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Baseline Decoding 
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Phrase translation models

- Direct / source channel / unigram models

- [Tillmann 2003], [Lee et al. 2006]

Modified IBM Model 1 cost [Lee et al. 2006]

Word trigram language models 

Distortion models [Al-Onaizan & Papineni 2006]

Word/block count penalty [Zens & Ney 2004]

DP-based phrase

decoder

Translation output We are open from seven p.m. to midnight .

Input sentence � ا�  � '2(01 ا�/.- ,+*() '& ا�%$"!# "!  ا��

Pre-processing nftH mn AlsAbEp bEd AlZhr Aly mntSf Allyl
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IWSLT 2006 Challenge: High OOV Rate
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Word Segmentation & Morphological Analysis

Word Segmentation  [Lee et al. 2003], Morphological Analysis  [Lee 2004] 

wsyHl sA}q AltjArb fy jAgwAr AlbrAzyly lwsyAnw bwrty mkAn 

AyrfAyn fy AlsbAq gdA AlAHd Al*y sykwn Awly xTwAth fy EAlm 

sbAqAt AlfwrmwlA

w# s# y# Hl sA}q Al# tjArb fy jAgwAr Al# brAzyly lwsyAnw bwrty 

mkAn AyrfAyn fy Al# sbAq gdA Al# AHd Al*y s# y# kwn Awly 

xTw +At +h fy EAlm sbAq +At AlfwrmwlA

w# s# yHl sA}q ø tjArb fy jAgwAr Al# brAzyly lwsyAnw bwrty 

mkAn AyrfAyn fy Al# sbAq gdA ø AHd Al*y s# ykwn Awly 

xTwAt +h fy EAlm sbAqAt AlfwrmwlA
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OOV Rate Reduction
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Translation Quality Improvement
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Out-of-Domain Corpora: Newswires
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OOV Rate Reduction
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Eval05 Translation Quality Improvement
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Dev06 Translation Quality Improvement
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Eval06 Translation Quality Improvement
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IWSLT 2006 Open Data Track Results
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Scores in BLUE indicate the best scores under the given condition
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Conclusions

• Techniques for improving translation quality & 

increasing vocabulary coverage

• Word segmentation & morphological analysis

• Proper combination of domain-specific and out-of-

domain corpora for model training

• Effectiveness of the techniques

• Demonstrated in the IBM Arabic-to-English translation 

system performances in the Open Data Track


