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Mr. VemNTINE. Thank you, ma'am.
Dr. Vasconcellos?
Dr. VascoNCELLos. Thank you, Mr. Chairman. I'm submitting my

formal statement for the record, and with your permission I would
like to summarize its contents at this time.

Mr. VelnNTrNE. Thank you"
Dr. VescoNcELLos. I will be speaking more about machine trans-

lation in general, addressing specific questions that were in the
charter. Referring first to the current state of the art in machine
translation, the most important thing to be said is that MT is being
used on large volumes of text and a broad range of subjects.

Examples, in addition to the Air Force's Foreign Technology Di-
vision, which will be reported later, include Canada's METEO,
which translates 42,00A pages of weather reports a year, and my
institution, the Pan American Health Organtzation, which process-
es about 800 pages a year-8,000, I'm sorry-in a wide range of
subjects.

The fact that so much material is being machine translated
means that a broad variety of linguistic structures, domains, and
discourse types are being handled. There are at least 11 commer-
cial MT systems currently in active use for the Western languages.
Most of these were U.S. initiated. There are also a handful of non-
commercial systems.

For Japanese-English, and English-Japanese, there may be 10
rnore systems in use-and these are being discussed in detail by
other witnesses.

The probleffis, costs, and speed will differ depending on whether
the system is specialized, as in the case of METEO, or general pur-
pose-broad domain, as Dr. Harris called it. With METEO, only 3
percent of the output needs correction by a human posteditor.
These rates are higher with the general systems, and the purpose
of the translation will also affect the extent of the intervention.

Our experience at the Pan American Health Organtzation is that
MT more than doubles the output of the professional translator
who is adept at using it, and it can be much more than that.

Now, as to progress in the last 25 years since ALPAC, I think
we're all familiar with the technological aspects. I'm going to men-
tion some key developments that have had to do with changes in
translation needs and in attitudes.

Originally, MT was used to capture information in Russian and
make it available in English. Later, after the Cold War, the direc-
tion shifted and translations were aimed at disseminating informa-
tion instead of collecting it.

In the push to sell products overseas, MT was enlisted to trans-
late manuals from English into a dozen different languages. Now,
however, we are coming full circle. While the need for product doc-
umentation continues, we are also seeing a demand for into-Eng-
lish again. Japanese, of course, is the top priority, and there is still
interest in Russian, Germor, and French, as Mr. Bostad will be
telling us.

In additioil, we have added Chinese, Korean, Farsi, Arabic. And
soon to join the list will be languages such as Czech, Hungarian,
and Polish. All these languages will be very important in technolo-
gy transfer in the coming years.
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For this kind of application, in which we want to capture infor-
mation just in general, we must have large general purpose sys-
tems. We cannot use specialized systems. For this there are only
f_ive strong general MT source Languages currently-Russian and
English, of course, and also French, German and Spanish.

For ? system already i+ placg, development of a new source lan-
guage is approximately three times more costiy than the addition
of a target.

MT is being seen at the very least es a good seanning device and,
at best, as the ultimate solution to the information bottleneck.
Nlany feel that technology transfer cannot take place without MT.
Manual translation is too slow, too expensive, and in too short
supply, especialiy in the non-Western languagss, tc itreet the need
for real-time or neer real-time translation of large arnounts of rna-
terial.

As t* th* nelit qreestion: Es a new &ssessment neeCeC?
We've heari already that the situeticn in Japan is iil facz'being

ass*ssc#, erlC rigiatfur sdJ. ffisewhere, h*lvever, E il'iink not. hg? *&.xl
cnly be judged is: terins e:f a systeie's capa*ity sc b* usc* is: &. par-
'riculee" apptri*aii*;:-*either iirectlp- Gr witl: cust*i'nisati*n. iiert*i.yl-
l;,t ii ssti'*ret*r:i:, 3"r,* ti, hir estabii.sltei, this i:rrir:; ;J:3 d.u:rr':'*;=;i:e
cir+lrsi*F,el's ,*ia*1 $.s#!,'s ofl ,*vIT :rEcrking. Esgether.

Ag t* {;he rci.rt *.i' t,}re F.eiirjrrai Go-r:ernment, Ei:* Ei*vurnffi}enl c*uLd-
iieiet*ft f:;tli:* fr..:::;:r:",.,: rrc"Li.o"'i+ i*|,*rs*gt in .&q'f, *,ij,, iJ..''. H*.:':-'i:: *,4:=: ir:-lii-
cat,**" :l e *ui.u 5e,r'l'* es a. i:aiai3'gi i:. .j*vei* r;iri; a:; ,:i g *.Ilpsi';ri:i; [i
lrae*i'iei;isIE 3.*t" t;i r,a 'i{}s3'#i.r:ri:,i:,* fc:.s-t:,-i"ie;ti*r: ,:-*;' s;gi!g1t.

, er*h ,s. ill*fr.'*r. jsi:ii, :,.'i:..:i=. s*r'"'iglg-;-x:*sel't;ng * e,*::.i,;,-<i c';'' ,i".'i',11;'*

sitS- 
" 

rs*icn i Lr*liii;rir*] i$ irer\: .irnp*r:a;:;, str*,;i* :;:l* jE,: i ;^ p*ssi::i* i,,::

roax;r*i;:* 3"',t,ti-!*r**; #3.' i:*lping t*;.**us i"I.r',,'t:s;iii*ilrJ l*. grcftls,*i
iiigi:est :f :'i*ri.t.;, ;-.vilid iit.rils,r*ssal"J,' dt*plicati,;.ir, * r:.t::e it:.frilma;i*n-,
ased id,*i:t,if"r.' res,i ri :"fes, *,in*:ig ctl:*l' things.

$p*ciir,::allp', i** gt.c\r*j:i-l*:a:;i, e*a:id ir,*ip tc.::,-iti:,t-:iei,* fun.*i:rg.i.iliJ
tn*-de**i"*pr.*i::it lui-n**'ii+d i'"5? scurcrr ,:, inp,:,;ir*::ig" #rl'r+:i ii:ai: h:T
deqt*l*F$:enj", rrt Frighly - i.ab*r-inier:*qive eni t!:.aa ch* c{}irifiserciai
-r',?rl Ti ia'r . r'"*e Fj";1r,tfl S: ]:afd li3:.* $Ury-n-'|r,'i*g, th,* *h3l j ,g:_:,g* Cg].1, f,.::, aV !x j-{: i.,f ;,:.:!!vr"

pnxbflic-p rivate par"i;lter"s]: i l: 
"

Reger'3ing ::i;airin*-aiCe,i" r;:snslati*:i? rq'hi*h i u*Csrstre:rd hsr* 'L*

ffii*en 'rrainl,** lexica]" da'iabases beeai.ase we al. use x',::ri p]:ocessi;rE,
arad other soffrware is cnly p*ripherei.-CIur pr*ductivrty' wittr L*Es
is *vsr? ltnrd*;: f,*: measure t}:"*n witS; fuli m*chine 'L,ransle*ioi:. b*-
eause tl:* siti;aj:icn varies greatly, d*',:ending *n th.e languege and
subjeet matter", sss w*ll as the know.iedge that ih* translatcx' brings
t* tte* task. ?.h*re }al:r'e been esti.seates ct 7 L*r ii *ercent i.niprcv*-

!4

neent in produ.ctivity.
Es: the end, -'a'**ether CIr n*t LDBs are pr*Cuctiv* is seccnqiary tc

the fact that thay dc n* mcre than leverage professional transla-
tsrs ando theref*v'e, only address e smell par6 of ihe Languege pr*b-
lein. ?hey dc nrr* expand the translat*r pootr, an* the3'd* not heip
th* mcnclinguaS to bridge the language gap.

To speak bri*fiy of our expel"ience at the Pan American F{ealt}:
Crganization, I should first point out thai in ou:' instaliati.cn, devei.-
ops??ent and production are carried on simultaneolesly.

Te;Cay, PAFE*' stands al$n* aneong internatione]. org*niuations in
ursing Fr{T as its primary mode of tranelaticn. The tv,'* systems-
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Spanam, from Spanish into English, and Engsp&r, from English
into Spanish, are general-purpose mainframe systems with large
and deeply coded dictionaries. They perform a wide range of-they
perform on a wide range of subject rnatter, vocabulary, language
style, and discourse types. Data collected for a period of 8-I/2
months showed that MT was used on 79 percent of all jobs into
English, and 60 percent of those into Spanish.

Raw or semi-raw translations are sometimes provided for infor-
mation purposes only. Terminolory continues to be added to both
systems in response to daily feedback from the translators. The
constant exercise of the two systems on production text has led to a
substantial improvement in the quality of the raw output.

Thank you.
[The prepared statement of Dr. Vasconcellos follows:]
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PBOGRESS II{ Tffi I,AST. 25 TEARS AITD STATE OF THE ABT

The last 25 years have seen slow but certaln progress ln machlne
transl.atlon, drlven by the needs of a rapldly lnternatlonallztng world. The
maJor changes are summarlzed ln the sectlons that follow. Based on these
changes, dlrections for the U.S. Government are proposed. The partlcular
experlence of the Pan Amerlcan HeaLth Organlzatlon ls summarlzed ln the flnal
sectlon

Computers and Conputatlon

The period ln question has seen an unprecedented revolution ln the
development of computers and programmlng languages. At the time of ALPAC
(L964-66), the Commltteers declslons were predlcated on hardware that had less
capacity and processing power than a small desktop PC today. Programs were
st111 wrltten ln user-unfrlendly assembler language. Word processlng as we
know lt dld not exlst; lnstead, text lnput nas seen as an lnsurmountable
bottleneck, and editing of the output had to be done by hand and rekeyed by
speclallzed operators. A11 thls was to change dramatically, however, and as
the sltuatlon unfolded, lm gained lmpresslve new nomentum wlth each step for-
ward--miniaturlzation, hlgher-order programmlng languages, optlcal scaruring,
and the mass availablllty of word processlng.

MT technology was originally llmited to malnframe operatlons and
therefore to large goverrunent or industrial settings, buE norr lt is rururlng on
lncreaslngly smaller and less expensive computers and becomlng much more
accesslble to the general publlc. Thls ls not to sayr however, that tt ls
ready for mass-marketlng on PCs. A number of factors have held back the
porting of heavy-duty MI systems to mlcrocomputers. Only qulte recently have
hard dlsks and database management systems had adeguate capaclty for storlng
and manipulating the large dictlonaries requlred, and even sor lookup tlme ls
stlll rather slow. Other problems remaln to be solved and are being worked
olr. One of these ls customer support, whlch ls labor-lntenslve and hence
lncompat{ble with mass marketlng strategies. Also, vendors have been reluc-

lchief, Translatlon and Termlnology, Pan Amerlcan Health OrganLzatlon,
Washington, D. C. 20037 .
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tant to release large and deeply coded dictlonarles that represent years of
work, vhile sm.al1er dictionaries are not sufficiently robust for generaL*
purpose translatlon. Solutlsns are belng found, however, and the hurdles are
falllng anay. Once the heavy-duty systems are flnally ported to PCs, the
technology will be accessible to the general publlc and lt, will be affordable.
Small transl,ation services and lndependent translators will be able to buy it,
and productivity wlll be directly measurable.

Parallel processing 1s another recent devel,cpment that stands t-o
affect IrfI. This technolo1yr combined with a neural network approach and the
capabllity of programrning in declaratlve language wlthout regard for the order
ln which operations are carrled out, will undoubtedly make i.nroads lnto the
remalning unconquered territory, but at a hLgh cost ln terms of lnvestment ln
research and reduced avallabillty to the general publ1c.

lfT Systems

For the Western languages, there are at least eleven commerclal It[T

systems currently in active use (llsted ln the order ln which they were first
lmplernented a practlcal product): Systrarl, Logos, !{eldner (now owned by
Bravice)r Alpnet, Smart, Globalink, Atamlrl, Metal, Tovna, DP/Ttanslator, and
XLT. It has not been easy for these cornpanies to survlve. Long-term invest-
ments are needed ln order to bulld powerful general-purpose systems.

Not sold commercially but in practlcal use are France's B'VitaL and
Tltus, Canada's M6t6o, PAHO's Spanam and Engspan, and the USSR's Ampar, Nerpa,
and Frap.

The problem af Japanese has glven rlse to 19 systems ln varying stages
of development. In the following alphabetlcal 1lst the asterlsk (*) lndlcates
that the system ls understood to be ln practleal use: *Atlas-I and II
(fujitsu), *Duet (Sharp), *Hlcats (Hitachl), IBM/Tokyo Research, Lamb.(Canon),
Lute (Nippon Telegraph & Telephone) r *Meltran (Mltsublshi), *Medlum/Micro
(Bravice)r *Nlppon-Data General, Parole (Matsushlta), *Pensde (oKI), *Plvot
(NEC), RMT (Ricoh), Smart, SMTR (Resource Sharing), *SWP-7800 (Sanyo),
*Systran (Iona), and Tauras (Toshlba).

In addltion, there are research systems lnvolving a wlde range of
languages. In the Unlted States, the academlc sector ls represented by
Carnegle Mellon Universlty, the Unlverslty of New Mexlco, and, under a
comblned project, City Unlverslty of New York, New York Unlverslty, and
Monmouth Collsg€r whlle ln the prlvate sector there are projects at IBM, MCC,
TRW (ECS), and possibly other companles. In addttlon, there are numerous
research actlvlties !n Europe.

Qualtty

Since It[I systems are belng used at a large number of sltes, the next
questlon is whether the quallty of the product has lmproved sufflclently to
make lt a useful tool. I'lT quallty has always been dlfflcult to measure.
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Those vho work with the technclogy have come to the conclusion that lt must, be
judged dynamically i.n terms of overall system capaeity for a given application
rather than statlcally with reference to specific outputs. The factors that
enter lnto definlng the "appllcation" lncLucie: the purpose of the transla-
tlon; the language, genre, domain, degree of speclalLzatlon, repetltiveness,
and grammatlcal structure of the source text; the hardvare avallable; degree
of postedltlng requlred and avallablltty of personnel for thls purpose; and
flnally, attltudes of those who use tt (Vasconcellos 1990). Qualtty cannot be
readily separated from these factorsr or from long-term performance. A system
must effectlvely meet the needs of lts user, whatever those needs may be.

Two decades ago--vhen MT was nearly analyzed to death--lt was fashion-
able to speak of "accuracy rates. " But between an "accuracy rate" of 80% ln
1965 and one of, sayr 95% in 1990 lles a. dlfference of such magnitude that
only a total view of the situation can begin to tel1 the story. In the first
place, there ls no comparison in the volumes of text being machlne-translated.
In separate testimony we are hearing today about the large volumes and broad
range of subjects covereC by Systran at the U.S. Air Force Foreign Technology
Division, My own lnstitutlon, the Pan American Health 0rganizatlon, used MT

for 1.8 milllon vords (71200 pages) of productlon ln 1988 and 2.L milllon
vords (81400 pages) in 1989 (see flnal seetlon of this statement). In a more
specialized situation, Mdtdo 2 translates 10.5 ml11ion words (42r000 pages) of
Canadlan weather forecasts per year (Chandloux 1989:453) and reports an all-
time total of more than 100 milllon.

The fact that so much materlal ls belng machlne-transl-ated means that
more llnguistic sEructures, more domalns, and more discourse types are being
handled. General-purpose systems, with large and deeply coded d.ictlonarles
developed over the years, are coping across a broad variety of texts. Perhaps
the greatest test of how much the systems have lmproved is that they are
responding to lingulstic challenges that $ere not even attempted ln the late
1960s. Advances in MT have progressively revealed the true 'complexity of
human language--the messy parts that defy logic such as anaphora, conjoined
clauses, e1lipsis, metaphor, fragrnenLs, unexpressed inferences, Translation
programs now address some of these problems to one degree or another, but the
effect as measured ln the output may not be so vislble. No crlterlon of
"accuracy" applled to speclflc texts ls going to reflect the transcendency of
these solutl.ons.

For these reasons, lt ls now thought best to measure I'[T quallty ln
terms of a system's capaclty to be used ln a partlcular appllcatlon, either
directly or wlth customlzatlon. System power comes from the sophlstlcatlon
and refinement of lts llngulstic components (analysls (grammar and parser),
transfet, and generatlon), but more than that lt comes from the lnvestment of
years of work in bullding up a large base of grammatlcal and lexlcal rules
through constant exercise of the system on real text. As far as llnguistlc or
AI models are concerned, so far no slngle theoretical approach has prevailed.
Many have been tried, and a nutnber of them have proved effective. Some of the
systems are a blend of several approaches, and this also works, because Lan-
guage ltseIf has rnultlple components that functlon simultaneously. Again, lt
ls the application that deterrnines the system's effectiveness.

35-075 0 90 2
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Attltudes

People ln general are more wllllng to accept the short,comlngs of tIT
than they were ln the past, and they are more tolerant of raw and ltghtly
postedlted output. ft nay be that the sheer nunbers of people lnvolveC ln the
ilT fteld, coupled wlth the growth ln computatlonal llngulstlcs and AI, have
had the effect of educatlng the publlc.

There ls also renewed concern ln the U.S. about accesslng the large
quantitles of technlcal llterature belng produced tn languages other than
Engllsh--ln as many as 20 languages, some say. for lnformatlon that ls al-
ready stored tn digltlzed form, ltf ls belng seen at the very least as a good
scarurlng devlce, and at bestr 8S the ultlmate solutlon to the bottleneck.

Because there ls a greater understandlng of how complex language
realJ.y ls, there ls also lncreaslng recognltlon that MT will take a long tlme
to be developed. Impatlence for qulck results and lmpetuous wholesale reJec-
tlon of ttfl have been replaced by an acceptance that the task may take decades
and that progress ln I'1T ls golng t,o be gradual.

Another change ls that development teams are more open and wllling to
work together than they were ln the 1960s and early 1970s. A number of
proJects are norJ belng carrled out ln several countrles simultaneously. This
cooperatlve spirlt ls lmportant for the IIIT field, whlch relies heavily on
people. There ls growlng recognitlon, ln fact, that at all levels the tech-
nology ls people-driven: developers need to colLaborate closely both among,
themselves and with users, and long-term success depends on the commltment of
translators, edltors, and dlctlonary updaters who work wlth MI on a day-to-day
basls.

Translatlon l{eeds

Language Conblnatlons

0rlgtnally ttfT was used to capture technical and sclentlflc lnformatlon
ln Russlan and make lt avallable ln Engllsh. Hovever, thls dlrectlon of events
shlfted sharply ln the late 1960s when U.S. Government funding drled up and at
the sane tlme the post-Cold-War cllmate began to foster translatlons almed at
dlssemlnatlng lnformatlon lnstead of collectlng 1t. fn partlcular, the growth
of computer technology was accompanled by a push to sell products overseas,
and lifl was enlisted to translate the correspondlng manuals and documentatlon
so that they could be launched not only sooner but also simultaneously ln
multlp1e markets.

For a system already ln place, source language development nay be as
much as three tlmes more costly than the addltlon of new targets. Today the
only strong ltfl source languages besldes Russlan and Engllsh are French,
German, and Spanlsh. In contrast, the target languages (malnly from Engltsh)
lnclude Dutch, Engllsh, French, German, Greek, Itallan, Norwegian, Portuguese,
Russlan, Spanlsh, and Swedish.
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Whlle the trend to use l{I for product documentatlon ls stlll on the
rlser w€ are now also seeing a demand for lnto-Engllsh agaln on the part of
scient,lsts and poltcy-makers. It ls not so much translatlon that they need,
but lnformation. Japanese ls the top prlorlty, and there ls stlll interest ln
the tradltlonal sources, i..e. Russlan, German, and French. In addition,
Chinese, Korean, Farsl, and Arabic are belng monitored. To a lesser extent,
lnterest has been shown ln Hungarlan, Pollsh, and Czechr 8s well as perhaps a
dozen other languages. These needs contrast rrlth the fact that there are only
four languages other than Engllsh that have analysls components that are
strong enough for general-purpose IvfI. A strong argument could be made for the
development of addltional sources, especlally non-fndo-European languages.
The extent to whlch exlstlng systems can be enllsted ls a complex question
that may dlffer dependlng on the language and deserves fu1l study.

Speclallzatlon

The debate contlnues over the advantages of speciallzed versus general-
purpose systems. Some experts predlct that limited-domain systems wtI1 ultl-
mately prevall, slnce they can promise more rellable result,s and therefore
requlre less human lntervention and long-term development and supporE than do
the general systems. An example of a successful speciallzed system ls M6t6o
2z only 3% of its output requires lnterventlon by postedltors (Ghandioux
1989 :453 ) .

General-purpose systems, on the other hand, even though they may not
be as consistent in their performance, are directed toward a much broader
usership and are therefore more commercially lnteresting for vendors and
venture capitallsts. They are absolutely essentlal tf the purpose of I'fI ls to
gather lnformatlon.

fntegratlon

tfl now serves ln many cases as a 1lnk in the larger text-production
chain. Publlshers expect the hardware and software to be fully lntegrated.
The lncompattbiltty of foreign character seEs has been an obstacle which
lnltlally lmpeded transmisslon via modem and is sometlmes st111 a problem.
Another concern is the preservatlon of typesettlng codes so they v111 noE have
to be re-entered manually ln the target language--a costly process. The
challenge has been met at the extrasententlal level, but codes embedded wlthin
the sentence lnteract wlth the translatlon program ltself and are stlll the
subJect of research.

Appllcatlons

Whtle product manuals wtll continue to be developed, it's safe to say
that there wll1 also be much more use of ltfl for lnformatlon purposes, espe-
clally ln database consultatlon. Human translation is too slow, too expen-
sive, and in too short supply, especially ln priorlty languages such as
Japanese, Chinese, Korean, Arabic, and Farsl, to meet the need for real-tlme
or near-real-time translatlon of large amounts of materlal. It ls reasonable
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to expect that informatlon consumers vlll find that the unpollshed MT product,
though sometimes cumbersome to read and susceptlble to error, w111 stlll glve
them the competitive edge that they need. There ls also the optlon of lieht
postediting, which can be done by subject-area speciallsts as well as trans-
lators, thus broadenLng the tresource base.

Itlacblne-assis t ed Translat ton

The eerm machlne:ess:LsLed_rLgansLatlon has always been ambiguous. fn
its accepieei sense i", refers Eo traCitional human-inltiated translaeion irr
which the compue€r ls enlisted as an aid, raain}.y in Ehe form of, word process*
ing, lexlcal- data basesn and spelling checkers or Eext-critlqulng software
appli.eei ec the finished prcduet. ft refers Eo a process in {rn environment
rati:.er t.tra::. *uo ;F,'ecifie tscLs" Tlee tocl-s speed t:I" t,ire t.redj.tions:" trans*
latr::'; task i:c CInr: **gre* or ancth"er. The gr"eatest- eCIncributlon t,r g:roduc-
i:ivit:' is rsord :rroressing, rio*- used b;r most fuli-ti.m* prof essional tren-sJ-ato:rs
(VasconceLiae 1*S9a) . Speii ing *,neckei's an$ eext-e ritiquing sofeware u E}:*ugi:
usefr:i* ds n+t, ccaLri?:,;ce riiieciiy t.o che transfer from on€ language Ea
a:ioti:.e:- T?r*so l-i:.,* +nirr erei: li':.r.i: wor:id fi.ppea.r t* be r:f lnierest frcr: th.*
;lo3-nl of vies' *f r-h;: language beirier i.s lexir:a3. eiata has*s {LDSs} "

Sec*ust:;i:e sj,iuar"ij.an v,li::ies g::eai11'u:1-.gnditt* riri" thc' ian4uage ai:.:i:
11;,'r'iaea r:lFe-.r*.:;:r.*l]- *.$. in.: i::it-,,.rledi,,::hat tlf::1".1 ;i*]_f. l:;: r::"i;:g: trf *:!;!
i:asi",u i.L :"s *::r;'e'::*iv iif f i.:'*i1: :{; .5.s$r:s.! ihr: rcrair j..hulisli +f i,llI:g " Ti".,:r'.:
!:&n'e b*,:.,t *sci::r.t:r* +f 7it ;c :.1:; r-nFFro\re:r3n: in pra*u:t-.-tti::;" " ei;i ti:* ;i-1..:l
"- ^*.,{ar;e j,a! ! !,i.{zr4-}. .-r&n;l"elore l:"#.'* i;een r:ir:et e-ii3 :c c,:risi:it LSE:... Tfie r:gii: ::aias,Jitl:
gi,"*::.::*-*-:::ii:l-'.;,isi. !:aGi:" ?:i.i:cr:l.ei!.c* of nsi fii:dill; vhaL cligr, are ie-ri":irrg fcr
'iili* i-;.,:*, !.aedes ne::c': Ei: i: **jnii'lG*i-h. j-n e::Cel is i.Cln::e:-:ga:* f"ce' tiiis pro'i,'ien;),
::; 3.il,j:)1":..:::-" :rf l'.,';t_- i;::::.::-.,.r,1.:r["",:.*] :-::C.f : . ::::, ':],:: i.":r i::t*f: :_f: le:;,; i*.ti
h; arrr: r r {:r. T E .:=-*:n fi::e."":: :ii:.vi} f An::i :::::.;::i; l}1.:t iri:nd i.* bi $+:';e,j: 1.1::.-**gi;.

'ij':rire;::.ti.t:;: *riloi:cni:cnil: i:e",.'e be*:n prcp*sei-" !r: wiiicf:. 
"elminoioay 

!$ breugh; up
iri:'i:ona:-ic.ai-iy j-::.,:': Lr:i;:.Ci'+i CIn*5j::ee.n. Th.:" prcxle:l: ';ilh ti:i-; j-* ?hai l.ire g1-.ist
ii,.'.;.];: :-ts: .h,; a:,;.ii-al;i.ar-' f;:: iir* ':cti1;e:':i- i,l;I,: &*ri: c*.ugn: i.::. a Yiiic,r:s ::i::;li;:
i-i" c::c\:r to clnt ai:: tl::, i:,:la:'ni::ii.i::l ti:.:"i t:'ii;i.;* '! eii,rE ii*8i- u the ;- i:l-:v: ;c be
im:nerise (iiuroCiceuiom and Termi':,rri i:ave rniLi.ioris e{ ;erms ) , 'nut the}' n.eed tc i::
us*; .,.r1 oriiu;: Lo grsL'.

liaiui,:*11":. s t'l:* ;1c,;;*t c:,;;1:sin.:3 ir: l",iBs €r.F:i i:sei'ui f t.. **risil:i,i j.:i ';;irg

srs!r)ar&.ilon s;l Fii d. j"c-ilona-r1" en "i:i*s, but aug,Jma'a1* ':r$ssove:: *s ou:: *f t"i:e
quesui-oa. gfforts te: eo:e"o:ne termj-noicgy riaga'nases wrtiii i'Ii *.iciionerj"es ha','e
.r-r.r1'-:r- r'-.e*-:.-r:.rl :;;";:iLi.Ui _ ;,:-J *i:,;:i,:S f"eqi;if * pf *lilt.S t""€tr5:i,;;i: g:j.C ey:::tei:f;J"e;. !*

;id.ia;, rigi-1,.:.: j-:.1-i.1," uh-er i:. t-i*:r:.i ,:hengee i *s E:"s.:isi*,.:p- l:e;tnd,ii:' ri,: iii* e' ilr*
iilx'r or vh*n -i:i e*1"1o***es ?ii':h en*l]:er ts** fcrs.i;- 3.'':p:*s*ici:. At nos:F o:lc
-"i*L '^'3i! F. fie.g j,n r.h*:{: f.npuc tc ind.ieate t:}re; s varC'iles & ie:mln*L-:i;.L-biia, glrY;i>Ji

c6iie:- re:'*r* *is.*wir.*:e i:i i.iii $ysiefii"

ii: Ll:e: *:l"i: **]i:"ih*.:' (s: nor LlIls are produ:ii-',rt: is seeend:ry L':'tiri:
:',:::; rirat che5" onl-y adei::ess & snaii part o'f Ehe ianguage problein. The_y* e.r* of
cniy ficcasio::.al use ic i:.;:ir..-Cransl,ators. Their main fuirctlo::. is to ieverag,r
tire experien;ed p::afessionaL. They da noi add manpo"wer io lire t.ransiat.cr
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pool, and they do not help the rnonolingual to bridge the language gap.

The largest and best-known of the LDBs are: Eurodlcautom, Termium,
and TEAI1 (Slemens). They depend malnly on cooperatlve agreements for their
growth. ,The German Government also has" an important data base, and ln Japan
there ls the Electronlc Dlctlonary Research Instltute. A U.S. effort vas
started at Carnegie Mellon University ln the late 1970s but folded quickly.
The urost useful way to advance the LDB lnitlatlve ls through the contributlon
of speclallzed glossarles and new languages to exlstlng data bases, 1rr ex-
change for r*hlch thelr administrators are usually wtlllng to offer full access.

ROI,E OF TEB U. S , GOVERI{I'frAT

There are two baslc motivations that should prompt the U,S. Government
to take an interest in translation: to monitor foreign technology, and to
support the launching of U.S. products in foreign markets. The stakes are
high: Ite do not vrant to lose the "Information Warr" and vre do not want to
lose markets for U.S. technologies overseas. In the translatlon of product
manuals, the private sector has gone a long way toward speeding up the task.
Many companles are successfully uslng MI--Xerox being the prime example, It
ls ln the area of lnformatlon that the work needs to be done.

There are 63 U.S. Government agencles engaged ln monitorlng foreign
technology. lle have seen the lmportant contrlbutlon being made by the Air
Force's Forelgn Technology Division. But there ls need for coordinatlon to
avoid duplicatlon, and there should be better vays of focusing on the informa-
tlon that ls of greatest use. The Natlonal Translatlons Center, which would
be ln a position to undertake thls coordinatlon, is unfortunately slated for
extlnct.l.on. One can only hope that this action will be reversed. However,
with or without the Center, machine translation can play a key role as a
screening device. This task ls so overwhelmlng that lt ls totally beyond the
capacity of tradltional human translatlon. But translators should take heart
from the fact that as more material ls identified, more vork will be generated
for them as well.

The U.S. Government can serve as a catalyst by supportlng a mechanism
for the coordinated formulatlon of I'II pollcy. Such a mechanlsm, whl1e pre-
serving a context of dlverslty, should make lt posslble to maxlmlze resources
by helptng to: focus investments ln areas of highest prlority, avold unnec-
essary dupllcatlon, share lnformation, ldentlfy resources, develop technlcal
crlteria, and possibly, reward exeellence.

As part of this roLe, the Government should identify the languages of
highest priorlty and help to stimulate fundlng for development of the corres-
pondlng MT source components. For lnformation-gatherlng, attentlon should be
glven to Chinese, Korean, Arabic, and Farsi, in addttion to Japanese. In
tlme, the development of I'TI source components for the languages of Eastern
Europe may also be warranted.
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PRACTIfiAI EXi'HKtrEffiflE Af TKf; FAi'{ AIIEEECA-& ffiAt?E 0Rg.e,HnUf*TiOXi

The Fan A-nerj.can Health OrganJ.za.eion began to develop F{T fer ln*,ernal,
use in 1977" The installation is distinctive for r-he fact that deroelopment
anC product.ion:ire cariied CIii sinultaneousiy in ttie ss;n* eirvironrnent anC bhar
transLatsrs prc";iCi: constane feedbacli for sys';em lnprovenent, ?oday PAii*
stenCs alone -etncng l:rterna.*"ienaJ- orge:rfzations in usin3 l4T a$ its pri"r*ary mcile
of t,ranslatlorr.

$panemtm, vi:ici: i:ranslates from Span.isi: lnts EngI-isti, was f,irst
ple.ced lrr:]re.it.j.cei' us.: ln Ja:i*ar3'1980 anC has been 1:a contl"Ruous r:pereiion
since thai time, proSucing e.oCay as mucir &s 1"751000 v$rd.s e mentta. F{cst. ot1

thls ourput is posEeCiced by professional- transiatcrs, especlally when lt is
for publication purpcses , 'uLight " poseediting is used vitir internel te]:c{t
such as trip reports, many of tahich would probably not be translateC other-
wise " Work on Engspan.tm, f rom English &o Spanish, was partially supporteC
by a grant from the U.S. Agency for Internatlonal Devetropment (AID), whj.ch
permitted the development of a robust parser, as u'ell as transfer and earget
generatlon modules capable of, prcduci.ng context-senslEi.ve translatlons (Le6n &

Schwarta 19860 Vasconcellos & Le5n 1988). Colloeaclons and LCiomatlc expres-
sions are elicited using a number of dlfferent strategl.es. Thls g,rant was
rilotivated by AID's desi,re to dissemlnate information on heai.th and agriculture
in Thlrd World countries. Engspan has been operational since 1985. The new
f,eatures of Engspan have been retrofitted onto Spanam, and work cont.lnues wlth
the goal" of brl.nging it up to the level of Engspan, Examples of raw output
are given ln Annexes 1 and 2.

Both Spanam and Engspan are general-purpose malnframe systems wlth
large dlctlonarles (approxlmately 63r000 and 55r000 terms, respectlvely).
The tasks addressed are guite varled ln terms of subject matter, vocabulsryr
language style, and discourse type. In addltlon to medlclne and publlc
health, they are used for many other subject areas: agrlculture, computer
science, law, management, sanitary englneerlng, the physical sciences, etc.
Engspan's Jobs are often for wide dlssemination ln Spanish-speaking Latln
America.

After several years of operatlon coupled wlth ongoing enhancement of
the tvo systems, lt lras declded to take an ln-depth look at the practlcallty
of uslng l,fl on an lnstltutlon-wlde basis. Records kept over a perlod of 8.5
months ln 1987-88 showed that MT was used on 79.4% of altr Jobs recelved for
translatlon from Spanlsh lnto Engllsh and 60% of the volune from Engllsh lnto
Spanlsh (Vasconcellos 1989b). Feedback colleeted durlng the perlod showed
85,I% satlsfactlon wlth lfT compared wlth 78.I% for hunan translatlon. In vlew
of the study's resuLts, lt sras declded to establlsh I'fI as the prtnclpal mode
of workr 8s thls would make the best use of avallable talent and resources
whlle at the sane tlme providing faster servLce.

Raw or semi-raw translatlons are sometimes provided for informatlon
purposes only. Recently, with the mushroomlng of speclaltzed data bases ln
fields related to pubLlc health and agrlculture, Engspan has been gearlng up
to serve as an lnformation tool as well as a support for translators.
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Termlnology contlnues to be added to both systems ln response to feed-
back from ongoing operations. The constant exercise of the two systems on
productlon text has led to substantial lmprovement in the quallty of the raw
output. Many of the posteditors have commented that the machine's product is
easier to work with and requires fewer corrections than it did when they first
started. One of the posteditors estimates that her productivlty is doubled
with machlne translatlon,

Engspan, although not commercially avalIable, 1s also installed at AID
and ls used at the Internatlonal Center for Troplcal Agriculture j.n Colombia,
and the International Rice Research fnstltute in the Phi.lippines on a cost-
sharlng basls.
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paGE t u"rotrEo tAcfltiE tR^xst^Tror

Ch.gaat dltaara. oa Ararlcan trttanoaorlatlr, lt a cS pP It La anfarnadad da Chatrt, o +la t.l9anoroalarlr+

T.tpanoaoha crurl. Tha lntactlon occu"r only l. tha O( trototaarlo h.rotlagaltdo. rlrtprnotona crqrl. Ll

Chegrr' dlroett rnd blood trlnrfutlon

l. tntroductlon

Amerlcrt, rh.r. lt lt rldrly dlrtrlbuttrt In th. prrl-urban

or rurll rreel o? tha troplcrl or rubtroplcrl countrles,

from lfrxlco In tho Xorth to Argtntlnr tnd Chlle ln the

by hrnrtophrgour Inr.ctr ol th. tub?anlly rtrlrtonlnar, thc

trlrtonlnc bugt

ov.rvlrr of thfr rubJrct, ltt nrJor focul of conccrn rlll

bo th. roletlonthlp brtwrrn T. crurl fnfrctlon tnd blood

Of Enfcrmedrd dr Chegar y tFrnrfurl6n dr 3tngre

OX l. fntroduccl6n

T. cruzl y tronsfurl6n dc rrngp..

OK 2. Epfdcmlologfa

In?cccl6n ocurra rolo an ler Amfrfcer, dondr io dlJtrlbuyc

anpllrrnentg en lar {rcar pcrl-urbtn!t o ruralcr de los

prfrer troplcalrr o rubtropfcalrt, da ll6xfco cn el tlortc r

otror nrn{?rror prlnclprlnrntr por lot Inroctor

+h.n!t6fegor+ d. la rub?anllle trlrtornfnrc. lor fntrctor

trf atonai.

nlcntrrs e3ta lnforno graaantt un retumcn dr a3t. tGnar !u

rnfogur prlnclprl rrrl lr rrlrcl6n rntro tt lnfoccl6n por 3
o

@
O)

It ft thoutht that troD l0 to l0 illllon DaFrorr ln tha P? l, Sa plarr. quc d. !0 a 20 rlllonar da laraonrt.n laa

etutl. tn.ddltlon' lt lr artliatad that at rllllon p.otrta Ol tor l. crurl. Adahar, ta.ttlra {ua 65 illlonaa da

p.rronrr vlvon ln lrt lrrrr rnd6mlcrt dondt axl3ta al

rlergo d. le lnfcccl6n.

tnd ln dcpth all rtpoctr lnd drvrlopn.ntf p.rtalnlng to rrhrurtlvrncntl todos lor arpactor y acontrclrnlontor

x

2. Epfdrmlology
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c) Dlstrlbucl6n gcogr{f{ca

Unr +revlrl6n+ reelrnto robrc ol tcnr lndlea quc hunlno3"

anlnalas y triatonar domdrtlcor lnfcctrdoc por T. cruzi sc

€ncucntran con6nmcntc rn Anfrlcr Letlna, con I a axccpcl6n

do Cubr y lo Rrp0bl'icr Oonf nlctnr. Por otro lado, salvo

Bcl{cr, Trfnldecl y Trbrgo y Guyrnr, dondr unor pocor crtot

de lnfcceldn hilmrni tr,i drrcrlblrron, rolo lor vactorrt

lnfrctrdor y lor rorarvorlol rllvtj.r o rolo'lor voctorcs

E..ncontrrron.n lor pr{lar rartrntef d.l Crrfbr y Amlrier

drl rur.

En 116xlco, lr lnfrccl6n rs nr6r com0n.n l,or Ertrdor d. la

Corta dci frac{fleo (dr Chlapar c ttyrrlt), o}1 la Panfnrula

de Yucatf,n y on clrrtrg prrtrr drl Altlpleno.

€n eantrosn6r{ca, l! cndonlt rc ancuontrr Gn Costa Rlca,

E't Selvador" Guetrmalr, llondurrt, tllcerrgur y Ponarnl . En

Cortr Rlca" rl ycetor lrt{ pra3anta on lrt tonat ccntrnlrr

llrnel y llndrntrr dol pe{r, rxttndlondo prlnelpelncnta t

las rog{onos dcl nororrtc y dcl rudocsto. El cantro dc It!

{rrar rnd6mlcer €3.n lr provlnclr dr AlrJurlac. En El

Salvadol., la rndcmlr ocurra an lr meyorfa dr ler lroec

rurollr donde.l vrctor rct{ prcaontc an un 90-E0f d. lor

hogrr"rg rqrrr ll3 y n0clror urbrnor ptqurllor o n.dlos qu.

a) Grogrrphleel dlrtrlbutfon

A rrcrnt rrvllw on thc rubJrct lndlcetor thtt humans,

domrrtlc anlnrlr and trlrtonldr lnfrctcd wlth T. cruzl rrc

comnonly ?ound ln Lrtln Anlrlcro rlth thr .xccptlon o? Cubr

rnd tho 0omlnlcrn RrpuDllc. On th. othGr hrnd, .xc.pt for

Brllrr" Trlnldrd rnd Tobrgo rRd Guytnt, whrrl t ?ril etsct

of huntn fnfrctlon rtrr darcrlbrd, only fnfrctrd v.ctor!

rnd wlld rrrrrvolr* or only v.ctort r.ro found fn th.

r.nrlnfng cguntrlrr of thr Grrfbbran rnd South Anrrlcc'

In l{rrfcor tha Infrctlon'll norr cotntnon In th. Pcclfle

Coart Strtrs (?ron Chlrprr to ilryerft), In thc Yucrtcn

Prnlnrule rnd ln cortlln prrtr of tho rAltlplano"

In Crntral Anlrlcr, thr rndrmlr lr foun<l ln costl ftfcc.

El Selvrdor, Guatamalo. llondurtt' tlcr!'rgur rnd Pontml . ln

Cortr Rlcr, tha y3ctor lr pratent In tha counttryrt c.ntrrl

pla{n rnd edJolnlng ron.3, .xt.ndlng prlnrrl ly to th.

northwrrt rnd louthratt raglonc. Thr c.ntar of tha endcnlc

rr.lr Ir ln th. provlnco ol rAlrJurllr. In €l Salvtdor,

thr rndrnlr occurr In nsrt of tho rurll errer rhlrr thr

vcctor I r 9ra!ant 'i n t0-t0I o? thr rurr I hontr tnd rmal I or

rnrdfun urbrn nuclrl eccountlng for 7O/ of thc dwrl I Ingr ln

thc country.
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En Guatrnola, la endcnlr rr n{l condn an lor dcpcrtrmcntos

dc Chlqulmula, cl Jrlapa, El Progrrro, Slnta Rosa y Zacrpr.

En Hondurts, .l yactor rrt{ gratanta on docc dc lor

dcpartrn.ntot. Drprnder do ler atpocllr, hrstr 34I da lor

lntrctoilc lnfrctlron. Lor attudlot tanprrnoS da

tlcrrrgur fndlcrron Cir trlrtonrr donartlcor r. .ncu.ntr.n

an.l lrrr rnonttllorr drl dtl noro.lt., ll rrgl6n ccntr.l y

Prrta d. lr cortr dtl Prcfflco.

In Guatamtlr, tha rndrnlr fr nora cornmon fn tha departnent3

o? rGhfqufnule, Jtllpt, El rProgrtto, Santr Rora rnd

rZtclgt. ln Hondurrr, tha vactor lr praae.nt In trrclvr of

tha d.partn.nt!. Orprndlng on thr lplclrr, ug to 34t of

tha Ina.ctr rar. lntactad. Errly rtudlar fron lllcarrgur

fndlcrtrd thrt donrrtfc trfrtonfdr.r. found fn th.

nountrlnour rrtl o? thr northwQlt, tha cantrll rcglon rnd

Prrt of tht Prclflc Go.rt.
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, oF s€iltEncEs
I OF TOTAL SEXTETCES

AVERAGE LEf,GTH

CO}IP LETE SEXTETCES

tOilGEST SEf,TETCE

AVERAGE I{ORDS PARSED

CURREXT ALLOCATIOTI LIilIT
TO?AL T{ORDS + PUTC

TOTAL I{OROS IIOT FOUIID

TOTAL AFTER UTIT LOOXUP

ACCOU|IT TOTAL- 1570E80

PARSER STATS

OK PP IIO TOTAL

157022
6t320
t02402L
tl
39

18

4E9

6

460

20

50
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Pon un& pflr't$, o$ frir:!lsf)fi,r?.qniilnr ul)'*en*r lcr inf*rl;i*rf,$n pi'! nT

p6rt{nento F$r"e {iu8 lo-tt ffqle'!r'lrs:o13 c@it'}trr,;'lolr; y'lar-gx*,rg f*ti'ijrr}

To dee 'l E'!6n gr*i$tlcri p;jrrn r?f rls$nlrr"ll Io y f prInIrlc{riiiEll';tio

gle g'lstellims trccole$ dqtl r;l'lr,ad qri'nt'[irc*r.f,!j]ir.,{irr"t ori s,.t [;'1 .*:.r dr:o

ttcc,'!6n el'l contr.*r'l {ntt+6rinriit "tr.ll }tt nl*lr.,rJt }* qrlf,t ..,1 ii r.ttsiflcl

dffiigerrollO, Sffi prefJifi#S{d vlgni].$s,$s.n{;,[]t{f.r 'lr {4..rjXiij riss,irXri C*t

racursos lrufYr&no$ y f'$nnnc'l ,ilrrig clrs iqrn d'i ;1 ft'lntcrs .,; fr{)t{ir"fls

&fected$s por el prohlmnlr*"

Fslr Otrs p&rt&o $,(iil i'rGf4!g;rli'{os'ix'}:r LrJ;ri{g{:}s t6s.$'ic"rs i:si-;i} fdt} {,t? TLt

que lo pianiflcgalsSn e-{*,pX .":dJrrtr.q}1 !rxr r.(r{i'ltc:t t,rn.il.:rncl$ {r11

eqrant& s'! cr'fioctrotontm *rplrJtlrni*Idgtc* qJ,e,;3 iJ$r'n?{t,"

ostrat{ftcer s} d{16;i; ui{rISr."9{:u y fl}na!.i:*er" '!q:s $l{.utir}s y
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ilsl t*r,rr {}trfi lrnt:'1" {,t, $s .ls.lr$'$sS{?namhle to obta{n tho

p.$rt{nent {r,:fcrrnr*t{q:ln sr! thi,rt thw Effintrel and'local

.$tI{t sTi'(!1111 tlr,*lr"l ftq ryf lcaCnJ tieeilth g.ySteng thAt InCOrpOrate

{lr thr,t'lr;itrnrr o{'ci rt{,sn ttl+:r {ntcardt6d control of malarla

;rf!{i tFr*t in:uslr{ do.}v4:,|spr*r,lrtt, Ig pr$filoto{t v{gorously tho

r.r1!trcr,rtJ*t r;{' I'llrmsl{r &r'irl f 'lnanel*1 retgure@g of tho

d I f'f +r'cwft Enrrf t;lr"ri nf f mrt$.{i h,y thfl problem.

jli"! ttrriri ";rtilErr' ftrrrruei* ttiuy {cN"s 6}{?cogcnry tho technl cal

,tdJu,attl'!';ri;lts.!$o'Stra1 q tha p'tenn{nEl of the control ls cgrrlod

d'rili trg|ll i{rrr {'it* fter$3unt tk& ep{d*lnr{ologf e al knowladgo thrt

rro

5
5
o

hJ
I

f actor*s qr6l r lorgc son e'l f {il dr:t $,clT { r*r l rzs
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E'l rcrJustc cn la plcnlflcacl6n dc les ecclonas dentro de 7O PP f0

lor 3{3tenas Iocllcs dc ralud y al ostfmulo frerr Iograr la

Pare quc lr

OK

PP 3I

llcver a ctbo c3 nacrrerlo gue tG produzcan camblos cn las

pol ftlcar qut doflnrn y rrgulon las acclones de lo:

progrrmrr y rn l!r crtrrtoglrs trnto a nlve'l global eomo

oporac{onrl qur lndlcrn c6mo aslr rccfonrr rc pondrdn an

pr{ctlca. Lr nccrrfdad tantlde dr oJccutar acclones dr

control con un.nfoqua tntagrrl parr qua al conbrte r lr

nrlerle !.1 oxltoro, rcqulrrr qua ler rctlvldedrr

programdt{cr3 tcngan cn cuantl lor nuevo3 rportar de ler

cfencier b{omddlear y roclrles y qu. el m6todo

opldcniol6glco conrtl tuyr lr eolumnl yertcbral de e3ts

enfoquc Intrgrrl

Ths raadJuJtrrGnt ln thc plenn{ng ol th. eetlonr wfthln

locr'l health ry3tGrftr and tho lncrntlvr In oFd.r to echlrvc

the soclal partic{patlon ln thr prcvantlon end th. control

of mrlcrlo wll I pernlt th. lnplrrnrntatlon of tho ttrttrglcr

of prlnary hralth crra end thr drcrntrellzrtlon, for th.

purposc of that thc Int.rvantlons.n. crnrl.d out fn

lntcgratod form utl I lzlng rl I th. rvel lrblr r.tourc.r rnd

ln lccordencr wlth thc opldrmlologlcrl sltuatlon // tlt..

So that the rcorlrntetlon of thr progran3 ona crn crrry

out I s n6c!rrrry thrt lr. producrd chengrr '!n thr pol lclrr

that dafine and rcgulrt. tho actlonr of tho progrrns tnd fn

tha strrtcAles both rt thc ovcrel I lcvcl and operttlontl

that lndlcate how thore actlons wllt be put ln prrctlcc.

The ?ett need to ccrry out control m€rSurer wlth a

corftprohenslve tpprorch 3o thrt tha conbct to ntlrrlr ll

sr.!ecorsful, rsqulreg thrt th. progrrnnlng actlvltles trk.

lnto eccount the noh, contrlbut'lonr of the blomadl cel rnd

socfal sclcnccs end thrt thc cp{den'lologleal ncthod

conrtitutes the backbons o? thls comprchrnrlvc epproach

rr
H
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Exlita contanto antra loa tajrcl da la lagl6n an qu€, XO Og thera oxlitt con3enrur afrong tlc countrllr of th6 Qeg{on

para obtanar hajorfr an la attuacl6n da ralrrla, 3. In whlch, ln order to oDtalD lnprovanont ln tho rltuatlon

raqulara llavat a cabo cahbloa conct9tualat y op€ratlvot !n of halrrlr. l3 roqulrod to c&rry oqt concoFtual rnd

Ioa dtatlntor nlval.r da conducct6n y tJ.cucl6n d€l oporatlon!l cheng.s f,t tho dlftsr.ht lavol* of cdnduct tnd

pFogrant. axGcutfoo ol tlra progrrm,

En aI Dfocaao tta aatudlo qua daba pracadar al PP 33 TU In tha procari ot at;dy thlt rhould Freco4a tho

aatrblaclnlanto da lar artrattglar tarr uD Drograna de ..t.bllrhilant of thc rtr.t€glGr for n prog.am lor

ylellrncla. Fraranal6n y control da Ia nalarl! a! pr€cllo iqrvolllance, provohtlon and control ol hr'laalI ls

datarillnar Ir tranacandanclt toclal y acon6nlco qua.l naccriery to d6t€rmfnc the rocl.l lnport6ncD *rd.conomlc

toDt.rno la ccnaada tl proDlana dantro al.l pl!n naclonrl d. that tha govarnment grrhti hin to tho problafr wlthln tha

lalud J coDo Darta dal prorraia da dararrollo lntagral dol nrtton.l herlth plln lnd 13 a ptrt ot Drogrrh for

pa{r. Sl la'lhto"ttnclr qut al goDltrno contllr. rI ilO 03 cohprohonrlv6 developmlrt of thc colntry. If th€

paoblana da la malaala at ratl, taa daclalonar lnport.Dce thrt th.govarnnent conterr to tho probleE of

gulaFnrnantalar tt dabarln ratlatar an rut golltlcar hrlrrla lr rGal, tho 9ov.rnfr6nta1 declsloni rhould ba

acon6rlca, tlnanclara, aducativr Ir da rlvlanda rural, y aa r.tl.ctad In lt! pollclot economlcr flnonclrl, oducatlon6l

6aaitlollarln erlcarlor arpaclllcot Daaa artablacar and of rural houtlng, lnd wlll ba dcvclopad SFdclflc

Drlorld.d.. an lor nlyalar polttlcoa y tacnlcor, d..cu.rdo cFlt.rl. lh ord€r to ertrbl{rh prlorltlol rt tho polltlc.l

cor lor flaatoa da Iaa allfarantaa araaa taogr6flc.a y .nd technlcol l.velt, ln tccord.ncs *lth the rlalt of thc

trupoa poblac{onrlar.llJ {llcador. dllfercnt geogr.phlcrl !r.!r cnd populrtlon group! thor.

locatad.

r&
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PARSER STATS

OK PP TIO TOTAL

, oFsElfTElcEs 3 6 3 1.2

I OF TOTAL SE]ITETCES 23 50 25

AVERAGE LE}IGTH 13 50 49 40

CO}IPLETE SEIITETICES 2 9

LOIIGEST SEIITEIICE 3I
AVERAGE HORDS PARSED 35

CURRETIT ALLOCATIOII LIilIT 40

TOTAL I{ORoS + pUilC 329

TOTAL HORDS IIOT FOUIID O

TOTAL AFTER UII I T LOOKUP 442

ACCOUtIT TOTAL- 40113

r
@
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TRAISLAITOI

a(3

12, CoitRElAS Cll, GOIZAIEZ ll, ZAIAIOZO D. FEtlAlD€Z 12. COllttEtAS Cl'|. GOIZAL:Z flT, ZATABOZO O. FERIAiDEZ

GUARDIOLA A. Co.d Cl.nt CEiESAtl, tr27-a0. t97r. GUAIDIOLA A. Cu.d Cl.nt CETESAI. 9.2f-1ot t9ra.

3)3

Loa artudlot clfnlcor da auJatoa intoxlcador con toluano PP ll tha cllnlcal atsdiar o? tolJactr lttortcatad rlth tolutra

an topna accldantal o rtallbarada, autlaran un attcto accldantrll, or dallbarrta. auegaat a tro-thlaa at?act ot

bl?atlco d.l dlrolr.nt. aobra al rlttcha narvloao cantral! tha atlraolrant on th. c.ntral naFUout ttratan! a paalod ot

"' un t.rlodo d..rclt.cl6n t.guldo tl. un D.rloCo t.rdto y XO 05 rtlnul.tlon ?ollor.d Dt, I lrt. D.rlod and Drolcntad ot

Prolontrdo rta datratl6n. El DroD6rlto da arta aatudlo tua Ot dapraaalon. lha prrport ot thtr ttudJ' tar to dallilt thaaa

al.llillta. attoa at.ctot an lat rtaar aoDatldar a altacta otr tha rata rubnlttad to lntorlcatlon undaF

fntoxlcacl6n bajo dlaarantaa coDcartraclonaa da toluano. PP 2a dlttarant coDcantratlona ot toluana. Tha ratulta rhor that F
'Flot tatulttrtor nu.rtran qua trlalan ctiblot thaaa atitt alactfocortlcogatphlc. alactrortotrathlc Ind

alactaocoatlcotrallcot. atactroillcArltlcor t conai{ctcatoa, bahtrlgrrl chtneet. and that that aapand or tha tlna ot

y qur d.pandan d.l tl.nto dr.xroalclan t dr lrr .rporura rnd of tha concantFrtlonr otlllrad. lt rrr tound

ccnc.ntr.clot.r utlllrrdor. Sa ancontra csa.n lor ! pP !0 tnrt ln thr I raractr.tudlad th.ra arlrt rl[ll.fltlat

attactor attudladot orlrtan aaiarantat tnt"t lr Datraan tia Intorlcatlot rlth toluana and tha ttauanca o?

lntorlcaclan con tolutno, la aacuanclt da altattclonat qua tlta.atlona that rroduca tha valatlla atarthatlc!, thtt

Droducan loa Inattatlcoa yclatllaa. qua ttilblan ron alao tra lltorolubla rubatancat. lhara aFa dlrcuttad tha

auatanclat llpotolrblat. 9i dlrcutan loa Faaultttloa an pP tC rarulta ln ratard to ttid tlillarltlar and ln aagard to tha

clanto a dlchaa taiaJanraa r an c{anto a la pollnauropatla DclynauroDathy thrt haa baan daacrlbad In aubJactt artolad

qua ra ha datcFlto an tuJato! arguatto! a lot dlaoluahtar to th. dltrolvantt lr.alatlon to tha lata oarlod of

at ratlclitn con.l D.tfodo t.rdlo d. d.pr..l6n d.l.l.t.D. daDr.rtlon ot th. n.rvout tttrttr, th.t trD.tr.d In thlt Z
Inarrloro. eua aDrracla at art. artudio. atudt. N

r(3 &
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39. FERl|AilDEZ-GUARDIOLA A, COXDES-LARA lf. JURADO JL,

CALVO J;|. Adv Phyrlol Scf l7:517-524.

3)3

Algunot rutor.r han Ori,rortrrdo gua l! crtlmulrcl6n del

Jlst.nr | {nblco, r.p.tldr . b.J. fnt.nrlderl (klndl lng),

produco convul r fon.r. Erl rtrn rl gunrr ortructurls qu.

curndo 3o lrr epl lcr le .rtfnulrcf6n d. tlgo klndl Ing no

n.c.rrrlrmrntr tlrnrn crlrlr rglllptlcrr, garo puadan

rrflrJrr .ltareefontl parnrnantar. El grar.nt. trrbrro

drrcrlbrc f) lor cenDlor an al rurio qua ra producln con

rl kfndlfng drl n6clro do13tl drl rr?l .n grtos con

rlretrodor c16nlclm.nta lmpltntrdos. Lor etrnblor

conrlrtlrron an un. dfrnlnucl6n ln lr lrtrncla dtl rurflo

lfOR, un.urn.nto do lor av.ntot t?ltlcor ! dr lr rtonfr

durrnta al ruofio 6a ondr! lantar y un lunanto an al tlrnpo

totrl do llOR, y 2) lot cenblor qu. produer ol Ilndltng d.l

qufrrnr 6ptleo.n lor pot.nclrlrt oyoerdor vlturlrt

rogfrtradoi an al cuarpo grnlculrdo lrtrrrl. .n la cortata

vlrurl y an rl .l.ctro"ratlnogrrnr // dr g.tor eurlrlrrdor.

El klndlfng produJo un .un.nto dr lr orcltrbllfdad

nrnl?attrdr, drbfdo rl lunanto an lr rnplftud da lot

gotonc I rl rr lvocrdol.

3(3

42. FERXAXOEZ-GUAROIOLA A, JURAOO JL, SOLIS H.

SPAtlSll TO EXGLISH lllCRO-3
UXEOITED NACHITE TR,AXSTATIOTI

30. FERilAXDEZ-GUARDIOTA A. COTIDES.TARA II. JUNADO JL,

CALVO Jll. Adv Phyriol 3ct 17:5L7-a24.

PP 1l Sonc euthors havc dcmonrtrttod thrt thr 3tlnulatlon of

th. I Inblc syrtcm, rlpcltcd rt low lntrnrfty (flndl fng),

O|( produces convulslonr. Thero rxlrt 3oma rtnuctura3 thrt

rhen thore I s app I fed thcm thc at Inul rt fon of k I ndl I n9 typr

not neccrsarl ly have cpl loptlc crlrrt, but thoy cln rcflrct

OK

PP 23

g.rnrncnt rltcrrtlonr. Thr prcrcnt rork dtrerfbcr: t) thc

chrngcr fn thc rlecp thrt ir. produerd rlth th. klndllng o?

tha dorrtl nuclcur of thr rrpho In crt3 wlth chronlcrlly frgl
7O SO llo 19 lnplemcnicd .l.ctrodcr. Th. changrr eonrlrtcd of r

rrductfon ln thc l!tcncy of tha rlecp REll, ln fncrcare fn

thc events f{rfcor end o? tho rtonfr durfng the sleop ol

rlow ur.yaa rnd rn Incrarlo In tha totrl tln. o? REfl, ond 2,

th. ehrngcr thrt producar tha tlndllng of th. optfc ehlarn

ln thc vfrurl ovokrd pot.ntlrl. rrgfrtrrrd fn the lrterel

grnlculrt. borty, ln tha vlrurl eortar rnd ln th.

rloctror.tlnogrrn // o? eurrrlrod crtl. Tho tlndl lng

productd.n Incretrc fn thr nrnlfortrd rxcltebfllty, orfng

to thr Incrcllo In th. rn9lltudo o? tha rvoled pot.ntlrlr.

or

or

42. FERXATDEZ-GUARDTOLA A, JURAoO JL, SOLrS H.
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n.v r.d |l.x 5t!76-t3, le7l. R.v n.d i.x 57:t6-t5, lg7a.

3)3

El aatud{o lncluy6 r to volunttrlor parrdoa. ant.a lo3 l9 PP l6 lha rtudy lnclual.d l0 rolqntaarr pald. batraan th. l0 and

y loa 2l aaoar yr r axcapcl6n da uno, artudlrnt.r. Crd! OK tho 2l yaar., rnd, wlth th. arc.Dtlon ot ona, rtud.nta.

lndlrtduo ton6 Darta an cuatro aaalonaa argarlhantrlaa. La OX Erch {rdlvldurl tool p.rt {n ?our arDarlr.ntal rattlont.

prlnara toa contldartdl coilo hrbltuacialnS la aatunda, to Ot Tha tlrrt Hrr corrld.rie habltuatlon; tha aacond, control:

controli !, an Ia taFcara y cqarta ra rdillnlrtr6 trla2olah PP l5 rnd ln th. thlrd.nd tourth th.r. rra adnfnfrter.d

orffhanta.n cantldtdal da O.25 f 0.5 nt, raapactlvamant., +trlatolan+ orally ln qqantltla3 ot 0.25 and 0.5 h9,

!0 nln ant.a da Inlclar Ia taalltn. r.rp.ctlv.ly. 30 iln latora Inltlatlnt tha r.a3lon.

I €n arta DruaDa. loa ttrdlvlduor aa ratrtanlan an rrtado d. PP 2E Gt tn thla tart, tha Indlrldualr rara.alntalnad lr rt.t. ot

'vlgllla duranta un tlarto artanao (t horat. ratpondlando a r.katulnaaa dorlng an artaralra tlDa (t hour). raatondlng

artlnulot vlrual.r y, rlnultlna.ianta. aa avalurba la to vfru.l tstlrull rnd. alnultrraoualy, thata war ayaluatad

actluldad.lactrlca carabral tr loa algnor parltarlco3, tha car.b.rl.lactrlc actlylty rnd th. D.rtph.rrl rtgtrt,

talar cono la ?racuancla cardtacar la fracuancla ruch ar tha haaFtbaat. tha rarDlratlon rata and th.

...plr.torla !r lr raapoaata grlvlnlca da la plal. 9.lv.nlc .lln t.rponr.,

Oa aclardo con lot datot darcrltor. al tFlazolail cau36 un ol tn accordanca *lth tia data datcrlbad, +trlarolaD+ cautad

alto grado d. auafio. Eata tDblan tu. l. lnpr.3l6n pP 11 a hlth d.gr.. ot rl..p. lhlr al.o rrr th. rubjactlv.

rubjetlva da lor {ndlvlduor. qulan.r adanaa faportaron cono lnpraarlon ot tia lndlvldualr, rio {n addltlon raportad aa

.t.ctor colat.ralar un llt.ro rartlgo, a.qu.d.d d. boca y alda.lf.ctr. llfht glddirata. drrnara ot routh.nd

Droblataa an la acotodaclatn ylaual. probl!ili In tha ylt{al accomod.tlon.

Sln anlrrto. conaldarlroa qua al trlarolan fua tolarado a tO 0l xor.v.r. w. conrldar that +trla:olah+ raa tolaratad at

lra dotl! an qua aa adnlnlttrtt y nottr6 tanar propladadar tha doraa ln whlch thara wat talnlnlataaad and ahdrad to

hlgn6tlcra. hru. hypnotlc propartlar.

rr
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, oF SEilTEilCES

i OF TOTAL SEIITEilCES

AVER,AG€ LEIIGTH

CO}IPLETE SETTEilCES

toitGEsT SEITEICE

AVERAGg I{ORDS PAR,SED

CURREIIT ALLOCATIOT LIHIT
TOTAL TIORDS + PUXC

TOTAL I{ORDS ilOT FOUfio

TOTAL AFTER UIIIT LOOKUP

ACCOUfiT TOTAL- 40638

PARSER STATS

OK PP IIO TOTAL

I 10 4 22

36 45 t8
14 31 29 24

6t7
28

22

40

534

I
533

&
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MURIEL VA,SCOIICELIOS : BIGRAPHICAL SKErcH

I'luriel Vasconcell-os holds the B. S. in languages ( 1958 ) and the M. S ,(1982 ) and Ph. D. ( 1985 ) in linguistics f rom Georgetown Universily. Stre tras
devoted her entire career to translation, including 18 years speiifically to
machine translation (MT). she began as a staff assistant on the Georgetbwn
University t"lachine Translation Research Project ( 1955-60 ) , where she was
involved in many of the major milestones, including prelnration of the first
proposal for funding and, Later, Congressional hearings on the subject (ltay
1960 ) . She then turned to nhumann translation, working first at the Organi-
zation of flmerican States (1961-69) and then at the Pan American Hea1th Or-
ganizationi (PAtlO) (1969-present ) .

In L977 Dr. Vasconcellos was placed in charge of the machine transl-a-
tion program at PAHO, which began production MT from Spanish to English in
January 1980. with triarjorie Legn, she was co-principal investigator under a
two-year grant from AID ( 1983-85 ) to assist in the developmenL of an English-
to-Spanish system . The result of this research, ElGSPAi,i r has been in opera-
tionaL use since 1985. Her duties were expanded in 1989 when she was appointed
head of the Translation and Terminology service.

At Georgetown University, Dr. Vasconcellos b/as an adjunct. lecturer on
translat.ion (1976-78 ) and then developed and taught the course nl"lachine Aids
to Translation" (198i-88). She was co-principal investigator under a grant
from NIH to do annotated translations of historical Brazilian documents (l,971-
79) . She serves on the editorial board of the journals Ianguage Internat.ional,
Jerome Quarterlf, dnd l.{achine Translation and has published more than 50 arti-
cles on translation and machine translation. She is active in the American
Trans1atorsAssociation(ATA),forwhichsheeditedthebook@
Trans].ationStrategy(Ate,1988)anoserVeSaSchairof[hecffianS-

(1987-present).Sheisa1soamemberoftheTheAmerican
Association of Language SpeciaLists, the National Capital Area TransLators
Association, the Washington Linguistic Society, and the Linguistic Society of
America. She is currently active in the establishment of the International-
Association for Machine Translation and its regional sectionr the Association
for Machine Translation in the Americas.
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strengths right now may be more in the area of research and lin-
guistic theory, and other areas that are certainly by natural lan-
guage processing absolutely necessary for building the foundation
for machine translation systems.

Mr. Wer,cREN" The-running through the testimony there's a
theme of "this is a long-range project", with high costs involved. I
gather those costs are not in the theory side of it then, but in the-
in the application of the theory. Is that-

Dr. VascoNCELLos. That was what I was going to say. What we
can bring to the table is a fund of experience that we've had with
other language combinations. And in the long run, it's only
through exercising systems and building dictionaries over time,
based on solid theory, that we're going to be able to solve the prob-
lem. There are going to be no quick breakthroughs. It's a long, slow
process.

I don't know whether it's necessarily a costly process, but it's
going to be based on exercise of real text.

Mr. Wer,cREN. Is this true even wiih technical information? Be-
cause my instinct is the technical information is a little bit more
finite in scope than literature as a-in a novel form or an art form.

It would seem the technical information has certain parameters
that repeat themselves and that it would allow for a given area to
be mastered without having to have a complete automated capabil-
ity understanding all the nuances of language in its use. Is that
true, or not true?

Dr. VescoNCELLos. I agree-the nuances of language would keep
us all busy for the rest of our lives; and certainly technicai litera-
ture is more finite. Nevertheless, it still has a lot of problems.

I think Dale Bostad, when he testifies about his work with the
Air Force, can tell you he's-they've been now for LZ years being
quite viable translating from Russian, but it took a long time to get
to that point. And if we're going to capture information, we can't
zero in on specific technical areas; we have to have immense dic-
tionaries with all the technical terminology to cover all the fields
that we're trying to catch up on.

So I'd still see it as a very large project, but certainly not as diffi-
cult as other kinds of language , &s you say.

Mr. Wer,cREN. Let me ask-and you've touched on it, Dr.
Harris-why the Japanese are putting such a significant effort into
translating from Japanese into English? What are the direct bene-
fits that they see?

Dr. HAnRls. I guess I could answer that in a number of ways.
First of all, I think that the Japanese see English as an interna-
tional langu&Se, both in science and technology, and in global mar-
kets. And so in order to operate efficiently around ths world, it's
almost imperative for their companies to have the capability to
fairly quickly translate from Japanese into English.

And what we're hearing-what we heard at the symposium-is
that for many companies operating internationally, franslation
may actually become a bottleneck for the introduction of new prod-
ucts. Unless you can produce the technical manuals in timely fash-
iot, the translation may actually hold up your marketing effort. So
I think that's one reason.
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But I would look more broadly. It appears that the Japanese in-
dustry, research community, government as well, sees machine
translation as a kind of a-almost a symbol for a new type of chal-
lenge in information technolory.And they're using this as, I think,
one of a number of examples of focused R&D efforts which they
expect may have spinoffs in the applications in a number of fields.

So I think there are immediate reasons, as well as some broader
ones, for their efforts. And, quite frankly, the resources of these
large electronics companies allow them to look over the long run to
technologies that may play a major role in competitiveness a few
years down the road.

Mr. WalcREN. Att right. Let me just, then, touch on one other
point that you've also raised, and that is the role of the govern-
ment in the United States as a catalyst.

Is it clear that the government alone would not be the proper
entity to accomplish this? We do everything in terms of joint re-
search with industry and universities and government, some direct
research and some organizing role, some funding roles.

How heavily should we be looking to see the private markets, or
proper entities, driving this in our country before we feel that it's
right to go forward with a government effort?

Should we be waiting for the private sector to do this as opposed
to the government trying to make it happen?

Dr. VascoNcELLos. The private sector could never sustain it. The
MT companies have been floundering for years. It's very anti-eco-
nomic for them. And even if you take a large company which has
embedded in it an MT project, it runs at a loss for the compatry,
which is the case already in Japan.

That's why we're concerned; we've seen how these companies
have tried and just been unable-the nature of the task is so chal-
lenging and goes over such a long term that customers-a custom-
er base cannot normally support this.

Mr. WelcREN. Do you have any estimates of what a significant
level of participation by the United States would be in an effort to
develop a Japanese to English capability?

Dr. HaRnIs. I take it you mean a funding level or something of
that nature. I'm not sure that I'm the best qualified to speak to
that point, but I can mention one estimate that was presented at
our sy_mposium. A Japanese expert on this subject mentioned that
a machine translation development effort on a mainframe comput-
er would probably involve 50 to 70 people over a five-year period or
so; and that would just be the initial effort. He estimated it at 13 to
$15 million worth. So we're talking about quite a substantial
amount of funding, and that just for really the preliminary stage.

Dr. VnscoNcELLos. Japanese, of course, is a tremendous problem.
It's one of the hardesl languages to analyze automatically that
ye_'ve qpproached so far. On the bther hand, our Spanish-our Eng-
lish-to-Qp"tish and Spanish-to-English programs over 12 years have
not really topped more than 2 million; and we have very effective
systems. So there may be a place in between the two extremes.

I would like to also emphasize that the whole idea of coordinat-
ltg and avoiding duplication is, I think, one of the keys to the prob-
lem. And just on another point, the government-the- House Appro-
priations for the Legislative Branch-has recently slated the Na-
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tional Trans].ation Center for extinction on a sum of $127,000. A
center like that, for example, could coordinate and go a iong way-
has plans to pinpoint the kinds of technology that people are need-
irg, and to identify where translations are available, or where
translations are needed.

And I think that the whole effort needs to be much more closely
coordinated-and with small investrnents we can do that-before
we go into a large project, I wor:ld think. We need to see where
we're going.

Mr. WelcREN. Where was that center located?
Dr. VascoNcELLos. What?
Mr. Wer,cREN. Where was that center located, in what-
Dr. VascoNcELLos. It's in the Library of Congress, in-
Mr" WalcREhL In the Library of Congress. And they had

$127,000.
Ms. VescoNcELLos. $127,000, and it's being scratched right now,

unfortunately. And it was performing a very valuable service. And
this is the kind of service that we need-we need to coordinate
very badly.

Mr. WalcREN. I see. Well, all right.
Well, let me, oh behalf of the Comrnittee, thank you for your tes-

timony. We appreciate your being a resource to us in this area and
look forward to talking with you about it in the future.

All right, the next panel is NIrs. Deborah Wince-Smith, who is
the Assistant Secret ary for Technology Policy with the Department
of Commerce, and she is accompanied by Dr'. Joseph Clark, who co-
chairs the Tasii Force on Access to Scientific and Technical Infor-
mation, and is a Deputy Director of the National Technicatr Infor-
mation Service.

Also on this panel will be Dr. Charles Brownstein, who is the
Acting Assistant Director of the Directorate for Computer and In-
formation Science and Engineering with The National Science
Foundation, accompanied by Dr. Y"T. Chien, who is the Division Di-
rector for Information, Robotics, and Intelligent Systems for NSF;
and also Dale Bostad, Technical Advisor of-for the Directorate of
Translation with the Foreign Technology Division of the United
States Air Force.

Well, welcome all of you to our process. We appreciate especially
your coming, Mrs. Smith. 'We look forward to the future in many
ways and wish you the very best with that. But let's have your tes-
timony first and then we'll go through the panel in the order in
which I introduced you to the record.


