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Mr. Smith , please pay 3,000 dollars for the computer .
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Tokenization Ambiguity

® Tokenization is easy for English, but hard for many
languages such as Chinese
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NRRR HmE FUK N ORI mAR K
in rainy days the ground is wet rain world area  water

different tokenizations may lead to different translations
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the ground is wet in rainy days
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Tokenization Mistake Propagation

source  string token.
4 tokenize 4 translate —>
target string




Tokenization Mistake Propagation

source  string token.
4 tokenize 4 translate —>
target string

source  string lattice
target string



Phrase-based Translation on Lattice

o\ YV R K

(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

(T, the ground)

o\ YV R K

(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

(X, the ground)

(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

(X, the ground)

the ground
(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

the ground
(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

(FRIK, is wet)

the ground
(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

(FRIK, is wet)

the ground
(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

(FRIK, is wet)

the ground is wet
(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

the ground is wet
(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

( MRYZK, in rainy days)

the ground is wet
(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

( MRYZK, in rainy days)

the ground is wet
(Dyer et al.,, 2008)



Phrase-based Translation on Lattice

( MRYZK, in rainy days)

the ground is wet in rainy days
(Dyer et al.,, 2008)



Tokenization and Translation: Separate Vs. |oint

source  string token.
4 tokenize 4 translate —>
target string

source  string
d tokenize

lattice
string

target



Tokenization and Translation: Separate Vs. |oint

source  string token.
d tokenize 4 translate —>
target string

source  string lattice
d tokenize 4 translate —>
target string
source  string token.
> tokenize + translate —>
target string



Tokenization and Translation: Separate Vs. |oint

source  string token.
d tokenize 4 translate —>  separate
target string

source  string lattice
d tokenize 4 translate —>
target string
source  string token.
> tokenize + translate —>
target string



Tokenization and Translation: Separate Vs. |oint

source  string token.
d tokenize 4 translate —>  separate
target string

source  string lattice
4 tokenize 4 translate —>  Separate
target string
source  string token.
> tokenize + translate —>
target string



Tokenization and Translation: Separate Vs. |oint

source  string token.
d tokenize 4 translate —>  separate
target string

source  string lattice

4 tokenize 4 translate —>  separate
target string
source  string token.

> tokenize + translate —> joint
target string



Joint Tokenization and Translation

(Xiao et al., 2010)



Joint Tokenization and Translation

(T, the ground)

(Xiao et al., 2010)



Joint Tokenization and Translation

(T, the ground)

i/m-\$“ 7K

7\

(Xiao et al., 2010)



Joint Tokenization and Translation

(T, the ground)

i/th-\ﬁ' 7K

7\

the ground
(Xiao et al., 2010)



Joint Tokenization and Translation

i/th-\ﬁ' 7K

7\

the ground
(Xiao et al., 2010)



Joint Tokenization and Translation

(FRIK, is wet)

i/th-\ﬁ' 7K

7\

the ground
(Xiao et al., 2010)



Joint Tokenization and Translation

(FRIK, is wet)

~

the ground
(Xiao et al., 2010)



Joint Tokenization and Translation

(FRIK, is wet)

~

the ground is wet
(Xiao et al., 2010)



Joint Tokenization and Translation

~

the ground is wet
(Xiao et al., 2010)



Joint Tokenization and Translation

( MRYZK, in rainy days)

~

the ground is wet
(Xiao et al., 2010)



Joint Tokenization and Translation

( MRYZK, in rainy days)

the ground is wet

(Xiao et al., 2010)



Joint Tokenization and Translation

( MRYZK, in rainy days)

the ground is wet in rainy days
(Xiao et al, 2010)



Joint Tokenization and Translation

( MRYZK, in rainy days)

FRRK HoimE FRIK

T W X

the ground is wet in rainy days
(Xiao et al, 2010)



Model and Training

score(f,t,e) = Z)\khk (f, t,e)

® VWe use a linear model to combine
tokenization and translation models as
features

® [he minimum-error-rate training algorithm
is used for training feature weights

(Och, 2003)
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Model and Training

score(f, m, e) Z)\khk (f, 7, e)

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

® [he minimum-error-rate training algorithm
is used for training feature weights

(Liu and Liu, 2010)
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Conclusion

4 )
separate
4 ) 4 ) o
joint
—
. J - J
. J

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

® Jokenization, parsing, and translation can
interact with each other in a discriminative
framework
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Better Tokenization = Better Translation?

decoding

MEV AR

training

Max BLEU

(Xiao et al,, 2010)
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