-
scribed(starting a given evaluation session,a given step
of the protocd, insertinga userlexicon into the engire,
etc). Thelatteraredirectlyloggingtheinteractionetween
the userandthe engne to prodice the translation(insert-
ing/remwving a charater, acceting a suggestion, cycling
throudh the pop-up meny etc.).

http:/ivww-rali.iro.umontreal.d®rojet Fansype.en.html

Thefull desciption of theformatis providedin adoc
umert available on the TRANSTYPE'S projed web page
Figure3 providesa smallexcerptof suchalog file. As can
beseenpurformathastheadvantageof beingreadyto use.
Actually, dataredudion may be carriedout very easilyby
script-like commauls, or by direct manipulation within a
spreadshet suchasExcel.

Last but not least, we also provide a TRANSTYPE
playe, thatis a JAVA apget which allows a given session
to be playedbackfrom a log-file. This may be helpful for
instanceto understandwhy a goodstatisticalengineis not
necesarilythe onethat makesthe userfaster SeeFigure
3.2.4.for ascreerdumpof thistool.

5. Discussion

The contribution of this work is twofold: first, we have
describedthe latestevaluation we carriedout of our cur
rentprototype Thisallowedusto measue preciselythatof
thesomeergornomic choicesimplemente in our prototype
are not well motivated. Among these,we concludedthat
propasing very shortwords (currently at least42% of the
suggstionsmadeby TRANSTY PE in this experiment)is a
courter-productive way of interactingwith theuser

Secad, we invite the community to take advantageof
a new kind of databae which is availabe at the address
www.iro.u montreal.ca /TransTypePr oject-



en.html . This shoud be usefulto arybody interestedn
TRANSTY PE, or moregeneally in ary tamgettext mediated
interactve machine translationsystem.lt shouldalsobe of
berefit to anyoneinterestedn the study of the translation
processitself. The dataredudion we describedn section
3.is oneexampleof how this datatasecanbeused.

Therearemary waysto improve our currentprototype.
Better mockls would of coursebe a plus. The current
prototype makes useof a linear comhination of an inter-
polatel trigram targetlanguaye model (Jelinek,1990 and
an|BM2-lik e source-to-taget translationmodel(Brown et
al., 1993¥. Theembeldeddecodtr is the mostsimpleone
imaginale: pick the 7 bestwordsacmrdingto this combi-
nation Foster(2000 hasinvestigated a maximumentropy
modd where both a trigram andan IBM2-lik e mocels are
comlinedin a more principledway. This modelis much
morecompactthanthe onecurrentlyused,andit hasbeen
shawn thatit cansignificarily improve the performane of
TRANSTYPE.

Very recently we investigatedthe possibility of embei-
ding aviterbi-like demderwithin TRANSTYPE. The prob-
lem is not as simple as one may think. First, stringent
time constraintsnherer to theappro@h maygive classical
bean searches hardtime. Semnd, we canrot realistically
overwhelmthe userwith too mary long suggetions,asit
takestime to procesghem. The preliminary experiments
we have corductedindicae that cortrolled comgetionsof
up to 5 wordsmay befastandacarateenaighto improve
the overall performane of TRANSTYPE. The resultsod
this studywill bedescribecklsavhere.
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2491.612 COMPETION le de et les qui {les dieéteti stes du canada} la
2493.593 NEXT_COMPLETON de 0 0.025 86754146 45
2493.595 COMPETION de et les qui {les dieétéetistes du canada} la le
2493.766 NEXT_COMPLETON et 0 0.019 96459405 85
2493.769 COMPETION et les qui {les diéetetistes du canada} la le de

2493.912 NEXT COMPLETON les 0 0.01646 71885459

2493.915 COMPETION les qui {les dietetis tes du canada} la le de et

2494.334 NEXT_COMPLETON qui 0 0.01612 61647843

2494.337 COMPETION qui {les dieétetis tes du canada} la le de et les

2494.500 NEXT_COMPLETON les di et étistes du canada 1 0.0158 70272295 2
2494.502 COMPETION  {les dieéetéetis tes du canada} la le de et les qui

2494.928 KEY_ACCEPTEDCOMPLETIM les di et etistes du canada 1 0.15870 2722952

2494.930 PASSIVE_INSERTION

2494.954 COMPETION et a est a de en qui

2497.435 KEY_ACCEPTEDCOMPLETION et 0 0.044 97017758 49

2497.438 PASSIVE_INSERTION

2497.463 COMPETION les {les dieteétis tes du canada} de le la {la sant &} a
2501.077 ADD_GHAR S

2501.084 COMPETION es on ur {oci etée canadien ne de pédiatr ie} oci ete {ant & canada} anté
2501.208 ADD_®AR a

2501.211 COMPETION  {nt & canada} ntée ns voir nitaires nitaire Sa
2501.393 ADD_GHAR n

2501.396 COMPETION {t &€ canada} té s itaires itaire San

2501.570 ADD_GAR  t

2501.573 COMPETION {& canada} & Sant

2501.734 ADD AR &

2501.736 COMPETION { canada} Sante 1

2501.873 ADD_GAR

2501.898 COMPETION et nation ale ont des de au du

2503.008 ADD_GIAR ¢

2503.012 COMPETION anadien anadi ens e anadie nne ommeette ' c
2503.178 ADD_ AR a
2503.181 COMPETION nadien nadien s nadien ne nadie nnes r s use ca

2503.254 ADD_GiAR n

2503.257 COMPETION adien adiens adienne adiennes adian can
2503.384 ADD_GHAR a

2503.387 COMPETION dien diens dienne diennes dian cana
2503.559 ADD_GHAR d

2503.562 COMPETION ien iens ienne iennes ian canad

2503.704 ADD_GHAR a

Figure3: Exceapt of alog-file from ausertranslatinghesentencePrepared by the Canadian Paediatric Society , Dietitians
of Canada and Health Canada. The userhasalread typed thetext (notshavn here)Société canadienne de pédiatrie,
(by accepting a unit comgetion). The first column reportsthe time of action (expressedn millisecondsspentsincethe
beginning of the session).Hereis the sketchof how the translationwert: a) the usercycled throughthe pop-upmenu
to getthe suggestiones diététistes du canada (time 2491.612 to 2494.930); b) s/heaccetedthe conpletionet (time
2494.954) andc), s/hetypedthe string Santé Canada without consideing the suggestionsmadeby TRANSTYPE. This
laststring wasproposedttime 2501.084.



