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* I'm very flattered by this invitation...
— but I'm not going to take it too personally

* The privilege of having worked with some
remarkably talented researchers in NLP

— acknowledge my debt to friends & colleagues

* A synopsis of RALI's work 1n parallel text

— introduction that will hopefully "set the table"
for more detailed presentations to follow




Early History

. (Melby, 1981):

— 15t known proposal to store past translations
electronically for bilingual concordancing

* (Harris, 1988a, 1988b):

— coins the term “bi-text”

* (Gale & Church, 1991), (Brown et al, 1991)

— It published algorithms for aligning sentences
in parallel text




Definitions — (1)

1 [NP] 2 [NP] 3 [P

<agent> <text> <text,>

-1into]

— text 1s a (pre-existing) source text
— TR's job 1s to produce target text; in a different L

— mean-preserving relation between text; & text,




1 [NP] 2 [NP] 3 [PP-into]
<agent- | | [ |
<text> <t extj>
in L, in L,
4 y

_____________________________________________________________________



Definitions — (2)

text, - text, |
text < text |

* a collection of bi-texts constitutes a parallel
corpus
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Definitions — (3)

e translation 1s a transitive relation
e glven:

then text 1s a translation of text.

* the collection of texts.  also constitutes a
parallel corpus




Translation 1s compositional

* the translation T of some textual segment S
1s a function of the translation of the
sub-segments s, S,,...s; that compose S

» compositionality can be applied recursively
to two texts that are mutual translations,
1.e. to progressively smaller textual units




Hierarchical correspondences

Source

Section,
Paragraph,
Sentence,
Phrase,

Word .

“\.Vord]. V

<

>
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Section,
Paragraph,
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Phrase,

Word .

“\.Vord]. V
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Hierarchical correspondences
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<
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Translation relation: #r;; ; ,(S,T)

* historically, efforts have focussed on the
productive characterization of this relation

— given S, define a procedure that will produce T
 can also be viewed as a recognition problem
— given (S,T), decide 1f they are valid translations

e Translation Analysis aims to make explicit
all the correspondences between S and T
(Isabelle et al. 1993)

:




Definitions — (4)

"If we consider a text S and its translation T
as two sets of segments S = {s;, s,, .., s, } and
T={t,t, ..., t.}, an alignment A between S

and T can be C
Cartesian prod

efined as a subset of the
uct 2S X 2T, where 2S and 2T

are respectivel

y the set of all subsets of S and

T. The triple (S, T, A) will be called bi-
text." (Isabelle and Simard,1996)

:




Building Parallel Corpora
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In the best
of all possible worlds...

* large volumes of high-quality translation
— freely available, in the public domain
— ideally 1n well organized, parallel directories

— with transparent naming conventions for
parallel files

— 1n format that allows for easy extraction of text
— regularly updated

= the Canadian Hansard!

w




Mining the Web for Parallel Texts

o PT-Miner (Chen & Nie, 2000)

— search engines to locate candidate sites (specify
an anchor to the other language)

— host crawler to fetch max. no. of file names
— file pairing algorithm generates possible names

— apply various filters on downloaded files, e.g.
file size, html structure, auto L-1dentifier, etc.

 used successfully to build STM for CLIR

‘




Processing Parallel Text

» Extracting the text by deformatting

— or do we exploit the formatting information to
assist 1n the alignment?

* Segmenting the texts
— a critical step!

— difficult to properly align incorrectly segmented
texts

:




Alignment

* The alignment A4 1s intended to make explicit
the correspondences between (S, T).

— various levels of resolution

 sentence alignment: largely solved

— to the first length-based algorithms, (Simard,
Foster & Isabelle, 1992) add dynamic cognates

— (Véronis & Langlais 2000) for ARCADE results
— “98.5% accuracy on ‘normal’ texts”

:




Word Alignment - 1

e A different kettle of fish!

 "bitext correspondence 1s typically only
partial — many words 1n each text have no
clear equivalent 1n the other text."
(Melamed, 2000)

:




Word Alignment - 2

"Very often, it is difficult for a human to
judge which words in a given target string
correspond to which words 1n its source
string. Especially problematic 1s the
alignment of words within 1idiomatic
expressions, free translations, and missing
function words. ... The problem 1s that the
notion of correspondence between words 1s
subjective." (Och and Ney, 2003)

.




Exploiting Parallel Corpora
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MT and Translation Analysis

“In principle, translation analysis and MT are very
similar problems. ... But in cases where MT 1is not
possible, we claim that it 1s still possible to build
analyzers for the translations produced by human
translators, and that there will be many uses for these

devices.” (P. Isabelle et al. 1993)

“The hierarchical model of translational correspond-

ence implies a variable resolution parameter...
[which] has no counterpart in MT (P. Isabelle, 1992)

.




Bi-textual Resolution

e low resolution bi-texts

— representations that make explicit only a subset
of all the correspondences between S and T
* TR production requires strong L-models
— one cannot translate a paragraph without
translating all 1ts constituent elements

 1n applying TR analysis to the development
of translation support tools, one can often
make do with weaker models

:




A new generation of
translation support tools

“Existing translations contain more solutions
to more translation problems than any other
available resource.” (P. Isabelle et al. 1993)

24




2L TransSearch - Metscape b = L1 =]
. File Edit W%iew Search Go Bookmarks Tasks Help

@o ®Q @ O | O |Q}http:,l',l'www.tsrali.u:u:um,l'quer',.f.cgi?userName=macklwi | |

| 4% Home | EJBookmarks %3 Home of &MTA %3 Bottins de I'Ud... %5 TransSearch %3 Google 3 The Universal ... %3 TERMIUME %3 TransTvpez P... 1

TransSearch RALT
utilizatent: macklovl ] s | Mon compte | Préférences | Aide | Cuitter
Signet TransBearch
(qu'est-ce gque c'est?)
Collection de documents | Hansard canadien (1986-2003) hd
Expression : |l<:ett|e . fish Eequite bilingue

Chercher |

Soumettez un mot o une expression, en francats ou en anglais - TransSearch cherchera des contextes ol
cette expression appardt, de méme que le contexte correspondant dans 'avtre langue.

HWebmestre

Copytight @ 2001, 2003, Urdversité de Momntréal
Tous droits résetrvés.

[ng e, Bt =0 =1 D I S |—gr— | = ||



TransSearch - Netscape b

. File Edit W%iew Search Go Bookmarks Tasks Help

@Q O @ O 0 |Q}http:,l',l'www.tsrali.u:u:um,l'quer',.f.n:gi |

| 4% Home | EJBookmarks %3 Home of &MTA %3 Bottins de I'Ud... %5 TransSearch %3 Google 3 The Universal ... %3 TERMIUME %3 TransTvpez P...

=0 x|

TransSearch RALI
utilizatent: macklovl ste | Préférences | Aide | Quitter
Signet TransBearch
(gqu'est-ce que c'est?
Collection de documents | Hansard canadien (1986-2003) hd
Expression : |kett|e . fish Eequéte bilingue
Chercher | B
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Le trés hon Brian Mulroney (premier mindstre): Monsieny
le Président, de toutes les questions que mon honorable
colléoue aposées depuiis un certain temps, c'est
cettaitement 'ine des moins brillantes!

T'ad dit aw chef de lopposition que je o'avais pas vala
déclaration de M. Veutter. Te lexamineral attentivement et
je la compareral avec linterprétation du député de
Winnipeg, Le 2 jatvier, le président des Etats Unis, qui
est le patron de D Veutter a dotné.

LI Boudria: C'est le witre aussil
LI Mulroney: Pardonnez-mol?
I Boudria: C'est aussi votre patron,

L Lulroney: . linpression que le gouvernement des
Etats-Unis cherchait 4 intensifier ses échanges avec le
Canada, avec le monde entier, tout comme nous. Clest
exactement ce que nous faisons. Mous cherchons le
thoyren de lbéralizser les échanges de fagon & créer
davantage d'emplods chez nous.

Simon collégue prétend que ML Veutter wveut redresserla
balatice corunerciale de son pays en recourant 4 des
pratigques commerciales déloyales, c'est une autre paire de
taniches. 31 oud, nous le trainerons trés rapidement
dewant le GATT et devant nos autres conurdssions
latérales. je citera méme peut-Btre le député de Winnipeg
cotnte tétmoin de moralité. { section} Littenigration

L'admission d'uan terroriste reconnn--Lavertissement

4 T

\ .
[ nr D, Bt =0 =1 D L

Right Hon. Brian Mulrones (Prime Mirdstes): Ly Speaker,
thiz really, whet we examine it, will be one of the least
inpressive questions asked by my hon, friend among a
ety long list that he has asked over a period of time.

[ told the Leader of the Opposition that T have not seen
Ly Veutter's statement. [ will look at it carefilly atnd T will
cottpate his statement with the interpretation placed upon
that statement by the hon, gentleman from Winnipeg, The
President of the United States, who iz the hoss of Mr.
Teutter, cotvveyed on Jatnaty 2--

It Boudria: He iz ywour boss too.
Llr Mlulrones: T am sorry?
Iir. Boudria: He is your boss too.

Ly, Mulroney: --the impression of the Govertunent of the
United Btates that it was seeking more trade with Canada,
more trade around the world, which is our position. That
iz exactly what we ate doing. We seek ways to liberalize
trade so that we can create more jobs at home.

Surely if my hon, friend is suggesting that My, Veutter
watits to change the trade balances wsing unfair trading
practices, that is a different kettle of fish. If he said that,
we will drag him before the GATT and before our
hinational panels very, wery quicldy. I might even bring in
the Hon, Mlermber from Witiipes a2 a character witness.
{section} IMMIGRATION

A dmission of convicted terrorist--Wartning forwarded by

4 4 —~ T A —~ |

|—gr— |z ||




TSrali.com

» Offered as an on-line subscription service
~ 1500 subscribers; +75K queries per month
— Spanish-English DB to be added shortly
— Profitable enough to transfer to private sector
— HIGHLY APPRECIATED BY ITS USERS!

* System architect: Michel Simard




Beyond SMT?

« HQ translation 1s a moving target
— there are often numerous good translations

— even when an MT system manages to produce
one, a human TR may well want to revise it

» TransType: a new approach to interactive MT
— focus of the interaction 1s on the target text
— TR 1n control; free to 1gnore system’s proposals
— completions ADAPT to changes 1n user input
— for more details, see (Foster et al. 2002)

.



TransType: le prototype actuel

— = TransType ¥3.0, @ RALI EO -

Fichier Options
Criminal code

Mr. Rick Caszson { Lethbridge , Canadian Alliance ) moved that Bill C—247 , an act to amend
the Criminal Code | forfeiture of property relating to child pornography critnes ), be read the

second time and referred to a committes .

He said : Madam Speaker, itis a privilege to be here today to once again present my bill, Bill
C-247 .

For those who do not have a copy in front of them , Bill C—-247 is an amendment to secton
153.1 of the criminal code which would allowr a court that convicts a person of an offence

under those provisions to order the forfeiture of anything by means of wwhich or in relaton to

Code critninel

M. Rick Casson { Lethbridge , Alllance canadienne ), propose quele |[projet de loi
projet
président
comité

temps

de

canada

Info. I hansard3d.t«t phrase: 2 /50 Stat. | Saved: 60 Ok:9 Key: 61

(zald)
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Other applications for parallel text

* Bilingual lexicon development
— for human lexicographers, terminologists, etc.

— methods for extracting from a parallel corpus
the possible translations of each source word

— doesn’t provide for context-dependent selection

— reliably 1dentify non-compositional compounds
and their translations

— C.f. (Melamed 1998)

:




Word-sense disambiguation

“It would be a major breakthrough 1f the availability
of parallel text made 1t possible to make progress on
the sense disambiguation problem.” ...

“The fact that French and English are different as
they are makes for a valuable research opportunity...
We can use the French text to disambiguate word-
senses 1n the English, producing a large sense-
disambiguated corpus to develop and test word-sense
disambiguation algorithms...”(Church & Gale 1991)

-




Multiple reference translations

<text.>
in L,

source
text
in L,

y

<textj>
in L,

<text >
in L,
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Conclusion

 Parallel texts have certainly proven to be an

fertile area for R&D in NLP

| have attempted to “set the table” for the
presentations that will follow 1n this WS
— Que la fete commence!

— Let the festivities begin!
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