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Abstract 

In this report we introduce ALT-J/M — 
a prototype Japanese-to-Malay translation 
system. The system is a semantic transfer 
based system that uses the same transla- 
tion engine as ALT-J/E, a Japanese-to- 
English system. 

1    Introduction 

In this report we introduce ALT-J/M — a prototype 
Japanese-to-Malay translation system. 

In Malaysia, there has been a lot of work on Malay- 
English machine translation systems, culminating in 
Zaharin et al.'s (1994) user-driven machine translation 
system SISTEP/JEMAH. This is a fully functional 
translators workbench, with the ability to perform on- 
line dictionary look-up, glossing and automatic trans- 
lation of phrases and clauses. It is, however, only 
available for Malay and English. 

In Japan, there has been much work on Japanese- 
English machine translation, but, none on Japanese- 
Malay so far. At the NTT Communication Science 
laboratories, we have been developing ALT-J/E, the 
Automatic Language Translator — Japanese to En- 
glish since 1987 (Ikehara et al. 1987; Ikehara et al. 
1991). The aim is to produce a high quality machine 
translation system that can be used to facilitate com- 
munication via machine translation. 

We began work on a Japanese-to-Malay system for 
two reasons: (1) Malay is from a different language 
family to both Japanese and English, so it is an in- 
teresting test of our translation engine; (2) There is 
increasing trade between Japan and Malaysia so the 
need for such a system has been increasing. Both 
Malay and Japanese are the official language of over 
100 million speakers (Crystal 1987:287). 

This report is organized as follows. In the next 
section, we describe the ALT-J/M system's archi- 
tecture. We then look at the lexicon, the backbone of 
any MT system, in Section 3. In Section 4 we look at 
some examples of how the system translates. We then 
look at future issues in Section 5. 

2    Architecture 

We use the multi-level translation method in our MT 
system (ALT-J/M), as shown in Figure 1. The in- 
put is separated into tense and modal information (the 
'subjective' part) and the kernel sentence (the 'objec- 
tive' part). The objective part is translated using the 
multi-level transfer method: wide ranging rules, such 
as direct parse tree transfer are applied first, followed 
by idiomatic expressions then patterns from the se- 
mantic valency dictionary, and finally the default gen- 
eral patterns. This allows transfers of varying granu- 
larity. 

The process of translation can be divided into seven 
parts. First, ALT-J/M splits the Japanese text into 
morphemes. Second, it analyses the sentence syn- 
tactically, often giving multiple possible interpreta- 
tions. Next, it rewrites complicated Japanese expres- 
sions into more easily translated ones. Fourth, ALT- 
J/M semantically evaluates the various interpreta- 
tions. Fifth, syntactic and semantic criteria are used 
to select the best interpretation. Sixth, this interpre- 
tation is used as input to generate Malay. Finally, the 
Malay sentence is adjusted to give the correct inflec- 
tional forms. 

Both Japanese and Malay have quite free word or- 
ders, but the default orders are very different. Japan- 
ese sentences are typically SOV, with the subject fol- 
lowed by the object and the verb final, whereas Malay 
is SVO, like English. Within the noun phrase, in 
Japanese, modifiers come before the head noun (like 
in English), whereas in Malay they typically follow the 
head. 

ALT-J/M runs under Unix and is written mainly 
in LISP and C. Currently the translation rate is be- 
tween 5,000 and 10,000 words an hour. As it is still 
an experimental system it has not been optimized for 
speed. 

Our original system ALT-J/E, was not designed 
to quickly ramp-up to new languages like, for example, 
the BOAS system (Nirenberg & Raskin 1998). How- 
ever, we were able to produce a functional Japanese- 
to-Malay prototype in approximately 7 person-months. 
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Figure 1: The Multi-Level Translation Method 

3    Lexicon 

Our dictionaries provide detailed information about 
the meanings and use of words. Most words can ex- 
press several concepts. Which concept a word ex- 
presses in a text is determined by its relationship with 
the other words in the text. For example the noun ho- 
tel is used as a place in I walked straight to the hotel 
and as an organization in The hotel was established 
in 1900. 

Our ontology classifies concepts to use in express- 
ing relationships between words. It represents a kind 
of common knowledge. Relationships between con- 
cepts and words are described in our word semantic 
dictionaries. 

In ALT-J/M, the ontology has several hierarchies 
of concepts: with both is-a relationships and has-a 
relationships. 2,800 attributes (12-level tree struc- 
ture) for common nouns, 200 attributes (9-level tree 
structure) for proper nouns and 108 attributes for 
predicates. 

3.1    Semantic Word Dictionary 
To analyze Japanese sentences a Japanese word se- 
mantic dictionary is provided. The dictionary includes 
100,000 common nouns, 200,000 proper nouns, 70,000 
technical terms and, 30,000 other words: 400,000 words 
in all (Ikehara et al. 1997). 

Figure 2 shows an example of one record of the 
Japanese semantic word dictionary. 

Each record has an index form, pronunciation, a 
canonical   form,   syntactic   information   and  semantic 

attributes. The syntactic information includes the 
part of speech, inflections, detailed parts of speech, 
conjunctive conditions and so on. Each word can have 
up to five common noun attributes and ten proper 
noun attributes. In the case of hoteru "hotel", there 
are two common noun attributes and no proper noun 
attributes. 

To transfer Japanese words to Malay, a Japanese- 
to-Malay transfer word dictionary is provided. A sim- 
plified example of the entry for hana “nose” is given 
in Figure 3. 

Each record of the dictionary has a Japanese index 
form, a sense number, a Malay index form, Malay syn- 
tactic information, Malay semantic information, do- 
main information and so on. Malay syntactic infor- 
mation includes the part of speech, whether a posses- 
sive pronoun is required, and so on. This dictionary 
is also used when the system generates Malay sen- 
tences. In addition, the dictionary may have informa- 
tion on selectional restrictions to help choose the cor- 
rect translation. For example, hana “nose” is trans- 
lated as hidung by default, but if it is an elephant's 
nose then it will be translated as belalai. 

Our prototype dictionary is still small at present 
with only about 20,000 Malay entries. However, if a 
Malay translation cannot be found, we use the transla- 
tion from our English dictionaries. This is better than 
Japanese, for two reasons: (1) there are many English 
loan words in Malay where the English is similar to 
or the same as the Malay e.g. hotel “hotel”; (2) most 
Malay speakers understand more English than they 
understand Japanese. Our Japanese-English dictio- 
nary contains some 400,000 words. 
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Figure 3: Japanese-Malay Lexical Entry 

The Malay dictionary is used for the generation 
of Malay sentences. Each record includes the index 
form, its part of speech, inflections, and derivational 
forms. For example, Malay verbs are listed with their 
stem as index, and the me- form as an inflection: e.g. 
ambil “take” ⇒ megambil. 

3.2    Semantic Structure Dictionary 
The basic structure of a sentence comes from the rela- 
tionship between the main verb and nouns. A struc- 
ture transfer dictionary is provided for producing basic 
sentence structures. 

We have only 100 or so Malay verbs in our proto- 
type structure dictionary at the moment. As for the 
word dictionary, if a Malay word cannot be found, we 
use English. ALT-J/E provides 10,000 patterns for 
the common structure transfer dictionary and 5,000 
patterns for the idiomatic structure transfer dictio- 
nary. In the common structure transfer dictionary, 
there is an average of 2.3 patterns for each verb. 

Figure 4 shows an example of the common struc- 
ture transfer dictionary.   Each predicate has one or 
more case-slots associated with it. Each case-slot has 
information such as grammatical function, case-marker, 
case-role,   semantic   restraints   on   the  filler  and  default 

order (we don't show all of the features in the exam- 
ples). We will explain the use of semantic restraints 
on the filler in lexical selection in the next section. 

4    Translation Examples 

In this section we give examples of the automatic dis- 
ambiguation of verbs and nouns. Examples are shown 
with the Japanese input sentence (in Japanese script) 
the pronunciation and a gloss, followed by the sys- 
tem's Malay translation and a gloss, then finally an 
English translation. 

4.1     Correct translation of verbs 
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Figure 4: Part of the common structure transfer dictionary for toru "take" 

'I got permission to take a vacation and my wife 
reserved a hotel.' 

The verb toru “take” is used three times in the 
Japanese sentence. In each case it is translated dif- 
ferently depending on what is taken. ALT-J/M has 
many different patterns it can use to translate toru. 
The three that appear in the example use semantic 
categories to choose the translation as follows: “take 
permission or agreement ...” ⇒ dapat “get”; “take 
hotel or room or vehicle ...” ⇒ tempah “reserve”; 
the default translation is simply ambil “take”. 

Note that tsuma “wife” is translated as isteri saya 
“my wife”, in the same way as it must be translated as 
my wife in English. In Malay, things that are closely 
related to people, such as parts of the body and rel- 
atives, are normally modified by possessive pronouns. 
This is not the case in Japanese, where the listener is 
expected to deduce these relationships from the con- 
text. The default assumption, which ALT-J/M uses, 
is that the subject of the sentence is the antecedent of 
the possessive pronoun (Bond et al. 1995). 

4.2    Correct translation of nouns 

 
In Japanese hana “nose” is used for both elephants 

and pigs, however in Malay it is better to use be- 
lalai “trunk” for an elephant's trunk. ALT-J/M's 
Japanese-to-Malay transfer dictionary specifies that 
elephant's nose should be translated as belalai “trunk”. 

This sentence also shows how ALT-J/M is able to 
generate   appropriate   Malay   sentence   structures,   even 

when they are different from the Japanese. Japan- 
ese allows the 'double subject' construction, when the 
first subject possesses the second, literally translated 
as As for elephants, noses are long (Oku 1996). In 
Malay, the possessed entity follows the verb, but must 
be marked with a possessive pronoun. In this case 
the third person possessive pronoun dia joins onto the 
proceeding noun as the suffix -nya. 

5 Discussion and Conclusion 

Our prototype Japanese-to-Malay system shows that 
the framework we developed for Japanese-to-English 
machine translation can be applied to other target lan- 
guages. Adding a new language for generation was 
relatively simple because of our well developed ontol- 
ogy. The word selection rules are all lexically based, 
so the bulk of the work was in producing the lexicon. 
      The  implementation  of  our  prototype  took  less than 
6 months (7 person-months).   Some changes had to 
be made in the generation system. The rules used to 
generate English articles (a/the) had to be suppressed 
and we had to make some changes in the default word 
ordering, in particular in making the noun modifiers 
follow the noun.   These changes were easy to imple- 
ment in our flexible generation framework based on 
semantic data structures. 

Although Malay does not distinguish between sin- 
gular and plural, the processing originally developed 
to generate them in English (Bond & Ogura 1998) was 
used to generate possessive pronouns, as we showed in 
our examples. We are planning to introduce a rule to 
reduplicate the head of noun phrases with generic ref- 
erence: budak “child” ⇒ budak-budak  “children”. 

Malay, like Japanese, has a rich pronoun system, 
with different pronouns used for social superiors or in- 
feriors. Unlike Japanese, it also distinguishes between 
inclusive and exclusive first person plural pronouns: 
kita “we (including you)” and kami “we (excluding 
you)”. We need to build a representation for these 
uses. 

Our next challenge is to increase the size of the lex- 
icons, and test the system with more constructions, 
such  as  imperative,  interrogative  and  so  forth.   We 
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have been using the Malay-English machine readable 
lexicon developed by CICC (1994) as a reference. We 
are currently working on Unking the Malay entries 
to our Japanese lexicon using the English words as 
clues. This is similar to the approach of Lafourcade 
(1997) who combined French and Malaysian via En- 
glish. We would like to increase our lexicon to several 
tens of thousands of words, so it can be a useful re- 
source not just for machine translation but for humans 
or multi-lingual information retrieval (e.g. Hayashi 
et al.'s (1997) TITAN). In fact, most of the J/E proper 
noun entries are for Japanese place and person names, 
and can be used as they are, so we already have over 
150,000 entries in our J/M lexicon! 

Finally, our Japanese-to-English machine transla- 
tion system and the Japanese-to-Malay system are 
separate programs at the moment. We intend to in- 
tegrate the two systems into a single Japanese-to-X 
multi-lingual machine translation system which can 
translate Japanese to English, Malay, Chinese and so 
on. 
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