@

THE GREYC MACHINE TRANSLATION SYSTEM
FOR THE IWSLT 2007 EVALUATION CAMPAIGN

Yves Lepage  Adrien Lardilleux

GREYC, University of Caen, France

Monday, October 15th

Adrien Lardilleux (University of Caen) The GREYC-ALEPH MT System Monday, October 15th 1/14



.
OUTLINE

©® ORIGINAL SYSTEM DESCRIPTION

® ENHANCEMENTS

® RESuULTS

Adrien Lardilleux (University of Caen) The GREYC-ALEPH MT System Monday, October 15th 2 /14



Original system description

THE SYSTEM

e Evolution of the ALEPH machine translation system that participated
in the IWSLT 2005 campaign [Lepage & Denoual, 2005].

o IWSLT 2007: participation to the two classical tasks
(Japanese to English, Arabic to English).

e ALEPH is a pure example-based system that exploits proportional
analogies between character strings (analogies of form):

A:B::C:D

EXAMPLES OF ANALOGIES
to eat : he eats :: to drink : he drinks
cup of coffee : cup of tea :: have a coffee : have a tea
one dollar : two dollars :: one piece : two pieces
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PRINCIPLE OF CORRESPONDING ANALOGIES

!
HIEHICSW
FL X,

/getuyoubinikaiimasyou./
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PRINCIPLE OF CORRESPONDING ANALOGIES

l
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/getuyoubinikaiimasyou./ /getuyoubinioaisimasyou. / /asitaoaisimasyou. /
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PRINCIPLE OF CORRESPONDING ANALOGIES

1
HIEHIC 2\ CHEEHICH2 RSN L
XL&xo. = X S LELEH. - XL X9,
/getuyoubinikaiimasyou./ /getuyoubinioaisimasyou. / /asitaoaisimasyou. /
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/asitaaimasyou./
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PRINCIPLE OF CORRESPONDING ANALOGIES

!

HIEHIC 2\ CHEEHICH2 RSN L
XL&xo. = X S LELEH. - XL X9,
/getuyoubinikaiimasyou./ /getuyoubinioaisimasyou. / /asitaoaisimasyou. /

N8
HHHSW X
L9,

/asitaaimasyou./

! ! !

Let's meet _  Seeyouon See you
tomorrow. Monday. " tomorrow.
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Original system description

PRINCIPLE OF CORRESPONDING ANALOGIES

!

HIEHIC 2\ CHEEHICH2 RSN L
FLxo. - X S LELx9. 0 XL X9,
/getuyoubinioaisimasyou. / /asitaoaisimasyou. /

/getuyoubinikaiimasyou./
I
B H 2\ F
L&,
/asitaaimasyou./
! ! ! !
y ~ Let'smeet Seeyouon See you
" tomorrow. Monday. " tomorrow.
I
Let's meet on
Monday.
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Original system description

MAIN ISSUE: SIZE OF THE TRAINING DATA

20,000 training sentences are not sufficient to get any translations
(analogies are not numerous enough).

When unable to translate by analogy, the engine backs off to
the basic behavior of a translation memory.

IWSLT 2005: 140,000 extra sentences from the BTEC were used.
IWSLT 2007: cope with the 20,000 or 40,000 provided sentences only!

— Enhancement needed
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2 ENHANCEMENTS PROPOSED

@ Inflate the training data by adding sub-sentential alignments.

® Use of a heuristic to increase the number of successfully solved
analogical equations.
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NEED FOR SUB-SENTENTIAL ALIGNMENTS

The number of analogies between chunks tends to be the square of
the number of analogies between sentences [Lepage & al., last week].

— Expand the data with “close-to-chunk” sub-sentential alignments:
e words
e chunks:
JAPANESE: chunking is based on markers (— bunsetsus)

s . D T NI = X s XL
/-] /] [no/ /de/ Je/ /ni/ [wo/ [wa/ /ga/ /kara/  /-masita/
ARABIC: a form separated by two spaces corresponds to some
extent to the notion of a chunk in English
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Enhancements Sub-sentential alignments

ALIGNMENT METHOD

Previous research revealed that the use of hapax legomena (frequency = 1)
could yield good alignment results [Lardilleux & Lepage, last week].

— Experimentation of a new alignment method: create subcorpora
where the strings to be aligned are artificially made hapaxes.

IF POSSIBLE: align the source and target hapaxes

IF NOT: the strings are not aligned

(ongoing work)
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Enhancements Sub-sentential alignments

SOME ALIGNMENT RESULTS

55 LN Go -

) PEIN i /tairadoma/ < the Sta”S
/lbamam, whw/ straight, ‘stalls’
‘Go straight, and it’

D all

j‘a[, = does the —IEIZ & about an
/yfth almsrf/ s /itizikanhodode/

‘the bank open’ bank open ‘about an hour’ hour

..Lw N
Fh CONZIEIFENZ  the

/syatl/ “— Seattle /konobasuhadoubutuenmade/ and
‘Seattle’ ‘thi ' zoo?
eattle this bus to the zoo
)
ZEVTHL TN the toilet
/1?7 ? /imaaiteimasuka/
‘7’ ‘is it vacant now’ vacant now
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Enhancements Sub-sentential alignments

FINAL DATA USED FOR TRANSLATION

JAPANESE-ENGLISH:

Words
Chunks

Bigrams of chunks  Trigrams of chunks
Initial training data

~ 128,000 alignments

ARABIC-ENGLISH:

@ Chunks @

Initial training data Bigrams of chunks
Trigrams of chunks

~ 60, 000 alignments
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ENHANCEMENT BY ENGINE IMPROVEMENT

In addition to the previous analogical equation in the source language
(A:x: C: D), we also try:

A:B: C:x

where B is close to A, and C is well included in A.
(not in D! Mistake in the paper p.4)

— This heuristic has proved to be productive thanks to
the expansion of the training data with sub-sentential alignments.
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. S
JAPANESE TO ENGLISH TASK RESULTS

55% of test sentences were found in our training data:

EoFT AT T3V,

/massuguittekudasai./ — GO Straight on.
‘Go straight on.’

17% were translated by analogy:
itz H oozl The day after
/myougonitinoasamadeni./ “— i
‘By morning, the day after tomorrow.’ tomorrow morning.

28% were not translated (translation memory):

SHUYT ST ICEATLET. .
/korebarabaranikowareteimasu. / — Th|s IS broken_
‘This fell apart.’

BLEU score = 0.396 (ranking: 8/9)
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ARABIC TO ENGLISH TASK RESULTS
7% of test sentences were found in our training data:

0 comdie ol
= , 5
Trayn mady?) — Where's my seat?

‘Where's my seat?’
15% were translated by analogy:

/by tufdina?/ < How do you like it?
‘How would you like it?’

78% were not translated (translation memory):
ol el

/>as<r baln<as./

‘| feel sleepy.’

— | feel ill.

BLEU score = 0.329 (ranking: 10/11)
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CONCLUSION

e Major characteristic of this EBMT system: totally endogenous

e Main goal for this year was partially completed:
more test sentences were translated by analogy

e The two improvements proposed still can be improved!
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