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East-West Communication and Information Transfer -- Coordination of
Specificity and Generality*'

Shizuo Fujiwara'?

Japanese cultural traditions underlic two recent projects in information science. First, Japan® s scholarly

history has contributed to the development of improved information flow and resource sharing, in the form of a

list of basic scientific and technical tcrms. Second, Japan’ s unique three-part language, consisting of kanj,

hiragana and katakana, has provided a model for future information management systems, which should seek to

integrate the three elements of information: ideographic, symbolic and graphic.

Another area of tremendous societal importance, and therefore a major concern of information science, is

safety control and risk management (SCRM). SCRM requires coordination between the various disciplines (the

science of specificity) and information science (the science of generality). Coordination of specificity and

generality is essential for further advancement in information science, and for finding the solutions to the-

challenges of SCRM.

1 Standardization of the basic scientific and
technical terms

1.1 Historical background of the list of basic
scientific and technical terms

The present effort to standardize the ba-
sic scientific and technical terms is of fun-
damental importance for presenting, trans-
ferring, and sharing information and in-
formation resources. This work began in
the 17th century, when Japanese schol-
ars translated the terms used in Western
science, and then introduced these terms
into the existing framework of traditional
Japanese academic society. The first work
of these scholars was to translate modern
science into the Japanese language, i.c., to
present Western science in kanji charac-
ters, a process which continues to this day.

+1 Presented as the plenary lecture at the 13th Congress of
CODATA in Beijing on Oct. 19, 1992.
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Interestingly enough, thesé scholars often
did not know the mcaning of the scien-
tific terms they were translating. However,
the kanji characters they developed ‘usually
held the correct meaning. In fact, many of
the characters are still alive and are used in
text books and articles written in Japanese
today. Thus, those early efforts have borne
fruit for almost 400 years. Over the cen-
turies, Japanese scholars have translated
about 150,000 basic scientific terms in 32
disciplinary ficlds.

The scholars in each -discipline have
worked to identify the basic terms which
represent the contents of their respective
fields, and have encouraged others to use
those terms when writing articles or teach-
ing. TFurthermore, English-Japanese and
Japanese-English lists of these basic terms
have been compiled. The administrative
and publication costs of this work have of-
ten been borne by the Ministry of Edu-
cation. Thus, due to intradisciplinary en-
couragement. and financial support, each
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discipline has acquired standard, basic
terms which represent the knowledge base
of that discipline.

1.2 Production of a unified list of basic
scientific and technical terms

However, these efforts have encoun-
tered serious difficultics in these days of
computer-controlled databases -and inter-
disciplinary research. The problem has
arisen because the 32 learned societies have
selected their basic terms independently of
each other. Thus, different Japanesc ex-
pressions often correspond to the same En-
glish term. This has produced serious dif-
ficulty in interdisciplinary communication,
L.e., resource sharing. Accordingly, efforts
have been made to combine these multi-
ple Japanese expressions. Unfortunately,
these efforts did not produce practical so-
lutions.

Prof. Yuzuru Fujiwara and I have taken
a practical approach to this problem. We
have placed all of the terms chosen by
the different learned socicties into a sin-
gle computer file: the *Unified’ list of the
This
Unified list enables scholars to identify. all
of the different Japanese expressions which
correspond to a single English term. The
list is published by Kanagawa University
and distributed by Kinokuniya Publish-
ing Company.) The list contains approxi-
mately 100,000 terms which have been cho-
sen by 25 learned societies as the basic
terms in cach society’s disciplinary field.
Since this list was originally produced,
more societies have compiled basic terms
for their respective fields. About 32 so-
cieties currently have standardized lists of
basic terms.

basic scientific and technical terms.

1.3 Preparation of a list of multi-field
common basic scientific and technical terms

We then identified the approximately
15,000 terms in the Unified list which were
used in more than two fields. These were
called the “multi-field common” terms.
The trivial terms were removed from these
15,000, resulting in a list of approximately
5,000 multi-field common basic scientific
and technical terms. The terms in this
list can still be considered “basic,” because
they were originally chosen by the learned
societies as being basic for presenting the
contents of each discipline. However, the
list lacks terms which are unique to in-
dividual fields. This list was published
in 1986 by IFID, Federation Internationale
de Documentation et Information, as FID
publication No. 633.2)

1.4 Preparation of a multilingual list of multi

-field common basic scientific and technical
terms

Fujiwara then worked to translate the
list of multi-field common basic terms into
French, German and Spanish. Mr. Mar-
cel Thomas of the Biblioteque Nationale,
Prof. J. -E Dubois of the Universite de
Paris VII, Prof. P. Canisius of Bun-
desanstalt fuer Strassenwesen, and Prof.
E. Curras of Universidad Automona de
Madrid, assisted in the translation. This
work was published in March 1992 by RIIK
of Kanagawa University.?)

Needless to say, standardization of sci-
entific and technical terms is the key for
database construction, and transfer, com-
munication, and retrieval of information
resources. The process of standardization
entails the identification of the basic terms
within each disciplinary field, the produc-
tion of a unified list, and, finally, the prepa-
ration of multi-ficld common and multi-
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lingual list. The work begun by 17th-
century Japanese scholars has continued
to the present, when the task of handling
these basic terms can be shouldered by ma-
chines, thanks to the development of the
Japanese computer, with which my col-
leagues and I produced the first computer-
ized file of these basic terms in early 1975.

2 Analysis of generality and specificity in
terminology

2.1 Presentation of the problem

While performing the work mentioned
above, particularly while preparing the
multilingual list, we realized that we of-
ten encountered a problem: i.e., a sin-
gle English term may be translated dif-
ferent fields. For example, a single En-
glish term can be translated differently
in French, German, or Spanish depending
upon the field. The situation is similar to
what we Japanese have encountered while
translating English into Japanese. We ini-
tially believed that, in Japan, this problem
arose because the translators in the differ-
ent fields were all working independently.
However, this does not appear to be the
case. Even in Furope, terms have been
translated differently depending upon the
field in which they are to be applied.

,Thus, while preparing the multilingual,
multi-field common list, I asked each of the
collaborators to provide different transla-
tions of cach term, if applicable, for the
fields of mathematics, physics, chemistry,
biology, technology and general science.
This list of scientific and technical terms

is the first which reflects a consideration

for field-specific translations.

The nature of the problem cited above
is that even some of the “basic” scientific
and technical terms, which supposedly are
general in nature still have specific mean-
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“ings which depend upon the field in which

they are used. This suggests that all scien-
tific and technical terms have dual aspects
of specificity and generality.

Good translation if essential if we are
to realize better communication, transfer,
and exchange of knowledge between peo-
ple in different locations or different fields,
and to ensure good translation, we must
have some means of overcoming the obsta-
cle of specificity. However, as was discov-
ered in the preparation of the Unified list,
this task is not an easy one.

Instead of combining the field-specific
differences, as was done with the Unified
list, it would be desirable to construct
a computerized information management
system. The system should contain all of
the ficld-specific meanings and could pro-
vide cither a general translation or one
which responds to the spe:ciﬁc needs of the
user. A system with these abilities is indis-
pensable for the future development of sci-
ence and technology. The following analy-
sis of existing material is an example of the
type of work which should be performed to
aid in the design of such a system.

2.2 Analysis of the keywords in CAS,
Chemical Abstracts

Ten million keywords were collected
from six hundred thousand CAS articles
which appeared during 1977-1978, CA vol.
86 to 88.9 These terms belonged to 25
sections in which cross-correlation analy-
sis was performed. Sections 5 through
10, mostly organic chemistry, showed ex-
tremely high self-correlation with respect
to the frequency of keyword appearance.
The keywords from these sections are
mostly technical, i.e., specific, terms. On
the other hand, much less self-correlation
was observed in the physical and analytical
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chemistry sections, suggesting that these
two sections contain primarily terms of a
general nature.

The results of this keyword analysis can
be applied to fields other tan chemistry.
Apparently, cach field contains both gen-
eral and specific terms. The specific terms
are not likely to appear in other ficlds,
while the general terms usually do appcar
in other fields, although not nccessarily
with the same meaning. The standardiza-
tion of terms of general usage is the key
for improved information flow. However,
at this point, perhaps the best solution
is to cnter all of the different meanings
for cach term into a single computer file,
from which they can be retrieved simulta-
ncously.

2.3 Proposal

a) The full text databases of the various
ficlds should be analyzed to identify
those terms which appear most fre-
quently. - They are most likely terms
of gencral usage.

b) Next, the terms collected in a) should
be added to the Unified list, to pro-
duce a list of gencral terms of cach
field.

¢) Finally, a translation tcam, repre-
senting at least Japanese, English,
French, German and Spanish, should

. be formed to translate the list in b).

3 The concurrent use of Kanji, Kana and
Hiragana in Japan, and the future
development of information science

Unlike in most other countrics, people in
Japan use a three-part language, consist-
ing of kanji, hiragana and katakana. Kanji
characters are ideograms. The three thou-
sand characters which comprisce the first
rank are taught in the primary school and
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arc used in popular media, such as in news-
papers. There are approximately three
thousand second rank characters as well.
As ideograms, they cnable people to efli-
ciently produce, or convey, the intended
meaning. The character invokes the imagi-
nation of the reader immediately upon be-
ing seen.

The number of kanji characters cur-
rently in use, several thousand, is often ac-
cused of being monstrous. However, it is
undeniable that thousands of images can
casily be produced and shared by people
who understand and use these characters.

The Western way of thinking has often
been described as logical and methodical,
whereas that of the Japanese is often con-
sidered illogical and intuitional. This con-
trast between the two cultures has formed
two different styles of communication. The
Western style uses a sequential array of
words which presents, and develops, the
intended meaning logically and systemati-
cally. On the other hand, the Japanese, or
Chinese, style uses graphic representation
to present the entire meaning at once, as
shown in Tig. 1.

The Japancse have invented Katakana
letters. While cach Katakana letter origi-
nally had a unique symbolic meaning, to-
day they are commonly used as articles
and conjunctions, similar to Hiragana.

They have been used conventionally to
represent some action, fact or other im-
age (Fig. 2). However, the mecaning
of Katakana varies with the context in
which it is used. The relationship be-
tween Katakana and Kanji is similar to
that between numbers and words. Words
can provide a meaningful context within
which numbers are defined. If the numbers
arc not defined clearly, then they cannot
convey the intended meaning. Katakana
was originally used in a similar man-
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Hiragana letters worked well for making clearer the presentation
of the Japanese tongue. For example, the cases of the subject in
Japanese are presented accurately in three ways as like as those
in English, whereas those in Chinese are not identified from each
other, because they are presented in only one letter.

in Chinese

me

Fig.1

ner, and there may have been consid-
erably more Katakana letters than the
present forty eight. As time passed, how-
ever, Katakana’s context-based meaning
fell into disuse, and it is currently used as
an alternative to Hiragana.

Hiragana fits between kanji and
katakana. It is symbolic and also has an
ideographic function.

The concurrent use of these three forms
of language may have instilled in the
Japanese people some unique character-
istics which distinguish them from West-
erners. Most personal characteristics of
Japanese are fairly well westernized. How-
ever, there are some exceptions which of-
ten cause misunderstanding and frustra-
tion. Perhaps these differences may be
attributed to the concurrent use of kanji,
katakana, and hiragana. I would welcome
the opportunity to discuss this topic at
some other time.

For now, however, I would like to turn to
the design of computer software for Kanji
characters.

When computers were first introduced
to this country, we found that the Japanecse
language was difficult to present with a
computer. Programs must be presented’

in English

in Japanese

R T

AN 9
. ;?SV&

alphabetically, that is, in a sequential ar-
ray of alphabetic letters. "This constraint
does not lend itsclf to presentation of the
Japancse language, which is formed pri-
marily of ideograms. Of kanji, katakana,
and hiragana, katakana symbols, or let-
ters, were the most prdmising for this ap-
plication. Therefore, Japanese computers
have been made by using katakana letters
to represent alphabetic letters.

Transformation of the katakana letters
into kanji is a problem which remains to
be solved.

Two methods of producing Kanji with
computers have appeared. One method
was developed in Taiwan (Formosa) and
the United States. The principle behind
this method was to produce all of the el-
ements of Kanji and then to combine the
clements to produce a single Kanji charac-
ter (Fig. 3). This involved a logical, sys-
tematic analysis, and subsequent recombi-
nation, of the Kanji clements.

On the other hand, the Japanese
method, which was developed after the
Taiwanese method, accepted the Kanji
character in its entirety as a pattern and
produced it graphically (Fig. 3). The
Taiwanese method is analytical and fol-
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lows the Western way of thinking, while
the Japanese version is presented instanta-
ncously, and involves pattern recognition.

The former is logical, but the latter is
more cfficient. Note that pattern recogni-
tion, which is consistent with the Japanese
tradition, worked well for computer pro-
gram design, which is most often thought
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of as an analytical and logical process.
Proposal:

The effects of the concurrent use of Kanji,

Hiragana and Katakana in Japan should

be studied, and the results should be ap-

plied to future computer design.
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Taiwan-Stanford method

to make a Kanji letter
of ' tree',

3

Produce elements sequentially,

and assemble all to make the
letter.

50, make, — , _} P72 N

and assemble all to make

Fig.3

4 Application of information science to
safety control and risk management (SCRM)

4.1 Introductory remark

SCRM is a focus of social interest. We,
as science rescarchers, should devote our
energies to it for the sake of society. I'ur-
thermore, we, as information science re-
searchers, should consider it a major field
for the application of information science.
SCRM encompasses the following arcas:

A) R & D of methods for evaluating the
normality /abnormality of the systems
being analyzed,

B) construction of a database of the re-
sults of A), and

C) application of A) and B).

R & D of the sensors and sensing sys-
tems should be a primary concern, and we
should rely heavily on Fourier transform
analysis of the data measured by the sen-
sors, etc.

Furthermore, both text and numerical
data should be the focus of database de-
sign. The first step is to design an in-
telligent database management system for
handling all of the textual and numeri-
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Japanese method

Input 'k' and 'i', which
are the pronounciation
of the letter of JJ_.

S0, input, k, and i,
then, pull the letter of

from the file.

cal/experimental data.

Tinally, with regard to application of in-
formation science to SCRM, measurements
of the fluctuations of cylinders, buildings,
and so on, have begun.

4.2 Current status of R & D on SCRM

Seven years ago, a research group was
formed by about 25 researchers from uni-
versities, government institutions and in-
dustry. This group meets for discussion bi-
monthly, and has held three international
meetings. The papers presented at the in-
ternational meetings have been published
in RIIK’s 1988 and 1989 annual reports.
Cooperative research projects in R & D
and database construction are currently
underway, and some of the results will be
reported at a later meeting.
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