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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 tramslation 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)

clause is exchanged for introductory clause.

Source If the comparison shows coincidence among all the data, then the process ends at normal processing step
?()e(f;))re %hmﬁx? v7ST88T, MEMBKTITNIE, RTOT—FD5 Lok —EFAERL T
At."ter /i\oraﬁ“wév DI Lo —HERL, € LT, BEABMAT Y 7ST8 8 TAMERTT S,
g)éiz’:race g caT — N8 ThE, ERQEAT v ST88 L L TUBEKRTT 5,

#2 Noun phrase is misplaced in wrong clause.

Source (5) in a state where the signal input of the Ifsrmode terminal is Ifsrmode & equals; 1, the same operation as
that of fig. 6 is performed.

Before (5) Ifsrmode& =1, [X6 & [FHRDBHIE Ifsrmode ¥ 1%, F5 ASIORETITORD,

(0.356)

After (5) Ifsrmode ¥ 7-1%, 5 AJIOREET Ifsrmode& =1, X6 L REROBEBENTTHON S,

(0.36)

Reference (6) #LC, LF SRMODENFTOEZANINLEF SRMODE =1DRIET, X6 L FEEEOH)

EZAT 5,

#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 Weo T, ARFERBIOMLD X 51T, BEBER I OXRV3 1 DBEBELERITHRET HILNTELD

(0.438) T, DASREBFHHLERICREL, ZHHEMICEVW TS, DBELMFFT 2B TED,

After o T, REMOILREOMALD X DI, RUEEBER 3 0KV 1 0DEELTEICRETHZ &ICE

(0.461) D, BHWFEHEZEEICRET D 2 ENTE, MEHMEMHICHWTYH, SfFEZHER T 2 &8 T
%) o

Reference | §it>C, AREHMFITRIMWMLD L 5 ITHEHEEE 3 0, 3 1 OEELERITREL KL L IITTDHZ
LT, BV UUEERBICRETHZENTE, Ho/NSWERL DI TS O fRRE A HERF T 5
TENTEDEOIIRD,

Table 2. Examples of tagging
#1 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 —RBHR TP E N OB Z R L, BtV 16 &, ZOBTR RT 9 ONLE TOm’f 2

(0.427) 1%, —mgif2 2 Th D,

After F—VFA4L 2 1 OEMAE, BEgEECY 16, ZOBTHE T 9OMEIC— AR CHEN -

(0.243) LG 2 2 TRLTWD,

Reference | —mRE8H 2 11314 A= 91 6 Olif, —m@if2 2 CHENZ@AIL, A—-Tk¥16

D, BIFHM K7 9 OfrE ToORGHEE T,

#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 BRIRZEHE 3 4 31%, HfE#E3 4 OWMEICHM SN TRY, v — Lk 3 5 ONEMICITERIEH 3 4

(0.506) 3VEE I TWVWD,

After BRIRZEHE 3 4 3 DIRIEIZIT, FIRED 3 4 SN TW D, & ¥ — /Ll 3 5 OREMICITBRIRZE

(0.371) #34 3VFEINTND,

Reference | fAIHB 3 4 OIHIEICIZBR DL 3 4 3BTRS NTEY, ¥ — /LA 3 5 1I3BHRDZE% 3 4 3 D

WCEEE S LTV B,
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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 J— FNAZERMCER S, —#le LT, AEVFyT7OREVF 710 0EBRL TN

(0.433) RIZEA 95,

After AE)Fv7100%BRL, Hl&LT/— FNAZBRWICHERSNA TS, 2AEYF v 7]

(0.292) WA FH T 5,

Reference | /— Rn a EEXMICHERENDLAEY T 710052 —BlE LT, AEVFy7OMBELHAT
25

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 #l
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

BLEU (%)

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.

30 29.45
A Mo, 49340931 .04
29
793

28 /ﬂﬁ 250521
27 :

/ 29.26
26
25 424778
24 . .

0 10 20 30 40 50 60

Distortion—limit value

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.

— 443 —

70



Proceedings of NTCIR-7 Workshop Meeting, December 16-19, 2008, Tokyo, Japan

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.

N
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- * g b4
80 ° v

=}
o

Number of words in a sentence

N
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'
o
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o

20 40 60
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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.
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