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Abstract: 

Machine translation is the task of automatically translating a text from one natural language 
into another. In this work, we describe and analyze the phrase-based approach to statistical 
machine translation. In any statistical approach to machine translation, we have to address 
three problems: the modeling problem, i.e. how to structure the dependencies of source and 
target language sentences; the search problem, i.e. how to find the best translation candi-
date among all possible target language sentences; the training problem, i.e. how to estimate 
the free parameters of the model from the training data.  

We will present improved alignment and translation models. We will present alignment mod-
els which improve the alignment quality significantly. We describe several phrase translation 
models and analyze their contribution to the overall translation quality.  

We formulate the search problem for phrase-based statistical machine translation and pre-
sent different search algorithm in detail. We analyze the search and show that it is important 
to focus on alternative reorderings, whereas on the other hand, already a small number of 
lexical alternatives are sufficient to achieve good translation quality. The reordering problem 
in machine translation is difficult for two reasons: first, it is computationally expensive to ex-
plore all possible permutations; second, it is hard to select a good permutation. We compare 
different reordering constraints to solve this problem efficiently and introduce a lexicalized 
reordering model to find better reorderings.  

We investigate alternative training criteria for phrase-based statistical machine translation. In 
this context, we generalize the known word posterior probabilities to n-gram posterior prob-
abilities. 

The resulting machine translation system achieves state-of-the-art performance on the large 
scale Chinese-English NIST task. Furthermore, the system was ranked first in the official TC-
Star evaluations in 2005, 2006 and 2007 for the Chinese-English broadcast news speech 
translation task.  
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