Examples Extraction for Machine slati

Alberto Manuel Branddo Simdes
ambsQdi.uminho.pt

Workshop on Language Resources for Teaching and Research

April 23, 2008

Examples Extraction for Machine Translation

5< O Where to extract resources from? Parallel Corpora

PT-EN PT-ES PT-FR
Constitui¢do Portuguesa* 2013 2011 2013
COMPARA** 97 215 — —
Le Monde Diplomatique* — — 68 231
JRC 286 008 281 185 277 754
EuroParl (300 me) 998 830 | 1006 895 | 1023 841
EurLex” (368) 10 394 893 | 1111 068 | 1 710 760

Namber of tranlation urs per copis
« created by Natura Project;

++ created by Linguateca and used as a comparison point.
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What Kind of Resources?

@ Probabilistic Translation Dictionaries

Dictionaries obtained automatically from parallel corpora;

o Translation Dictionaries
Filtered Probabilistic Translation Dictionaries;

@ Translation Examples

Pairs of mutual translations for word segments;

@ Bilingual Terminology

Pairs of mutual translation nominals;

o Translation Rules
Parametric translation rules;
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< QO Parallel Corpora Slzes Comparison

Tokens Types

Corpus Source Target | Source Target
PT:EN 38 024 40 984 3761 3113
Constituicdo PT:ES 38 024 41 855 3761 3817
PT:FR 38 024 42 484 3761 3916

Compara PT:EN 1714 049 1797976 | 71759 45429
L.M.D FR:PT| 1730 166 1887250 | 66 950 59 009
PT:EN 8248 333 7797133 | 68325 55797

JRC-Acquis PT:ES 8 005 805 8333518 | 67314 64471
PT:FR 7934 385 8134116 | 66939 59 453

PT:EN| 29232417 28366 649 | 137 607 87 511

EuroParl ~ PT:ES| 29331905 29736743 | 142189 135126
PT:FR| 29826035 33286644 | 148 259 108 356

PT:EN| 226 600 339 213 832 551 | 658 601 608 921

Eurlex PT:ES | 22904 057 23724321 | 161 804 158 942
PT:FR| 36589842 39799 740 | 206 467 184 405
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Probabilistic Translation Dictionaries

Examples Extraction for Machine Translation

S & PTD Examples (1)

QUERY> europa
Occurrences: 39917
Translations:

88.50% europe

5.73), european
2.37), europa
0.57% EU

0.23% unece
0.17% the
0.16% auto

translation dictionaries;
translation probabilities;
automatically extracted from sentence-aligned PC;

map words wa from the language A to a set of words wg on
B language; de palavras wg da lingua B;

o for most words, T(wa) = wg;
@ but in some cases, 7 (wa) = —wpg;

@ and other strange results as well.

PTD Examples (

QUERY> we
Occurrences: 300431
Translations:

17.81% (none)
8.26% que
6.02% temos
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QO PTD Examples (3)

QUERY> read
Occurrences: 2435
Translations:

29.32% ler

13.75% 1i
8.36% read
5.96% 1lido
3.54% lemos
1.60% leio
1.46% estar
1.457% leu

QUERY> palavra
Occurrences: 6337
Translations:

35.75% floor

16.88% word

13.57% (none)
9.28), speak

QUERY> represent
Occurrences: 2538
Translations:

17.87% representam

11.57% representar
8.93), represento
7.54% representamos
4.93)% constituem
3.63)% representa
3.37% (none)

2.35), representante
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<@ PTD Examples (5)

QO PTD Examples (4)

QUERY> aceitavel
Occurrences: 1713
Translations:

71.48), acceptable
8.56% unacceptable
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S O PTD Examples (5)

QUERY> palavra
Occurrences: 6337
Translations:

35.75% floor

16.88% word

13.57% (none)
9.28% speak

Floor?? What the.

traction for Machine Translation
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5% Q PTD Examples (5) 5% € PTD Extraction Algorithm

lor / é / lore
QUERY> palavra a flor cresce / a casa é grande / a casa azul tem flores

Occurrences: 6337 the flower grows / the house is big / the blue house has flowers
Translations: .
35.75% £l a flor cresce casa é grande azul tem flores
16,891 °:r the [3 1 1 2 1 1 T 1 1
13571 ‘("’r , flower [1 1 1 0 0 0 0 0 0
o 287 “°"§ grows | 11 1 0 0 o0 0o 0 0
(S sped house [2 0 0 2 1 1 111
Floor?? What the... is|1 0 0 11 1 0 0 0
Tem a palavra , em nome da comissdo , o semhor comissirio Barmier . big |1 0 0 1 1 1 0 0 0
Mr Barnier has the floor on behalf of the Commission . blue 1 0 0 1 0 0 1 1 1
Tem a palavra , em nome da comissio , a semhora comissiria wallstrém . have |1 0 0 1 0 0 1 1 1
Mrs wallstrém has the floor on behalf of the Commission . flowers |1 0 0 1 0 0 1 1 1
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5% O PTD Extraction Algorithm >< O PTD Extraction Algorithm

a flor cresce / a casa é grande / a casa azul tem flores a flor cresce / a casa é grande / a casa azul tem flores

the flower grows / the house is big / the blue house have flowers the flower grows / the house is big / the blue house have flowers
‘ flor cresce casa ¢é grande azul tem flores ‘ flor cresce é grande azul tem flores
flower 1 1 0 0 0 0 0 0 flower 1 1 0 0 0 0
grows 1 1 0 0 0 0 0 0 grows 1 1 0 0 0 0 0
house 0 0 2 1 1 1 1 1

is 0 0 11 1 0 0 0 is 0 0 1 1 0 0 0
big 0 0 1 1 1 0 0 0 big 0 0 1 1 0 0 0
blue 0 0 1 0 0 1 1 1 blue 0 0 0 0 1 1 1
have 0 0 1 0 0 1 1 1 have 0 0 0 0 1 1 1
flowers 0 0 1 0 0 1 1 1 flowers 0 0 0 0 1 1 1
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5 O PTD Extraction Algorithm >< O PTD Extraction Algorithm

a the 100% a the 100%
casa | house 100% casa | house  100%
flor | flower  50% grows 50% flor | flower  50% grows 50%
cresce | flower  50% grows  50% cresce | flower  50% grows 50%
3 s 50% big  50% é is  50%  big 50%
grande s 50% big  50% grande is  50%  big 50%
azul | blue  33%  has 33% flowers 33% azul | blue  33%  has 33% flowers 33%
tem | blue  33%  has 33% flowers 33% tem | blue  33%  has 33% flowers 33%
flores | blue  33%  has 33% flowers 33% flores | blue  33%  has  33% flowers 33%
QUERY> europa QUERY> represent
Occurrences: 39917 Occurrences: 2538
Translations:
17.87) representam
11.57% representar
8.93% represento
7.541, representamos
4.93% constituem
3.63 representa
3.37% (none)
2.35% representante

o filter (cut entries):

remove numbers;

remove non-words;

remove low probability translations;
remove low occurring words;
remove the “empty” translation;
remove empty entries;

Part Il

Translation Dictio

© 0060060

@ or just search for entries such that:

2€Tp—a(Ta-5(a)
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Part 111

nslation Examples
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5% €O Marker Hypothesis in One Slide

Natural Language uses words from closed classes (like
pronouns, prepositions or adverbs) to delimit sentences
phrases. (Green 1979)

Translation Examples: What?

@ Translation Units can be useful to translators;
but have low reusability;

o Translation Examples are small Translation Units:
Word Segments and their translation.

being smaller, have higher reusability;

Two approaches:
o Segmentation based on Marker Hypothesis;
o Segmentation based on the Translation Matrix main diagonal;

< O Marker Hypothesis in One Slide

Natural Language uses words from closed classes (like
pronouns, prepositions or adverbs) to delimit sentences
phrases. (Green 1979)

Esta norma foi objecto de diversas alteragées nos dois iiltimos anos
, pelo que é oportuno actualizar consequentemente a norma
comunitdria

Examples Extraction for Machine Translation
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5% O Marker Hypothesis: Word List

o English List: offered by Andy Way (MaTrEx Project);
o Portuguese List: constructed upon the English List by Luis
Gomes;

most
much

my
near; nearby
neither

muito

meu; minha; meus; minhas

seguinte; proximo; proxima
proximo

agora; uma vez que; considerando que
de; por; em

em; sobre; em cima de; de; relativa
desde que; uma vez que; se

apenas; todavia; mas; contudo
outro; outra; outras; outros

sobre; em cima de; por cima de

devido a: por consequéncia de; por causa de

por; para além disso; fora de
por; através de; por meio de; devido a acgio de
este; esse; aquele; isto; aquilo

aquele; aquela; aquilo; esse; essa isso;

senhor presidente
da unifo europeia
espero

da comissdo

penso
muito obrigado
em segundo lugar
a favor

da unido

do meio ambiente
a comissdo
infelizmente

do tratado

S< & Marker Hypothesis — Some results

mr president
of the european union
i hope

of the committee

i would like

on the environment
‘the commission
unfortunately

i believe

of the treaty

>< O Marker Hypothesis on two languages

@ the number of segments it not necessarilly the same between

languages;

@ we need to align (make correspondencies) between sgments;

@ use the available resources: probabilistic translation

dictionaries;

this decision shall take effect | as soon | as possible

a presente
decisdo produz 23.18%
efeitos

5.86% 7.93%

o mais
rapidamente 0.00%
possivel

76.41% 83.10%

P (T (s) € sa)

58 < Sa
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S &0 Marker Hypothesis — Some results

377 caros colegas
254 caros colegas

221 e outros , em nome

153 o mais rapidamente possivel

149 senhores deputados

147 o mais rapidamente possivel

146 devo dizer

94 e semhores deputados

90 vamos agora proceder

70 passamos agora

65 ndo ha divida

61 a votagdo ters lugar quinta-feira
57 pergunta n ° 4

commissioner and gentlemen
ladies and gentlemen
and others , on behalf
as quickly as possible
ladies and gentlemen
as soon as possible

i have to say

ladies and gentlemen
we shall now proceed
we shall now proceed
there is no doubt

the vote will take place on thursday

question no 4




5% O Marker Hypothesis — Some results

305
296
242
193
186
171
167
163
151
142
135
128
106
102
101

©
3

95

dos direitos do homem
da comissdo da comissdo
dos direitos da mulher
a proposta da comissdo
dos direitos do homem
a proposta da comissdo

senhor presidente em exercicio

e da politica de defesa
da sessdo de ontem

o parlamento aprova a acta
e da politica do consumidor
de decisdo do conselho
periodo de perguntas

dos direitos do homem

da pena de morte

na irlanda do norte

e da defesa do consumidor
do tratado de amesterddo

of human rights

of the committee

on women ’s rights

the commission ’s proposal
on human rights

the commission proposal
nr president-in-office
and defence policy

of yesterday ’s sitting
the minutes were approved
and consumer policy

for a council decision
question time

for human rights

of the death penalty

in northern ireland

and consumer protection
of the amsterdam treaty
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5% & Translation Matrix: Why and How?

Create segments from a Translation Unit by:
@ create a matrix and probabilities of translation between each
word pair;

@ consider cells with higher probabilities as anchors;
@ use the assumption that translation is done from left to right;

@ use the assumption that correct translation relationships are
on the main diagonal of the matrix.

Examples Extraction for Machine Translation

slation Matrix

discussso [@8] 0 [o [ o[ o]oJoJolo]o]o o
sobre| 0 [22] 0 [0 o]o[o o o o]o]0
fontes [ 0 [0 [ o [7a] 0o o ofolo[o]o
de[o[3]olofam|ole[3]o0]o]o]0
financiamento | 0 | 0 | 0 | 0| 0|86 oo oo o]0
alternativas | 0 | 0 23] 0 [0 o[ o0 o o o o]0
para| 0] 0|00 o o2 o[oo[o]0
alol1ofofslole[38[0]0o]0o]0

aianca | 0 | o [0 o ofofolo|o]o]es]o
radical [ 0 [0 |00 o o o o]ose o]0
europela [ 0 [0 [0 [0 oo o|o[se[o[o]o
oJlolololo]olololo o080

discussion about
sources of

of financing
sources of financing

discussdo sobre
fontes de

de financiamento

fontes de financiamento

5% O Translation Matrix and Translation Patterns

As we know, translation order changes,

@ but most cases are easy to predict, as they are closely related
to grammar details;

@ thus, it is possible to formalize these changes using patterns;
@ these patterns can be used to help extracting examples;

o these patterns are also a good source of bilingual terminology.
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< O Pattern Example 1: ABBA

"
o
&0
o

=

§
2
£
5

Olympic

Written in our DSL as:
[ABBA] A B =B A

Games

T(A-B)=T(B)-T(A)

Examples Extraction for Machine Translation

>< O Pattern Example 2: IDH

T(I."de" -D-H) =T (H)-T(D)-T(I)

Examples Extraction for Machine Translation

S< O Pattern Example 3: FTP

T(P-"de"-T-"de"-F)=T(F)-T(T)-T(P)

5@ Pattern Example 4: NPoV

T(P-"de" -V -N)=T(N)-T(P)-"of" -T (V)

Examples Extraction for Machine Translation
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Translation Matrix: Using Patterns

IEEEER R EEE
discusséo |44 0 [0 [0 [ofo[o]oJo[oJo]o
sobre | 0 |41 0 [0 o olofofofo]o]o
fontes | 0 | 0 | o |74l 0 [0  ofo[ofolo]o
de[o0 |3 oof2r[o]e|3]o]olo]0
financiamento | 0 | 0 | 0 [0 |0 [s6] o |0 oo o]0
altenativas | 0 | 0 23| 0 [0 |0 |0 o o]o]o]o
pera| 0 [0 oo o|of28 olo[o]o]o
a0 iJofo[1[o|4/38 ofo]o]o
alianca | 0 [0 [0 oo ofo|o[o|oes o
radical [ 0 | 0 [0 |0 o0 o]o|o o800
ewropeia | 0 [0 [0 [0 o o|olofssfo]o]o0
oloJoloJololololo[o]o 80

for the european radical alliance --- para a alianga radical europeia
Aberto Smoes | Examples Extraction for Machine Translation

5% {3 Terminology (noun phrases) extraction (O Terminology (noun phrases) extract

What kind of Care?

Examples Extraction for Machine Translation Alberto Simd, Examples Extraction for Machine Trar



>< O Patterns Languages and Restrictions

Morphological Restrictions

Specify the morphological properties we are expecting on each
place-holder:

[ABBA] A B[CAT<-adj] = B[CAT<-adj] A

Examples Extraction for Machine Translation

S O Patterns Languages and Restrictions

Morphological Restrictions

Specify the morphological properties we are expecting on each
place-holder:

[ABBA] A B[CAT<-adj] = B[CAT<-adj] A

Generic Restrictions
Define Perl functions that check if the rule should be applied.
[ABBA] A B.is_not_mark = B.is_not_mark A

Infer word characteristics
Use these predicates to infer, instead of just restrict applicability.

[ABBA] A B[CAT->adj] = B[CAT->adj] A

Sz
b

O Patterns Languages and Restrictions

Morphological Restrictions

Specify the morphological properties we are expecting on each
place-holder:

[ABBA] A B[CAT<-adj] = B[CAT<-adj] A

Generic Restrictions
Define Perl functions that check if the rule should be applied.

[ABBA] A B.is_not_mark = B.is_not_mark A

for Machine Translation

Examples Extra

@ Terminology Counting
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erminology Examples: A "de" B = B A

5% O Terminology Examples: AB =B A QO

Examples Extraction for Machine Translation A Examples Extraction for Machine Translation

5% & Terminology Examples ABC=CBA < O Terminology Examples |'de"DH=HDI

65 propria unido europeia => european union itself

45 homens e mulheres => women and men

Examples Extraction for M A o xamples Extraction for Machine Translation



5% O Terminology Examples: P "de”V N = N P "of" V 37 Terminology Examples: P "de" T "de"F =F T P
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- Quick and Dirty evaluation

EuroParl PT-EN: 1 000 000 TUs
700 000 TUs processed

578 103 pattern occurrences Part V
139 781 different examples
103 617 examples after filtering (removal of stop words, noise,..)
o 77 497 examples by A B = B A (s3s/2/1) (86%)

12 694 examples by A "de” B = B A (04/211) (95%)

7 700 examples by A B C = C B A @) (93%)

© 3336 examples by H "de" D H = H D I @i/ (100%)
564 examples by P "de” V N = N P "of" V (¢/1/1) (98%)
360 examples by P "de” T "de” F = F T P (311 (96%)

Examples Extraction for Machine Translation Alberto Sime Examples Extraction for Machine Translation



5% {0 Simple translation rules for non-words >< 0 Simples translation rules with Word Classes

Alberto Simes

3% €& Word Classes Creation

_year_ _year_

Examples Extraction for Machine Translation

_hourA_ hourB povo people
_year_ _year_ povo people
_int_ _int_ povo people
_int_ _int_ povo people
_year_ _year povo people
year year povo people
-int_ —int_ povo people
_year_ _year povo people
_year_ _year povo people
_year year povo people
_year_ _year _year_ _year_ povo people
_int_ _int_
_year_ _year_
_year_ _year_ X: gentilico(X) TX)

X: gentilico(X) T(X)

Examples Extraction for Machine Translation

5@ Create rules automatically

X.acidClass

Extraction for Machine Translation
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5% O And more generalization...

@ noun/adjective swap:
o Rules
o ($w)#a ($w)#sms ==> $2+$1#sns
o ($w#a (#u)#sfp $2+($14TO#Ep) #sfp
o So we can translate:

abusive aid — auxilio abusivo
abusive alteration — alteragdo abusiva
dynamic access — acesso dindmico
dynamic adaptations — adaptagdes dinamicas
o prepositional phrases from noun sequences:

o Rules (simplfied)

o ($w)#s ($w)#s ==> $2#s+de+$1
o So we can translate:

©o o0

embarkation areas — zonas de embarque
embarkation deck — pavimento de embarque
abandonment measures — medidas de abandono
abandonment programme — programa de abandono

© 000
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< O Text:Translator Roadmap

accounting documents of the European Union
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ranslator Roadmap

accounting documents of the European Union

Examples Extraction for Machine Translation

accounting documents of the European Union
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< O Text::Translator Roadmap

accounting documents of the European Union

Nberto Simées | Exampes Extraction for Mackine Translaion
S< O Text::Translator Roadmap

accounting documents of the European Union

contabilistico#ta documento#s de o#art Unido Europeia
contabilidade##s documento#s de oftart Unido Europeia

5% € Text::Translator Roadmap

accounting documents of the European Union

contabilistico#a documentos de o#tart Unido Europeia
contabilidade#s documento#s de o#art Unido Europeia
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S< O Text::Translator Roadm

accounting documents of the European Union

contabilistico#a documento#s de o#art Unido Europeia
contabilidade#s documento#s de o#art Unido Europeia

documento contabilistico da Unido Europeia
documento de contabilidade da Unido Europeia

Extraction for Machine Translation
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< O Text::Translator Roadmap 5% € Text::Translator Roadmap

accounting documents of the European Union accounting documents of the European Union
contabilistico##a documento##s de o#art Unido Europeia contabilistico##a documento#s de o#art Unido Europeia
contabilidade#s documento#s de o#tart Unido Europeia contabilidade#s documento#s de o#art Unido Europeia
documento contabilistico da Unido Europeia documento contabilistico da Unido Europeia
documento de contabilidade da Unido Europeia documento de contabilidade da Unido Europeia

documento contabilistico da Unido Europeia

Alberto Simdes | Examples Extraction for Machine Translation A Examples Extraction for Machine Translation

5< O Future Developments

o Text:Transhator http://natools.sf.net/

o a tool for translation systems prototyping;
o hybrid system: Rules, SMT and EBMT;
o Perl based — easy to configure;

o Apertium http://natura.di.uminho.pt/

o a rule-based system for translation between close languages;
o although some good results between distant languages;
o fully configurable (based on heavy XML syntax);
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