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The Summit in Singapore : Thoughts and Memories

Prof. Eduard Hovy (President, AMTA)
USC Information Sciences Institute, USA

The Seventh MT Summit was interesting for many reasons and a lot of fun besides.
And where better to hold a Summit than Singapore? A historical crossroads,
Singapore seems to function equally well in English, Mandarin Chinese, Malay, and
Tamil ; I remember seeing signs in four or five scripts at almost every street corner.
For me, being in Singapore was a new and exciting experience——learning about its
history, people, and economic status, and about the way many people (taxi drivers,

. airport staff) were proud of their country’s economic success but resentful, a little,

about the strict governmental control over all aspects of life and their personal lack of
wealth. Especially the contrasts interested me : after spending a long time in a most
modern, state of the art, expensive CD store, I enjoyed a full restaurant dinner for
under US$2.

All this formed a backdrop to the conference, which was very well organized and
contained lots of interesting material.

The Kent Ridge Digital Lab is a perfect site for a conference of this kind. The
auditorium, finished literally two days before the conference, could not have been
newer. It was fun sitting inside the sound operator’s booth and controlling the video
cameras to spy on the audience, seeing who had fallen asleep. The never-ending
cookies, pastries, and fish dishes during breaks were a delight. Locating the exhibitor
booths in the passage between the entrance and the auditorium was an excellent idea.

The technical program had something for everyone. Prof. Tanaka, President of the
IAMT, described next steps for MT development. Martin Kay’s invited talk on certain
parsing techniques was, like all his talks, informative and clear even to non-
specialists without being condescending. A panel of Government funders from the US,
the European Commission, Japan, and China provided interesting perspectives on the
priorities of the largest users of MT, namely governments. A final panel on MT for the
next century featured lively interactions about the power of new automated
techniques to create (low—quality, but still) MT systems rapidly. An extended series of
poster sessions in the same room as the refreshments made browsing and chatting
easy. An invited talk by Jo Lernout, partner in the firm that has been buying up so
many small MT companies, gave him a chance to outline the vision that has made L&
H a common name in MT in only two years. And it was nice to see Dr. Muriel
Vasconcellos honored as the second recipient of the IAMT Distinguished Service
Award.



Here are some facts I learned :

— China had 4 million people connected to the internet in 1999. The number has been
doubling every year for the past 5 years.

— The CKY algorithm of 1960 can be seen as the first algorithm developed for
Computational Linguistics per se.

— MITTI in Japan spent US$500 million in the 1980’s on Computational Linguistics R&
D.

— China currently has about 40 Computational Linguistics research projects, funded
at approx 20 million yuan RMB.

- By some estimates, there will be 1 billion people connected to the internet in 5
years ; per day, 53,000 new users and 300,000 new web pages are coming online.

But finally, like all good things, the Summit came to an end. I enjoyed a banquet that
featured an impromptu unicycle riding demonstration and the chance to catch up with
colleagues and friends from all over the world. I left feeling that I had seen a new part
of the world and gained an updated perspective on where MT is now and where it is

going....

...little knowing that in Taiwan, where I headed next, a major earthquake was about
to strike. But that is another story.




~ MT Summit VIl Report (3)

Impressions of the Seventh MT Summit

Viggo Hansen (Secretary, EAMT)
Managing Director
Hofman-Bang & Boutard, Lehmann & Ree A/S

It was with rather great expectations I went to Singapore to participate in the 7 th MT
—Summit.

Singapore is in many aspects a very unique city. Many cultures, many languages ? and
many nice and friendly people. My previous visit to Singapore was back in 1983. What
impressed me then, is still impressing. A clean city, a dynamic city with enormous
trading opportunities whatever you are trading commercially or just want to make a
good buy for yourself.

So, it was indeed a good choice to select Singapore as host city for the 7th MT-
Summit.

The Summit itself was very well organized. The programme was well balanced
covering topics addressing as well the users as the developers and the researchers.
Add to it that the venue was the very new Kent Ridge Digital Lab’s, so new that you
could still smell the painting, with all the facilities one can wish of a conference center,
and that the organizing committee demonstrated a very professional leadership.

The social programme was enjoyable and gave us many possibilities to make new
friends and renew old friendships — and not to forget — to taste and enjoy the famous
Chinese kitchen.

I arrived with great expectations and left with the satisfying feeling that all my
expectations was more than met. Thank you, Professor Tanaka and thank you to the
whole staff of the organizing committee for a very successful MT-Summit. We are
looking forward to welcome you all in Spain in 2001 for the 8 th MT-Summit.
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Reflections after MT Summit VII

Carl Kay (AAMT Member)
Business Consultant

The Asian MT Summit VII '99 in Singapore provided a most welcome intensive
immersion in the subject and a chance to interact with the friendly community of
people in the field. The conference confirmed my sense that the quest for MT of Asian
languages remains powerfully compelling, and that a growing number of dedicated
people are hard at work advancing the art.

My own perspective is that of twenty years in the Japanese translation field, including
the last two years in the upper management of a global localization firm (I recently left
the company to become an independent consultant).Over the years my Japanese
translator colleagues and I have been skeptical of the possibility of using computers
alone to create accurate and reader—friendly translated prose in all but the most
controlled situations. The exhibits I saw in Singapore did not fundamentally alter that
view, though in my random browsing I found that the range of sentences that emerge
in reasonably good shape when translated by commercial J-E systems has
dramatically increased over the last five years.

In my years as a localization business manager trying to deliver maximum value to
demanding global clients, the tradeoffs of introducing MT into Asian translation and
localization never seemed to balance out in favor of implementation. Could a scalable,
cost—effective pre-and post-editing process overcome the quality challenges? Could
the subject domain and original writing parameters be controlled enough to get the
leverage needed to justify the investment of effort and money? With the IT industry’s
rapid change of products, technology, people and even companies, it always seemed
that by the time the MT system was tuned, the terminology would already be obsolete
and the client-side sponsors all at new start—ups in another city. My hesitation to
apply MT in commercial projects certainly seemed justified by what I saw around me :
a telecom company abandoning a very large-scale MT effort, an MT developer with
declining sales, being peddled by investment bankers. No obvious commercial
successes, just challenging struggles and some failures.

Leong Mun Kew’s presentation was the highlight of the conference for me. The
Internet clearly offers or even forces new models for imagining the MT "business”.
Leong suggested that the dynamics of the tradeoff of accuracy vs. satisfaction will be
altered in Internet—-based MT. I fully agree. It is clear that the Internet creates a
volume of information previously inconceivable, and that some of the information
exchanges over the Internet will be meaningfully enhanced by machine translation
even at currently possible quality levels. Also the MT art will continue to advance,



perhaps aided in part by the Internet itself, which Leong suggested is a huge data
source for MT development and a medium for global collaboration on MT projects.
Entirely new Internet-based MT business models are already being created : at the
conference I learned of a planned free e-mail translation service that will be
supported by advertising.

Still, I worry about the other side of the new Internet MT tradeoff paradigm : the
Internet would seem to encourage even greater diversity of content and even less
control of source input than before, which will strain further the MT quality and
investment leverage equations. MT "end-users” in controlled corporate environments
have become used to and even sophisticated about the kinds of errors or peculiarities
their MT system is likely to produce. How will such management of expectations be
handled in an entirely open, random Internet environment? Users of free MT for their
e-mail might not demand their money back, but will they get the satisfaction they
seek, and will they keep using the service and thus deliver the provider the eyeballs
needed to sell advertising profitably? Just being able to think about such questions
made the Summit a rewarding experience and suggest that the Asian MT community
has an exciting decade ahead of it.

Carl Kay
Osaka, Japan
carl-jls@mail.magical.egg.or.jp

Bio: Founder and former CEO, Japanese Language Services, Inc.; Former Vice
President of Asia for Lionbridge Technologies, Inc.; Co-founder of American
Translators Association Japanese Language Division ; Currently a Director of Japan
Translation Federation (Tokyo).
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Abstract

This paper describes the design of a Japanese to Thai
Machine Translation System. Using the characteristics
of the surface structure of Japanese and Thai
languages, the proposal is to use the transferring
patterns in the transfer process. The light weight
Machine Translation System is constructed and
performs the experiment. The basic transferring
patterns and the extended transferring patterns being
proposed are proven to cover the translation of basic
and some complex sentences in a Thai language
textbook for the Japanese people.

1. Introduction

The first project on development of Machine
Translation system (MT) for English-Thai translation
was started in 1981 by a group of Thai researchers
with the technological support from Grenoble
University in France. However, the peculiarity of the
Thai language bottlenecked the progress of the project
and left many language specific problems to be coped
with[6]. Up until now, the researches on modemn
languages among linguists have partially proposed
only a few systematic models of the Thai language,
and most researches on Thai language are still using
the language models based on English.

Although, there is no Japanese-Thai machine
translation system existing at present, the only one

project concerning Japanese and Thai language
translation is the CICC project which is to develop an
interlingual-based machine translation system for
Japanese and its neighboring languages; Chinese,
Malay, Indonesian and Thai[9]. The Thai generation
system in the CICC project generates Thai syntactic
structures from the interlingual representation which
contains necessary information of the meaning. The
mapping from the interlingual representation is simply
determined by the information, which is loaded from a
dictionary, concerning the main verb in the sentence.
However, the method in expressing the semantic
representation is different among languages in the
project[15]. In translating the Japanese sentences to
Thai sentences, the information can be lost in the
process of analyzing the Japanese sentences to the
interiingual representation and also in the process of
generating the Thai sentences from the interlingual
representation.

In this paper, we aim to construct a light weight
Japanese-Thai MT system for which only the shallow
level of analysis is required. Without the interlingual
representation, the system generates the Thai syntactic
structure directly from the Japanese surface structure.
We define the transferring patterns used in the transfer
process by determining the relationships between
basic Japanese and Thai sentences in a Thal
textbook[12]. Because of its small size, the system is
supposed to be used, by the Thai people, for the
information scanning of the Japanese homepage on
the internet.



2. Language model for Japanese to Thai
Translation

The Thai language is said to be an isolative language
having neither a lexical inflection due to word
agreement and tense (as in English) nor an obvious
syntactic case marker (as in Japanese). Having no
syntactic case marker, the position of words in a
sentence is very important for recognizing the
meaning and the syntactic role[14]. Although the
Japanese and the Thai languages are said to be very
different on the surface, the example in Figure 1
shows that both Japanese and Thai use the same
structural order to express the topic and predicate
relationship. In contrast, the direct translation to
English is not common because of differences in
sentence structure.

<topic> <predicate>
[elephant] []  [nose] [] [long]
zou ha  hanaga nagai
JP1: 2 = A EW
THI: M9 Nl 817
[elephant] [nose] [long]
EN1: To talk about an elephant, the nose is long.

Figure 1: An elephant has long nose

Thai language is also said to be a paragraph-efficient
language[10]. Unlike the clause-efficient languages
such as European languages, a sentence of Thai
language appears very inefficient, giving insufficient
information for constructing the action being
communicated. On the other hand, at the paragraph
rank, Thai language is more efficient, with little
repetitions of the subject, object, definiteness, tense,
etc., which the hearer already knows or can easily
guess. By this concept, The Thai and Japanese
languages are similar in which they also tend to omit
the redundant components and information in the
sentences. Although not all informative omission of
both languages are agreed, we attempt to set the
agreement in some level for constructing a language
model for our machine translation system,

Supporting our aim to construct the light weight
system, we attempt to define the transferring patterns

to be used in the machine translation system. The
transferring patterns which are the relationships
between Japanese and Thai sentences are defined
based on Thai fundamental sentence structures used in
Thai language learning textbook for the Japanese
people[12]. The system using these patterns is
expected to be able to generate these Thai basic
sentences from the Japanese sentences.

The outline of our system is described in section 3.
The examples of basic patterns and the extended
semantic patterns we have categorized are described
in section 4 and section 5, respectively. In section 6
the algorithm of the system is explained. The
evaluation of the experimental translation results are
shown in section 7.

3. Machine Translation System

The translation system presented here is a model
system which is implemented for investigating the
techniques proposed. The structure of our Machine
Translation system can be broken down into 4 phases,
as shown in figure 2, and each phase is explained
briefly below:

Japanese Input Sentence

!

Morphological Analysis <

'

Sentence Type Recognition

'

Structural Transferring

I

Morphological Generatian‘_‘[ Jagia;t_ase-'['hai ]
ionary

Thai Output Sentence

Japanese
Dictionary

Transferring

Patterns

Figure 2 : Outline of the MT system




Morphological Analysis:

A Japanese input sentence is morphologically
analyzed in this phase. We use the existing Japanese
morphological analysis system[7] to segment the
Japanese sentence into the Japanese words list. The
part of speech, and in some cases lexical meaning, of
each word is determined here by referring to the
Japanese dictionary. The morphological analysis
system may produces the ambiguous outputs, but this
is not our present concern.

Sentence Type Recognition:

By determining the lexical information, semantic
information, word order, and the surface expression,
the Japanese sentence is then recognized to be a
sentence type. Ambiguities occurring in the
recognition process can be eliminated by the
constraints defined in the transferring patterns. Further
discussion of the constraints will be presented later in
section 6. In this way, the specific groups of the
sentence patterns can be applied in the next phase.

Structural Transferring:

This phase generates a Thai sentence from the
Japanese sentence by using the mapping in the
transferring patterns according to its sentence type.
These patterns will be explained in the next section.
The sentence generated in this phase is the list of
Japanese words in Thai word order with some Thai
words and expressions generated directly from the
patterns,

Morphological Generation:

The Japanese words left in the sentence are then
replaced in this phase using the Japanese-Thai
dictionary. The question of Thai word selection which
has been discussed in our previous work[3] is not
repeated in this paper.

4, Transferring Patterns

The transferring patterns defined in this paper are the
pairs of Japanese and Thai patterns. The patterns are
categorized into various types. Each type contains a

number of patterns which have similar forms. The
simple forms of the basic sentence and phrase patterns
are shown in this section below. The simple forms of
the extended semantic sentence and phrase patterns
are explained in the next section.

Notation:

We use the following notations in writing the simple
form of the Japanese patterns.
Eiesd word or expression:
Ex. [negation] = word or expression which
shows the negative information.

> phrase:
Ex. <> = any phrases
(n:...) reference part:

Ex. (2:<NP>) = this NP is marked as the
second reference, which will be referred
from the Thai pattern.

We simply use the angle brackets, <>, to present the
corresponding parts in the TSP patterns and in the
example sentences.

4.1 Basic Sentence Patterns

The basic sentence patterns are categorized by the
syntactic structures into 3 types. A sentence pattern
consists of Japanese Sentence Pattern (JSP) and Thai
Sentence Pattern (TSP). In some types, transferring
patterns may consist of the exception patterns, such as
Negation patterns (JSP-NEG 1.1, TSP-NEG L.1) in
Type 1 below:

Type 1 : Nominal Predicate Sentence

The nominal predicate sentences are the most
fundamental forms of both languages. This type of
Thai sentences have the specific form of negation.

JSP 1.1 : (1:[demonstrative])id (2:<NP>)72
TSP 1.1: <I>fa<2>
Ex:<Zh>3<A>T1, 2

<ii:this>f 0:be<niiod 8:book>
(This is a book.)



JSP 1.2 : (1:<NP>)iZ(2:<NP>)7Z
TSP 1.2 : <I>1{lu<2>
Ex : <B>iI<HEA>TT, >
s J !
<au:l>tﬂu:be<ﬂu:peopletu1]14.:Japan>
(I am Japanese.)

JSP-NEG 1.1 : (1:<>)I&(2:<NP>) % [negation]
TSP-NEG 1.1 : <1>1allg<2>
Ex: <@>i3<ZE>TiERN, 2
<nn;he:-1.u' :not1'ﬁtcorrecicﬁ'n \Ieustudent>
(He is not a student.)

Type 2 : Adjectival Predicate Sentence

Although the adjectival predicate sentence takes the
same form with the nominal predicate sentence in
Japanese, they are different in Thai language.

JSP 2.1 : (1:<NP>)id (2:[Adj]) 7%
TSP 2.1 : <1><2>uz
Ex: <®RI>E<Eh>TTh. 2
<flth:you><ag:beautiful>uz:so!

(You are so beautiful.)

ISP 2.2 : (1:<NP>)i(2:<)(3:[Adi])
TSP 2.2: <1><3><2>
Ex: <# A4>F<tTH>=<\Bl >0 >
<ifipa:countrylng:Thai><3aushot-<a3nn:very>
(Thailand is so hot.)

JSP-NEG2.1: (1:<NP>)iZ(2:<>)(3:[Adj]) 7 [negation)
TSP-NEG 2.1 : <1>lu<3><2>
Ex: <BRIH>E<HE h><BULL >R, >
<¥1ricenanyiuday>1u:not<a To:delicious>
<n:n1ﬂ*}:sol>

(The lunch is not so delicious.)

Type 3 : Verbal Predicate Sentence

The verb pattern describes the syntactic pattern of a
verb. It shows the obligatory cases that a verb should

take. We assign the Verbal Predicate Sentence patterns
by the Thai verb patterns as follow.

Type 3.1 : SUB+V
JSP3.1.1: (1:<NP>)(2:<V>)
TSP3.1.1:<I><2>
Ex : <#>lZ<k %>,

(He come.)

=2 <1¥1:he><u1:come>

Type 3.2 : V+DOB
JSP3.2.1: (1:<NP>)%% %
TSP3.2.1: 8 <I>
Ex : <&>H<dH B>,

(There is a book.)

- #i:exist<n1i9d o:book>

Type 3.3 : SUB+V+ADV
JSP3.3.1: (L<NP>)XQ2:[VDED
TSP 3.3.1: <1><2> fiu
Ex: <@ 56>3<@h>E5, >
m’:n:groupnn:he/she><u1]\1:compete>
fik:each other
(They are competing against each other.)

Type 3.4 : SUB+V+PP
JSP 3.4.1 : (1:<NP>)i&(2:<PP>)(3:[V])
TSP3.4.1: <1><3><2>
Ex : <@>l3 <z L><fEif 3 %>, >
cnn:hexuﬁwm:marwﬁu:with 158:she>
(He married her.)

Type 3.5 : SUB+V+DOB+PP
JSP 3.5.1 : (L:<NP>)id (2:<PP>)(3:<NP>) % (4:[V])
TSP 3.5.1: <I><4><3><2>
Ex: <B><FHII><B I b o>E<E 5>, O
<|.1n:he><-ii¥ 8:buy><189 :thingts;u:piap
Ingive qn:child>
(He bought a toy for his son.)

Type 3.6 : SUB+V+DOB
JSP 3.6.1 : (1:<NP>)i&(2: <NP>)% (3:[V])




TSP 3.6.1 : <1><3><2>
Ex : <i>id<For<B{>. >
<111:he><i1T suwrite><annug:letter>

(He wrote a letter.)

Type 3.7 : SUB+V+DOB+IOB

ISP 3.7.1 ; (1:<NP>)id (2:<NP>)IZ (3:<NP>) % £ %
TSP3.7.1 : <1>ln<3><2>
Ex: <@>I<@iIt<B %5202, 2
<\rn:heslngive<i3u:money><isa:she>

(He gave her some money)

Type 3.8 : SUB+V+COMP
JSP3.8.1 : (1:<NP>)I(2:<Clause>)Z & # 41 %
TSP38.1:<1>] 11 <2>
Ex : <@ I<®WEHKZ>Z L A S, >
ctm:he>§:know ‘51:thatcusa:she H1.come>
(He knows that she came.)

Type 3.9 : SUB+V+DOB+COMP
JSP3.9.1: (1:<NP>)Z(2:<NP>)IZ
(3:<Clause>)Z L 2 HZ %
TSP3.9.1 : <I>Uan<2>N<3>
Ex : <BASE <> IC<@ LD EE>T L #H I %,
> <fu>uan:told<iy:he>n:that
<ipd:she H1.come>
(I told him that she came.)

4.2 Basic Phrase Patterns

Like the basic sentence patterns, the basic phrase
patterns are defined from their syntactic structures.
The patterns consist of the Japanese Phrase Patterns
(JPP) and the Thai Phrase Patterns (TPP). Some

examples of the basic phrase patterns are shown as
follow:

Type 101 : Noun Phrase
JPP 101.4 : (1:<Clause>)(2:<N>)
TPP 101.4 : <2> 11 <I>
Ex : <R H o fe><F>, >

— 23_

<y¥iod 0:book> that<dis:| Fo:buy>
(The book that I bought.)

Type 102 : Adjective Phrase
JPP 102.2 : (1:[Adj]) T (2:[Ad)])
TPP 102.2 : <1> uaaf <2> g
Ex:<BUL L {>T<RV>, >
<§1'€!U:delicious>u5'lﬁ:then<gm:cheap>
@8also
(Both delicious and cheap.)

Type 103 : Verb Phrase

JPP 103.3 : (L:[V]) IZ (2:[V])
TPP 103.3 : <2> <1>

Ex:<BEUW\>Z<fT{> = 4“11J:go><'fa:buy>
(Go to buy.)

Type 104 : Preposition Phrase
JPP 104.2 : <NP> T
TPP1042: 7 <I>
Ex:<%>T, = fi:at <u1w:home>
(At home.)

5. Extended Semantic Patterns

Having no inflection, the use of modals, auxiliary
verbs and adverbs plays an important role in Thai
sentence generating. For this reason, the important
strategy in our transferring patterns is to create nodes
in the syntactic structure. We then put the order of
those nodes into a linear surface form according to
their syntactic roles in the Japanese source sentence.

However, some inflection information found in
Japanese sentences may have different forms in Thai
sentences depending on the usage of Thai modals and
expressions. We define the extended pattern types to
cope with this problem by determining the meaning of
the Japanese and Thai sentences and phrases. Each
pattern type has its own constraints to form the Thai
structure. We call these patterns the Semantic Patterns
which are explained below.



5.1 Semantic Sentence Patterns

Like the basic sentence Patterns, the semantic
sentence patterns also consist of the JSP and TSP as
follow:

Type 11 : The sentence which shows ‘Ability’
JSP 111 ; (1:<NP>)IZ(2:<NP>)NTE 3
TSP 111 : <I>@1 70 UAU<2>
Ex: <f>E<T=A>HTE D, >
<d¥u:>aun30:abilityluam:about
<inuiid:tennis>
(I can play tennis.)

JSP 11.3 : (1:<NP>)iZ(2:<NP>)%(3:[V])
ZEDNTED
TSP 113 : <I>813130<3><2> 1a
Ex: <Mhd<r—F>R<(f2>T LW TES, 2
<@u:>au1n:ability<vin:make>
<ifin:cake>1a:ability

(I can cook a cake.)

JSP-NEG 11.3 : 2:<NP>)Z(3:[V])Z & TE R
TSP 11.3 : <3><2> lule
Ex: < —F>BAED>T EMTER N 2
<:make><ifin:cake> la:notlf:ability

(I can not cook a cake.)

Type 12 : The sentence which shows ‘Desire’
JSP 12.3 : (1:<NP>)I&(2:<NP>) % (3:[V]) 7=\
TSP 123 : <1> asnn <3><2>
Ex: <#>ld<Zh>Z<BlLv><zl>, 2
<au:l>0 mn:disire<'fa:buy><ff:this>
(I want to buy this.)

Type 13 : The sentence which shows ‘Request’
JSP13.1: (L:i<NP>)Z F &\,

TSP 13.1 "ua<1>w'.aﬂ

Ex: <7K>E‘Fém

! request<m water>wuagittle

(Please give me some water.)

ISP 13.4: (1:[AdVDQ:IVDEL &S
TSP 13.4 : <2><I>0as
Ex: <—ﬁk.><ﬁ h>F L&D
<nui: dance:—-:mﬂnu logethepmil" (let us)!
(Please dance with me)

Type 14 : The sentence which shows ‘Command’
JSP14.2 : (1:[Adv])) L& & W
TSP 14.2 : yhln<l>us
Ex:<EFhWI>LREW, 2
¥h:doln ‘give<azana:clean>us:!
(Make it clean.)

JSP 143 : (LI<NP>)iZPHRIT W
TSP 143 : \@n<1>42h
Ex : <JIA>IEPHRI L, >
Lﬁn:quitfsto;xqﬂ :speakgatéu:jokew:ﬁzi
(Stop kidding.)

Type 15 : The sentence which shows ‘Causative’
JSP 15.1 ; (1:<NP>)IiZ(2:<NPHIZ3:[V)E ¥ 2
TSP 15.1: ¢1>11:<2><3>
Ex: <B>i3<@>ic<f7{>& ¥ 3%, >
<ﬁ'u:l>11;:give«nn:he><1ﬂ ‘go>
(1 let him go.)

Type 16 : The sentence which shows ‘Estimation’
ISP 16.1 : (1:<NP>)IZ %4 (2:[V])
TSP 16.1 : <I>01338<3>
Ex: <% 0<17{> =2
<du:l>p1aazestimate<ly) ‘go>
(I may go.)

5.2 Semantic Phrase Patterns

The semantic phrase patterns use various types of
information, lexical meaning, keywords and syntax
from the surface of the Japanese sentences. The
examples in Type 111 show the usage of lexical
meaning and expressions, and the example in Type
112 shows the usage of syntax.




Type 111 : Location Phrase
Lexical meaning :
o
ZZ 2 YU (Here)
¥ 4@ > fiaslng (Thailand.)
Keywords :
<F—7N>0 L > uwon<lazitable>
(On the table)

Type 112 : Duration Phrase
Syntax :
<HEH>»5<EBH>%T >
’-nn:from-:"fu’-'fun‘:':Mondap
v :toﬁuqn;:Fridap
(From Monday to Friday)

We also define other types of semantic phrase patterns
which are shown in the following list.

Type 113 : Topic Phrase
4 ] )
<H>0DZ kiE - 70v:subject<in:car>yuu:that!
(According to the car)

Type 114 : Time Phrase
<@>H5 >  fsuafrom<ia:morning>
(From the morning)

Type 115 : Direction Phrase
<Jt>ic@m»->T 2
¥uiturnly:gome:way<inile:North>
(Face to the North)

Type 116 : Purpose Phrase
&
<HRI>DHIT > wWafor<gmiyou>
(For you)

Type 117 : Reason Phrase
<HEE>ZED»S5 >
iWTIE77:because 1u:be<anssu:bicycle>
(Because it’s a bicycle)

Type 118 : Exception Phrase

<HEH>%2RW\WT>
uan:outan:from<iuovag:Sunday>

(Except on Sunday)
6. Transferring Algorithm
The Figure 3 below shows the algorithm for the

structural  transformation  process using the
transferring patterns proposed.

/ Japanese Word list /

Transfer
According
to Type

Phrase &
Embedded
Sentence
Transfer

Phrase
Processed
?

to Type

Transfer
According
to Type

. !

I Default Structural Transfer ]

/ Japanese Word list in Thai Word order /

Figure 3: The flow of the Structural Transferring



The list of Japanese words, which is the output from Notation:

the morphological analysis process, is recognized to {a, b} The selection of ‘a’ or ‘b’.
be some sentence types by matching this to the
Japanese sentence patterns of the transferring patterns.
The Japanese word list is then structurally transferred
to Thai word order using the transferring patterns and JSP 999:

(aaa) The ‘aaa’ can be omitted.

exception rules defined for each type of patterns. The (1: < [text={iX,®};pos=BIBIE ] )
order of the patterns which is used in the matching ( 2:<) [text=% . pos=BIBNE | )?

process is defined according to the patterns’
specifications and complications. From the flow in @: [ ipos=WE ] )

Figure 3, the system tries to match the Japanese word [text=C & ;][text=D) ;][text=TC & 3 ;]
list with the semantic sentence patterns first. Then the (4: <)

basic sentence patterns are investigated. The
ambiguity resolution is applied by using the

constraints defined in the Thai sentence patterns as TSP999: ‘

shown in the example below. For the last step, the [ <1>; NP + Particle ; SUB ]
incomplete, and also the mismatched sentences, are [ <@3130> ; Key Word ; Ability ]
checked and transferred using the basic transferring [<3>: VP ; Main Verb ]

patterns in the default structural transfer process.
[<2>:NP;OBJ]

Recognition Patterns: [ <lp> ; Key Word ; Ability ]
The example of the complete form of the Patterns is [ <4> ; Verb Inflection ; INFO ]
shown with the additional notation below:

Japanese to Thai MT Demo System

Exit | Load | Save I Thai-key | Wrap IFllme:hest
BEIE TR EEBZEHERETH, j
LD L HERET, | )

-l |-
Save | Thai-key | Hrep |Filenane: | Trans |

1<[B R 1:][F]>2<[@u1T10]>3<[{F B ]>4<[ ¥ ] [ﬁfi]>5<[1§]>6<[ 90> _l
1<[FAl[ B ]>2<[munT0]>3<[{F B]>4<[1]>5<[£ F]> "

N =
Save | Thai-key | Hrap |Filename: | — Trans » |

1<[B 1] [(F]>2<[@N170]>3<([1F B ] >4<[K1E]( 5‘4]>5<[1€*']>3<[7J‘][i > ﬁ
/

1<[BL)[t]>2<[amn30]>3<[1F B ]>a<(la]>5<[ £ F]>

KT B2
Save | Thai-key | Hrep |Filename: | Trans > |

1<[qru][]>2<[mmm]>3<[vh]>4<[m-vn1][1110]>5<[151>6<[1m][ﬁi’u]> ﬁ
/

1<[usd][A]>2<[a 181 70]>3<([v]>4<[ 18] >5<[AT0]>

N |~

Figure 4 : The demonstration system



The demonstration system in Figure 4 shows the use
of JSP 999 and TSP 999 in the Translation of two
Japanese sentences to Thai sentences.

We recognize the Japanese tagged sentences by
matching them to the JSP patterns. If multiple of the
JSP patterns are matched, the constraints defined in
attributes of each TSP pattern are applied to find the
correct one. At present, for the Japanese input
sentences with the forbidden of particle omission, the
ambiguities can be solved correctly. We also propose
to calculate the matching score from percentage of the
number of constraints satisfied.

Sentence Type Overwriting Rules :

After matching with the recognition patterns the
sentence is categorized into the appropriate type, and
reordered to Thai order in phrase level as shown in
TSP 999 for example. The basic rules, defined in basic
transferring patterns, are then applied to the sentence
if the same rules are not defined for that sentence type.
Thus we can overwrite the basic rules by defining the
appropriate rules in each sentence type. We also
subcategorize the sentence types when it is needed. In
this way, we can manage the extension of the patterns
properly by taking care of their inheritance and
overwriting rules.

7. Experiment

We implemented our system on the Intel personal
computer with Linux operating system as shown in
figure 4 above. The prototype program is written by
using Perl5 Object-Oriented Programming. With less
than 40 transferring patterns and 420 items in
Dictionary, the system performs the translation of 194
sentences from Japanese to Thai. The source being a
bilingual Thai/Japanese Textbook for Japanese people.
The textbook contains 200 examples of basic Thai
sentences with Japanese equivalent sentences. We
evaluate the resulting sentences by determining the
grammar and meaning compared to the source
sentences. The evaluated points of the resulting
sentences are defined below:

5 : Excellent

4 : Good (Can be improved)

3 : Acceptable (Not correct grammar, but
preserves the meaning)

2 : Not good (Wrong grammar, but partly preserves
the meaning)

1: Bad (Wrong grammar, wrong meaning)

The evaluation is done by 3 Thai native speakers
which is shown in Figure 5. Figure 6 shows the
average point of the evaluation. The Average point of
all sentences in this experiment is 3.7.

Operson A
B person B
B person C

Figure 5 : The evaluation by 3 Thai native speakers
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Concluding Remarks

The transferring patterns for the light weight Japanese
to Thai machine translation system are therefore
proposed. With these patterns, the system can perform
its tasks without the analysis in deeper level. The
translation result of the experiment is fairly good as
shown in the previous graphs.

At present the transferring patterns can cover simple
Japanese sentence and some complex sentences in a
Thai language textbook[12]. We will define more
extended semantic patterns to cover the longer or
more complex sentences. We are currently pursuing
some ideas to apply our system to be used in the
Information Scanning System on the internet.
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