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• Tokenization is easy for English, but hard for many 

languages such as Chinese

下雨天地面积水

下雨天 地面 积水 下雨 天地 面积 水

in rainy days the ground is wet rain world area water

different tokenizations may lead to different translations
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Model and Training

• We use a linear model to combine 
tokenization and translation models as 
features

• The minimum-error-rate training algorithm 
is used for training feature weights

score(f , t, e) =
∑

k

λkhk(f , t, e)

(Och, 2003)
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(Xiao et al., 2010)
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Model and Training

• We use a linear model to combine parsing 
and translation models as features

• The minimum-error-rate training algorithm 
is used for training feature weights

score(f , π, e) =
∑

k

λkhk(f , π, e)

(Liu and Liu, 2010)



Translation Evaluation
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29 30 31 32 33
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(Liu and Liu, 2010)



Parsing Evaluation

trans. features

+parsing features

50 57 64 71 78 85

62.7

80.6

(Liu and Liu, 2010)
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Conclusion

• Joint decoding integrates separate steps in 
a pipeline to eliminate the mistake 
propagation problem

• Tokenization, parsing, and translation can 
interact with each other in a discriminative 
framework

separate

joint
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Better Tokenization = Better Translation?

F BLEU

Max F
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97.37 27.43

92.49 34.88
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