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Abstract

Statistical Machine Translation (SMT) is a new 
paradigm in machine translation, which enables high-
quality translation. However, many translation errors 
occur in the translation of complex and compound 
sentences because of the lack of grammatical knowledge 
about the global structure of a sentence. We adopt the 
pre-editing method, which divides sentences into clauses, 
and translate these clauses using the Moses SMT engine. 
The translation accuracy, BLEU, was 29.33%, so pre-
editing has a small effect. Translation quality is 
degraded because the order of words is changed by not 
using information about other clauses. We also 
performed an experiment to confirm the optimum 
distortion-limit parameter of Moses. The Maximum 
BLEU was 29.45 for an English-Japanese patent 
translation when the distortion limit was 20 instead of -1. 
Keywords: Patent information, Statistical machine 
translation, Clause dividing, NTCIR

1. Introduction 

We studied rule-based machine translation for many 
years [1, 2]. However, we could not attain sufficient 
accuracy for practical business use. However, many 
people need to communicate with foreigners, especially 
in business. Statistical Machine Translation (SMT) is a 
new paradigm in machine translation, which enables 
high-quality translation. Therefore, we participated in 
the NTCIR-7 Patent Translation Task [3] to evaluate the 
possibility of SMT. 

We used the Moses SMT engine to perform 
experiments. One of them is an intrinsic evaluation of 
the task, and the other is an evaluation of the effects of 
the distortion-limit parameter, which controls a range of 
translated-phrase rearrangements. In the intrinsic 
evaluation, we proposed a clause-separation method to 
improve accuracy. 

2. Intrinsic Evaluation 

First, language and translation models were 
constructed by using tools such as, ChaSen [4], GIZA++ 

[5], SRILM [6], and Moses [7]. These models were 
evaluated on the basis of test sentences. The evaluation 
was only performed on English-to-Japanese translation 
to understand the behavior of SMT and because of our 
resource limit. As a result, the Bilingual Evaluation 
Understudy (BLEU) was only 29.22% [8]. We used the 
NIST BLEU scoring tool for evaluation. The result is 
inferior than that of Koehn’s evaluation (BLEU 50%) 
for translation from Japanese, Chinese, or Korean, to 
English [9]. The reason is that patent sentences are 
longer and more complex than travel expression 
sentences. In analyzing the translation error, we find that 
incorrect ordering of prepositional phrases and subject 
clauses, for example, occur frequently. 

Examples of translation errors are shown in Table 1.
In example #1, a conditional clause is exchanged for an 
introductory clause. In #2, a noun phrase is misplaced in 
the wrong clause. In #3, an adjective is misplaced in the 
wrong clause. 

For two reasons, the translation model in Moses 
cannot represent the difference in the global structure of 
the sentence such as that between Japanese and English. 
The first reason is that the main targets of Moses are 
European languages, whose structures are similar to 
each other. Therefore, the order of chunks is not dealt 
with appropriately when translating between Japanese 
and English. The second reason is that punctuation 
symbols, e.g., period and comma, are not distinguished 
from letters nor adequately processed to perform the 
translation. This leads to errors in translating compound 
and complex sentences, but it brings the advantage that 
the model is independent of specific languages. 

2.1. Proposed method 

The proposed method is based on pre-editing, which 
divides sentences into clauses at the location of commas. 
The order of clauses is maintained because the 
translation is executed depending on clauses. However, 
the comma is not used only as a separator between 
clauses but also as a separator between listed nouns. In 
that case, pre-editing causes translation errors. 

Detecting clause-separating commas is necessary. 
Detection of comma-separated clauses is achieved by 
using the part of speech of words around the comma. 
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Table 1. Examples of better translations achieved by proposed method. (BLEU) 
#1 Conditional clause is exchanged for introductory clause. 

Source If the comparison shows coincidence among all the data, then the process ends at normal processing step 
st88 . 

Before
(0.0)
After
(0.233)
Reference

#2 Noun phrase is misplaced in wrong clause.
Source ( 5 ) in a state where the signal input of the lfsrmode terminal is lfsrmode & equals; 1 , the same operation as 

that of fig. 6 is performed. 
Before
(0.356)

lfsrmode lfsrmode

After
(0.36)

lfsrmode lfsrmode

Reference

#3 Adjective is misplaced in wrong clause.
Source Accordingly, by arbitrarily setting the voltages of the reference voltage sources 30 and 31 as in the construction 

of the shown embodiment, the conversion range can be set arbitrarily, and even in a small conversion range, 
resolution can be maintained. 

Before
(0.438)
After
(0.461)

Reference

Table 2. Examples of tagging 

# if/IN the/DT comparison/NN shows/VBZ coincidence/NN among/IN all/PDT the/DT data/NNS ,/, then/RB the/DT 
process/NN ends/VBZ at/IN normal/JJ processing/NN step/NN st88/CD ./. 

#2 however/RB ,/, rechargeable/JJ batteries/NNS 1/CD may/MD also/RB be/VB nickel/JJ hydrogen/NN 
batteries/NNS ,/, nickel/NN cadmium/NN batteries/NNS ,/, or/CC some/DT other/JJ type/NN of/IN rechargeable/JJ 
batteries/NNS ./. 

Table 3. Examples of poor translations by proposed method. (BLEU) 
#1 Order of phrases in each clause is changed and meaning is changed because of different clause separation. 

Source a chain line 21 indicates an angle of view of the image sensor 16, and a range surrounded by a chain line 22 
indicates an image range at a position of the passenger-side door 9 . 

Before
(0.427)
After
(0.243)
Reference

#2 In addition to changing the order of phrases, incorrect inflected forms of verb in separated clause degrade BLEU.
Source an annular protruding portion 343 is formed on the end face of the cylindrical portion 34, and the seal member 

35 is arranged on the radically inner side of the annular protruding portion 343. 
Before
(0.506)
After
(0.371)
Reference
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Table 3. Examples of poor translations by proposed method. (BLEU) (continued)
#3 Order of phrases in clause is incorrect; however, clauses are separated correctly. 

Source with reference to memory chip 100 electrically connected to node na as an example , the memory chip will be 
described schematically . 

Before
(0.433)
After
(0.292)
Reference

We adopt the rule that if both a noun and verb are 
included before or after a comma, the word sequence is a 
clause.

In our method, pre- and post-editing is executed 
before and after translation respectively, and Moses is 
used as is. 

“POS tagger”[10] is used for part-of-speech tagging. 
Examples of tagging are shown in Table 2. 
The sentence is separated into two chunks in #1

because the word sequence after the comma includes 
both a noun and verb, but it is not separated in #2. 

We implemented the proposed method and evaluated 
the method using test sentences. As a result, the BLEU 
was 29.33% for test sentences. We also evaluated each 
sentence by BLEU with scripts provided from the 
organizer. 

Of the 1381 sentences, translation accuracy was 
improved in 173 cases, worsened in 159 cases, and 
unchanged in 1049 cases. 

This is the official formal run result for the NTCIR-7 
Patent Translation Task. 

 (GROUP-ID=HCRL, RUN=1, BLEU=29.97) 

2.2. Discussion about proposed method 

The clause-separating method has only a small effect.  
Examples of sentences worsening BLEU are shown 

in Table 3. 
In example #1, phrases belonging to a clause 

reordered due to clause separation. In #2, in addition to 
phrase reordering inflected verb forms in separated 
clauses undergo BLEU degradation. In #3, phrase order 
in a clause is incorrect, however clause separation is 
correct.

We constructed the translation model by training it 
against a parallel corpus, which consists of sentence 
pairs including complex sentences, but not “clause 
pairs”. Our clause-separation method is improved by 
applying clause division to the corpus to make “clause 
pairs,” and constructing a translation model with “clause 
pairs.”  

3. Optimization of distortion-limit 
parameter

The Moses decoder has a distortion-limit parameter, 
which restricts phrase position range within the 
produced sentence when phrase position in the foreign 
sentence differs from that of a corresponding phrase in 

the source sentence. The Moses decoder deals with the 
difference between phrases positions in source and 
foreign sentences as “distortion.” The value of the 
distortion-limit parameter is the number of phrases 
between the phrases in the produced sentence that are 
adjacent in the source sentence. In translating between 
English and other European languages, the distortion-
limit value is often set to 6. However, it is known that a 
good translation result can be obtained by setting the 
distortion-limit value to -1 meaning “unlimited” in 
translations between Japanese and English. In the 
baseline system, the distortion-limit value was also set to 
-1.

3.1. Experiment 

We investigated how the BLEU value representing 
translation accuracy changed according to the distortion-
limit value in English-to-Japanese translation for patent 
documents. We subsequently changed the distortion-
limit value from 5 to 60. 

The result is shown in Figure 1. The BLEU value 
reaches a maximum of 29.45% when the distortion-limit 
value is set to 20 and is improved by 0.23% compared 
with 29.22% of the baseline system. 

Figure 1. Relationship between distortion-limit value and 
BLEU

3.2. Discussion about the distortion-limit 
parameter

The optimum distortion-limit value is different for 
each foreign sentence. Therefore, we investigated the 
distortion-limit value that yields the maximum BLEU for 
each English sentence and the relationship between the 
distortion-limit value and the number of words in an 
English sentence. In this examination, the distortion-
limit values are 5, 10, 20, 25, 30, 40, 60, and 
“unlimited,” which is located at 100 for convenience. 
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The result is shown in Figure 2. There is a relationship 
between the distortion-limit value and the minimum 
number of words in the English sentence, which means 
the best translation accuracy cannot be obtained when 
using a bigger distortion limit than the number of words 
in the sentence. However, the correlation coefficient is 
0.4 when “unlimited” is not used, and this means that 
improving the translation accuracy by using the 
relationship between the distortion-limit value and the 
number of words in the sentence is difficult. There are 
489 sentences whose BLEU value became the maximum 
value when the distortion-limit value is “unlimited.” In 
other cases, there are 739 sentences. From this result, the 
optimum distortion-limit value is not necessarily 
“unlimited” in the English-to-Japanese translation of 
patent documents. 

The difference in the word order between European 
languages and English is small and the distortion-limit 
parameter in the Moses decoder is applied to these 
languages. On the other hand, the structure of Japanese 
is much different from that of English. In such a case, 
the definition of the distortion-limit value in the Moses 
decoder needs to be thoroughly revised. 

Figure 2. Relationship between number of words in 
sentence and distortion limit 

5. Conclusion 

We proposed and evaluated the clause-separation 
method. However, the proposed method did not improve 
the BLEU value, and a side effect that offset the 
improvement caused by the proposed method occurred. 
We also experimented to find the optimum value of the 
distortion-limit parameter. The optimal value of the 
distortion limit was traditionally considered to be 
unlimited in the translation between Japanese and 

English. However, as a result of the experiment, the 
BLEU value became maximum when the distortion-limit 
value was set to 20. 

In the future, we will analyze the effect of the clause-
separation method in detail and study a method to limit 
the side effect. We will also investigate how to control 
the distortion-limit parameter. 

References

[1] Hiroyuki Kaji. An efficient execution method for rule-
based machine translation. In Proceedings of the 12th 
Conference on Computational Linguistics, Association for 
Computational Linguistics Morristown, NJ, USA, 1988 

[2] Hiroyuki Kaji, Yuuko Kida, and Yasutsugu Morimoto. 
Learning translation templates from bilingual text. In 
Proceedings of the 14th Conference on Computational 
Linguistics, Association for Computational Linguistics  
Morristown, NJ, USA, 1992 

[3] Atsushi Fujii, Masao Utiyama, Mikio Yamamoto, and 
Takehito Utsuro. Overview of the Patent Translation Task 
at the NTCIR-7 Workshop. In Proceedings of the 7th 
NTCIR Workshop Meeting on Evaluation of Information 
Access Technologies: Information Retrieval, Question 
Answering and Cross-lingual Information Access, 2008.

[4] Yuji Matsumoto, Akira Kitauchi, Tatsuo Yamashita, 
Yoshitaka Hirano. Japanese Morphological Analysis 
System ChaSen version 2.0 Manual. NAIST Technical 
Report, NAIST-IS-TR99009, April 1999 

[5] Franz Josef Och, Hermann Ney. A Systematic Comparison 
of Various Statistical Alignment Models. Computational
Linguistics, volume 29, number 1, pp. 19-51,March 2003 

[6] A. Stolcke. SRILM - An extensible language modeling 
toolkit. In Proceedings of International Conference on 
Spoken Language Processing, vol. 2, pp. 901--904, Denver, 
CO, September 2002. 

[7] Philipp Koehn, Hieu Hoang, Alexandra Birch, Chris 
Callison-Burch, Marcello Federico, Nicola Bertoldi, 
Brooke Cowan, Wade Shen, Christine Moran, Richard 
Zens, Chris Dyer, Ondrej Bojar, Alexandra Constantin, 
and Evan Herbst. Moses: Open Source Toolkit for 
Statistical Machine Translation. Annual Meeting of the 
Association for Computational Linguistics (ACL),
demonstration session, Prague, Czech Republic, June 2007 

[8] K. Papineni, S. Roukos, T. Ward, and W. Zhu. BLEU:a 
Method for Automatic Evaluation of Machine Translation. 
In Proceedings of the 40th Annual Meeting of the 
Association for Computational Linguistics (ACL), pp. 311–
318, Philadelphia, 2002 

[9]  Philipp Koehn, Amittai Axelrod, Alexandra Birch Mayne, 
Chris Callison-Burch, Miles Osborne, and David Talbot. 
Edinburgh System Description for the 2005 IWSLT 
Speech Translation Evaluation. IWSLT2005, 2005 

[10] Yoshimasa Tsuruoka and Jun'ichi Tsujii. Bidirectional 
Inference with the Easiest-First Strategy for Tagging 
Sequence Data. In Proceedings of HLT/EMNLP, 2005

Number of words in a sentence 

N
um

be
r o

f w
or

ds
 in

 a
 s

en
te

nc
e 

― 444 ―



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




