
Sta$s$cal	
  Approaches	
  to	
  Patent	
  
Transla$on	
  for	
  PatentMT-­‐	
  

Experiments	
  with	
  Various	
  Se<ngs	
  
of	
  Training	
  Data


Yuen-­‐Hsien	
  Tseng	
  
Na$onal	
  Taiwan	
  Normal	
  University	
  

	
  

Chao-­‐Lin	
  Liu,	
  Chia-­‐Chi	
  Tsai,	
  Jui-­‐Ping	
  Wang,	
  Yi-­‐Hsuan	
  Chuang	
  
Na$onal	
  Chengchi	
  University	
  

	
  

James	
  Jeng	
  
WebGenie	
  Informa$on	
  Ltd.	
  

	
  
	
  



1




Sta$s$cal	
  Transla$on	
  Model	
  (STM)


Transla'on	
  
Model:	
  	
  
break	
  	
  

down	
  and	
  	
  
look	
  up	
  the	
  	
  

table


Language	
  
Model:	
  
combine	
  	
  
and	
  

evaluate	
  	
  
the	
  word	
  	
  
sequence	
  

我 很 餓


I am so hungry. 
I am very hunger. 
I so hunger. 
I very hungry. 
Hungry so I. 
… 

I 我 

am ▋ 

very 很 

so 很 

hunger 餓 

hungry 餓 

Bilingual	
  Corpus
 Monolingual	
  Corpus


我 ▋老了 / I am old. 
他 很 聰明 / He is so smart. 
…


I am smart. 
He is so hungry. 
…


e*= argmax
e

P(e | c) = argmax
e

P(e)P(c | e)

Language	
  Model	
  

Transla'on	
  Model	
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Issues	
  to	
  be	
  Explored	
  in	
  STM	
  for	
  
Chinese-­‐English	
  Patent	
  Transla$on


•  Effect	
  of	
  Chinese	
  Word	
  segmenta$on	
  
– How	
  performance	
  is	
  degraded	
  with	
  inconsistent	
  
word	
  segmenta$on	
  in	
  training	
  data	
  and	
  tes$ng	
  
data	
  

•  Size/Effec$veness	
  of	
  bilingual	
  training	
  data	
  
– high-­‐quality	
  large	
  bilingual	
  corpora	
  are	
  costly	
  to	
  
obtain	
  

– how	
  large	
  is	
  enough	
  for	
  the	
  bilingual	
  corpus	
  (e.g.,	
  
the	
  size/effec$veness	
  ra$o)	
  is	
  a	
  ques$on	
  worth	
  of	
  
answering	
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BLEU	
  scores	
  of	
  NCW	
  experiments
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NTCIR9 ID
 Exp. Code
 Tuning
 Test


G13-ze-01
 Z1
 0.249
 0.258


G13-ze-09
 Z5
 0.191
 0.196


G13-ze-14
 Z6
 0.067
 0.065


G13-ze-18
 Z10
 0.055
 0.053


G13-ze-22
 Z22
     n/a
 0.125


Effect	
  of	
  fewer	
  training	
  data


Effect	
  of	
  
different	
  
segmenters


Effect	
  of	
  
inconsistent	
  
segmenters




BLEU	
  scores	
  of	
  NCW	
  experiments

•  Z1:	
  Chinese	
  segmenter	
  trained	
  with	
  LingPipe;	
  both	
  training	
  and	
  

tes$ng	
  Chinese	
  were	
  	
  segmented	
  by	
  the	
  trained	
  LingPipe;	
  training	
  
corpus	
  contains	
  220,000	
  C-­‐E	
  sentence	
  pairs	
  

•  Z5:	
  Chinese	
  segmenter	
  trained	
  with	
  Stanford;	
  both	
  training	
  and	
  
tes$ng	
  Chinese	
  were	
  segmented	
  by	
  the	
  trained	
  Stanford;	
  training	
  
corpus	
  contains	
  220,000	
  C-­‐E	
  sentence	
  pairs	
  

•  Z6:	
  training	
  Chinese	
  data	
  were	
  segmented	
  by	
  WebGenie,	
  while	
  
tes$ng	
  Chinese	
  data	
  were	
  segmented	
  by	
  trained	
  LingPipe;	
  training	
  
corpus	
  contains	
  220,000	
  C-­‐E	
  sentence	
  pairs	
  

•  Z10:	
  	
  training	
  Chinese	
  data	
  were	
  segmented	
  by	
  WebGenie,	
  while	
  
tes$ng	
  Chinese	
  data	
  were	
  segmented	
  by	
  trained	
  Stanford;	
  training	
  
corpus	
  contains	
  220,000	
  C-­‐E	
  sentence	
  pairs	
  

•  Z19:	
  training	
  and	
  tes$ng	
  Chinese	
  were	
  segmented	
  by	
  default	
  
Stanford	
  segmenter;	
  however,	
  the	
  training	
  corpus	
  contains	
  only	
  
120,000	
  C-­‐E	
  pairs.
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Conclusions


•  More	
  bilingual	
  sentences	
  is	
  more	
  useful	
  than	
  
more	
  bilingual	
  term	
  pairs	
  (please	
  refer	
  to	
  the	
  
working	
  paper	
  for	
  more	
  experiments	
  and	
  
results)	
  

•  The	
  transla$on	
  effec$veness	
  is	
  somewhat	
  
linear	
  to	
  the	
  quan$ty	
  of	
  the	
  training	
  data	
  
(before	
  effec$veness	
  satura$on)	
  	
  
–  i.e.,	
  0.125	
  in	
  BLEU	
  for	
  about	
  120,000	
  training	
  
sentences	
  (G13-­‐ze-­‐22)	
  and	
  0.258	
  for	
  about	
  
220,000	
  of	
  bilingual	
  sentences	
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Conclusions


•  This	
  cost/effect	
  informa$on	
  is	
  prac$cally	
  
useful	
  to	
  the	
  organiza$on	
  such	
  as	
  TWIPO	
  
when	
  they	
  plan	
  to	
  adopt	
  a	
  sta$s$cal	
  machine	
  
transla$on	
  approach	
  for	
  their	
  (tradi$onal)	
  
Chinese-­‐English	
  patent	
  transla$on	
  services.	
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