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Chinese Adverb Processing in Japanese-to-Chinese
Machine Translation

Zhang Ying

(Gifu University, Gifu City, Japan, 501-1193)

Abstract: Japanese-Chinese machine translation . requires a large amount of structural transformations  in both grammatical
and conceptual level. In order to make its control structure clearer and more understandable, this paper proposes a model
---Engine JAW, which based on pattern dictionary. This paper analyzes Japanese expressions which correspond to Chinese
adverbs. We classify the expressions into two types which are translated differently. An adverb processing method in J-to-C
machine franslation using this classification is proposed. By using the Engine JAW, we make the corresponding rules to the
different languages in order to let the machine know how to select the right words to make the right translation results.

Key words: Machine translation; Data transformation; Engine JAW; Adverb; Pattern
1. Introduction
1.1. On Machine Translation

The type of MT is that of the 'text to text' variety. MT can be divided into two types, Unassisted MT and Assisted MT. Unassisted MT takes pieces of text
and translates them into output for immediate use with no human involvement. The result is unpolished text and gives only a gist of the source, hence the term

‘gisting'. The ultimate aim of this type of MT is sometimes known as Fully Automatic High Quality Translation (FAHQT), perfect translation created solely by

EEES: SKAN(1965.10.21), 5, R WM, BHR:BiFEEREKF), TEEN 8L (BEEEKF)
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a computer.

Assisted MT uses a human translator to clean up after, and sometimes before, translation in order to get better quality results. Usually the process is
improvea by limiting the vocabulary through use of a dictionary and the types of sentences/grammar allowed. The use of a 'controlled language' has been fairly
successful. Some systems have also been set up to learn from corrections. Assisted MT can be divided into Human Aided Machine Translation (HAMT), a
machine that uses human help, and Machine Aided Human Translation (MAHT), a human that uses machine help. Computer Aided Translation (CAT) is a
more recent form of MAHT. Another area of MT that is worth mentioning here is Natural Language Processing (NLP). NLP parses sentences and determines
their underlying meaning in order for databases to answer SQL queries entered in the form of a question. For further information on the structure of MT

systems see the recent special report on the future of translation featured in Wired magazine.

1.2. About the Engine JAW:

The Engine JAW, one kind of PC (Pattern Conversion) type Machine Translation engine, is using original language pattern to make the pattern dictionary.
Making use of this dictionary, it expresses the input command with the IT (Input Tree) pattern. The feature of JAW is divided into three stages: the translation
for proposition content; the translation for functional word after Japanese YOUGEN (Declinable); and the translation for functional word after Japanese
TAIGEN (Nominals).(TAIGEN refers to words that don't inflect in any way (mainly nouns), and YOUGEN to words that do inflect.) JAW/Chinese is

a machine translation system from Japanese into Chinese. JAW is the translation engine from Japanese to other languages; it means Japanese to Asian and

World languages.
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After analysis of a Japanese sentence by IBUKI ( a system developed in our laboratory for segmentation of Japanese into bunsetsus), JAW put them into
a tree (input tree: IT), then JAW search Japanese patterns in the transfer dictionary for the IT and make a tree of transfer rules (transfer tree: TT). The system is
implemented on C++ and the transfer rule is in fact a C++ program stored as dll. The execution of the transfer rules in the tree produces a network of C++
objects for Chinese (expression tree: ET). A linearization function is defined for each object as a class method of C++. The execution of the linearization

function on the ET, puts the members of ET in a line to make a Chinese output sentence.

2. The problems in Adverb processing in Japanese to Chinese machine translation
Adverbs have various complex grammatical functions in sentences, In natural language processing, the study of adverbs has not developed very far to
date, compared with nouns and verbs, because it was thought that adverbs do not construct the main parts of sentence meaning and have various complex

grammatical functions in sentences. However, adverbs occur frequently and make important contributions to sentence meaning. Thus, the accurate processing

o
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of Chinese adverbs is required for high quality machine translation. From a linguistic point of view, linguists have examined adverb grzzmmatical functions and
meanings in detail [Quirk et al., 1985). Conjuncts and disjuncts, usually calied sentence adverbs. Other studies by linguists include those which handle the
meanings of specific adverbs, such as "even®, “still" and "already". There are also studies of adverb position in Chinese in general and positions of specific
adverbs. In Chinese the adverbs can be used only in front of the verbs or adjectives. But it is difficult to apply the results of these studies to natural language
processing directly because they are the knowledge for human so computers cannot understand them easily. From the natural language processing viewpoint,
few studies have considered adverbs in natural language processing; it aimed to decrease ambiguity in adverb meanings and to select words during generation
by applying information about adverb semantics and syntax from linguistic studies to an adverb lexicon. These are studies of the multiplicity of adverb
meanings. A method for determining where adverbs should be placed in Chinese sentences in Japanese-to-Chinese machine translation has been proposed.

The main problems in adverb processing in Japanese to Chinese machine translation are the two as follows:

1) the multiplicity of adverb meanings
2)  word ordering of Chinese adverbs in Chinese generation

The method is based on adverb grammatical functions (subjuncts, adjuncts, disjuncts and conjuncts) and meanings (process, space, time etc.), preferred
positions in sentences (initial, medial, end, pre, post), and priorities between adverbs with the same preferred position. There are few studies of differences in
expression between Japanese and Chinese for adverbial meaning. It showed that only about 55% of Japanese adverbs were translated into Chinese adverbs in
translation from Japanese to Chinese by human translators. On the other hand, only about 17% of Chinese adverbs that appeared in the human translation were
translated from Japanese adverbs in the original. This sﬁows clearly the difference between Japanese and Chinese representations for adverbial meaning and
the difficulty of adverb processing in machine translation. Adverb processing in Japanese-to-Chinese machine translation is very complicated. Thus, in this
paper, we focus our attention on the problem of differences in expressions between Japanese and Chinese adverbial meaning from the viewpoint of Chinese
adverbs. When translating between different language families, correspondence between language elements is not straightforward. The tendency is especially
prominent in translation of adverbial expressions.

So first we examine in detail examples in which Japanese expressions correspond to Chinese adverbs. We classify the examples into two types, which are
translated differently. An adverb processing method in Japanese-to-Chinese machine translation using the correspondence types and functional differences of
adverb expressions is proposed. The content of Japanese dictionaries which are used to determine Japanese composition of words, Japanese-to-Chinese word
transfer dictionaries which a;re used to transfer by word units, and Japanese-to-Chinese structure transfer dictionaries which are used to transfer by predicate
unit, are also presented. Here, the pattern dictionary we used is provided by NTT Group (Nippon Telegraph and Telephone Corporation). At the same time we
also use the Semantic Attribute Dictionary which shows the semantic relationship of words, and the Function Condition Dictionary which shows the condition
for choosing the function words. These two dictionaries are from the Relational Data Base System provided by Microsoft Corporation.

3. Rules making in JAW/Chinese

To aim at this problem, we can make the different Japanese patterns to be match along with the Chinese translations as follows:

For example:

Japanese “mé ¢ 77

o Japanese Pattern (JP): mé( & 2 )+ ichido(— &) Vsuru(¥ %)
Chinese Translation (CT): zai(F) V yici(—IK)

example: CommueB-ERLY, HHE I —ERL 2B
kono eiga wa sensyu ichido mita ga, asu md ichido miyd to omo.
CT: R RBREART—%, BrRaEEH
zhege dianying wo shangzhou kan le yici, mingtian xiang @ k.

®
Japanese Pattern: mé( & )+ ichido(— &) V shita( L #:)
Chinese Translation: you(3X )V le(T )yici(—¥X)

example: S OB B ER L FEH & ) —fEa» 2

kono ciga wa sensyu ichdo mita ga, kind md ichdo mita.
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CT: EARBHREAET v, wRNET K
zhege dianying wo shangzhou kan le yict, zuotian kan ie iici.

Japanese Pattern: mé kore ijy6 (& 7 = #LL_E)...nai(shinai) % ©* (L % )
Chinese Translation: zai(F)+ ye(ti1)+ bu(A~)meiyou(EH). .

example: SHLIFXVARBLELL I IR ERVES S,
ko fu tyannsu wa osoraku mo kore ijyd nai dard.
CT: XHNSEAEENEET. BEFEEET).
zhezhong jihui yexu hui you le. (yexu zai ye meiyou le).

Japanese Pattern: mo (& 7 )+ suryd meishi(F & 42 5)+ Vsuru( ¥ %)
Chinese Translation: zai(FF) V suryou meishi(3 & 42 51)

example: L) —Bsff T ik r o B LR EITL,
md ichi jikan matte, kare ga konakkatara sakini iku.
CT: [FRE 1AM, fhAsicmif, RkLET.
deng yi xiaoshi, ta bu lai de hua, wo jiu xian zou le.

Japanese Pattern: mo (¢ )N jikan/nenrei (BFfE/4FEEE) /V/Ad]
Chinese Translation: yijing/dou(Z.4& / #R)

example: L8R E, HEREL,
md hachi ji da yo, okina sai.
CT: [B& /|8 AT, k.
ba dian le, gilai ba.

Japanese Pattern: mé (% 7 )Vdeshd (T L & 7))
Chinese Translation: kuaiyao(th %)

example: 4 73 TL LI,
m0 kuru desho.
CT: [rEpeTm®.
lai le ba.
4. Actualization

The basic CLLASS (CDeclinableWord: CTObject) for YOUGEN in JAW/Chinese is designed like this:

///Ejjm JEEROREK? 7 2FHER WAL ED I FTALRTRTIDA YN ypHEnt +) \
CAdverb  *m_adverb S|

Jletd ] ZLvfi, [Tt BCES, [vo8 ] 4B~ <.
CNoun *m_nounModifier S C{;5 T DL 0o EMHEE

HERE. XReZ@Eegr7 v —xcAE BT 2

HTEoby ) FHECRF A5, [A8<) #x, [89B) 17<.

/1€ 25 & 0 pounModifier = % 5 » XETHPAL & ¥,

. J
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Adverb Class (CAdverb:CTObject) is designed like this:

DI FRAORFEhOSECEbE TV ¢ A \
CString  m_evaluative evaluativeadv. / [+ ][5 L] [Ta 3]
CString  m_connective connective adv. //ﬁﬁfiﬁ » 6 DER O EIEE
CString m_time timeadv. / [V 2 #]

CString m_freq frequentadv./ [K3E| [ 5 & |

CString  m_scope scopeadv. //[Lr%xv][&A%]

CString m_degree degreeadv. // [ & T 4 | [deH < | "BR

CString m_cooperative cooperative adv.  // [ —# = ]

CString m_repeated repeated adv. BT [xR]

CString m_descriptive  descriptiveadv. / [FEVE] [h& &}
\CString m_negative negative adv. /IHBEEEE » 5 e, &8

5. The real example for adverb translation by JAW/Chinese:
Japanese: IEFEXBEH ‘1 AT s,

kinnen kétsujiko wa fue teiru.
C-Translation: (SP_teiru: —22):: ZBIH MG /LFI< AHH>]<ZE default>H.

Secizter PattornID:[ 7000010  Titke [EEEE Keyword [RG5S Exem

} P Ruletype: Base Readin Enctish |

Semer Gomment
B xR English °

Wave | Patter iy ' z 2
: Exemolo Clouse
710 “ » : Clnlupsu X ;?d ) - Number
+ 700 4 » | s EREE
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+1000 % > | CodeMumber  odehumber O
Seroch - om oo e

Exaxple Clause Passlve

:
a8 Sl e Unlque
GontontUtordCias Function? oo ion
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Pid Search &% :
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Clear search condition

New Register

Add and Update

Delete [

Figure 1 (Translation Pattern Editor---Japanese Pattern for Compound Word)
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Figure 2 (Translation Pattern Editor--- Rule making for Compound Word)
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Figure 4 (Translation Pattern Editor--- Rule making for Adverb masumasu)
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Figure 5 (Translation Pattern Editor--- Japanese Pattern for Verb fueru)
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Figure 6 (Translation Pattern Editor--- Rule making for Verb fueru)
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Figure 7(Translation Result including IT & TT by Analysis System---IbukiS)

Rule of Translation is designed like this:

Rule Type Class Member
Adv Addition_cw CProposition m_adverb
Noun Base CNoun
Verb Base CProposition
Adj Addition_cw CNoun m_adjectival

Firstly, [ have used our JAW/Editor to make Japanese Pattern for the Adverb masumasu like Figure 3 and to make a rule for it like Figure 4; and then to

make Japanese Pattern and rule for the keyword---verb fueru like Figure 5 & 6, but the translation of this sentence didn’t come out; I have tried to find the

reason, I made the sentence short like this:
ﬁguz TriMices,
kinnen wa masumasu fue teiru.

And the translation of it comes out. From it, I found it is the problem of compound word---koutujiko. So I added a new paftem for the compound word
like Figure1&2, finally I got the translation resuit like Figure 7.
Our experiment is performed on sentences with  at least one Japanese adverb taken from the "1000 example Japanese sentences". It shows the translating
meaning by a human translator. We manually examined whether Chinese adverbs in the translation would be generated correctly using the proposed
method. By comparing with other software, we got the following result:

Result from the selling software:

= S RN e B == A S AR i Tl T FF 50 B B -

2 = R IZTEATIE R X AEE DS, . = FARSE TR EHT . .

3 PRI 2o D 3 DS BUAITIE = < LoZE o P fln BT T R FT HL T -

4 TogE L I X A OOBILOIVE B T w2 g ERLCEE , PO B S5 A5 JY 2R .

5 TSR ST S &ZIIT SE O == T AW ST T v B DF LR . 2R 3EE B A AR XS 430 P A .
Result from our JAW:
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| [BF AR &< B<ERTSHS. <] LSt Tranclete ] |

| |EFABEEH>HHHRE. |
| ‘X'( ZEEIAELE AED, R -l | Start Translate - l I
|  FREE T —F— <IR=>. |
| @totjﬁ,jv&j—( LE> . ».:] |, Start Translate ,i |
| [(sFP_ fta—13Y . : [E<EFSEIIR< ¥ 1> . - I
1@&\ BEEAOFRCHEHE>TVET. “] | Start Translate _I l

| [(BP_teiru—18): : IRIEEIEERIFRIE<E 1 >. |
:] | Start Translate 1 I

| [(SP_teiru—ZZ): : S‘Elﬁgﬁﬁﬁﬂ_‘$<7%ﬁiﬁl>< TEdefaul t>REHO. h T l

Examined Objects

Japanese adverb entries: 86 words

Sentences: 122 sentences

Accuracy rate 92.3%

Adverbs generated in incorrect positions 21.05%
Absolutely incorrect position: 5.53%

Strange position: 15.52%

This experiment confirmed that the proposed word ordering method can handle large amount of adverbs correctly.
Our experiment had the Japanese to Chinese machine translation system JAW/Chinese translate Japanese sentences to test various Chinese adverb

functions. The goal was to confirm that this adverb ordering method could handle various types of Chinese  adverbs.

6. Word Ordering Method for ~ Chinese Adverbs
Adverbs usually have many meanings, especially adverbs  which are used frequently in our daily life. Normally the difference in meaning is indicated by

the position in the sentence. The position of an adverb depends not only on the adverb's meaning but also on the relationship between the adverb and

other sentence elements.

In Chinese, the basic order is :subject + adverb + verb/adjective + (verb complement) + object, here the Adverb is used in front of verbs or adjectives to show
degree, extent, time or negation, etc., e.g. Degree: {R(very), 3F% (very), iR H (extremely),# 4} (extraordinarily), Extent:#f(all),{%{Z(only) Time:Z%£
(already), & £ (ever), IR (just), IE¥E(at the moment), 3 %! (immediately), % & (often) Negation: 7N(not), % (no), 5ll(not) Positive: & 5 (surely), ¥ (sure)
Repetition or continuity: X (again),it (again), (again) Mood: #li(however), {8, % {f(even) In Chinese the adverbs can be used only in front of the verbs or

adjectives while in English they may appear in front of the sentence.

The Chinese adverb ordering is very important in MT. The following are some examples including errors in the use of Chinese adverbs:
EE (often)
Example : Wrong: Uﬁﬁiﬁiﬁﬁ%;yﬁﬁn Right: Uﬁ?}iﬁi’ﬁﬁ%ﬂ??ﬁﬁ
In Chinese,“# % can not occur before the subject. One should put it between the subject”$and the predicate verb“ %",
Example:  Wrong: BL7ERAIE E RS E B E. Right: BR7E B 1% B+ B A& 5 0GE
The verbal predicate is preceded by the prepositional phrase#R ¥ [E [F] % which serves as an adverbial adjunct to introduce the object of the action“i}” . The
usual order in such a sentence is: the prepositional phrase goes directly before the verb with*# % ’coming next.
Example : Wrong: ﬁﬁﬁﬂ K—BriR. Right: ﬁﬁﬂﬂﬁ—ﬁ“ﬂfh
The negative form of “% % "is“ /N % ".The second“#"is to be deleted.

Example:  Wrong: 1ﬂﬁ¥t¥fﬁﬁwb"lo Right: f&?t&?ﬁ%wﬂao
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Y il

&% % "indicates that an action occurs frequently in a certain period. The interjection* T “affirms a change of state. These two words do not match semantically.
“T ”must be deleted.
Example:  Wrong: A 4RUSHE Bl kB IL. Right: % 4RLUS BE R

AL ALL gy
@ H

)

B

and“{8"are in the wrong order. When these words are used together,“t8.” meaning “also” normally goes before” & %5,
So different order can be led to different meaning or even wrong meaning in the machine translation from Japanese to Chinese. In our system we arrange the

adverb according to the following order:

evaluative adv  connective adv  time adv  frequent adv scope adv  negative

adv  cooperative adv degree adv repeated adv descriptive adv

7. Conclusion

A new adverb classification based on adverb grammatical functions, meanings and adverb preferred positions for Chinese adverb generation in machine
translation was proposed. The effectiveness of the Chinese adverb ordering method in Japanese to Chinese machine translation based on the adverb
classification and the priority of the same adverb preferred positions is shown. The priority was decided by examining sentences with adverbs to generate
Chinese adverbs in Japanese to Chinese machine translation. If correct Chinese adverbs are selected after Japarese analysis and Japanese to Chinese transfer,
about 97% of adverbs can be put correct positions in sentences by this adverb ordering method. The proposed method can also be used for adverbial
prepositional phrases. In conclusion, Machine Translation can contain some errors and problems as we have read before, I have to say that in the last years
Computers has improved and in future it will go on finding less problems .We have to say that language is very complex in order to have it translated: for
instance, when you ask a program to translate you the word "manzanilia” it can may be answer you with "little apple” (obviously ,this does not always happens,

it only happens when the translator is not good enough or when it does not have high quality).So, Computers is not able to register a whole language.
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