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=Shouldn’t structured knowledge be available for all people, the same as the technologies understandable
enough for everybody? MIMA search and Natural Language processing are both difficult matters

User-interface, visualization, knowledge discovery from Understanding existing knowledge is always difficult.
» a large quantity of data, Analysis tools and Question Itis able to promote the understand of knowledge. If you desire
answering system more, It is Intellectual laziness.

" |t can be assumed that printing technology has more impact than Information technology. Can it cause a big
change? Whereas the printing technology made databases possible, Information technology seems to just

have accelerated the process. Not only accumulation and distribution, but also

One way by printing, asynchronous communication, two-way managing a?nd Processing. _
communication, synchronous * asynchronous communication organ|2||ng information can be possible by text as a
materia

*The way information came to be stored was as follows. Oral tradition - Handwriting = Printing and

Publication of books - Conversion into electronic formats. One can only wonder what will come as the
next stage.

*In the sense that long-term storage is not ideal. (Deterioration, Capacity)
*Not image, the importance of reading and processing information as possible remains.

= Scientists push on toward Information Technology Innovation. This caused greater risk of being used
for power.
Technology is neutral.(It may be too simplicity.) Isit certain that Centralized information to a person in authority?
» This enables the demagogue, but it also causes the coming change.

Interaction between real world and factitious or arbitrariness of the interpretation in information world is more important.
| think, "what is real" problem will remain.

" | think that Information technology has evolved to symptomatic treatment. Because of this overly-large
amount of information, It have become useless after all.

» Has information technology developed like a symptomatic treatment? Is it the cause of information overload?
We need a technology which can select valid information from too much information, or helping technology.(judgment,
value...) We need a technology which decide a mutual relationship in information overload.



Language and (Meaning=Context-
Memory = Structure - Interpretation)

An Infant, A picture book
Bilingual

Justice=to be fair

Freedom Fighters, Terrorists

Playing, A Structure of Amae
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Comment on Tsujil’s Lecture

. In the cyber world, a unique Japanese form is being formed. By it, does a
situation of divided identity happen? Does Standardization of Language
take language's individual style and personality?

There are some people who change their personality in the cyber world. In this case, It is possible that
Language in a cyber community does not change personality. Is the relation of cause and effect opposite?
Sometimes, that language changing personality is true. This may cause one to establish another character.

Itis the opposite case of printing technology's standardization
If anything, it seems that diversification of language and fragmentation of Communication is occurring...

* INterpretation or Language aepenas on eacn person s packground.

When we make computer do language processing, what kind of
groundwork does the computer need?

l A development of the Internet or electronic communication promotes to "Standardization of Language” Is it true?

» At the first time of artificial intelligence: Turing test's episode. Turing's prophecy and the award of Rebner

A research on Language understanding: By circumventing this problem, there is a development of technology.
Language and it's interpretation, Knowledge Representation(70's-80's)

- As unifying Language by a development of printing technology,

Is the way of interpretation unified by a development of language
processing technology?

By Standardizing connection with Language and it's interpretation,
» there is a trial to promote making efficient of communication.
A trial of Semantic Web : If you have an interest, please search out this information.



If language is closely connected with human culture (meaning, information, knowledge), how does
language background of culture deal with gathering and accumulating information?

This difficult problem will be our future challenge.

» The language background is reflected in its data form, and the model needed for such data processing is gradually becoming a

research target. Furthermore, we register inclinations to focus also on the technology of processing emotional expressions and
evaluations based on this data, so the future is...

Amongst various multiple languages there does not seem to exist any 1:1 semantic congruence and this

offers a question how precisely are the words semantically connected in the discourse of language
processing technology?

» | will touch upon this issue during my lecture.

Is there a possibility that the common daily life language could be corresponding with the Language
processing technology?

*  Wouldn't it be better to have just one global unified language?

» Reasons for this vision being troublesome are the diversity of thoughts expressed by words, the dynamic nature of language,
the problem of newly-coined words, A problem of technical terminology, the obstacle with words written in Katakana.



TECHNOLOGY OF LANGUAGE

PROCESSING:
A example of machine translation



An interest for machine translation of
“Minority Language”

(1) Machine translation of rationalism: Translation which
is based on a rule
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(2) Empiricism machine translation: Translation which is
based on a rule

(3 Input
' ‘ ‘ m=) Output
Machine learning
Statistical model
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Constitutive Translation
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Alignment of Sentence

Japanese English

Alignment of words



Alignment of sentence
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A Statistical Model of Translation : ARGMAX { P(e)P(j|e) }
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Noisy Channel Model

P(e) P(ile)
S 3
English 5 S . Japanese
S 3 Noisy Channel Model
transmitting = receiving message
message ‘ S

A Statistical Model of Translation : ARGMAX { P(e)P(j|e) }



Noisy Channel Model

P(e) P(jle)
S S
e = : .

o »‘ 5 S Noisy Channel Model » J
transmitting v = receiving message
message ‘ = ‘

-
: P(jle) HMET-
Spring has come P(e.). A probability of “Spring has
A probability of come = [Z A= "

appearing "Spring has -
come” in English text P (& |spring)P({5 | Come)P(7=| has)

P(spring|*)P(has|*, spring)P(come|spring, has)

A Statistical Model of Translation : ARGMAX { P(e)P(j|e) }
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Regularity of Language

* Syntactic Regularity Syntax
Regularity on Language form

— Morphologic Regularity
— Syntactic Regularity
 Semantic Regularity

Regularity between Language and expression
* Pragmatic Regularity Semantics

Language, expression, Regularity in an
Environment (User, Listener)

Pragmatics



Morphological Regularity
(Morphology)

* Inflection, Conjunctive Relation
o MWESN—EIL ZELY (RFR) Asob  a

WU ET GER) Asob i
S EE GE{R) Asob u
0 S (#21F) Asob u
EA (X (RTE) Asob e
WEA (BFF) Asob e

a word

Stem the ending of



Morphological Processing of Japanese
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The Structure of Language

« REAVDEEDN ST SA
« (GREND ((GEA §FS73) MR SA))

« (((FREBD 58) M 1 E75) X SA)
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Morphological Analysis (POS Tagger)
by HMM (Hidden Morkov Model)

Time flies like an arrow.

NP

N N N

Time files like an arrow Time files like an arrow
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Lexical Ambiguity and Statistical Model

* Spring: F. /AR, R.ooo
¢ Bank: ﬁE??\JIIJL%\OOOO



Semantic space of words

Meaning of a word is defined by Co-occuring
words.

ia suit-1 suit-2

R IE judge robe

legal 300 133

clothes 75 200

legal

judge
suit-1

obe
suit-2

clothes
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A Spaghetti Problem

o RINTT A, RINTYTA, RINTYT(—, R
INTTA, RINTT4—, RINTTA,RIN

T A,

| Search |
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— ST (176 definitions)
- computed tomography (22226 since 1975)

— - wariation forrms=s (=3)
computed tomography (2065926 since 19275)
computed tomographic (2096 since 19763
Computed tomography (20132 sinceae 1975)
ccomputerized tomography (2586 since 19765)
----- Computed tomographic (277 since 1975)
computer tomography (475 sinceae 1975)

Computerized tomography (441 since 1976)
computerized tomographic (2320 since 1977

Cormputed Tomography (207 since 1978)
----- computerised tomography (222 since 1976)

Computer tomography (70 since 197 7))
Computerized tomographic (59 since 197 73

rcomputed tomogram (57 since 1979)
computer tomographic (44 since 1977 )

S omputerized Tomography (42 since 1979)
Computerised tomography (4371 since 19723

computed tomogram s (40 sincease 1980
computerised tomographic (322 since 19793

computed-tomography (25 since 1987 )
coaomputed tomograph (22 sincae 1978)
computerized tomogramm (16 since 1983=)
computed tomographies (15 since 1983=)
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