—Om
N-gram-0ased
@

CRF-haseo
Transiaton Viodels




| GAN HAS SIMPLER TRAINING?




— I p2amacip1o caat]

vcrtbum:ctver |
ncoatapud |

:’

— —— — ———

i

ocum:ctocus |
crat verbulll>oc |
ceat in p2mcapio |

docum. ®mnia pcriplii |
[untzcthinciplo fActum |

ibil:quod fActum cft,

“ALA RS . e




1-gram-based noisy channal M|

Bi-text

Monolingual
text

Word alignments e

> & translation model veled

' id

& reordering model i h
p(the|la)
p(veiled|voilée)
p(again|nouveau)
> |Language model
p(nouveaul|de)
p(nouveau|demanda de)
\ 4
Decoder

e” = argmax p(f|e)p(e)

(&



onrased-nased aiscriminative M1

INSCIPN SN p(veiled|voilée)
G NI N i i|&
N R K@(«\-\QO\\Q p(veiled damelfemme voilé)

p(said again|demanda de nouveau)
the
' veiled
Bi-text » 0 .E
said
again
p(thella)

p(veiled|voilée)
p(again|nouveau)

» Phrase translation model
+ reordering model

Monolingual Tuning bi-text

text

Language model

p(nouveaul|de)
p(nouveau|demanda de)

Arar Anavr (i) ‘

\4

Decoder

e = argmax Arys logp(fle) + A logp(e) + Z Nifi(f,e)

&



Training from
word-aligned
POS-tagged bi-text

Input search graph

Reorderng for N-gram maodels

NC AQ CC AQ
ideas excelentes y constructivas \ NCAQCCAQ->1230

e
. . \
excellent and constructive ideas ‘excelentes y constructivas ideas

l |
| |
! l

—_—— e e e e e e =~

programa ambicioso y realista > 3 »
NC AQ CC AQ programa ambicioso y realista
/T\programa
ambicioso .~ S
NCAQ->10 .
programa ambicioso y )realista
h A _37 > _re?aTis_ta}\\\ programa
ambicioso -~ N

AN

NCAQCCAQ->1230 7 programa N

d

— >»—
programa ambicioso y realista



N-gram-oased aiscriminative N1

Qe ) ~
3 2 e,
de“%e (\o\“\% s\eﬂ’\'\(:d\\@e — f . [la] [voilée] [femme] [demanda] [de nouveau]

lthe
Bi-text > ol l

said ;
again E- n-gram translation model
p(thella) ‘

p(veiled|voilée)
p(again|nouveau)

Monolingual Tuning bi-text

text

Language model

p(nouveaul|de)
p(nouveau|demanda de)

Arar Anavr (i) ‘

f%fj \4

Reordered word graph + Monotone decoder
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catures

translation features [trs]

+context features [ctx]

+suffix/prefix features [ix]
+segmentation (length) features [seq]
+distortion (A+lex) features [ord]

target bigram features [trg]



Negative results

dev | test # feat.

Moses (32) 21.2 | 20.5

n-gram (2g,3g) 20.6 | 20.2 755K
n-gram (3g,3¢) 21.5 | 21.2 755K
CREF (trs,trg) - | 18.3 660K
CRF +ctx - | 18.8 1.5M
CRF +ix,ord,seg - | 19.1 1.5M
CRF +ix,ord,seg+3¢g - | 19.1 1.5M

+Language model does not help

Weaknesses:
- scoring of reordering & segmentation
- target LM



Oracle segmentation / recrdering

dev | test # feat.
decoding with optimal segmentation/reordering

CREF (trs,trg) 23.8 | 25.1 660K
CRF +ctx 24.1 | 25.4 1.5M
CRF +ix,ord,seg 24.3 | 25.6 1.5M
decoding with optimal reordering

n-gram (2g,3g) 20.6 | 24.1 755K
n-gram (3g,3g) 21.5 | 25.2 755K
CRF trs,trg - | 22.8 660K
CRF +ctx - | 23.1 1.5M
CRF +ix,ord,seg - | 23.5 1.5M
regular decoding

Moses (3g) 21.2 | 20.5

n-gram (2g,3g) 20.6 | 20.2 755K
n-gram (3g,3¢) 21.5 | 21.2 755K
CREF (trs,trg) - | 18.3 660K
CRF +ctx - | 18.8 1.5M
CRF +ix,ord,seg - | 19.1 1.5M
CRF +ix,ord,seg+3¢g - | 19.1 1.5M




