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A Brief History

First contract, SPANAM

In-house development began

SPANAM on mainframe

ENGSPAN on mainframe

PC version on PAHO LAN

32-bit Windows version

Two new language pairs:.
Portuguese-English, English-Portuguese
Two new language pairs:
Portuguese-Spanish, Spanish-Portuguese
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Users of PAHO’s Machine Translation Software

translators
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PAHO Translation Services

+ 8 staff members
» Two in-house contractors (linguists)
« Over 100 free-lance contractors (translators)

« MT usage: over 90% for documents into
Spanish, English, and Portuguese

» Productivity gain: 50%-100%
» Cost reduction: approx 30%

LW, Pan A':norlcan
L J¥ Organization 2004 AMTA tutorial

September 28, 2004




Keys to Success at PAHO

¢ Appropriate input texts
¢ Conducive institutional setting
¢ Robust software

¢ Years of hard work
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Input Texts

¢ Large volume in three languages

4 million words per year
¢ Predictable subject areas

NOT JUST MEDICINE!
¢ Some style and format guidelines

No controlled input
No pre-editing

e
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Input texts (cont.)

Appropriate Non-appropriate
Manualis Personal correspondence
Reports Dialogue

Proposals Scripts
Abstracts Questionnaires
Scientific articles Poetry
Position papers Chat

f,\~ K- Pan I'I:‘I.rican

Ty 14 .
g Organization 2004 AMTA ttorial
B September 28, 2004




Institutional Setting

+ Management commitment
<+ Transiator involvement

< Staff support
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Robust Software

¢ Developed and maintained by PAHO’s
language professionals

+ Designed to handle standard syntax
¢ Fully customizable dictionaries
¢ Used in a broad domain
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Hard Work

& Translators provide feedback

+ Linguists update dictionaries with new
terminology and translation rules

¢ Computational linguists improve the
algorithms for analysis, transfer, and

synthesis
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Some Features of PAHO MTS

o Spanish/English/Portuguese user interface

a Fully graphic Translation Interface invoked from the
desktop, from MS Word toolbar, or from WordPerfect
(8.0+) toolbar

0 Batch translation

Q Postediting Macros for MS Word

0 Active X Automation objects for translation of short
segments

Q On-line context-sensitive trilingual help
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Features of PAHO MTS (cont.)
o Dictionary Merge Utility

- Used by clients to combine their entries with PAHO master entries
« Used at PAHO HQ when users provide us with copies of their
dictionaries
0 Import Utility for Bilingual Glossaries
- World Bank glossaries (15,000+ entries)
International Classification of Diseases
« INN: official non-proprietary or generic names of pharmaceutical
substances
0 Dictionary Browse Utility
« Accessible from MS Word
« Copy/paste capabilities
o Export Utility

+ To create lists of words added by users or small dictionaries that
can be later merged
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Recent Developments

o Compatible with Translation Memory software

» Files pretranslated with TRADOS can be processed
by PAHOMTS without modifications

= Macro to activate Active X object when processing a
file with WordFast

0 Spanish-Portuguese released in March 2004
o Portuguese-Spanish currently under development

g Recently acquired MultiTrans to align corpus of over 60+
million words and automatically extract terminology
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Development of Portuguese pairs

« Portuguese-English and English-Portuguese

— Automatic morphological conversion of Spanish source
and Spanish target dictionaries

— Entries manually checked by CL students in Brazil

— Spanish parser and synthesis modules adapted for
Portuguese

— New transfer components (PE and EP)
— Approximately 1 year

's e %‘gpﬂ?lth can
g, Sraaniation 2004 s 29
2K Septemnber 28, 2004




Development of Portuguese pairs (cont.)

» Portuguese-Spanish and Spanish-Portuguese
— All dictionaries recycled

~ Entries without perfect matches manually checked by
PAHO linguists

— All verb entries, multiword entries and translation rules
also checked by PAHO linguists

— Parser and synthesis modules recycled

— Comparative study between the two languages carried
out by computational linguist in Brazil

— New transfer components (PS and SP) based on the
comparative study

— Approximately 1 year
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Number of Words by Target Language 2003

: Spanish

. B English
| O Portuguese |

|= 2 French

|
|
|
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Number of Words by In-House and Contract
Translators in 2003

U27%

Q In-House -

& Contract u

®73%
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Use of MT by Non-translators at PAHO
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Survey of Translation Costs
1998

700
600-
500
400+
300+
200+
100+

: £ US$/1000
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( Translation reguest from HQ Unit O ]

Workflow

TM available?

| Job assig;nnent Q]

Processable
with MT?

@uman translation O NO ;
P MT/TM translation O
[MT processing]
!
| Postediting O |

In-house revision Q I

-

MT enhancements
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TRANSLATION REQUEST
Submit in duplicate
Office Code | Person to contact Phone | Date of Reguest ‘
E Div: pPs RPNS—— - 7 September 2004
funit PB =
Document Title: Guidelines for the Preparation of the PAHO/WHO BPB for 2006-2007
t Transtate from: (¥} Engish 1 Spanish []French {} Poriuguese £10ther |
‘ Transiate into: {1 Engsh X1 Spanish  {) Frerch 11 Poriuguese
- Current form of input: File Names:
X1 Microspft Word 2002
11 Microsoft Word 97 Guidelines for the Preparation of the PAHO!WHO
{1 Other (please specity) BPB for 2006-2007 PR
{1 Hard copy only {regquesting unil should make =
avery effor 1o provide elestronic fles) Preferred form of output:  Microsoft WORD

3{1f e

HAVGU

References attached (v, gr., egriier version of texd, sources of quoteg maieria., background documents, dj]_;‘ the
target language): —

NONE

- Requested delivery date”: Monday 13 September 2064 {ASAP)
“indicative only. Actual delvery date will capend on the workflow. I transiation is needed to mes! 3 specifc
deadlineg,
piease explain

The document is very URGENT since have we aireacy sent ihe version in Engish, and some gouniries neet this
document in Spanish to be able to work on i, the deadine to retum it is 30 September.

-

s

Allotment: Obligation: eswwmawy l
Authorized by:  Roman Sotelz, Unit Chiel, PRPS/PB ' Vs f:E,_.f: iy
LNa’n and sn:_;natare of allatiee) g A . 5, iz :

i Ca Sl

[] REQUESTFORESTIMATE

If you would like an estimate before proceading with the translation, please check the box.

Number ¢f words: 5,859 Rate: LSS per 1000 word's
Approximate cost: AGST:
i Exi:

PASMG 3T 38’} Raue 2007



Translation request

» Soft and hard copies of source document must be
provided

» Requesting units are asked to provide references, if
available: earlier version of text, source of quoted
material, background documents, all in the target
language

+ Units must always provide allotment and obligation in
case the translation has to be sent out to a freelancer

« Deadlines are indicative only

« Currently developing Sharepoint page where Units can
upload their transiation requests
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Translation request

» Breakout of source and target documents for 2003:

TOTALS %
TOTAL FILES: 2,192
WORD 2,002 91%
PPT 151 7%
EXCEL 15 <1%
PDF 3 <1%
HTML 1 <1%
XML 1 <1%
TOTAL SiIZE: 564 MB
<0.5MB 2002 | 81.3%
0.5-1 MB 96 | 4.37%
1-5 MB 77 | 3.51%
5-10MB 12 | 0.54%
10-20 MB 31 0.13%
> 20 MB 2| 0.09%
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Translation Tracking System (TTS)
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Job Num Div.
04D35I2ES QP
Qe0SIES Dpta
405309€ REM
0sp5295P RPM
0405295F Dem
04D329SE OPM
Q405205E &R
Q4352750 oem
Q4DS27GF DEM
04032708 BEM
04Q526E0 Q0
Q40S25ES L1~
0405245R peM
Q4D524GF REM
0405245 DpM
R4Q523E0 oet
Q40323EP DPM
049523EF DEM
04052258 DPM
0405215 Lpw
QaQs198S oM
0405195E ppm
Qs0312€0 DeM
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TTS - Job orders

Title
CO45 {tem 5. 1Budget WHO 2
Guidelings Preparation BP
CD45 Item 5.6 SiDA Power
CE135/3 Premig de Admims
CEL35/3 Premio de admirms
CEL135/3 Premio de adminis
TAG Abstracts (12)
COD45/16 Una OFS Siglo xxi
045718 Una OPS Sigla XxT
C045/18 Una QPS5 Sigio XxT
Latter Designaton Collab
TAG Abstracts {3)
CE135/% Premic Administra
CE13IE/3 Pramin Administra
CE135/3 Pramio Administra
CE135/4 PAHO Financial Ru
CE1IE/4 PAHO Financial Ru
CE135/4 PAHO Financial Ru
Certificate of Appreciat
Reflection and Comments 8
Abrabam Horwitz Award-Spe
Premio OPS Administracion
Manugl Yelasco Suarez Awa
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B/22/04
5/21/04
9/21/04
9/20/04
Q/20/04
9/20/G4
9/20/04
9/20/04
9/20/04
9/20/04
9/17/04
a/18/04
9/16/04
9/16/04
9/16/04
9/16/04
8/16/04
9/16/D4
9/16/04
S/16/04
5/15/04
8/15/04
9/15/04

Due
9/24/04
9/22/M4
9/23/04
3/21/04
9/21/04
9/21/04
9/24/04
9/24/04
9/24/04
9/24/04
9/22/04
§/20/04
9/20/D4
P/20/04
9/20/04
872004
9/20,/04
/20,04
9/17/04
9/21/04
9/21/04
9/21/04
9/21/04

betivrd

5/22/04
9/21/0¢
g/21/0%
9/21/04

S/22/04

9/21/04

5/20/04
9/20/04
89/17,/04
917704
9/20/04
9/20/04
9/17/04
9/16/04
9/16/04
9/22/04
9/16/D4




TTS - Job detail
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Divigian m o Type r_
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Event !ﬁ or Type FGH_“_
Sowrce Language [Sperasn =} Target Language [Enghsh =]
Jdob RPequast No W

Titke [TAG Abyvacts @405.09.161520)

Reywords [3.600wonds .
Entar allgtmant FOWCW‘WN‘_M_W . orsewct| . 2l
Ghigatin [IARDAOZE7 .

Aliottaw [Or, Jon Andus, Cuel Immunization

Gomeanus |

CostiContract) $313.22 Cost(5raf) $25.00 sdot.Cak T
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Job Azzigriment Records
Transi crs Task Assgnsd Due Campisted No.Units Ratw Amaurit
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Job assighment

« Translations for the Director are done in-house

« Translations are assigned to in-house translators if they
are available

» Specialized freelancers

+ Posteditors get:

— Source document

— Background documents provided by requesting unit
— Unedited “raw” translation file

— Side-by-side file

— List of not-found words

Communication by e-mail — Sharepoint soon
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MT appropriate?

« Appropriate in 90% of cases
» Not appropriate if:
— Target language is French

— Source document cannot be converted (e.g. PDF
file with graphics only)

— Hard copy only and quality not good enough for
OCR

— Too idiomatic
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Translation Memory

* Only a small number of documents, roughly 5%, are
processed with WordFast:

- Financial report
— Governing Bodies documents, which are revised
several times during the year
+ When WordFast does not find a match, the segment
is translated with PAHOMTS.
+ Available only to in-house translators because
freelancers do not have access to the software

« Translators provide feedback via e-mail using the
source and target segments.

oot . :anl.tlll:\erlcan

. a .

ROR o D:ganizatlon 2004 AMTA tutorial
N September 28, 2004




Machine Translation processing

» Assistants prepare the source document using general guidelines to check
spelling, format, block sections that don’t need to be translated, etc.

» Tricky format issues: drop caps, blanks between titles (T I T L E), no
diacritic marks, abbreviations (Dpt. of Pub. Transp.), optional inflections in
parentheses: (A) professional(s) is(are) responsible for...

+ PAHOMTS preserves the format of the original document. The following
document formats are currently handled: RTF (used for Word, WordPerfect,
PDF, PowerPoint), HTML, XML, SGML, WordPerfect for DOS, text files

» Macro to spellcheck the document using the PAHOMTS dictionaries. If too
many words are not in the dictionaries, they are added before continuing.
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Machine Translation processing (cont.)

» Several options can be selected at run-time:

— Type of grammar

+ Abstracti, letter, manual, report, resolution, survey,
speech, post description, hews article, summary record

« One type of grammar only

— Specialized vocabulary
» Medical research, financial, environment, equipment,
agriculture, patient education, legal, computer science,
United Nations, radiation, pharmaceutical, statistics,
European variety
» Several microglossaries may be activated, in order of
priority

AMTA tutorial
September 28, 2004




Machine Translation processing (cont.)

« Assistant verifies that MT did an acceptable job

— If too many not-found words, they are added to the
dictionaries and the document is retranslated.

— If percentage of complete parses is too low (less
than 60%), the document is rechecked for
formatting and/or spelling errors.

» Occasionally, very poorly written or formatted
documents are returned to the requesting unit.

4 :anl?':nert can
+ Haal .
W Organization 2004 AMTA tutorial
Septernber 28, 2004
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Running Translations: Checklist

» Check format

» Block portions

* Run spelling check; add words if appropriate
* Run

« Make sure output is complete

* Look over parser statistics; make sure parser
performed well enough.

« If not, fix input and run again or use human
translation

+ If the output is acceptable, postedit

. Pan A':norlcnn
) AMTA tutorial
September 28, 2004




Running translations: large jobs

* Run a sample:

— Table of contents

— Executive summary

— Glossary

— Introduction

— Conclusion
» Do some dictionary updating.
« Then re-run, continue.

v"« P Organization 2004 AMTA tutorial
e September 28, 2004




OK
PP

NO

70

Parser flags

The source input was successfully parsed.

The source input was only partially parsed (number indicates iast
word parsed)

The parse was unsuccessful; the transiation is based on local
analysis only (number indicates last word of attempted parse)

The sentence was broken at 70 words. The break point is marked
with //

A transfer unit was triggered to select a context-sensitive gloss
A source word was not found in the source dictionary

A word was found in source dictionary, but it was not accepted
because its ending did not match the POS

i‘;:._", ' Organization 2004 AMTA tutorial

September 28, 2004




Parser flags (cont.)

TD A gloss was not found in the target dictionary

GS Microglossary entry selected from the source dictionary

GT Microglossary entry selected from the target dictionary

*  In the source, not-found word

*  Following a word in the target, not-found gloss

*  Preceding a word in the target, microglossary entry
Term is marked for reliability in the target

: »  Organization 2004 AMTA tutorial
e September 28, 2004




Postediting

« Done directly on the RAW file
+ Using the side-by-side file as a reference

» Freelancers don’t have access to PAHOMTS; only the
output files.

« Making use of the MS Word postediting macros

- General macros: changing dispiay,lower/uppercase, switch words to
the right or to the left, delete words, look up in PAHOMTS dict.

— English macros: delete definite article, create possessive, delete
and switch, create NN compound, undo NN compound, serial
comma

— Spanish/Portuguese macros: singular, plural, masculine, feminine,
feminine plural, masculine piural, delete definite article, -mente
adverb, add diacritic

;.- Pan American

9 Oraanization 2004 AMTA tutorial
R September 28, 2004




Feedback

List of not-found words

Using the side-by-side file as a reference
Feedback provided:

~ All new words

— Official names of organizations (with reference)
— Erroneous dictionary entries

— Preferred alternate glosses

Poor feedback: stylistic preferences

Wordfast: Translators provide feedback via e-mail
using the source and target segments.

AMTA tutorial
September 28, 2004
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Translation Memory feedback

1A. While many of those impacts were positive~greater zccess to bhealthful goods at
lower prices, for examplt—some werc negative, such 23 increased consumption of
unhkealthy food and higher potential for the spread of discase.

18. Mieatras muchas de ¢sas repercusiones fueron positivas—mayor acceso a productos |
sanos a precios inferiores, por cjemplo—algunos fueror negatives. comeo mayoer
consumo de los alimentos insalubres y el potencial mayor pars ¢l margen de la
|enfeem cdad. .

: e 1
1C. St bien muchas de esas repercusiones eran positivas —mayer acceso a producios
sanos a precios m& s bzjos, por ejemplo— otras eran negativas, como ¢l mayor consumo
de alimentos insalubres y el petencial ma s elevade de propagaciin de enfermedades.

2A., Though until recently bealth services had not been considercd tradable goods,
tnternational trade expetts now recognized thav technological and organization
development in the healih sector bad made it possible 0 market such services
cinternationally.

2B, Sin embargo hasta hace poco los servicios de salud no sc habian considerado los
productos comerciables, los experios intcrnacionales de comercio abota reconopcidos
que el desarrolle tecnollgico ¥y dc organizaciomes en ¢l sector de la salud habia’
permitido comercializar tales servicios internacionaimente.

2C. Aungue basta hace peco los servicios de salud no se habiap considerado productos
cometcializabics, los expertos interpaciopales ¢n comercio reconocian ahora gue ¢l
desarrollo tecnoidgico y de organizacién en el sector de la salud habia permitido
icomercializar internacionalmente dichos servicios.
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In-house revision

« Only for English and Spanish
« Time-permitting
» Approximately 2,000 words/hour

AMTA tutorial
September 28, 2004




Delivery

Soft and hard copies of the translation
Information entered in the TTS:

— Number of words (Spanish/Portuguese/French
count is used)

— Number of hours of revision

— Cost calculated for in-house and freelancers
Monthly and annual statistics are kept, including
number of words, number of jobs, requesting units,
jobs with reasonable/unreasonable deadlines, words
per translator, etc.

Sharepoint page will be used for requests and
deliveries as of January 2005

- :)':ganizntlon 2004 AMTA tutorial
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Translation rates

3 gwun;ian ;_\_Ialm__' b ,'-"'lsiO!!
de by Salud 2 nd:ﬂisﬂsion

é [ et i ik,

Task ID Nama Croup ID Unit Rato
IMT-SEMITECH MT postaditing, semitechnical MT wids .10
AMT-TECHNICAL MT postadiing, technical MT Wels 0.11
ASSIGN Agsign to translator LOC Jjob 0.00
SLEAR Clgarance Lo Jjob 0.00
EP=FORMAT Extra Payment-Format EP Pct 0.10
EP-RESEARCH Extra Payment-Research EP pet G.10
EB-RUSH Extra Payment-Rush ED pct 0,18
HI-SEMITECH Hurnan=-Semitachnical HT wids 0.12
BI-TECH Humarn-Technicat HT wids 0.14
MINIMUM Minimum Rate ST Jjob 56.00
BEY Revision by Staff Ry His £0.00

= ~fy= Ravisian Contractor by the hou 3 HE 50.00
V-CONY Ravision by Contractor RrY wtls 0.08

REV-CORBECTION Enter Reviewar's Lomrections Ry s 25.00

AMTA tutorial
September 28, 2004




Translation rates

*

Professional translators: 75% of HT rate
Surcharge for RUSH and peak periods

MT quality varies and posteditor effort
averages out

Extreme case: pay higher rate, require
feedback

35 - Organization 2004 AMTA tutorial
September 28, 2004




Delivery -TTS

e Mniamﬂ.
) se Io Sakad
[FY ¢ Tt R

T

\l’a}@g«s.‘ Vision

‘and Mission
P -

1TS ~Job Assignment Information
| tiamenago | Uart tndex | Bulletin Soards § PAKI Web | TS M

Jab Number: O404B0ES Suriname Smoke-Free 100 Schooly (7703,.7665)

Source Language: English Targat Language Spanish

Transtator: FLEHFIE‘RO_“-? crs: ]C—- Mode: m

Date Assignad: T TR beadiine 130904 I
Comments: | o

Prepared by: fse Jusa Brobesk ] at [GsorrawC 3
Date Completed: 13/09/04 Cost{Contract): $120 84 cost(Staffy $12.50

Index of Job Requests  This Joh Reguest WPDATE | _RESET |

Assignment Detall Records

TranslD C/8 Task CompDt No . Units Rote Ampunt
GUERRERD < IMT-SEMITECH 1,272.00 was 0.085 $120.84
SiLVA s REY 0.25 Hrs £0.002 $12.50

Summary of Detail Records: Total Contract Cost $120.84 Staff Cost $12.50
Click a Task to Update/Delete or Add a new Job Detail

Organization 2004 AMTA tutorial
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SharaPaint site for PAHO st and traneiators to collaboratively submit, assign, translate - | >
and return decuments for officlal use within PAHO.

. "‘m‘:. e i
e ta Submic pacwerents for Tranalatian

Raguesting Units
Salact "New Item” from the toolbar balos.

(1) Select "Upload Document® gn the Toobar balow.

(2) Seiazt the file to be d from your comp uging tha Browse Buttan,
{3} Enter reguirad infarmation.

(4) Seect *Save and Clasa” on the toolbar.

i you have background documents, mepaat the steps above and selct the Short Titke of the name of the origina? documdnt for the cption
"Background Docwrtent for?™ .

Transiation Staff
Aftar & Documant has been added, Translebon stafl mayy sslact Name (below), than selact "Edkt Properties” avd snter the Job Numbaer and
Status.

) Gubmitted For . B . . =
hot TR faatet PR Arreatzzn; i ot Fix
Larnglega ot TTeanafien figs
W et
Monica Gang - PEOII7_npld 11a2004 MM Portuguess Soanich By Ay Tdve Beyna hmicg S300
Comec uok - Lyiarnn B Bkl L1
Kels and
Lot L
Monica Gang - PEONFZ_jrpiel AL PIN Morbagasa Boglan Julia Ary Slvs  Brynd PEMIDITT Bwwg SHE
Comic bogk - ArrraTich Branhan Translited KB
Kids and
Envirpnmant
(o) Monica Gang PROATY apcd I Ly 20k #IN Portydiae Prench i Ary s Bryma Les s e Releasnd 530N
- Comic book - Aynerach Brennen KE
Kidy s
Environment
BAHOMTS cheis FAHONTS S 2ST0 ANSGROSTR. English Spanish e iy HETT Sohmtted 53 .
ahenks Kymacich  Aymernch Camele L{] -
Lt of non-prgfit  SAHOMTS VIS0 EM/GEO/TE English Fpeash  Julie Julin Werenad Submibted M
dhanks nprafy Armerdh  Axmhicich  Camsio Ke .
AMTA tutorial
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Sharepoint page (cont.)

« Translation requests tab
— Auvailable to requesting units and Translation staff only
— Requesting units will only see their own requests
— Will replace the translation request form
— Translation staff automatically notified by e-mail
» Translation assignments tab
— Available to freelancers and Translation staff only
— Each translator will see only his or her jobs
» Submitted translations tab
— Translators upload their finished jobs here
— In-house revisors perform final check
+ Released translations tab
— Available to requesting units and Translation staff only
-~ Any unit can see other units’ jobs, unless they are confidential

Y - Beaenization 2004 AMTA autorial
e September 28, 2004




Bilingual corpus

 Source and target documents preserved since 1990

« Aligned using Multitrans

» Semi-automatic terminology extraction

« Bilingual lists checked by linguist and imported into
PAHOMTS dictionaries

+ Aligned corpus will be made available on-line to
freelance posteditors

i ;. -~ Pan American

ﬁ'-‘a-_ : p g:;:tn R eation 2004 AMTA tutorial
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MT enhancements

* Daily
— Lists of not-found words
— Lexical issues pointed out by translators (side-by-side file)
- Side-by-side files examined by computational linguists to
improve parsing/synthesis
* Occasionally

— Incorporation of bilingual glossaries using the Import or
Merge utilities

— Research into specific linguistic issues, always using
bilingual corpus

. ll;an lﬁ:lerlo:aﬂ
R, .*O:uatniz-tion 2004 AMTA tutorial
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MT enhancements: dictionary updating

» New single word entries: processed directly from the list of
not-found words

« New Semantic Units: manual process; import also available.
Collocations used only when invariable or very frequent

+ Catch-all translations; no regionalisms

» Always consider all POS possibilities

 Restrictions on entries:

WHO staff but “nurses who staff health centers”
An estimated but “an estimate of all investment”

» Microglossaries are too rigid: combine with contextual rules
Draft = borrador  financial = giro

File = archivo equipment = lima
Pan American
P Srganization 2004 AMTA wtorial

September 28, 2004




MT enhancements: dictionary updating

+ Translation Rules: select alternate translations based on
contiguity or other circumstances

— Analysis Units
*based o0 n contiguity
*looked up before sentece is parsed
hints for the parser
— Transfer Units
*based o0 n syntactic relations within the sentence
*Applied a fter the sentence is parsed

*Subj ect, object, complement, head/modifier,
coordination, position in sentence, general context,
header context, coda, syntactic function

AMTA tutorial
September 28, 2004




Projects

« Complete Portuguese-Spanish

» New interfaces: PowerPoint, Excel

« Smart tags in Word to display alternate translations
» Macro to provide feedback

» New Portuguese postediting macros (simple to
compound past, clitic movement)

» New toolbar to prepare document for MT
» Massive terminology extraction from bilingual corpus

Pz ., Pan, .:rﬂcln
-3 .. Organization 2004 AMTA tutorial
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