DFKI System Combination

ntactic Information

) e Sl Ter gt S g e ik a RS Lo R o
b A R S Y e ,

Friday, November 18, 11



Overview

» Introduction & Motivation

» System Combination Approach

Friday, November 18, 11



Introduction

Friday, November 18, 11



Introduction

» We report on research conducted within the
EuroMatrixPlus project

» EM+ aims at “Bringing Machine Translation for

European Languages to the User”
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Motivation

» Underlying assumption: different machine
translation paradigms have differing strengths
and weaknesses;

b often, these differences are complementary,
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DFKI’s Hybrid History

» 2009 — Shallow hybrid MT system based on

substitution of NPs into RBMT sentences

» 2010 — Statistical System Combination and
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Basic ldea

» Extending previous work on constituent
substitution for hybrid MT

» One system chosen as ‘translation template’
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Finding the right template...

» ML4HMT shared task data contains 5 systems

» Level of annotation details varies greatly

» Makes it difficult to equally use the data
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Reconstructing Parse Trees

» ML4HMT shared task data provides flattened
parse trees

» We derived an algorithm to approximate the
original parse trees
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Flattened Parse Trees

<metanet:token id="s1_t2_rl_dl_k4">
<metanet:annotation type="alo" value="inflacion"/>
<metanet:annotation type="can" value="inflacion"/>
<metanet:annotation type="cat" value="NP"/>
<metanet:string>inflacién</metanet:string>
</metanet:token>

<metanet:token id="s1_t2_rl_d1_k5">
<metanet:annotation type="alo" value="la"/>
<metanet:annotation type="can" value="el"/>
<metanet:annotation type="cat" value="DETP"/>
<metanet:string>la</metanet:string>
</metanet:token>

<metanet:token id="sl1_t2_rl_dl_ke6">
<metanet:annotation type="alo" value="inflacion"/>
<metanet:annotation type="can" value="inflacion"/>
<metanet:annotation type="cat" value="N0"/>
<metanet:string>inflacién</metanet:string>
</metanet:token>

<metanet:token id="s1_t2_rl_dl1_k7">
<metanet:annotation type="alo" value="inflacién"/>
<metanet:annotation type="can" value="inflacién"/>
<metanet:annotation type="cat" value="NST"/>
<metanet:string>inflacién</metanet:string>
</metanet:token>

<metanet:token id="s1_t2_rl_dl_k8">
<metanet:annotation type="alo" value="europea"/> T .
<metanet:annotation type="can" value="europeo"/> in f l aclilon
<metanet:annotation type="cat" value="AP"/>
<metanet:string>europea</metanet:string>
</metanet:token>

<metanet:token id="s1_t2_rl_d1_k9">
<metanet:annotation type="alo" value="europea"/> " "
<metanet:annotation type="can" value="europeo"/>
<metanet:annotation type="cat" value="A"/> eur Op ea
<metanet:string>europea</metanet:string>
</metanet:token>

<metanet:token id="s1l_t2_rl_dl_k10">
<metanet:annotation type="alo" value="europea"/>
<metanet:annotation type="can" value="europeo"/>
<metanet:annotation type="cat" value="AST"/>
<metanet:string>europea</metanet:string>
</metanet:token>
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Substitution Process

|.Compute approximated parse trees

2.Find interesting phrases (noun, verb, adjectives)

» we consider noun, verb, adjective phrases

i BN ey Mo X B b 4 A * . iy \ ] - . ') £ ¥ - . v < y
AL ALl DR A T Rty M &+ W i _ b oot S LB & R T M o e il i o ¥ A2 N PR o R i TR A e e T ¥ e = o A 2
NLOSRE o 55 % < __ > g gt "7“ _.< e -: ' WP A Freln el “3 0k .""'J" § — e A GO i I - o e b 7 ittt )‘,- ik doet o A s,
| | - N N = . L - On’s - ™ N o et fy SN 1 B ST, e > 4 N .
P Ne ¥ B Vol al e NAQANT 1€ ;‘_‘_. ~/ Y ™) |4 £\ g o ;,‘ | C nYe) | r 9« I YL \C - > ~' s e gl . \er\ 3/ S0 P Py bR ey

Friday, November 18, 11



Decision Factors

4 Matching HONY only substitute if part-of-speech matches

4 Majority Vote prefer more frequent translation candidates
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Overview

» Training Data
» Corpus: ML4HMT shared task data

» Domain: News text
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Experimental Setup

» XML parser trained on development set
» We defined several system configurations

» Focus on comparison to Lucy baseline

1 L X 3 . A &3 : - . : i R vl Ay . 43 . .
’ O v Y %5 ot 5. g Vo A v ¢ 5 T, i r . WS - 4 : 1 s, N ’ W ¢ o .
e LY, T o DT o T Lo ™ n PN o e 3 1 - By Kih iy gy, B gl Loty el o = Sy’ el 5o FLAYSAN R eCe n T I IR L s S e TSR Tl J5A L ARl 8 ALY e AT ¥ s il [ Y et | e, LY R T T
. e e v ‘_ -.' A 2 ."f’ ,’ 7) N1 1 A .-..4 'f_' i ~ g ,.; g .. t: ofe ) | =y _ - \ L~ ) o'y o . -‘,J 1=, .’1 2 -r?" i -A. - Sy, ‘. s B N [ __AA E: Jfa}-_-‘\-,' ""f-" S f,;’ - boa %
e ot .w._~ ¥ o » &3 ] o o DA ] PR o VIF 2@y Al YR ' 21 1 e Y 2Y] @4 MY 21 @ = @ W AT @2 ooy SR @AY EEA Y] [ ] B g P E e Sk ol M o) gl P %
R TR SR P e S e | AN S B )| P B s 2l EITIS | SUdadlly pDerioriil L 2 AL 111 LETTT1N v @] e )| B el e N R A T i

Friday, November 18, 11



Feature Configurations

strict
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Automated Scores

baseline

strict
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Substitution Statistics

strict
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Evaluation

» All combinations outperformed the baseline
» Differences in BLEU were not conclusive

» Hence, we conducted a manual evaluation

ks context dlsallows e. g, ,|t |s saved ks |t is saves

il BS e et e i B S G N N S B L
it i g Se s ~ R S o Rt e SR AR s A RS
‘ Phad gt e r_ 4 S BB ". ,,.~ B ‘3.. 4-’ ‘} 4:4 o.. S X P Rl T _,_-,g A ﬂ' LR ..{, i ., e _,.;'. A RNl g e P A 1 AR AN

Friday, November 18, 11



Conclusion & Outloo
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Conclusion

» ML4HMT shared task data allowed us to fuse
translation output from different MT ‘classes’

» Single word substitution gave improvements
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Outlook

» Investigate the contribution the different
source systems have

» Extend the substitution to entire phrases and
multi-word expressions
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estions & Answers
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