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A Problem in Translation 
from German to English
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A Sketch of Our Approach
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German Sentence Structure
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German Sentence Structure
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Free Word Order

�%� �� � �:�� �� � �� �� � � ��  � � � ¡ � � � � � �£¢ �   ¤¥ � � � ¦ � � � � � �� �§

� � ¨ � § � � �� � � � � � �

© ª � � � �� «¢ �   � ¬ � § � �� § � � �� � «� �

¯® ° ± ® ² ª � � �³ � ¬ � § � �� § � � �� � «� �

 ´¶µ ·µ ¸ ® · ¹ ª � � �³ �� «¢ �   � �� � «� �



Overview

º »¼�½ ¾¿ ¼�À Á¼�Â ÃÄ Á¼
Å Æ Á¼ Ä ½

º Ç ÈÊÉ ÆÀ ËÍÌ Î ÆÀ Ë Ï À ÐÀ Á Ë ÃÀ

º É Ë Ì Ä É Ï ËÉ ¼�½ ¾ À ÁÉ Æ Á Ë ¾ Ð

º Ñ
Ò Ó ËÉ ¼ Ã Ë½ ÁÀ

º Ë Ô Æ Á Ë Ï ÕÄ É Ö

º ×¿ Á¿ É Ë ÕÄ É Ö



Phrase-based Systems
(E.g., Och et. al, 1999; Marcu & Wong, 2002; Koehn et al., 
2003)
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Greedy Decoding
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Difficulties for Phrase-based Systems
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A Sketch of Our Approach

ÔÖÕ�× Ø ÙÛÚ ÜÞÝ ßà á Ý à â ã Ý ä ßå àæ Ý ç�è éê å è ê Ý

ëíì î ï ðñ ò ð ë îÛó ðó ò ðó ô ðõö ñ ÷ø ù ú îø ðó òûíü ðóý ý ýòø þû ÷ ÿû ð ò ðó ð� ðó ÷ ù ð � � ù ð � ðñ ó ð î þ ðó �ö ðó ó ðó ý
�

��� � � 	
 � 	 �  � �� 	� ���� 	� � � � 	 � � 	 � � 	� �
 ����� �� � �� 	 � � 	� � 	�  	 � 	
 � 	 � � 	� � 	 � 	� 	 � �  	 � �

��  ! " "$# %& &(' )* + )' , )- + .$/ 0/ # ) 0 +21 & )' + . % + , )- 3 %* % 4 )# + + . % +# / 0 . %# & 5

687 9: ;=< >@? ? ACB D ? EGF DH IKJ L DH I M H B H N I O NQP N E I

F IJ P F M IF I MR S ? T N



Reordering Process
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Example of A Parse Tree
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Clause Restructuring
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Clause Restructuring
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Clause Restructuring
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Clause Restructuring
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Clause Restructuring
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Clause Restructuring
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Experiments
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Human Translation Judgments
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Human Translation Judgments
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Example: Reordered System Better
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Our Approach vs. Xia and McCord, 2004
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