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Reading, Writing and Abacus in the Age of Digital Contents

ABSTRACT

Eisuke NAITO "

National Center for Science Information Systems

Mission is discussed together with emergence of digital contents, Japanese definition of information literacy for pursuing

the universal elements of library and information services.

Traditional skill such as "Reading, Writing and Calculus

(Abacus)" is the basis of intellectual comprehension and assimilation in the age of digital contents. Social role or function

of librarianship, in the light of the Global Information Society, is discussed to be still the same as the traditional function

defined by S. R. Ranganathan.

[Keywords]

literacy

1 The Five Laws of Library Science
Recorded Knowledge - Digital Contents
Digital Contents and University Libraries
Information Literacy - a definition

Information Literacy - focus of education
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Modern Skills and Traditional Capability

1 The Five Laws of Library Science

Shiyali Ramamrita Ranganathan, an Indian Scholar in
librarianship, presented a definition of library service,
regardless of types of library, of its modern social function,

and it was published in 1931 2.

Books are for use
Books are for all

Every books, its reader
Save the time of readers

A library is a growing organization

This "Five Laws" summarises the social function of
library and information services. The general nature of
the laws, published in 1931 when there was no computer
and no Internet, is still valid in the very late 1990s. We
can discover new knowledge by exploring the old. I

believe that the Law points the basic direction of library

Information, Literacy, Mediacy, Digital contents, University library, Network publishing, Computer

Creators, collectors, communicators and consolidators - by Nick MOORE

and information services in the future.

2 Recorded Knowledge - Digital Contents

Recorded knowledge is not only in print on paper, but
also in hand writing (manuscripts). Recently electronic
form of recorded knowledge (= digital contents) is
emerging and increasing. They are widening their scope
and variety.

Depending on type and intention, some portion of
recorded knowledge shall be organised, stored and made
available for utilisation in user-friendly manner.
Although some record such as memos and scribbles are
written, they are types of record to be used-up and
discarded as their nature or mission. Or some records are
ephemeral by the original purpose. There are so many
electronic files that are forgotten to save in floppy diskette
and gone forever.

The introduction of the World Wide Web (WWW, W3)
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made the Internet real popular and led to an explosion in
1993/94. HTML (HyperText Markup Language), currently
in use in WWW, is based on SGML (Standardised General
Markup Language) developed by the American Publishers
Association (APA) and others during 1980s.  Both
technologies have a very short history of only about ten
years. Together with other information technology (IT),
they form challenge to library and information services ).
Method of recording (e.g. SGML, HTML), device of
recording (computer, scanner, cameras?.), and electronic
recording media, are still of their infancy in comparison to
the whole history of recorded knowledge.

History of hand writing goes back to many hundred
years, and the history of movable types that was invented
in Korea also goes back to hundreds of years. The
history of electronic documents has only 30 years since
computer appeared in commerce, industry, research,
education and civil life.  The latest technology of
computer, telecommunication network, digital contents,
though always latest and new, are kept emerging, but it is
possible to take them as only one mode that temporally
added to a part of traditional activities of "reading, writing

and calculus."

3 Digital Contents and University Libraries

Because I am working for the National Center for
Science Information Systems (NACSIS) that deals with
scholarly information exchanged among institutions of
research and education, among researchers as well as
students, I have been involved in data creation, computer
utilisation, and user support based on information
technology. Apart from scholarly journal articles
published by academic societies and university press, great
many forms or formats of scholarly documents and
recorded knowledge are created and disseminated within
university.

In the middle of 1990s, 1 started a project, with
co-operation of six university libraries, of network
publishing of these records over campus LAN (local area
network) that is also linked for universal access ¥. Once
uploaded to the system and network, still with many
technical barriers, the electronic documents shall be
offered to world-wide access instantly. The project

aimed at procedure of file submission, copyright clearance,

© FirtRHRtE 5 —

indexing, homepage creation, selection and acquisition of
search engine, continuous input work flow. Its aim was
to establish a role of university library, by university
library staff, in the Global Information Society.

NACSIS is developing an "Online Journal" system
(Distributed Online Journal Editing System) in conjunction
with the Japan Science and Technology Corporation (JST;
old JICST) ». The Online Journal system is offering an
opportunity of electronic compilation, printing, network
publishing of their journals for scholarly societies and
professional associations. Consequently, the system is
going to be made available for university libraries if
requested ).

A term "electronic library”" usually denotes the direct
database access through telecommunication network in
which there is no support nor intervention by library staff.
But the project I promoted in the past five years aimed at
developing a system by library staff who creates,
maintains and provides access of electronic documents
produced in campus. University presses have played a
substantial role in academic publishing and had a strong
relationship with university libraries. The project aimed
at developing active commitment of library staff on
network publishing or broadcasting, and forming a new

academic publishing function in the next decade.

4 Information Literacy - a definition

Connotation of a term "Information Literacy" depends
on the context used or on person who uses the term. It is
not desirable for healthy development of library and
information services that the term "Information Literacy"
is being used in random association or short-cut
association with computer, network, databases, etc.

The problem is not of the muliti-meaning of the term, but
in the situation that the information literacy is commonly
shared by users of recorded knowledge and library staff
who support the use of knowledge. In the project of
network publishing by university library staff, we have a
series of efforts in every steps to learn by everybody, by
ourselves. In other words, we have competed, confronted
and harmonised with information literacy throughout the
project.

The term "Information Literacy" denotes not only

computer-related matters, but should be comprehended in
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the context of the whole spectrum of recorded knowledge.
"Information Literacy" for librarianship has been a
traditional element that existed in information use -
creation, publishing, collection, storage, and use - since old
days.

A definition of "Information Literacy" in Japan, with
related mentions to computer, is oriented to the entire

series of information use: ¥

1) Capability of judgment (evaluation), selection,
organization, and processing of information as well
as of information creation and communication;

2) Understanding of characteristics of information
society, effects of information over society and
human beings;

3) Recognition of importance of, and responsibility
for information;

4) Understanding of foundation of information
sciences, learning of basic operation skills of
information and information devices (particularly

computer).

This Japanese version of "Information Literacy" means
"a basic individual capability to subjectively choose and
utilize information and information media" (authors'
English), and equally positioned as "reading, writing, and

non

calculus" to promote "critical thinking power," "critical

appraisal of information and information media."

5 Information Literacy - focus of education
The definition was introduced in relation to primary and

secondary education in Japan. Emphasis is laid on the

following activities in the revised curriculum in regard to

information literacy education:

1) Promote information literacy: information literacy
as equally positioned as "reading, writing, and
calculus" to be one of basic endowments of pupils
and students who are to live in advanced
information society. (information literacy is a
basic individual capability for subjectively choose
and utilize information and information media.)

2) Revitalize school education by information media:

teaching methods shall be enhanced by

© FirERE > 52—

ZRERE L F—KE FI125  (2000)

subjectively utilizing information media such as
computer.

3) Establish information morality (ethics):
fundamental recognition (information morality /
ethics) shall be promoted on social significance,
value, impact, responsibility of information and
information media.

4) Coping with sunny side and dark side of
information society: taking the best advantage
(sunny side) of information and information media,
consideration shall be given to the dark side such
as over reliance to information, dilation of virtual

experience, information crime, etc.

The focus is an indication of wider perception for
literacy promotion, regardless of its form / format. And it
has common elements with library and information

services in terms of information skill.

6 Creators, collectors, communicators and

consolidators - by Nick MOORE

Nick MOORE, a British expert on information and
information policy, gave a NACSIS Open Forum in
January 1999 discussing on the demand for information
professionals to be expanded ®. He says that "The skills
and abilities required by those professionals will be
different from what we have known before”. Then he
projected the emergence of four complementary groups of
Creators, Collectors

information professionals:

Communicators and Consolidators. 1 shall introduce
what Professor N. MOORE projected for information

professionals in the near future (Moore's words in Italic).

Creators
Collectors
Communicators

Consolidators

Creators: The creators will be the ones who can
develop and produce information products and services.
They will need to be able to understand the technology to
the extent that they can exploit its potential. They will
need to be able to make information systems work and,

above all, to make them work in the easiest possible way.
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It should be as easy to switch from using one information
system to another as it is to switch from driving one car to
another.

Collectors. Services like the Internet are extending
dramatically our ability to access material.  But someone,
somewhere needs to build up collections of information
that we can consult.  This is the traditional role of
librarians, archivists and records managers. Their aim is
to build up collections of information in anticipation of
some future use. Collectors try to satisfy the current
needs of their users but they are also trying to forecast the
needs that will develop in the future and to collect the
material  that will satisfy that future demand.
Information collections are not static; without constant
maintenance their quality declines as the information
grows older and new material is missed.

Communicators.  Information comes best when
wrapped in a person. Those who claim that we will
satisfy all our information needs through the networks
misunderstand the nature of information needs and
information-seeking behaviour.  True, we will make
greater and greater use of electronic information. But,
as our use of information becomes more sophisticated, we
will need recourse to information specialists who can help
us find the answer to our problems by tailoring the
information provided to our particular circumstances.
The communicators will need a high level of inter-personal
skills. They will need to be able to modify and adjust
their service to suit the personality characteristics of the
person with whom they are communicating.

Consol idators: The consolidators are the people
who will make sense of the world for managers. They
will act as the filters and the researchers, working as part
of a management team. The consolidators will need to be
very adept at collecting information. In some
circumstances they will do this by searching databases and
other secondary sources. In others they will collect and
process the information themselves. In either case they
will be called upon to combine information from different
sources to provide a richer picture of the world.  Without

such combination and consolidation managers will

continue to try to use two-dimensional information to make

© FirERE > 52—

sense of a three-dimensional world.

These four types of information professionals,
apparently with strong relationship with the concept of the
Global Information Society, can be taken as one another
new addition to the

description of profession

(librarianship).

7 Modern Skills and Traditional Capability

IT evolution continues such as the Internet, multimedia,
electronic manuscripts, electronic publishing, network
publishing and many more. These are modern or
ultra-modern technology. However, it is the social
functionality of librarianship to organise and to store the
recorded knowledge for utilisation with the awareness to
harmonise emerging new information technology and
traditional library skills.

Shape of new information technology is not the problem.
When librarian associates and supports new IT services
and products to users, it is important to be aware for
his/her social function of enhancing "critical thinking

non

power," "critical appraisal of information and information
media" of information users. Although the IT situation is
changed, the general framework of library and information
services is not changed from those presented by
Ranganathean's Five Law.

I believe that the basis of intellectual comprehension is
the traditional "reading, writing, and calculus (abacus)," so
that utilisation of recorded knowledge is based on these
classical skills. I would like to stress that library and
information services still act as social device for enhancing
information literacy and information skill of users in the

age of digital contents.
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ABSTRACT

In the previous research of analyzing compound words, the technique using statistics of word co-occurrence is well known.
However, since some grammatical and semantic restrictions must control the construction of compound words, only the
statistical technique is not enough to analyze compound words. In this paper, we analyze technical terms that consist of two
nouns whose head is verbal noun by means of the rich lexical knowledge that are a level ordering assumption, an argument
structure and a lexical conceptual structure used on morphology or syntax. We will show the following three results: 1) there
are only two kinds of relationship that is a modifier or a argument for a verbal noun in the relationship between two words in
a compound word, 2) the analysis of compound words depends on argument structure of verbal noun, and 3) the structure of
some compound words are changed according to the context. Finally we discuss constructing compound words analyzer

from the results.
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T3y —{bE2ITRy, FodEBEERELRIALE
EFTNELTKHEB)RH D, £io, ENRFELY
BAWizBgE & LT, SREIAFR OSBRI L
TS EZAEL, BEOEAET/EMIT LI, A
ARBCTIHAEIL[10)OFFES H 5, BIRF[12]5 13 B 2%
BEIFICBW T, HALFNOEERORY ZI1TH
BlZMER L., ZHICESOTHEABNEOR Y B%
I D HER Lo, BALFANOERORERD
BMRIZIER LI RIB6DORE S H 5,

LR EH & B U7 ki, ﬁ%mm@ﬁféé
Flmads¥m, RBNRERZT TIIEAEN
FOBEMROEEE TRBIEHOIIRETH S, F
7o SCHEEFIA U TR E LA ORI A
WCETAERBEREMBEICERBLTOEN, FhE
NOBERELRATIEDICABEES LTS D
Fx O FIERICERITH N HBIL’H D, Faid
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Argument Structure, Case, Lexical Conceptual Structure, Analysis of Compound Words

fEkk ., BEFMAEEZPLLE LEEALFAOEER
EXMOKBERARICHETIRELITR o Tk
[51[19].

AL TIE, ThbDOBEAFEICHET 5 0EMN R
MERRALTEAENOGRBERZEE L, iftT
MIEEBbn 2 TEMRIKNEEET S, dHe
LT &4 (LT, 8143 (verbal noun) & [FE5)
AEFICEL 2HBENORIEAFEL L, BEOD
FERND, 1) 2 BERORBRITEN IV ELF
DEO2BOBRICEHETEAZ L, 2) VELH
DEMENRBEFRERET S L. 3) ARICEY
BEBOEBEBRPENT D ENHALNE R,
INHORBRE G L ICHEATBHNET WEEIC R
LEBERITIR,

2 UERRAH

AWFFE TIESCIERRAR & L -CSCRR[131[15][16][17]
R0 CHAWVWLNTWAFED LV, fLE, TEfE, 38
ERSEEERIRT 5, AT, ZhHiZoNT,
BEBOBITICAWD LOEFLICHAT 2,

21 @BOLRL

VAOVIBRA I RER[15) . BAB A MR T 55
ELTHSD LRV EZRELTND, 2095, 3&
R(R). FBE(S)D 2 2D LR EAEFEOMFCEE
&@%%ﬁo@? INBIZHOWTEHRAT B,

i, FRED 1 DEVD LU OER CHER X
hfwéomﬁiﬁh&%ﬁ%li% /L bE
DOE/NEMOZ R ST, TER] LWVWHERIT E
(R)] & TR(RD 2 HDF &ﬁ%&@iok%xé
§<®m%if%mjkk&mﬁpéewﬁmn
AV ERUTMSL U BEE &R D08, ﬁff}@ii
LUV ER LA WBEENFET D, 0 TR
Tsfar) TR THY, ZFTHV D TDHY
T%4&) LV oTa B WMLV, o, LAFEHERO
f@kaEf URinstesm ) TERLl8Y) OfRICHE
fBfELLEEET L?ﬁﬁh‘é%hf% 2, FEHREF
BLIEEGEOHRIC DWW THEDETRRS,



FERE S —BFHEEY—ER

22 R
AR TRV ELFOZ L EBAFA LIS, 1
i3, AFEBFOERAE BT L2006 TH S,
FFRIC, HADFIIBAELT &S, B4 FEITEE
HwEREDL, AR L CBEMAETOMELTIE T
3, (T3] 2o THFMBLREVHITR O M,
HRMTHEH ETHLEAFATHI-OXPICHETS
I I RENTTL B,

BV REERT S

TS IEWERIET S

mEDRIEE T D

ShE & REET D
XHT MRFE) BAFREIOGE T2 2440,
(42 LIFBALTEFROREFHOHAIE T2
EHFCAET D, TOBE, TE#E) 2%0F07%
WAFNIIESC L 72D GENIIESHEMTH DL Z & &R
) .

2.3 EE

AL RE I C 3BT S, BN, JE
REfE BBV, BB TH D, BFEIIENLL
BLT AL (AONRE—2) BEx, Bighl
¥, IEfEiE(argument structure) & L TR T HETE
DEVERIEIZTAZENTES, UTTIR, #lz
EWFTEBL, AEIERFBIIALRNE WD HIE
PO EEIZ OV THBAT 5,

{tBhaA

TEFs) TRES . THEsk) . TE#E) . TR
By, Ihbit, FEx QEEES) L BB
By (NHEEMER) #NELT 5, Z0OLEDOBRMEE
i Tatk) 205 2 &%y, (EREZLETS. K
PERE, EBEEER) T ORROEMEEIX

(x <y >) ()
Thd, < >FNEERLTWVD, &HIZ, MHE
251, HESH, [O05) IRE 208L L,
XHFTE N2 2 THET S, (ESEiES
IChEZ D, BREEIZOHD)
(x < yz >) (2)

FEREHS B BhE & JE xR B B

FERERR BENE: (BN D) Mar<) TAB) THIL)
R BB EREOBER L THENTIZES
FACHI 2 BB

(x < >) (3)
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FiERE A —RE H125  (2000)

TH¥ED 15T K OfER &5,

(x < z >) “4)
KB)TIHSME L EW - OBICEIAT 2 4 EE MO
FEMNSEAEBIIEE LY, (BN, *ABLE)
Ll RO TIRNER D 5O THAENFEET 5,

JExttE BB [BR) [£®) [kE (FE#)
R EHFRIEENES BRIZT DN EEE
RKRLTBY, ETELPZOMEEZZITDINETH S,
SED ., SERED, LoT (28 2LHZ LI
TERW[13], IO 2 EOHEEEIT

(<y>) &)
TH¥D 2 ) OFFEE LD,
(<yz>) (6)

DREENEB T 5 1% NkiE) 28 BB ONIE
875, ZOBE (D8] THENHERT D, Tk
71 TR ZRWNIE 2 BH57H,  [XIRICKTE
T5] . MEFICRAMSMTS] OLoic Nk #W
HEMNTED, R, T2 13EE L UETITR
b THEN, EFOPICHL, BFHOHEO LS
WIAHIZ 2D b0 L EMBBBFAOHEN LI
WIRIZZR2 D b D ENH D, HITTFT I I ZDENR
BAEICBWCRER2EEERTHZ L0, HEE
WL 2EFEORBITEDTH D,

2.4 5SRO RE
Burzio O —f%{b[14]1 LBVFRANBEES T HBICHIE
BED I ENRTERNEVIHINNRSH S,
FHOEMEY — feaorTHED
ot EAF T HLEISEND, DFED ., B4
DOHNETIZ R NEOAPEA SN, BT T,
i BhE, FERHg B BhE, FERER BBVFIIZ DV T NIE,
BRNEICLBEEEOH % HIT S,
thENER : (RFRE (ERERE) .
AR
FERERRBBE  FEET (FEIET)
FEXHIE B BYER - REBER (RENER) |
(TR ARAF)
WIEL BNIED 2 oh H8FOHE . BEITRNE
DHBEETDHBENRE,. MEEHREEEICFEH
T5] 226 ERRAM) LEALLTL, R
R & LGB Inzvy, @FzX - TIINE
DELLTHEAKEWITHLOLH D, [BREOD
SBRREIE) . TAMEROMEEE) TH B, )

EfgAER  (EB

SCARIEAF
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SUERIIR & O e B S REREATE 7 NV O1ERK

2.5 EEBME(LCS)

ATEN CIEME A FHE L2, ﬁ%mA%E¢mm1
Conceptual Structure)# FIF 92 Z & T, EBOEKIC
Hwt%ﬁ%ﬁﬁjgkmfééo%ﬁkmi®ﬁ
FHid B A, AR TIECER[16]D 5 DD EAT LCS
FRIRT 3,

a. KEE(state) (7 AE)  [[ly BE AT-[]2]

b. @& (T

1. Z{k(change) [BECOME [[ly BE AT-[]z]]
2. BH)(motion) [[]y MOVE {patulz]

c. IEH(activity)(A L E) [[]x ACT ON-[ly]

d. f#%%(causation)

[[]x CONTROL [BECOME [[ly BE AT-{]z]]]
BE, AT 72 BEWMBIELR L, EM[]2EH (vari-
able)# /"7, EERAIIEEOFIIT 1 2OLAFL

MABENTER, THRENERITEZRLTE
D, A OMIEE LD E, x IFHE, yz INEE
RLTWA, Bl c (TR¥HDHBE) L d. T,
FHHER BEIFIL ¢ (TRENBEWVIESR) THEXMEEE
FNalbThsd, INOIT, BERNRBEORTH
5128, BARBOBITICENDITITE LR MM
SERAME LR DHEMEN H D, FEMIZe LCS DR
WESCHR[14HZEEE LT OB T b DB ERIAL
FEAEOBEBBRICET AHKETRT,

3 HABAORBROER
R THRIZLTWE DI, EEIPHLFTH

52%3#%&5@3%T&D\ﬁﬂm%ﬁé%
5,

A5 L B4R XHERAR SR, A EENR

FRA BT HARA, REHRE

B4 LB E W, SRR
BAFAONIEL OGN L. BEEBORBFRIZL
TO20IZBETHENTE D,

4,5+ B4 5 B4 O
B4 3+ B4 7 % (RH)
745 4 5+ B4 7 fis 8B

B 1 #EENORBEROER

1) BRAONEOCBRIZZ DHE
Txewkdp sz 1% ek 28 TR#E) OWIE,
2) BhiF 24T B BAGR

10
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TBEMEIR A 13 THfG) % THEA) 50Ttk
<. A 2EMHLTND,

EMBRIC 2 2336, BAFEENT 2B LM
FLMER, NIEICAZHEERXAFEELFOLOICR
LRDN, EMOBAIIBIFENZLOLEDTEHH
CHEET D, ZOBA. BFEOEEEITE BEHES
ROOT, FEKREBFAICL ZOBOBEEGENEL
FET 2,

REN, K&, B2k, BHET
25, BELF, BAFAIVN TN LAFEEL LT
WBDT, SEFOSERLG TR, EHERZ 0>
HBMR CEFOBAL TN DO GRY, D
F0., NEMEMBRNEEL Z L BEEEET O
BETHHZ LICRET D 1 BR),

b L, PIE &l S il EEEORS TR
LiZi@0, ERHOBAFOEEICL > TREN K
B (I, &), k) &b, £oT
FKRBOITITRBRIILTO L S BB TX 3,

- NEOHE

—XERE TR, FEEBIOME, FE RS

AEHDHE

—EHCHRE, HMARFEA

T, B AL LT, BT LELFAOE
AEABFEOERE LTHEIT Lo, ZHIEE
R D OB TH DA, BHIIf Rk A IZFER L7z,

4 WAEOEMRICEYT3HH

RIETE CTHE LASUERN e, 2o TICHES
EAORBROBEEY L Lz, 2HEEAEORE
DEVE FOER 2 O HIERER A DD ERE T DK
EREALZ, UTFTD325THD,

1. AFMHEOROERD FI L DHlK

2. RIEM Y ba—iZ X 55

3. LCS Otz B4 5 ik

BED L ZAFRABAGERRTO 105FEDI B,
EROHIFT 26 EREICREITTE, TDIH 25
DK 1 CRETEZ, LT T, FROEBER
BN HFEIN TV AEMAEEZ PO 2 BHEND
% HEFRRESEBIIOWTHE LT TS D
FNCHOWTEHBA L, RBICHATE 2holnd 2
POEFIZHOVWTERY LT3, ZhbDBRIZEW
T, &7, BEAH, BAFANSEOL S B2 RD
PPN TIEHROEE - &8 - FEBFH 94~98
FHEFLRA L,
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4.1 BOMYAFIZLHHH
2%?#%&5@ﬁm%ﬁéﬁmﬁw1\%ww
FEARIE, BAMOBEE (B4 ) % EFE LS,
Z OB, LTINS 5,

FIE9 1 AIEOHEN [ (28 2 XEFHTE
<EOHRWGE, BEILEFOBA F L5
THERICA B

ZORFICOWT, BIENAFT, BRLAFORE

#RIHLCHAT 5, BAFEOHBAIEL IZLAL TH

%1 &R RS-0, ZOHNTHRATESE

AEIHESD RN T,

4.2 BIALNEHEOBE

BEIC PR TERELER VAV ORBIIIPRICE
W THEBLER 2o THER L, ZOnEITH~
DRIEIOEEN)DORFBE L 7Y —E IZHEET
b,

FAEER., Jfhtean, SMER, BLElas
MHHAE] Dy o T8(m) . TEREL b, BRRE
Bl — SATHRARTN, (2% TEHk 2
STXPIZIRBR Lo, ThOEREAETDH L.
2 TEFOBLFLIEM T 2 (MM (adjunct) & 72
TWa, Bl e LT, BIAFNRNEICKH L TS
RADVRHDM, NI BEEZIF T 20nad, WIEIC
ROBRNEBEZLND, L. THRLIEKED
RMHATH B0 L CEERICETEAT )
FEEL WA, BB TR, S0E A
FISMIRAT o TR0,
RRTRTYH, AT M) T2 285
ROEERGFETS, TOEENRELWRBIE, £
NOLOBIIH L THHRFILEETE 5139 ThH 5,
FlzE, THEER) THE#Z) REBHDID. Zhbid
LEgEReE (o) Lo THERTAZ Likdb s (IF
%@EéJf$%®ﬂ@J)c:n6iﬁk®%@
OIEEDRFRE AT Y —N2 IZHYT

HERE, FRES, W%E;
EFERIE, EIGLE, [FRFQE
22T TES) F4AFAEFZ>THDEN, @B4dFHs L
THRHIFEELDHD, TNLOEAEL., L5
TOBMERETHY, ZZTHHIMNIRMAD > T
ZEDD, BRMBHNTHEZ ERbNS
AT, T LIEHOBED LCS BBEEHFHRLT
B, TNEROBIIRT X 5 2 OEAFERENTT
TNDIMNA A=V ThD, (7007 hEBERE

11
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FhEHRE 4 —ALE B 125 (2000

£33 (Fns 7 A0OEEERE) | RE) 2B
TR R(THEMENW. E{b 2 52 HOTUTFDO L Y iz
75,

[{]x CAUSE[ BECOME [['& 7' Ay

BE AT-[fREKHE]] in F% manner]]
TE% ] IMATH L0, MIBTIEIRL BIFE
FELTRET D, “REKRE | “EE” L)
DIRERERTHY, EHIBIMEEERRELTE
ICERWHRBLETHA D, KFRTIEENET
I ZSAE S, LCS O E2FIAT 5, LCS 2R
TERERSIIMAMEAN 1 oFE5ENnTH, HEEL
R LTirEaie LCE, 2% 0, MHEBENPZEN
TWBEWHIETHD, L> TEKDOHEx LNEy
NXPTREINBFEERHDZ L ETRL T
D,

43 FELNEAELEORE

BEAFDBE bAFENS D720
ALRBICHM 1 2ER T 5,

BAEA, —of, BRI
EHRL, FOUsE, mEEH
INLOEEEIIETRTAOEFL AN EFHOE4L
FAMEML T D, THRE) T—8R) e &id T3

T2tg) ZEROTXEICHBELRZVOTHM 1 OL
HICETIEESD, WEETOL ZAFSMIRR SN
TWRRWes, FHOBLFHOEMBELERICIT L
LRVHEETHAZ ENTRIENS,

ZIZT, NTK oW TEHRAT 5, [HfC)
REDEMHOBRE LTI #BMBENRTE B8,
ZHIWNIED GOAL @ N2k THH 7oy s (12
GOAL) E#l) L13RL D, Lo T TBEMREM) &
IEABOEA . RETIX THMIZ) VI BIRT
HDHH, L TEE SO BAFZEM L TV
LT EIIRD, TOXIIHELOHMTIIRRETIX
R ONRNESB|D LB,

EbIT 8] oW THEETH, [H) BtE s
TR 4 BRI U 13) (5 E) OEBENGS
HEBEA LIIN D L UL TEMEREN TV 5,

BfE1E, BOOREA . FEMRAY SRS
EDL~OLTENPHERENTWD ) E THEAEMRT
%?»ﬁ%fﬁo#ﬁ% LT, SHEESLHE
END LEAEILREORETELS 45 LOR
Amﬁ&bn&wooin ERRIHE T D) 2L L
RE IRV, BRFH2— 2 E2FNTZO®ET

. AFO%
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SCERIRIR E O - B A BT E T L OVERL

—HERALTODPHEER CIIFARRER ST
2N,

4.4 FEEHBSMELCS)EREMIY FO—ILHE

T 2T, BIAFO LCS BRI L2 HI &2
D, FRICATTENEVA T O AILRIE L £E8O LCS D
HERNEGLICEEY 52 D,

FP REN oY bu— L ORIKEEETET,
FF 2 EEFEO LCS OWNIE y IZAFIEHEEN A DS
A, LCS NMuBEF 2 b F O¥EE y IS EIC L D=
ko — LSBT, LCS A33ExHE H BhE 72 HINTER)
avhu—LEQRELTD,

F/o, LCS ORI L BHKNCOVWTEE TR

T 5,
HE3  EEFOLCS T[XACT-ON[ly OXHETH By
ICA DA T ERR ML L ABEDIEREZ O 5
LODHKRTHD

INLOMKEE ST, UTOEEE

PR

TRERERIR
FERE, DEgH) Y THESR) REM L TV OHET,
T&i(mﬁjhfﬁijwmﬁ%ﬁfﬁé@mm
ThbH, RN LCS I

[[Ix ACT ON-[]y] (7

ERBEINDEBEHFACTH S, FNIIK L TEHD
LCS i

B0 R )

[ BECOME [[Iy BE AT-[]z]] (8)
tRanDIENEEBFATH D, [HSRE &0
Hne, MEHR) IFHEy et L TOME R ICLD
EHENLREE T ERDBN, —F, [EH) 39
& TH D T2 HNTERNCEL T 5, ioTWE%'
i+ 28fEx EFR) CHENTHZ LA TER
WO T, NEBMRE 2 BT Lﬁjiﬁm%&ﬁ
5 (HIK3) . TRE BaWThald. UEMW
PRI HE L T AW, ZofEn b EIZ X
Zayihu—ABZebd (2FH, AEMNz ha—
JTEW) ZEEERL TR E, RNORNE y I
MR BABZENHHATES #HH2) .
RICTEELFOHTHAT L FHEZFLLOH),

LERER, BEET

ZEEH, TRt
FEOFIT TRe) BMEMBBETHY . TERIZNE
ORI 2> T D, ENEFNDLCS Rk T 5 &

12
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AT X
HHiiR
(Egid

%5,

[[IXACT ON-[ly] &)
[[Ix CONTROL [BECOME

[[ly BE AT-[& F4KHE)2]]) (10)
Thk b, &) ONIEILON OXMBETHBH

B L DEENRBENTELBELETLIN, (R
2] 13 ON Ox#IZITe b2y #HH3) ., Zhic
LT, EH) OFINE x Bavrbe—LT5
ZETy #EBEREBICEL, TR2 BBFRICRS
TELOTERL, av b —AEE2LELTED

T UEIZLBar rr—) | TEHE] OxtSR y

WCADENTE D, B LEEOHENREVAET
HEHHTED (#HIF2) ,

SED, INHDEENS, LFO TIREK) W
BHF TRe) CHLTary ba—A e EEdd s
VERHDH, ZOEZHITHONWTELIZ, UTOHE
BITHERT B,

AR AR T 2 B
WNERa Y ha—UZ LB e LT, XRIZED
BEENORBGRN R 0557 5,

. E=¥— L CHORFEREMAIZFLSND

k
2 =B FCHTAORERESICF S 5
nnk
LOFE TR ] B TRE] ONELER> THDHHR
2075 TIE TRE) 2 3£ 2EHfil Vb, Zh
W, Lo T T AR E LT TRERA] &
WHRRIR & ) 2NIEICED A AT THERRAE)
D21 DIEIRN D ENDH, RET (H) Hvav

Fo—nE (A ZdBEZLRVOT, EXLE
7y, TRENEETD EWVWOIBREES, —F 2
DOFTIE, (T AnRE] ORT Th=) ik
ay b=V EICBRE BRICBET D7D, ]
W OAMEME 2D,

Lo AT, I3AE] b Th=ng & T
ENBNAD, FUL IR BBE HE Thih
EELL L HRTEE THE, 2O END, NE
oy ha—A xR s T 28EICL > TERD
ZENTHIEND, Lo T, ZOLDREWRIZEW
VB A T2 5 7D i, AFEREICR LT
BEICHT Dy bo— A HE2ERTISLENH D,
THIFEELHR TR, BREOSEL LTk
BHEAEALZOT, 2T Doy ha—f
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PO OIRINRTHDEEEZLND,

4.5 RMREHIZHT IHR
Bz FPEOMEATIZE L2 N TR, HE
IZOWTHERY B CERET 5,

ERVER SN H
AFTIEH 2P EHRAICBIFORE 2 R THARE
%ﬁfé‘o

R IR, EEIRST

B BEER, BoEM. —REE

FE ERERE, BEEE RERH

O KEEE, FEE#R
INHOEAEOMMOATIIL T, FEFOKESL
AT AN 2D, THIH) R TEH M
REEASE A TVER BB TH B, FONE
FEALTYH, [FEH) BEICESHEIIRO RV,
(EHH] TELETE) L LTogAD IEY) 2
GHETANLTHD, NV BENERLENLET
H5I,

)\f] /@?ﬁg{
WY wE N

[JxCONTROL BECOME[ZE]y BE-AT[f##7]-
Ba

M 2 HEEEMTET NV

F 72, Fukushige[1]5 X — /R 2 HDOHFFEH 2 REL
PHHEBOHRY BERERY HTEREITV, [KF
ARBETD] VI XPOREANS T28K] LHE
L7cid, BEEETIE TRET) LW RIFINER
LD, TOXIITHEBHRZRERNYBYTIZRS
RUVEBERHHZ LD, TORRELINNED
BETH A,

5 WABMIRETNICHTIHR
51 BFETFILIZONT

AIETE COFRE L LICERBETNEEET S,
FxOBET HEEEMBITET VOAINIEEE
BEL, HAHEEORBBERE L LCS B
BELTWS (K2 %288) ,

FT. FBICOVTHE, UEMRHEA L LTHE

13
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FifERE L —HE H12%5 (2000

Lz, EEOLV~UL, HiE, LCS #{BA T ORHE
Wik 5, Fho, AFH. BALF, BIEAFICEL
THRORD FERSTHEICERT 5, E7EL
TEHOBRMBEFEOHIEL D> LOBEALE/BTT
THDTHEBDERELF 7 L — 0BT XD
TEBRETHD, MEEROFTAVLATNS
HPSG[3]M AW T WA AR 22 5,

BEOTHTH BN, BEOHIKZE > THEHL
HAREHAOESE 105 B L TAFTHITT2
R VA BRI TE D, FR Y D 341220V THE
KIFROEETHY . SHOFRE LIz,

TR & - THEBORENELT 2 EE LA
THRLAEDS, O EDBDFIZE W EORERY
BLD2ERHDHZENTREND, LoT, 7
LEOHER E LTI SOEMHFNII S B IRFE L 20
ERAZRHNE L, SEERGFOWSIIHERNLRET
NOBAERFTDONRETHA D, HAEFEMN
EFNIOWELRBME LRI RBETFRHENS,

5.2 #EOEEAMID

RE L SUEMEE 2 BB 53 510k, £T
AFIZEHIOIRETHH-HFEBIC L 2B EOH
MALEL B, BAFOEMEL, FEBEF LS
N-BEOPIBHFHAOBENTRINTND D Z
NENLOBERITRH T L TR#EICb > TH
HZENTEB,

Elo, AFMO D) T LOREEHAN
LD, BITEHDa—R2 (XET—F) BdHD
7o, eV BB TEEBTEE, L, a—1X
FOXEIIIEEPLRRANFET 270, @%
TIHVBRORAVBEETNZZ LB H B, FiIzE,
RO TEEE) i@ HEES) LR L0V,
(EEER O E LTHVYLNRE, 20X ) RE
ST EBE LR WFEEBE L DLENRD B,
EbIZ, BEO LCS DE/IIS DL ZAANFER
R EB%52, BFAO LCS IIEAEMT ST
<, BEBNRETCLAVWIENRTEZOTIN
T RECTHEET ALY L. BRA T TERT
_EMEXH S LB 3,

6 &bYIC

AFWILTHE, R, WERTHVY LN TS,
LUV, ShEE, TEME, LCS O R ER LT
WA OB ERENTET LD O ERHIFIIZ oW
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BRI A AW T B A FERRTE T L OB

TEEL TR, FHOEMAESRO 2 BEND
ROBATBEAMBIEBLLER, BIHE LTUT
SEMNHL Mo T,

« ZFEDORE DL FIZ X A

CNTER T b u— I K BRI

< LCS DA 2 HIM
BITE, Z 0 3FEBEOHKICI Y., 105 EdH 2EFHK

BEDI L, 26 MEREHENTHENTE T
5, LInLELRDIHEFAEED URIELITR O LE
BH B,

. AEOBERNL, AFHEONEN Y b
—EREICED THAEZ LD LD, k0
HENTWAFETIOL ) Rz RTn5
LR o T, LU, Bl REEE (SUEk[4]20)
E VO BHIZBWTHRERN = > b e — LIS T
BREE DR AR RSN TR Y FKEN,

AT TIE, CEMPHR A OEAIZ X 2 E AR
WEFLOREEEZR L, 5%, SRNORELTT
29 EEbic, BFAMET D Z L TEBR A
TRZBEIITLIZN,

7 M

eI o s R e G b AV A = 3 13 B
BMOBERLET, £/, WP CITRDNICBARE
ERSEMMEICIRBWT, ARQRTREHWIZEIL
FAEW N, ZHEDH 2 ITEHNT LET,

BT
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Pooling for a Large-Scale Test Collection : Analysis of the Search Results for
the NTCIR-1 Workshop
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EE

ARFFEEOBRIL, (DKBET A a7 va VEBETAFELLTOT ) Y I7OBMEERIEL., Q)7 —
VY THEEPRBE VAT AOFHEICEERH D0 E 5 M, G)ERHEDEDHEDDND VAT LADFHTIZ
BRELTLSANEIPEHLNNZITDZI L THD,

(D,Q)D7=®IZ, NTCIR-1 OFFERATEMEEy N2FERALETHT A b, BLO, ALY F2EHLZFTE
TANDENENTRHENZBREZAOCTS VI EREE T oo T, TORE. 77—V 7EOEDE, T
ebb, ERENTZIEMRY A bOBENE, BL, 77—V U JIX > TERSN-EMXEY X b OFEMICR 4
DN D BT,

B)D7=HIZ NTCIR-1 DFHEAE v M ABETIBICIT 2o/ BRDHERIC L 5 3 EEDCERHERE (¥
EH ABENZRICLDHE, MEOWHRICLDEEHE) 2 AV CGGHEERA TR o7, BRE LT, BBER
FEOEY & BOIBRAT 1R, B b ERHER R CIIEE A LS, IBALAHTIC L 2B 25EMIIcE
WTHE, HEEROHEDODINIEHE VREIC L G E VNS Z e bhotz,

ABSTRACT

The purposes of this study are (1) to verify the effectiveness of the pooling method for constructing a large-scale test
collection, (2) to examine whether the number of documents in a pool affects the relative evaluation of the IR systems, and
(3) to verify the reliability of a test collection by investigating the effects of variations in relevance assessments on the
evaluation of search effectiveness, since individual relevance assessments are known to vary widely.

For (1) and (2), we carried out an experiment using the grel's (queries and their relevance assessments) and the search
results submitted for the pre-test and test of the NTCIR-1 workshop for the pooling method. Our results verified the

effectiveness of the pooling, the exhaustiveness of the relevance assessments, and the fairness of the evaluation using the test
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collection based on the pooling method.

For (3), we compared search effectiveness of retrieval strategies using three different sets of relevance assessments:

judgments by assessors A and B and the final judgment based on negotiations between A and B. As a result, we found very

high similarities among the rankings of retrieval systems produced using different sets of relevance assessments when a

sufficient number of search topics were used in the evaluation.

[(F—U—F]  BERBREVATLA TRAhalLrvar,
valrl
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1 [XL®HIS
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1.3 NTCIR-1 221\ T
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WCHRFEBREOF 2R,
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<TOPIC q=0031>

<TITLE>

7 — & SR

</TITLE>

<DESCRIPTION> o

< LFXx¥ A MBREICBTAEETIERT—F DR
BHIEFHEICOWTHR U DOV,
</DESCRIPTION>

<NARRATIVE> _
—Wt@&wﬁE%K?~ﬁ%$67¢f%kXbﬁ
ETHRR-R ﬁmk\gﬁﬁwﬁﬁﬁﬁﬁﬁ¢é
DT, EROREEFMTERFET — 7 L— FOFIG &l
BT 5 EEEFHOER L — MIEICIRRSH D,
F T, v;lz‘f—ﬂ’ﬂvx FEEIOELZT - ARkl —
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6?—&&%Vwbﬁ@¥&®9% %K\vw%%
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LV, HEIZEENOHZERT - 5@@@&“
SNTHA Tw&<f% < F X ¥ 2 NREEID
55— a R L — NI fJb\Tﬂi«TL\M(Dﬁ 3‘0
L, MOMICIEEREH T, FLVWHIREZHD D

ZH 7= Y RITOMEBIFZE Y 72\,
</NARRATIVE>

<CONCEPT>
<J.CONCEPT>

a wNAFFv R M,

b. L— ML, 7 o —HlE,
c. YNFRAFT 4T
</J.CONCEPT>
<E.CONCEPT>

a. Multicast,

b. Rate Control, Flow Control,
¢. Multimedia,

d. Quality Of Service
</E.CONCEPT>
<A.CONCEPT>

d. QOS

</A.CONCEPT>
</CONCEPT>

<FIELD>
1. BT - -
</FIELD>

</TOPIC>

4ED NTCIR V—2 v a v 7RIZIE, BB A
F ADIFZFND T DO AR RIREE 30
& EHMEICAW B - OFEM AR FERE 53 %
BB L,

EMXEY 2 b JIERARERECTMARE
BMEEOFNFNICOWTIEMHEY R b & B
LTz, EfRHIEIE. — o ORBBBEIC X HEE
ZNTIT R BRI E IR E O WigIc D

WTEHEEDRE LTV B, HIEL, TIERF(A)] .

[EL4SEIEREB) « [ FRIEREC)) O ZBMETIT

© FirERE > 52—

2R —RE F 125 (2000)

o T3,

(4) # 7 & 23—/ NTCIR-1 O—ETidd 5 23,
ERBRRE AT LFEMAOT A bav s va v
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BB EDOVATAIBRAFIIRDLIRE
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UZRREAAWTURTFARITMET D L X0 L
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AT, UEOAIZONWT, BICRBE/BROHT

H~OEBLWIENOERETR oI,

(> wT@ﬁ#étb1waR1®ﬁﬁ%E%
Ty hEFERLEZFHT AL (19984 12 B) |
O\Jm%I%t/b%ﬁ%Lk¥%rzb(w%
£3 8) ofRHEEREAVWT, ThEnrs—V 7
ERETRV, BRBORBEET A barrvay
BEIBTA TSV I OFIECOVTER L,
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5D R X FEELSET, IV 7T h 4
Fl & DBEREEE LI,
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REE R EHOHUEEIZL > TUTR > TS, —
DRFRBICH T HEBEOHEE OHEITRRI—
BT 5z e, BREMCRRO o~ AORK
KU EENEMERET D LIC/RD, VAT LD
Ml OB A DT, AR, EEOHES OH
EREEZRVT, TRENINCRBR R LML
L&, BEORBBERBEIC T AFEMOETITE L
A EFZENIRL T2 B DT, HITER M OHE DD IILRE
MIZBWTIEBETHE R, LI 8/ERD D
[LI8LI13], AFETIL, ZDOZ & E2RIET B2, 7
i 2 FOFMGAE v b EBET IBICT o728
BOHEFIZ LD EMUERREAVTHMERY
7220, HERRODNIZ L D FMOENIZ 2N T
ER 7,

Fo, ABETIHEZ LV, FHicETs &
T, MBHREOME L v 2T LOEM L DBEOR
DD, HHVATLBEBELE L TWBRETE
NoHDIRBEFEOMEIZE L TWFE, TORE
BRI OWTOFEAFRIC L < 720 | ook FHiRE
WONWTOFMBEHRTH-T-E LTH, &0
TEREENR SR> TLEI NS ZENBI LD,
TOEIRGEERBTE B LI, REFEOM
BV AT A0S EOBEEZRARTELERD
Do

2 FPHTALORBEREAVET—Y VIR
21 FHTRMOBE

NTCIR-1 Ti, FIARZFREICOVWTIE, B
RTTOERLIZERECEI R MEHD, TV R
FOEMIXEORBENE., AT AFHEIZRT 5 AW
M2 RFET B2 NTCIR V—7 3 3 v 7 Cid, 1998
FERA2BRFWHT A M &EITR>72[7].

TAET A BT, IR SRR 30 RIS K5 D%
Ry, V= v a v TEMNED» S BHSINTR
HLTHLHW, REFCHELLEMIEY X FOi@E

20

FMERFIM L. Bz e iEf e ELEM LT,
ZOFHETARTIR N0 F—LTRF 23 Y b
BRF/BESRE SN, 23 OWNFIL, BEEREF 2
7 8F—Ah 16ty b BHEBMIRI 4 F—A5
Ty b, BEZE EEHERBEO-DD baseline &
L) 1 F—A22%y b THB, KT, 2023
Ty bDOOL | BERREY 27 ORMFER 16 £ b
ExtE UTEREITIRo T,
—ODREHERIL, HOIRBE VAT AL IRRE
FERD ., 30 FOMBEREIIXTT D FE i EAL 1000
ok —20D7 7 A NMIZIBIZY 2 F & LT~
LD THD, VAT LDBRBRWEREIL, Z0 30 F0%K
KRBT 2RBRHEROFEIEEDO TR L o T
WEAZ AT 7=,

22 J—YUURR
221 F—YITRIZKBT—) 2T
EHEOOUMOGRI[7ITIE, FERTHEMLEE
fEXLE Y A Mver. )& FT A M TEME D LR
SNTHMBRHREOBKR. THT X MOBREE2MZ
T B2 TERRSCE Y R b (ver. 2) DIEFEME . 38 L UFE
MONEEEZHLNNIT B0, EfEXEY X b
(ver))& 23ty FORREEROETOLEEZ S —Y
I LTEXEY R M ERAOCTCEIHMEERZ 1T o7,
BRELT, UTFOZ ERbhotz, (DVEMTEY
Z Bver.)TIL, 97 1%DIEEMRAET Z LN TE T,
(ver.1 OHD Auto (FrPV=2 FHNETOEED
MBI EBAIRBHERICEL DT =07
Interactive(l) (REAEIE MFEHELR O KFERLE D KH5EH
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1000 2 L A7 —V ) | ver2 OWTFRERNT
b, VAT AOFBICEEIL o7, G)REERR
FMIFM O FETRBEERh o7 175%D2=—2
REME ROT T, YFEERBOIZEL > TROM
STEBOBERNTYRT LFEE2IT2>Th,
KEER S AT KA 2D Z L1x R 2T,
PEOX7% ¢ 2BEX T, ABTHE, BHE
NERBEERZ T 2R =Y v THEOR I &
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k3 2 N L2 BRIET 270, TiHT A bORE
MRRY A 7016 v hOREEREHVNTS—Y
VT EBEATIR ST,

X=10, ..., 90, 100, ..., 1000 {22\ T, FIEHFE R
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35, EMXEY XA NOBEELZFHDL -0, fEE
BMOATAERCTHRIBELEFBR (B % 1
(Interactive) &35, P100 I I #MATb D%
P100I £ 95,

% 11Z F, I, P10, P30, P100, P1000, P101, P30I, P100I
DRFEFBEZ & OEMIXERE=T, [EMIITTE
fi# (relevant)] & [ERYBYIEAR (partical relevant)] %
AR T [EfE) L35, SEOUV—2 a5y 7T
i, EBRICE. FHET A RUENC T v Y =7 FRE
DY AT L TRBELLHERIZ 1 #MATLOE EMR
XEYVA FverDELTTFOHBLTEE Hilcich
DT b DEEMILED A b(ver. VI Z TIEM
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XEY R Mver2)E L2[NHB, ZIZ T, '~V
TR EEZ DO, EEXEY R MMver.2) %
BINREMXEY A METHD LIRET D,

%avl {3, &7 —AHPOLEOEMLEY 2 Moxt
THEMRLEROREGOFITH Y | %av2 (T, 0028
EROWEBEOEHTH D, 0028 1%, EMEEEDN
1000 LA EH B 728 AT H EAL 1000 ¥ TL»
ELRNWT— Y TTRAIA-LEREWEE X
A LT-BE L E X, %av3 . EfRXEY X
OEMSTERD 100 HLL EORFBRBEIZ OV TOFE
Y, %av4 (TIERESCERLDS 50 LA E 100 R OR
RBBIZOWT O, %avs X EMRTERD 50 4
FEORBREIZHOWVWTOEYTH B,

2K TSNP OLEHETRT,

£ 1 T—VHOEMLER (FHT A L) # 2 FAFOLER (THTA L)
Topic F 1 | P10 | P30 {P100{P1000| P10} P30 | P100 Topic F T P10 P30 | P100 [ PT000 ] PI0L | P30l | P100I
000 203] 28 551 109] (69 283] 289f 289] 289 0001 2910] 11181 75 9 479 3961 1118 1301 124]

0002 T172] 4710 6 73| 673 5644} 4728] 4784|5074
000 19 1 130 17 | 191 19 19 19 0003 4841 2573] 10 01 859 92[ 26 7 3077
000 14 1 3| 91 12p  14] 12l 13] 14 000 7000] _5174] 73| _188] _664] 6274|5191 5251 5518
0004 38 371 23] 30| 34 131 37 37 000: 3857 35] 961 254] 830] ¢ _ﬂ} 1 28 852
0005 13 2] 4 51 10 3 5 3 10) o] 427 lzzzll 92| —237] 802 39| 1262) 1359|1762
3 0007 498] 1617] o1f 273|835 4] 1702] 7862|2348
e B s R EE RS RES
3009 [ REE] ) O 741} 6870 1624] 1637] 2043
0008 25| O] 8] 16 22 25| 8] 16 25{ X010 802] 6 71 0| 658 5173] __661] 1128
0009 8 8 6 6 8 8 8 8 )01 2554 60, 4 13] _4562] 62 413
0010 55 51] 25] 35| 45 B3| 51 51| 53 N 4989 i 388
5o 7 3 & 5 5 7 g 7 3 0 4565] 86| 276 815| 6284|1085 1251|1725
00 3924 57| 122|367 3407] 149 499] 1543
e TE== S EEE SRS S
00 5060 2598] 5 4] 509 5883] 261 649] 2833
0014 317] 283 55§ 96| 210] 310 283] 284] 287 % z ‘833 gzg 3 ; ;J % ,gg 7g :;23
0015 201 201 1t ‘f Ll 20, 200 201 20 0019 696] 2508] 6 90 5471413 60 4512803
0016 50 51 4 5 5 5] 5 5 5 0020 30! 116] 48] 207] 657] _4861] 4117 354235,
0017 16] 13 6 8f 13 151 13 13 14 0021 6286] 3339 7 9] 556] 4859 346] 33647 3479
00 167] 100] 21] 39| 75] 155] 103] j06| 120 $2z 3682| _1906] sz__az( 5374583 1927 1952] 2i23]
2 6611] 3712] 62| 120] 37 [} 712 _3726] 3823
% 5 g :; ?‘: 7(15 é 0 0 gg 002 5317] _2852] 75| 179] 480 7 B61] 2882 2990
002 4249 85| 53] _140] 595 78] 1208] " 1266] 1612
0021 1 0 1 0026 4249] 1y8b| B2l 152|839 03[ 1202] __1257] 1479
0022 2 4 [ 5 0027 3465 sal 69 176/ 497] 391 168 82[ 2294
3 0028 7765 7] K} 3] 938] 637 134 87| 7334
gg;g 1)2 7 . ol p i 2 ’2 7 g 002§ 4799176 0 655| 4553] _1795] 1878|2235
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:&%thﬁ; Fio, X7 5, P30 L. %av2
T PIO0 XV HKREWV 93.7%% W —-LTEY, 7
— U 7T EXEEN DR EICEH, MFRRE
W EDMEREDTHBZ L Bbholz,

3.2.2 f§5 Move-to-Front £z &3S~y L4

RIZ,2.2.2 TR~ 5 Move-to-Front 12 & - T,
X=10, 30, 100 {Z2WC, PX CERFNFIHELI- & &,
Al OE Y S DORRBFER D AL X iz kE X D
XELZEZNEEBMU, PX [ZBMULE S — %
MPX &35, MPX & MEERIL AT ATRF L-BER
1 28R fRE MPXI &7 5,

# 10 {2 MPI10, MP30, MP100, MP10I, MP30I,
MP100I IZEENDEMIEHEZRL, £ 11IZES
—NVHRDOXERETT,

£10 TN POEMIERMIF) GHET X b)

Topic F_I I |MPI0O}MP30}MP100|MPTOIT MP30I] MP 1001
0031 21 18 20 20
0032 23 10 3 19
0033 162] 161 5 4 144 161 161 162
0034 5 5
0035 2 25, 2
0036 4 3 4
0037 5 61 9 4 60, 63 63 63
0038 S 2 35 37
0039 6 4 1€ 16
0040 47 46 4
004 16 14
004 22 8 9
004 35 5 ]
0044 15 5 5
0045 8 4 7 8
0046 7 5 6
0047 0 1 30
004 4 0 34
004 0 6 9
0050 37 3 7 7
0051 20 5 8
0052 9 9 9
0053 84; 67 42 68 78 13 79 82
0054 584] 504 70[ 146 295] 513 524 570
0055 40 8 5 40
0056 81 51 7 9 6 60 66 67
0057 187f 160 120 17 164 174 181
005! g 10 1]
008! 1 56 3 46 60 56 58 61
0060 [} (] [
0061 4 2t 23 24
0062 2 12 9 22
0063 4 1 29 43
0064 59 59 3 50 58 59 59 59
0065 0 0 0
0066 5 3
0067 22 3
0068 33 26 4 48 37 43 48
0069 10 1 1
0070 i1 104 49 77 10! 105 107 110]
007 1 1 12
Q07 1 14 18 0
007 1 8 10 1
0074 7 6 i7 7
0075 14 3 14 4
0076 17 0 15 6
0077 6 6 6 6
0078 6 6 6 6
0079 10 10 10 10
0080 i 15 ! 16
00 8 9
001 8 9
00! 3 20 3. 35
‘oav 1 (All) 100.0 7031 88.1 96.4
%av2(50<=R) | 1000 | 869} 438 70.1 89.1] 905] 944 978

Twmﬁfﬁgmwmummﬁv(mn~mm0M3#)
FIEfECE Y

1$ﬁ%ﬁ%fﬁ&otﬁ?”/27A BY EA RS

mexmﬁmsfwAmﬁﬁmﬁ%ﬁEth#TO%

Lol XEEREML T~

MPXIMPX IZXH3E8I o 27 A CORBER LA ML -7 —1

Yoav IEARSCEH DO E & O T3y .

%av2 IEfECHEEL 50<=R ORI >V TOFEMRTE

DEIG DO
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#11 F—NHhOIXEHMIF) GHET A ) PRWTEMCEY 2 M &ERL, BOEROFTM
iTlhotz, EEL. 1L & 1 2EBMLES—
Topic ¥ T MP10 ] MP30 | MPT00 | P T01 MP 30l | M 1601 PXMPXI {22\ Tk, BB 10 FDOAIZHOVTO
00: 253 0! 336 130 336 1215
gg gg o 327 1; ‘g“ ;i- B TH B, LRI RIEERREI AT O
0033 S T 31 i BRERER 18 F—2 4Ty FON, ZRENERD
0036 4 5 K] 91
0071 493 %3%’ dsal Tosel g6zl Toas BRRBVAT AL o THRHEN 10ty FTH
0040 % S e e st 5, RRMEROKELHE L, THKE (s
% at ;;3:%—-23 e L) OECIERL &+ 7R RE % 12, & 13ITRT,
004 2344 98] 346] 4 98] 346] _ 1244
] i1 %;q a qégmgr abcdefghjk FZNENORBFERD run-id 2R
0046 48 45 422] 39. 45 422 9
0047 15 5] _488] 1601| 195| 488|160 b7,
e e e
Soar o7 T ﬁj_ St %12 BAd7—NIC H R B DB A+
005 515] 95] 505 762 gg gg ;g s .
% oot o (53 BRFRFRE) GW?“ AR
005! 155 38 57| 02! 38 357 gz_q
0056 3596 1591 00! 553 59 1714] 1944 775]
Socs zion ol 1ol ool el o el
§g§ ggga 2253 120] 376 45| 2 g 2 3‘2;‘5‘ run-idjalblcld]e]|f g h J k
47 494 494 e —
o8 208 T " e F 1121 21 4| 4] 4] 4] 8| 8] 8
006! 281 9 301 855 30 55
e P10 | [o o[l e[l ) 86l g
06s 363 L] 571 1] 7] ML P30 11 2] 2] 4] 4] 4] 4] 8] 8] 8
%7 zggg ?3‘.”,30‘3 P100 | 1] 2] 2] 4] 4| 4] 4| 8] 8] 8
o0 3 ] B MP10 | 1] 2| 2| 4] 4] 4] 4] 8] 8] 8
21750 692 47 77! 031 759 9
o —— B R BRIl i e
007 2500 7 475 :59 74 475 ¢§l MP‘OO 1 2 2 4 4 4 4 8 8 8
g;: ;Z;; 54 ﬁ"f Eg 4 117 o1 run-id:10 7 v M ORHFE RO run-id
0076 555 4 47 47 FIEMEYXEY X b
on ] : 1 PXERUGERN D LI X T oR Lol =
0678 07 r i 3| MPXPX 2 EAL 5 F— ADOBRINFERD O HAL X 970 %
008 39 3 Z] 2 7 Eol-XEXBMLES—V
0081 54 7 56 11 7 5.
Odds i 0 T S 1
min(oogf?)s 7554 46| B8] 301] _ 855| 88| 301 855 #£13 B S—N kA REERONEN AT
max (0059) 394 2 245 635 1860 2310] 2 3267]
b e e i m I i el (10@%;&) (FPA7 = )
Topic: ﬁ?uﬁ!‘é%(&earch Topics)& & (0031~0083 @ 53 )
Fg‘%ﬁ%’%‘[ﬁ‘( e o e xtEERL T AT B BREER
fizote I AT MCLD * run-id Jalblcldlelflelhli] k|
MPX-PX IZ LA N MBI X g
&oti%gfégﬂit _ﬁ#ﬁ&i{k% > L YT oE F (10topics)] 1] 2] 3] 4} 4] 4] 7] 8] 9] 10}
MPXIMPX IZHEERI S 2T ACORBRERE M2 7 — 1 11 2| 3| 4] 4] 6] 7] 8] 9] 10
P10l 1] 21 31 4] 41 41 7] 8] 9] 10}
X T [P3ai 1 2| 3] 4] a] 4] 7[ 8] o[ 10
F100Hb05d X5z, BRI ZVEHMET 51001 5033 ar a3 sl sl io
2 FTiE, B0 7= o 7l L D IERECER OB MP101 11 2] 3] 4] 4] 4] 7] 8] 9] 10
pITES Wﬁrz FOBE LY bEFTLR 2T mg?g& : g g : 3 3 ‘71 g g :g
Do, # 7 O PIOOI D%av2 &, F 10 ® MP100I m%%ggfbf#m%%@de
s g5 ZEm 5 E =
D %av2 BPIFEAEELLRVI END, RN PXI'PX |2 Rt2EI S ?Afd)fﬁ,:ﬁ%%mit?ﬂ”/‘/
T I DRDIIE, FERE T AL ORHER MPXEMPY [ZXEERL S AT L TORBREREMR 27—
PHBMOT—Y 74T d L0 b, xEEEMER
ROFBEHTHDEEZDND, TN ERBRBBADR DD bOO, 53 RFRE, 10
BREREOFNENICOWT, B OEEIiT2 <,
3.3 T—yHFBEMITEDEEDRL =) T AR MOEEBITITEA L

T ) SO BB HERD O OLERD > BN ERbhol,
AT LFHBI~OHBEFALD DI, RfiOT—1
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KEMHETF A haL sy UEEDTHOS—Y 7220 T NTCIR-1 DO

4 RLHHERBRICK DM
ERRHIE DN AT LTS B2 RIFT h
EIDHARBD, T X FOFHEREY M F %
HBERTDIBICIT o7, BEOKHEEIZ L 2 IEMHH
ERRELIEMECEY RN F 2AVT, FHE21TR-
7o
ERFHIET, SBEBERBEIZOVT,
WWEVHE 1. 2 & LTI, BHIE LM
EOWHL > TT o7z, R 141 HIE 101, H
TE 2(J2), EHEHIEF)D overlap 27~ overlap iF1E
fREUIED—HKEAHARETHY A & B D overlap
BUTOESICERIND[13],

(4 N B)
(4 U B)

AT DRI R, ATET & FRIC, BERERR R
RAY DBRBEER 18 F— 4 47 By FORNORE#AE:
10 &y FEEAR, HIE L HE?2 REHEF D%
nENT TEMRE . TESNER) CHEShCS
DEZFNFRO TEME)] L UTERIEEROBEL
EEL., THRE (Wwal) OETHEMZ T
REFRISITRT, ab,c, de fghjk ZENE
NORHFERD run-id 2Fb7,

£ 14 DObIdLEHC, REHELHE 1 &
overlap IZTRE WL DD, BMHE LHIE 2. HIE 1
&I 2 B RHITE LRIE 1 &HIE 2 O —EE (overlap)
305 B THY., HENMRYVRR-TVWDZE
Bhhb, Lrl, BI5Hbbd X5z, HIED
DI X BIBMOEENTIZ & A LR,

1.4 DF % Tk~ & 512, BEROHEE OHIER
BE2AWT, ZRZNINCRBREREELTML L &,
BEOBRFERBEICIT 25 (EHFE) OFHR
FEAEENRLRBDOT, HEEMOHED DI

FEMICBOTIERBE TRV, 0o T &R
[1LI8LII3]. HFEDOT A haL s g I DWTITEE
NHHENTVBN, HAFEICxHT 2 FHRRE
Th, BHORRIEMILEI A bDZALENTY
AT LEFMULEZBETH, VAT AOHEXE 2T
CIIE & A ERERINE WD Z e DbiroT,

R HUEE

Overlap(4,B) =

ZOW

© FirERE > 52—

# 14 Overlap (FEl7 A k)

Topic F, J1 F,J2 J1,J2 1 J1,J2, F
0031 0.519 0.243 0.132 0.132
0032 0.917 0.167 0.129 0.129
0033 0.579 0.703 0.451 0.427
0034 0.600 0.357 0.214 0.214
0035 0.771 0.480 0.358 0.358
0036 0.875 0.600 0.545 0.545
0037 0.680 0.486 0.342 0.321
0038 0.846 0.117 0.090 0.080
0039 0.941 0.063 0.059 0.059
0040 0.702 0.938 0.681 0.667
0041 0.938 1.000 0.938 0.938
0042 0.696 0.593 0.407 0.370
0043 0.971 0.800 0.771 0.771
0044 0.800 0.824 0.750 0.706
0045 1.000 0.611 0.611 0.611
0046 0.822 0.400 0.333 0.333
0047 0.844 0.212 0.114 0.114
0048 0.800 0.571 0.389 0.389
0049 1.000 0.267 0.267 0.267
0050 0.568 0.857 0.476 0476
0051 0.762 0.440 0.269 0.269
0052 1.000 0.667 0.667 0.667
0053 0.694 0.540 0.392 0.352
0054 0.399 0.443 0.642 0.336
0055 0.767 0.225 0.184 0.163
0056 0.309 0.367 0.121 0.119
0057 0.508 0.468 0.247 0.243
0058 1.000 0.800 0.800 0.800
0059 0.742 0.424 0.323 0.310
0060 1.000 0.800 0.800 0.800
0061 0.667 0.656 0.452 0.438
0062 0.636 0.909 0.545 0.545
0063 0.955 0.638 0.604 0.604
0064 0.919 0.700 0.689 0.667
0065 0.900 0.800 0.700 0.700
0066 0.970 0.912 0.882 0.882
0067 0.652 0.786 0.500 0.500
0068 0.731 0.539 0.382 0.382
0069 0.538 (.786 0.400 0.400
0070 0.438 0.676 0317 0.297
0071 0.769 0.846 0.615 0.615
0072 0.714 0.364 0.241 0.241
0073 0.440 0.286 0.143 0.143
0074 0.300 0.309 0.103 0.103
0075 0.625 0.429 0.267 0.267
0076 0.706 0.714 0.476 0.476
0077 0714 0.833 0.571 0.571
0078 1.000 1.000 1.000 1.000
0079 0.800 0.909 0.727 0.727
0080 0.476 0.583 0.276 0.276
0081 0.700 0.545 0.333 0.333
0082 0.727 0.889 0.636 0.636
0083 0.718 0.659 0.432 0.432
ave 0.739 0.589 0.449 0.438
Topic; i % 3R (Search Topics)& S (0031~0083 @ 53 {)
FR M L A IR E Y 2
JLHIES AL BHE |
J2HIEE BIC L DHIE?2
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£ 15 R DHERRIC L SRR OB ST

GHtiT 2 1)
run-idjalb|c|d]e|f g hljlk
F 112121 4]4|4|4]8]|8|8
J1 112]2]4{4]4]|4]|8]8|8
J2 1121 2] 5|4]5]|5/8/8]8
run-id: 10 &~ ~ OEH %’5%0) run-id
FERARHEIZLDIEMECEY X b
JLHER ALK DHE
NHEEBICLHHE?
5 F&H

ARETIE, REETFRA L7 va v 28T 5
BICHBEL 25, EMXERML LS TIUIHEY
TAVICRET D ENTEBNEVIBAND,
NTCIR-1 DT A b 3T A hORHFERE %
NENHWT, 7V v I EBRE TR -T2, T—
VI EBOFRRMNG, NTCIR-1 1220\, BLFD
Z e,

(WBREFRERD LA 100 2 & 57—V »Fid,

ERRCEEN 1~50 HRETHLIBEITIE, 1T
IFTEMIELBBOICNETEX D), ERECE
A% 100 LA ETH BIBAICIT. HENTHS
Lz en, Thbh, EEXEERS VR
FRBTL, L OXEET—Y VT HLE
BB, FOHETH, AL 100 D7 —11Z,
MR CRBELI-HERENZ D LAEERRY £
SOEMIELNET L ENTES,

QX H2T =1 7T D56, FHE CIA

Aot Uiz & & i B oRHEREN BT E
fiL 100 57— U 73, MEERREL G
BLESTH, L DERIELINETE B,
Fio, SEEURRE AT 100 fFLodb
RVEHEDOT—) U I THEL OEMIEZIL
ETELBARETH D,

By MR T =Y v T BMOT—Y I Th,

EOifatE%d 7=V v ST B LB, VAT A
(RIEFER) OMIFMIC K& 2EITR S
nzn,

HIEEORL AEEOTEMICE) 2 AN
TR ROFMIZE > T, LLFOZ Enbh

27,

DEEKFEOT R haL s g OBEERIZBD

TH, EfFHEDODNIZE DV AT ARIDKE

W
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RFHE OBV R bR o T,

v

AWFEIL, H AR BLE AR KB AT SE e
X HESBREREREAOLOO2—L X F 2

[ A7 L) (BREEF S JSPS-RFTF96P00602) -
£5,
$EH
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Query Expansion using Context-sensitive Local Information of Clusters

A

petlt

HEWERE S F— IO B
Koji EGUCHI

National Center for Science Information Systems

L 3|
KREORBHRENOHLEDERIZT 7 AT EDDOEHRFED—DIZ, I FRAFIEILKTIOI Tk
BhHd, EFE, 7TV VTNIBTB VAT A 2—FEOA U F T v a VERBIC, BEbia—Y ok
EITYICBMDASR, T—2_X—RA ML TERBLETTH LT, 2a—FOBHRERERIGADZ L%
AL THOMMIZOVWTRELTE L, FIRX T, 2—FRFEELHE L7 FRAFIZEI 7/ = VRO
2, AT I AMIGLTY FRAEPLRRENTZBAMAREREAVE FREHICRET 5, EENLER
ZELUT, REFEOADHIZOVWTORBEL 2157,

ABSTRACT

Cluster-based browsing is one of the effective methods for accessing needed information out of a large amount of search
results. We have investigated the framework which can adapt to dynamic information needs of users by searching against
database using the reformulated queries, in which users' interests are captured at every interaction of the system with users
while cluster-based browsing. This paper proposes a new query expansion method using context-sensitive local information
extracted from the clusters judged as being relevant by users. We found that the proposed method prospectively has good

effectiveness through basic experiments.

[(X—U—F]  IFRFRESTIVVLT, s VR, BET 4 — KAy s, ERRETE

[Keywords] Cluster-based Browsing, Query Expansion, Relevance Feedback, User Support for Information Retrieval
1 EAMNE EREToND, UEO XS REBEICHLT 5
HE, A5 =2y FEBEOETHHERR Y b DOERRRIBEPEERFEL 2o TS,

U= RBFREEOERIZLY  BEV=—FE EFE (1) ORREICHLT BHIED—2H 7 = VL
BEReA T4 VERICT 72 ATE ZRENR #iE  (query expansion) THd, Zhik, 7=V

ffahoo5H 3, FHUIFED, BRBREVAT AL BOBMSHENEZ ) EBICME ENZEADEE
INETULCEERREEZE L5 I TEE, PHEBIZITRI>LOTHY, InE THxDFEE

L Ledn, HROBHRBRBL AT LICBITHM PDREBENTE=, Zhbid, LT L ICKAE
BL LT () 2—Flotmic@glie s = ) oFEdkAh na,

EFERTLHZIL, Q BRELABHRESR @Y/ —FALLBT Fa—F

(information needs) PHRFEDBERICB W TERICE (@DAFTERENZY—F 2 (FxiE [1])
L3 2EHERICT U CEIG T B HMEED 43 112t (@) XEF — ¥ _— R BT HEOHBFERIC
ENTVWRNI L, 3) REOBRBERERNLLEF ESOTHBEREN Y Y —F R (filx
WEELHTOIK2A—F IS RRATRERT L, I [2,3))
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IR BITD AT VA MRIERBIHERE A\ o7 = VIR

@-3)LETF —F _X— BT HEHEREF
MLTHEERSNEZY Y —F 2 B2
[4,5, 6]
OBRBFFERIOD T A — Ry 7 2L BT7 a—
F

(b-1)EE 7 4 — KX 7 (relevance feedback) .

TROLRF[BRICNT D2 —FOBEEME
HEICESLS 74—k vy (BlzE (7,
8,9])

(b-2)BENES 7 +— K23 7 (pseudo-relevance
feedback) ', TRbbLMBHERD LA CE
EHIZESL 74—y s Iz (10,
1))

()7 =) OBBERICLZ T T u—F

[12, 13] &

Fo, IS0 OEETICOWVWTHRE &R
T3,

L ZAT, BEMRBERRES A 7IBWWT, 22—
FOBFRERDLZNIZHE ) BAEHENR L LD
WEMIZEL T2 L1, SLOWRFICL VIR
ENTWD [14,15,16], LU b, mido L
HlehERD s = VBRI EARNIC, BN BRE
KREAMMEE LTS EEbRD, —RIZ2—F OB
B2 ERERICISZ A Z AR TRV, EED
X, 22—V OFREROERLPBE/ROBRI DS
DHLTHEINDEVIEEH 2DH &, (b-1) [T~
AT A — Ry 7 ORMIZEB W TEN R ERE
ROHEBIBRET 2HELZRBE L, Zhid, BFR
RRIZBWTa—¥2REE (R#EE) LHELREX
EHOINENE I Y EOBMOEUEORKEIZ
®ESWT, 74—y I OESRBMICHETS
HLOTHS [17, 18],

T, BNk 3) OREEET L HIEDO—DIT,
BRERREHNBE LI TRAIRES TV
2" (cluster-based browsing) 3% 5 [19,20], Zh
. REBEBRICHLTIIRAF I TE (OT7RS
SR KX MM E BBRICETL, a— ¥R
BAEXENEEND LB LT—F %17
Role ) FAFRIIBE L TCHEIFAZ ) 7%
E1TTB, LV FIEERVETLOTHD, =
Nk, KEORBHERESPOBERERICERK
LAXERIIRYAL 2B 5, 5L 7
SRABNESI TIPS OBRBICBNTHRAT
BURTF A o a—YEDA L FT I a R

(i %43

32

LT, 2522 DFEREFDHICRIALCZ = Y L
EEETTIHFRNERF LT (18], ZHUE,
(b-1) THRALZRKDOER 7 «— Py 7 DILEF
ETHY, Eo, BNLEREROEMICGERT
HRERH 2 TV D,

IOFEIBOTR, 2—VREAXERE T
HEBBELTRIRLZZ 925 (UTF. &7 TR
HLRET D) OBEBIIESHNTI = ) IEET
I, FOBZY T A X DK RIERE RV
D=0, VI7AFHNOBAXEBEZLBERE LB
TEAXEBIZ L HERPBATIREEENEV, 1€
ST, aryFXAMIUSUTHEYREREER Y T
ZENLHIH L, FRICESNTY = Y EEL TR
FTENEELWEEZLND, ZOL) EEE
WobE, RRXTEREF-LBELLT, #A7
FAZEERTHXBERICH LT, 7=V LD
PEICE ST U v S O XEEAS DR EFIH
LT/ = UEERITR Y, ik, RBERI 72
FixtTAa—Fo@EGHEHNEERAWEES Y 4 —
Ry 7 OPLRETH DD, (b-2) TRA-BEHEE
T4 — RNV ORBERELTNDELERD,
REFEOHHUEZIET S L2EME LT, 22—
FOBERERN—ETHIHE L, 22—V OFHE
KPETHREEBE LEERE T, —F
D HIML XENGLRBT—F =2 RN E
BOBER, REFEOEIMEORE L 2B/,

2 VSRAEILTIVPUTELBERITY
#isk

21 HS5REIEILTSHUVYT

AEH T, REFEOERERO—DTHD7 7
ABCESIL T TP TIT OV THER RS,
Zhit, EAEXERAEAIECHTD L DITAEN
CHEBT ERADBEND, 7T AL EH
(cluster hypothesis) (ZFESWIZBRBHBROT I v
YTERETHD (19,20, T, FERBIRT A
I & BRBHERDE 2 OLEMOEREICESWTY
FABEYUTEND, RIZA—FREEI TAI %
BIRL, ZNHEENDXEBHIZH LTV AT A
WEWEIFAZY IR Thbns, 20Xk A

VHENEA T 4 — Ry 7OV O, v—h T
4 — KXy 7 (local feedback) & HFEIEN TV 5,
PHEEMNICE, FRUSAOH L RERIZE > TH, 22—
FOBREROHEBH L5 ENED, ZHIZ OV TR
ERANNPLEEBEbh 5,
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VEZ I Va v EEEERYETILICED. KE
OBRBERERDP O —FOFRERICES T2 CEHEH
BROALZ EEXET D, T TR FEREEHX
BISZAFY LI D—DTHD, BTRIZESL Y
SRFV T ATY XARHAVENRD, ZhIZi
Nk EOEFRAEERL, QXEOETNENLTET
HAEEL. Q) BRINSEZEEETDHEND
3 ODOBERETILERD D, RmCTIE, BEF
BDOREBOEDHIZ, Cutting HBIZEIVEREINL
Fractionation 7 /& = U X A [19] Z 5%,
Fractionation 1X. AV # T 07 4 TIRBOT-HIC
SEOEMSLY bEIEZBRELTRIFENATND
o, UTAIYRAIYHEFREER TS L
DHEFBMELTEY, ETEENIELS &L HRAIFIC
P52V S REBRTHET LT XADIFELR
‘’ELTND,

AL THE, ZORMRERZT AT AL E LT,
ELEUTS 2 > OXEEZRIXEI FRIE—D
DI FTAZIICEELEDD I EFIERBEVIELTHST
25 A EKE—OFTORL LT £ d, BlA
TAAY XL ERND, I THOSELEOR
HICARREZR, d, d, TR ThxEs
7R (BBWEIXES TAFIDOELNT b)) &

THE, WRTERTLENTES!
(d.d,) (1)
sime(d;,d ;) = 2
‘ Jala,|

FROBEBIEIEXEOHE FE~DEERVCSEIO
EFIZbAVWSRD [19], B, KRBT S
7TREY TR THEEEFIZOWTIL 4ETE
k5,

22 HSARIETHAENY T HEE
AEHTIE, BEOPRIFLTELI FRFICED
BEGRS 7 = VHLEE [18] (2 oWTCEMT 3, Zh
TR 3L
21 HIZRULIEZ SRAZICESLLTIOV7IEE
Hé‘a—fmﬁwﬁ%wgﬁmﬁmféck%a
BLE7 Tz VIKEETH D, T, RFEICE
B VEEHHET, 87 4 — PRy 2T oﬁ
WA (overfitting problem) # T B Ryl DE
AXENERTELRLDEB XD,
I GAFIESL T T U S OEBIZEBNT
XEZTAZIKH L TheE&N D2 —YFOMEEHHE

BT AREFEORMRERALOTHY,
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NHa—FOREZERV AT T A, EEAVD
NTE Y PVERETMICE-SL Rocchio D=
[7,23] ZRAD L HIZBEET S,

Y 3

‘UG ER( 1 G,eRC d,€G,

Qi = m( G,

2 24,

G,eNCd €G,

(2)
P L, ROICBIA2HEEOKE. EAVPADOEL
EBEBIIOVWTUIZEOESRE 0 L35, RC & NC

HENENEE Y 7 A G, FHEHBEZTAZ G, D
EATHD, ARIX T, BELLTREE & bHE
ENBRVWTEIZBALTIE 74— RSy 7oRELEL
R, ETo, R ML aQ, 4, QIEERERERL
ENTVWEHLOLT D, o, BIFERENRE, ADT
A= KRNy I DEEGERTNRIA—FZTHYN, B
BERENOMEIZ 2,05 BAVWLNS,

WA (FEE) 77 AZROENETRIZENT,
BiEORB RGN = U LEMT 2 EEE
DELZ MDVEFEL TOEKEERKX 3),@) I
RAT D, bbb,

aT/(c.“ ¢ Piy) (P, <a)
2

(pl(,r > a)
=<05 <b
ﬂ (pk,r ) (4)
Clﬂ +Cz Prr (Pe,>b)
Prr = maXGeR('<qk S(G, )> (%)
pk,n = maxGeN(‘<€lk ,§(GN)> (6)
8(G,) = o)
3(G,)=s(G,)/|s(G,)]| ®)
SG)=(/m)- Y4, 9
d,eA(G,.q;,m)
G,)=(1/m)- Zd (10)
d eA(G,y, qg,m)

=720, AG,ap mBBVIEAG, q; mit. Th
Zn (4, 4) (4,€6)b5 0 (a4, ) (4,
G)DERRKEWVIEIZ m HOLEST bbb
£E5E57T, ERXEFAVBZ LICED RBEORIET

PIOTATY ANIMBHZ S AZ Y L TEE LTH
LNTWBAHE—Y vy« 75 RHF Y T (singlelinkage
clustering) [21] %M S A& VU JICEALE LD
ThbH

YEEONE, /) OFREERTILICED, 2
PORMA KB U ELERKE 2hic kS s 725
VUEERELTWA [22]08, AR TN
BA%x AV B,
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7T ARIBITDALT I A MRERBITERE BV 7 = U iKiE

® 1 ERTHOEOHZ =) HAOHFHRER, RERERICHT @A CELK
(1) initial query (2) previous (3) new (4) |relevant documents|
information needs information needs
(a) TNFuT—Vx b Multi-agents Object-oriented 19
(b) Neural Network Neural Network Robotics 35
Ea—
(c) y ‘/; - :;‘ Human Interface Dialog Processing 30
(d) SNFUAT AT Multimedia Image Recognition 50
(e) e TR Image Recognition Natural Lan‘guage 33
Processing
® BAREE L Natural Language Image Recognition 34
Processing
(2) T —F =2 Database Multimedia 34
(h) WH L FHE Parallel Calculus Human Interface 50

£ 4 2—FOERERVB—ETHDHE LB T 5 EOIHHETHRE

constant shifted
) a\fe'rage (2) % increase 3) o @ a\(efage (5) % increase 6) o
precision precision
(A)a =2.0,n=|G, 0.551 0.0 2.0 0.268 0.0 2.0
B)ym=10,n=|G, 0.553 0.4 32 0.366 36.6 22.5
C)ym=10,n=10 0.592 7.4 32 0357 332 22.5
D)ym=3,n=|G/| 0.551 0.0 2.5 0.370 38.1 19.2
(Eym=3,n=3 0.565 2.5 2.5 0.345 28.7 19.2

2—HFOBFRERBHBHORE BT EHRICY
TYLEET TRAAPELULRVMERSH D LB
LT, RQ)D o HBEELYRERMELRY, &
BIIABERIZED T 4 — RNy 7 P EFICHA &
ho, =5, 2—FOERERVPERNIC—ETH
DHAETIEI/ ) EWEE I T A BELT D Z &n
ZVVER AR LT, e DEFETHAONDS 2 &
DWVEEIUTEVEE 2D, BWEZ FAIDLED
NABERIAMCRBENBICEEES, Zhb
OPRERBE L LT, RREORME T2 —FOFH
BERPDLTNICHB T 2610, AiEORZERC
HAubinl/ =) OB+ b rRERRL OO, B
B FRAIEROMBEINT-ABED S =Y PAR S
s,

3 V3RFIIBITBa0TI A MEELBFRINE
ICX 3O T )R

22 BICH - R, KQISRENTVWBREY

BIZEE 7 AP REENHAETCOXEELT 41— F

Ny 7 OxHRE LTS, KWL T, LV ERMRIC

2—YOEFERERERMR L7V BERT B0

34

W2, B BRE LT, BAZ TR 2R T B
EEAEDHY by ) LEUTAEHESORZFIA
LT/ VR ETT RS, Zud, RBHERI 7 X
et a—FOFESHEHNEERBTS8,. ® 2
WRT LTI FRAIRNDT X /T REDOXE
HrEBHNICEAEXEFLREL AT VIR
T, BHETHRA-HEES 7 4 — RSy 7 OFE (]
) ZHELTWAELEZXD, HUEoEZICES
WT, BEFETHARICEY 7 VIEETT2 9,
7B, FRXTHEEOZH, ADT7 4— KXy
IZDWTIEERET 5,

d (1n

1

Bt =G ";RC] G,eRCA,eA(G, iy.1)
72Uy AG, Q. mIFRO)EFRE. (4, 4) (4,
EG)DERREWVIEIZ n ADOXESZ bAD LD
BEETRT, n=|G| ©& &, FRIIHFIEZELZR
W@ EEMTH S, ERICBT S e idR)EA
WTEHEIND,

BREFETIE, 2—PRBEAXEZELLHEL
TERBRR I FRAZBBEBRTH-0T L1, BRI
Aubiizz =) B30 D),CH L » TR EN LK
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BTy

#moxy

Kt HEB#EST — Ky 7 OBEKX

BE-
952

S

A\ —
BRISASZBYS
RFfERORA

X 2 REFEOESM

WZESOTEIRIZIEEE - Bk S, #cRks =
JeLTa—VIREEND, 2, 2—Fidr/ x>
UNORNEREEZRETDZEBFHINTND,
B s = Uik, BRBICAVD ZERT
x5, LEn kS, WRWR = VIR IV
2—PIC L AEEREL, 2—Foar br—Lk
(locus of control) ZXIEL, HHTH S [24],

4 RRRRURE

AT RIT HERTIE, WWW 2Ry M2k
BRI HEROKEERME A M RICIE LT 1 TiF
DBEAFEHIML XEEGEHNVD, A1V T2V
{Zi3, BEOHTIML # 7 THENZ 7 L—Rioxt L
T, BN S % H =45 s £ O TF-IDF &
23 L BEAFITEITRo7 [17, 18],

#F IDITREN TV D EAEHPHBRIIZ ) -
N0 ) 2RV NR®RE, 867 4—F
Ny 2K VEEEZ T2z VEHWT | BOF
RZEEZToIL L EORBERDO LM N XEEZT T A
FV T OXBLET B, 2B, N FORBRERL
RIZITARY L IWNETEN, FTAZEN k@
REATEE T IR TRETT 5, Kin
TIEN=200,k=15 & L7= ¢, EBICRRIZAWZZ
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# 2 HAIORZBHIHWOW7 =Y OfF L

75 A ERBICHBEESNRES = ) Of)
(1) previous query (2) suggested query
(weight : term) (weight : term)

1.288:3% 51 15154 %7 x—A

0.679: 358 41l z—<r

0.136: A& Y 5.081:HUMAN

0.117: 35140 4.958:HIkR

0.117: 3R 27197 RS

0.104:. A 2.749INTERFACE

0.090: Y =~V FY s | 25485

0.084:PARALLEL 2.438:SICE

0.082: 12734 F 2254:3n0

0.081: 4% 2.005: %%

0.076:78 U = — A 1.909:INTERACTION

00724 »H# 7 x—2R 1.814:3C#k

0.066: &Pk 1711 FF 3T

0.063:FREAL 1.635:LANG

0.063:RBF 1.550:FURI

00624 v HF7FT 47 1477 FUE T3 R %

0.060:REVOLVER 1.301:JAVA

0.059:COMPUTATION 1.295:INOKUCHI

0.059:FEM 1.264:NTT

0.057:F Ry ¥ I 1.252: 2 % )L

T OFEF 2DITRT, T, R IQIRENS
BHRERGN) KHELTWD, £/, flE LT, &
ANTRENT I VKT B FTAEZ Y T DfE
BERIIRT, 22T, FFTHEALEHOSZ
SO LRI 1 DBI R 22D FAF %, ThE
NRAKNIFGAE RARN2TTRELIELRT,
FEBROT=H, KB MIZBWTa=0.679.b=0.339,

S AAEWEEFIT AT L E LT, [HFE] 2512 AV
7.

S a—YREE LHIE LT TR T {cluster} % R BRI
RARTFTAEY T EITH & &, BBRIIKRRKIZE-T
7IAREEREL, BL, B i3, ERUTORK
KOBEEE 25,

I_0.0752rlclu&er,|_| ) (12)

cluster| 2 66.7
5 (Zvicluster,| < 66.7)

k=

H

T, 2RI T AXESEFRE LT, %igk<
EBMO-DICE LBy 72 BRIRT 5 &) BEY
RBEEEELTVARO), £ 3 ITRENLREEROH
ICBWTHEARRA NI T REZI clustery, A 27T RXF1L
{cluster,, clusters} T >7T,
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7TAINBITDALT IR MEERBEERE VW2 ) HEE

3 VIREYTREREDOH

Cluster; [cluster-size] pypical title :
topical terms

cluster) [38] [No title in original] :

WF /7 AE€Y / 538 /PARALLEL/ =234 5 /
HEM ) VAN TV ) TR F 0 F %
R/ FH

cluster, [63] Network

BHE /O ERT¥EKRY ) B ¥/ | BT
WK R BHE

clusters [2) Y.Yasuda's Home Page

SR/ BH / B / OSCAR / ®H / £ /| BRAKYE
/SIGPP/ YASUDA / EX

clustery [2] Logical foundations of computing
COMPUTING / LOGICAL / FOUNDATIONS /
DEPENDABLE / PERFORMANCE / HIGH / 3% / &%
By /B KR

clusters [37] Theory of Parallel Computing :

B / PARALLEL / W30 / 220345 / JSPP /
YHF /CONTEST/ B|H /| A5 5 75 47 | Bk

clusters [13) THA3Il. ¥ 2 —< > + AU H Tz —R
AVvFTx—RA [ ta—< [/ HUMAN / §I8& / #F
%% /INTERFACE/ 8% /SICE/ HO / ¥&

alpr,=0)=100 BB (p,=)=1&L7=8% #RL
LT, RQ),@)B1F BFEIT, ¢ | = 0010, ¢; =
0722, ¢ ? =0244, ¢ § =0756 L72o7- [17, 18],

41 —EOWMBERERE LI-%E
2—HFOBFRERD—ETHIHHITHONT, £
BFREORBEEME (retrieval effectiveness) ° % kb
T5, EROFIEE LT, R 1QIREREN
EOBMEROL L, ThZThE 1(H)D7 =Y 28
WIHIBIRB 21T S, TO%, FUEHRERDL &
BEZ74— Ry 7L DERELZITV. REKE
O _EAT 200 12K LC, 2.1 Ei TR~ e SR E ) v
TERETTDH, BiZ, R—OBRERICESHER
A2 7FREERNT, BEFRICLVERES
FITT 5, Zokx, KAD)EOWR LEREFEI
BIFDHINRIGA—FZOMEEE LT, (A)a =20, 1=
|G(Bym = 10, n=|G,|, (C)m =10, n =10, (Dyn =3, n =
|G, (Byn=3,n=3 ODHBEY IOV TREEDMEE
BT 5, KRXOERIZB T DEAMEHEIZONT
. EFEN—TFOEE Y ZESNT, HerDXED
WA DWVWTEA D D WDIETRES DWW HE
Uiz, F. REBEAIMEORE & U CIHEMBE T
£ (non-interpolated average precision, AT, ¥4
ELmiEds) "EAWE, 2770, F0HEICES

36

NEOREPLETHDN, KAERTHWE-HED
MAETDRTA—F2HVERR, RO, 7524

Vo 7% EDLRVWFE 17 CEDBRBOHK 2 OfE
RO ENL 100 BT 2HAEXEOMEAL LY,
ZOBEFRRE > TEEILE 2 2O L5 LTK
DA TERRIIR 1SR TRY Thot, %
7z, HHOLD, ERICBWTRESOHIE L 2—
FICLDTRNER s 2 ) EOBREDBRLEK LT,
nEB. BEADHEOFMERDICT -0, FRR
DRERIZZ T RAE ) T RAT bR T,

PED XS T, EERANSE)DTED 2D
TOELFEL, ADENEEREL LERERRO
a DENEFNIZOWT, NEORFEREOEYES
RO, K AD,Q)LONTRT, KA4Q)MHbNDEY
A—HFOERERD —~ETHEILERELBE
W, 77 RZIZBIBLETOLEL T4 — Ry
WKHWA LD, 7722 IBWT 7= Y ICENT
LRFEREFM LU ARBE I 2R ETX B,
ETOBBIL, 77 AFIIEEINIREALEL T 4
— KRy I OMNBETHOEMIT B ENTE ST
bEBEZOND, 72720, 74— FR_y 2723
TERETT NG A= LB RECRET A LE
BdH5,

f B OBHERICHLT, a=2 RUB=05 & L7
Rocchio DHX[23|# FAWEZEE 7 4 — Ry 712 L 5 BESR
FEMVIRL, ZoBATOZTY @S (REE) X
EMOBLUE OB K maxgier (drn A0 , maxyey (44
d,) OEEHEL, ZhPNOEEb>TaRRb & LT
[17,18], 7=72L. R NIIZThETNEAEXELES, NEAX
BEAETT,

P RBEDMENENE VD Z LT, BAETEOBRAND
7. FTEALENEENIEEPEN L2 EKT 5,
TRFREE) . THREME) CREhDZELH 5,

P RIQBHDVIEG)D L S RIERERE TS H DN
XEOEBOBME L RTENSENTORIDES, 25T
RINETEE EHE L, 72750, REDHEED I AN
A, BPREBADY A METESEICTESE L,

OTHERMBEEAR) LRENDBZELH D,

VKB CEEA IRV T, EOBEA XLEORE AR
HHZLIIBRH TR, FERERTA 3Ly T
%, BRORBFEZHOCZEEOBRES AT AL 5K
FER N —EB2ED TS - L, FREBL LT, +
st U CESHEREERTR O [26], ZhixT—Y X%
EREEN D, AR DA X EREOFERIZ. Bk
B, U U RS RO RBBIZE SO TWE A, Ty
BB RRBFECRE L AT LEFE LI-biF T/l
BEiz & Lz, 2D, BBENLEE LTEESTRL.,
FEORBFES D VIREL AT A TRETMEEE X
BEAOHRBBLNDN, FEREL OB L BREFE
OEFEDEORBLEBZ-DICIE,. O ThHHEEZ S,
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4.2 HREROMS % HE L1-%R
2—HFOERERPBREORIR THBET2HEEIC
ST, BET 5, 4.1 Hi L RROFIETHIRE L
WA A — KN WX 2BERFEEX—EITR o125,
Z—HFOERERBHES LIZ EHEL. R IGIITF
TEO B REREROL LICHELCEE Y T
ABESNT, BEFECL D7 = VILRRUE
BZEEETT D, £ 1I)OFITIEX, R2DHIRSND
7Y CRBEITRV., B 3IITBITD clusters ¥ EE
CHELE &, BEFEBICL TR 2D LD
Ry VIEESN, INEBRBICHW, 4.1 8
T~ (A BE)DTEE D IOV T, FIRBE., (A)
OBEEEEL LI TEHRBEORERRFa D, £
NZENOEHEEF 4(4),5),(601ZF T,

£ ASHT, 22—V OBERERPHERT L L 2R
ELEBE, 772 CBW T/ EUTLRH
FiERERANT 74— F v 28475800, 75
2 E DOEEREEERE AV D R —F OBk
DWRIZEISETEDZEERLTNS, EXEDRR
AR > THDEREIC Y S AR Y VT E{TRD
T LERBEMICEES TRV, ZOL I REA.
75 AR O E SRR L XEREIILT LD
7 U\ CHETAXERE BT, AIELEHNT
T A= RNy I RTRIFPROERET L6 Z
EWREBEENS,

5 ¢¥U

AR T, =2—VPEE L HELIRERERY
FAEDOERICESE, WEMIZs ) KT S
RAHIZBNT, BRI A1 HLEENRIRSNX
EBERCE S IV IEERRE L, HEBA/NR
BRXETF -2 _R—2 %AW AN ERIZEY
2—FOERERP—~ETHIHEALE D) TRVE
BloE-T, EYRT7A— PRy JIERPRRDZ
LERBRTABEREL, oV T, sl Lk
WA TAF EOELEEZFENRY ICEYIC B ER
BB LV o T IESREHCET B,

Sk, EEALFERRBEC AT LAFMAT A b2
L7 ia 27, 281 V- ER A T 24
ENRHDHEEZD, BIEOT A a2y va sif,
HHBEEICB T s —YOEBREREZEELLED
DTHY, 2—F OB EREREREFRFIAICE
ZTCWRNWED, HilkT A har sy a ryofA
FEHDVIBEFEZRFTAILENDHA I,
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7. BEFEOLOBRAVETIT 4 THERBREY
2T hDFMO T, BEH LN OFHLELED
BEtE2ET D,

MW

AL ED DIZHI 0| FfERE 5 —
BPB#BRICAERR A PEHEELL,
FRLTRHHOBEZRLET,
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WHAG TP V—& & FVTR IR A v F—F y MEEOBIXMERILLTWS, %D P FT b v 7 DREE
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BEEREEEA~OISENR KD BN D, FKETIE, TRNOOEREME T D200 IP V—F OEFEHIZEL
THREITV., SHOBEIIOVWTEETD,

ABSTRACT

Next generation IP routers have been researched and developed toward next-generation Internet era. To construct a
scalable network for IP traffic growth, next generation IP routers are required to accommodate ultra-high-speed circuit
interfaces, have very large switching capacity and high-scalability, have high-reliability as a core network system, satisfy
diverse quality of service (QoS) demand, and so on. This paper surveys the recent IP router technologies to satisfy these

requirements and considers the prospect of next-coming technologies.
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ABSTRACT

Most distributed systems are based on either the C/S (Client/Server) model or the P-to-P (Peer to Peer) model. In C/S
based distributed systems, a client invokes a server and waits for the server reply. Because of this sequential nature, C/S
based distributed systems can be implemented by the RPC (Remote Procedure Call) scheme. Most tools for developing
distributed Java objects are based on the RPC scheme.

Whereas, in P-to-P based distributed systems such as process control systems, telecommunication systems and distributed
agent systems, each distributed objects work concurrently, by exchanging asynchronous messages, without waiting for the
receiver's action. To implement these P-to-P distributed systems, the RPC scheme is not powerful enough, and the active
object model and asynchronous messages are suitable.

This paper explains the pure Java library which supports active objects and very flexible asynchronous messages.

[F—U—F] RREIA T V=2 b, SHAHE, ET7 YT BIERET L, Java

[Keywords] Active object, Distributed Processing, Java, Peer-to-peer model
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— ZEAvE—VOMAT V=T bDlRRk

— ATV WNITT TN LA TV
7 M) DIRMRS X

ATV 27 RO ID BRI — RIZE[EHBN

THIATX 3,

 RPC BUBHME & A BIZFER T & 5,

* 100% pure Java & L THOHULENET 5,

BIATFIV—ERANDZ LIZLY, BELNE
DHBIEE S AT L& IR T D 2 LB TE D,
E 72, pure Java 72D T Java DHEEXCEER T A 7T
J—BETERTE, REERETET I LR
Hk2, RBETIE, 52 FET Pto-P BoBAHETE
FNAOLENE, 8 3 BTEEA Vs FE2RHA
L, B 4~9ET Cape 71 77V —DFEHERE L
HrHHPELTHD,

ATAT TV —E, wew B F U o— REFET
H D,
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2 P-to-PESBAEETIL

C/S REFNVTHERLIZSWHEY AT LD
LT, BIXITBEERORZE Y R T LB]IAH 5,
R AT AT 7EEE,. ISDN, ATM W3 d)
3. BROZHE - PRk - A RS HI
BWE 2D L2 O MR 21T 5 S AT A
Th b,

B 1 IR AT DOWRBEET VERT,
DOFTIEEHEOFEMER L ICEENEZELIEEIN S,
8% OFEZR LT, ZOFIEEITOIAT V=7 b2
Blrlicgv ¥ Tarz e L, BUEHETI ATV
=2 h&"Caller", B EHIET 247V bR
"Callee" L FES Z &1CT 5, ZHUEIT. HMPL BT
B5& Caller A7 Y27 MEAERKT D, Caller 1X, ¥ A
TAEBRPOERBREMN LEZILERGA v E—Y
%3, FEWZBE T, Callee A7 V=7 FEAR
L. ® L3 Caller & Callee BBEWIA v E—TV%
Peer-to-peer {2232 L 7278 O AT HAER 2 D B,

¥ 7=, Intelligent Network h—E (7 U —& 1 T
E)Tik, By — R ) — PRy FT—2 7%
R—2VE WS bE THEEELHE LY T35,

frdelfigent Service
Node

q

Nw-DB
///
i // Asyochanins musigae 3.
Caller »
O “ cated_| [T
Swiching eystem Swiching system
X 1 AT A ESHLEET L

ZOROETF TR, UFRERINTWS,

HITME R AT A TREFRHCETOMEN R D
NBOT, WEMRICTFET 5 %3O Caller/Callee
F7 V= ME. YATBETE R NERG2
W,

ERA VE—DUFIE  HI 2T Caller 23 Callee 12
setup A v —TEESTZHEEEBEITAHALD,
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bL. AvE—URERAMETH 7 LT 5 3 EMATOro bEEMATIY b

L. Callee ST DAy E—HZH AL L CHI FTCx T DAY v FiE, Ay FIZX-»TE
AR E TIE Caller izt A~ b (I z ITEND, CH° Java D@EBE DA T V=7 b Tk,
ERITE OO 284 U T b2 DLERHK A RO LI D A vt — Uk X Ly KEIE L 233] %
Vo TRICH L. ERBEARSIEA v —J0 HYRNTAY v FREFEND, 0L RFTY
%) RS FONEL G LR ROLE =7 M, R LSRR L CER SN D DTS E
O DL MTED, AHMERETLAY 77 AT =y MLIER, (Cf B 2)
—A TV NERESESD D L THRABBIE

B SEDT LI THENS, FOSTANE I ——
B, TOLORERANL, ATV b fosonce || (e )| o g ¥

e _ o g variebles | variables Thread
REEIE RS A v b — SR EN D, i R [l I )

EREBES FLLER 1 OV AT JMIBVT, B 2w Metnod T £ |fremnce
B — R ) — FICEREIE%, EEIED % R {F““
TIZIEEERE D3 03 B O T, Callee ITBIWEbEE2 - ' ot
ERFARA v —UTHEBL, BEOLEEFIT Method Method
FBbOF B, W EEIFAMCE AT e
BOT, Caller iX3Z OREPMLBEIZR T & FIZ, (1) Passive okject Method
EERBEF L D TRAREL, bR
IR AR B & TH b A DI 2T 5 HHEA A @ fete ofject
BLID, B2 SWATVxs hLEBAT V=0 b

ILFELR L HEOY— AR A v —

CEREM LIV — 2 b SV, FIRITEROY TRICH L, Avk—UFRIEEHEDA L Y KE
TEAY A Ay BV EEST, X0 B L. MR LD D A v — D05 % 8] 5 M T
PORMIEE LB LY —EAY /S wfE WU Ay KEEFTEHET Ve b2 B
DLV AT, AT Ry A RBLEL FUx s b EERCE [®2), EBAT V=2 kT,
7%, Ryt — DEEE L L SBES N D DT, HEEM

REORR HWAT V=7 PTCAROULENT oo 4 v bt —VERRTIRE 25, HiC
WENT—=Abh D, FIREL HHY 2 y— VORREREE S E— M B LT THBUL
BREESLLLED, Ly TOVA=D gy gmoss, w47 V=s ML FABA Y
TOBREWRTERVERE, MOV pgpgg L b RO ETBETE 50T,
CEOEREEELAREZFCED LD gyt v ey L LEMAT V=0 P EBDICER
AL FBHILIZED . W THEDO RS HILE E KR

cx3,
ZOXDRAEIR, DEEBCAT A IA—T

YT VAT A, EREIRATFLAETHLEREIND, 4 HEINEERFHEIL—F >

b, Ny TZr—F TV NEE PN ERED 41 DM/ — FERITFEL—F >

T RPC FHETHERT S = b b RAME TR, BT %5 DL O 0 75 N B

T 7S ARSI D | BT ET WAy @ 75 bR & LB % DR EZE)

R B FVLIERT it B, EEEOKA M4

KBED Java T4 77 UV —1E, ZD LI RSB SR ST LD ) — R 2B o 2T A4y B

BETVE Java &RV TIRICLSBHR CHBRT VRF ATh B, F—HRA PICEE ) — F2d -

BEOOLOTHB, -
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Host-a Host-b

Y O

CAFE

1op:
el
o]

Frunbims rowting}

BI:] Active object

3 SE AT AOREE

DB AT LAOWEMELR 3 127, £/ —F
. /= RO A vy E—VillES ) — FROBHEZ
TOTDDEFTEL—F "2 TWD, ZDET
B )L — F > % "CAPE"(Communicating Autonomous
Program Environment) & FEA, T8 Y | cape /Ny 7r—
VIEENRTHD, ZOhLBRBEEEIL, cape /¥
v —T% import LT, FITERBINTWVSY
FRAEMALIZY, 79247V MHPEMELC
WAHREH I TAAY v REMRRZ LICEERSH
D,

cape Ny T —VDRNETRIZEERLDNY J
AJEFE CAPE & ActObject T 5, CAPE X7 7 A
FT7Tx7 FTHY, EITRL—F L OUHIRE
initialize (). FERHA v — send (). FFH
iK% sendReply (). A v t— VHRI% forward ()
REDHRER") T A A Y w RELTHREEL TV,

[Specification]
package cape;

static public void initialize();
static public ReplyBox send(....);
static public void sendReply(....);
static public void forward(....);

ActObject i, BiBD X Y IZEEBIA 7V =7 b %
EBTILODIIFIATH B,

4.2 SBA Tz Y FOIRBEBATF: IR OID

FRA TV MEIZA -V %X, A
WA FRLETH D, EHRR MIEHKD ) — K%
BLILENTE, £/ — FIEEREOREHA 7V =
7 hEBLRILENTEZDOT, BEIA TV NI
Z 7 N<hostld, nodeld, localOID>Z & - TIRIEFER
T& 5,

[Specification]
public class GlobalOID
implements Serializable {
int hostId, nodeld;
int oid; //local OID
int magic;
LAYy R L.
}

HEHE T hostId ITITHEA RDIP 7 RL A%,
nodeId (ZiX TCP-port 5 Z AN T3, 2B, &
HmagiclIFRY A v —C &I HHDOLDOT
bV, EEA T2y MNIZOEPBES L —F LA
WAy E—URZE LR,

GlobalOID IIREENA 7V = 7 FOAREIZE 2 5
N, FOEIIEES ATV 27 D getGlobalOID ()
AV y RTHIZ Z EHHED, GlobalOID 1347 ¥ =
7 NOMNBRERET 7B AEBBRLEATEY, —
BHa4AT7V 7 b® GlobalOID G+ NIE, #
DATY =27 FHITRICE L D BR—EETA vk
—UR¥EDZ EDPHHED, GlobalOID 5| &< T &
W, ZOF T2 h~DT 7 ERAHELBI XS T
LThB,

4.3 F—LY—ER

1D TEEA T P = 7 b D GlobalOID % 47124%,
BAHRAMRIANY 7 T T RTESTHBER—A
P—RERHT D, BEDOR— LY —,3F, Java-RMI
DENELREOHERLDOTH D, F— LY —r3—
i, 77 A7 V27 b NameService D7 T A A
¥ v K registerOID (). lookupOID () %%/ LT
FHT 5,

[Specification]
package cape;
public class NameService {
static public void registerOID
(String name, GlobalOID oid) ;
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static public GlobalOID
lookupOID (String urlname) ;

Foo DEHBETH A, 2D T V= MIBERBROFILT
ERBA v E—DEED L, THEZIOF TV

BEEA T U=y M ER— AT —ICBRET DI

BRERAOBARXFNEEFDAT V= bOD
GlobalOID % 5 Z2 T
registerOID () & FE~JX LV,

NameService O

[Example]

Foo fool=new Foo(); //BEBNAT7 V=7 F&ARK

NameService.registerOID ("Jack",
fool.getGlobalOID()) ;

BRA 7V x s NERBET DL, ENBED K
ARNTRLRAREFT V=2 &% URL EX
"cape:/hostAdrs/objName" T 5- 2 T NameService O
lookupOID () & FE~T LU,

[Example]
GlobalOID mate;
mate = NameService.lookupOID
("cape://xserver.x-univ.ac.jp/Jack") ;

CAPE.send (mate, new AMessage(...));

5 HEMAITOz/ LOEE
5.1 ActObject

cape /%y 7 — (D ActObject WHEBN LA 7 ¥ = 7
FOIEAR Z R L TV D,

[Specification]

package cape;

public ActObject extends Thread ({
GlobalOID myGlobalOID;

//Constructor

public ActObject() ;

//methods

public GlobalOID getGlobalOID() ;
public void setCycle(int period) ;
public void cycle() ;

BEA 7P PEERTDHIZE, 2O
ActObject % fkK 3 X L\, KA alpha(),
beta(...), gamma(.)A VY v RERORENA 7 =7 b

49

[Example]

FAEEOR Ly Rk o THBEEND,

//cape Xy —T% A R— b

class Foo extends ActObject{

/* ActObject ZHkKT 5 LHEEBNA T V=7 MIRD,
* ZOYVT I T ALIMERA T FTHD, */

import cape.*;

void alpha( ) {
Ay FARK

}//alpha

void beta(String s, Vector v) {
AV v FARME

}//beta

void /*String*/ gamma(String s) {
String ans;

AV KKK
CAPE.sendReply (ans) ; //FERIHIRE % iR$

}//gamma

}//Foo

Foo foo = new Foo(); //Object creeation

5.2 RRITAVYF

BRENA T U= M, Ay E—UREEL TV
WEFIZIIEED A Y v REBRBIENZEITL TN D
LERLZELSE D, ZOHDOMMEAD ActObject
DAY v K setCycle() & cycle() Th A,

AV v K ecycle( ) EHEZEL CHAYMLEONE
ZEFE L. »O setCycle (int period) THEENE
Bms)z HEAD L, "AvE=URRTHRNEEID
IR ERMEIC cycle () AV v RRETIND,

53 HERMA TP ) Mok BAETREBORE
BEENA TV MIBEOAL Yy RERELTEY
EWCETEMECTE 20T, WITABET L EHHE
IZEBC& %, &FIIL. Dijkstra @ Dining Philosophers
DEBT 1S5 KTHB(CE Fig. 4).
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Spaghetti %

X4 REZTLESE

[Example]

import cape.*;

public class Philo extends ActObject {

int n;

boolean eating = false;

static Fork[] forks = new Fork[5];

public Philo (int n, int period) {
setCycle(period) ; //Let cycle() run

this.n = n;

public void cycle() {
if (eating) {

eating = false; pr(n, "Thinking");

forks([n] .free() ;
forks[ (n+1)%5].free() ;
}else{
if (forks[n].get()) {
if (forks[(n+1)%5].get())

{ eating = true; pr(n, "Eating

else forks[n].free();

}

void pr(int n, String s) {

System.out.print ("Philo-" + n + " " + 8);

}

public static void main(String[] args) {
for(int i=0; i<5; i++) forks[i]

Fork () ;

for(int i=0; i<5; i++) new Philo(i,

500+100*1) ;

50

class Fork {
boolean idle = true;
synchronized boolean get() {
if (idle) { idle = false; return true;}
else { return false; }

}
synchronized void free(){ idle = true;}

o7l T AT, S ADOEEEPhilo DA T Y
=7 MBERINTND, EOIEEESHA T2 b
ZROTHBMICETEET S, #5I1E 500~900ms
ARSI, FROT+—27 RN THIITE
HEL, ROBMTE-BRICES L9 ICEIET 3,

6 FRMAYtE—D
6.1 Ayt—SFTOxy FOER

FEFEBA v E—TEEDIE, TTAYE-TRN
B BL"AIER"THD AMessage 7V =7 &
B9 5, AMessage 7 7 AIZIEE % OEEOBIHIC
MIGL7Tca A 772 —PHEBEINTBY, Ay
VA EBIEEEXTINERRZLICEY, B
DAy E—UREREND,

[Specification]

public class AMessage({

/* Constructors */

public AMessage (String msgName) ; //0-5%k

public AMessage (String msgName, Object arg0) ;
//1-31%

public AMessage (String msgName,Object argO,
Object argl); //2-51¥

SIED ¥ A4 7 object RDT, WhiRbdAT Y
=7 FbE &S B,

Bz, BTV MZRLT, U R MEED
IV vy TRIEN G A TV NI T T
LElEMIT 20T, HiERT —F B0 — FRIT
PYVERYTEB,

[Example]
AMessage msg;

String s; Vector v;

msg=new AMessage ("alpha"); //alpha() message
msg=new AMessage ("beta",s,v); //beta(s,v)

message
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6.2 ERMAVE—DDEMEE

FFEPA v E—%%DITIL, CAPE @ send () A
Yy R&EES, B 1515855, 82 5IHB3HET
W27~ aMessage A7 V=7 N THD, ST,
ActObject b L < 1L GlobaloID THET 5,
send () ¥ EITT5 & ReplyBox A7 V= FAR
ENBM, ZIITEFRBIRE O D OBRE TRE T
BT B, AAYy FIZFERBA v E—VEFHL
-6, ZEMOMEEF-ZTIZTSIIES,

[Specification]
public class CAPE ({
static public ReplyBox

send (ActObject target, AMessage amsgq) ;
static public ReplyBox

send (GlobalOID target, AMessage amsgq) ;

FT7Vx 7 hfoo"lZ A v E— " "beta(s,v)"%
REB3H & LLTFIRT,

[Example]
CAPE.send(foo, new AMessage ("beta", s, v));

7 ERMGEE : ERAMA v E—DICHT HEE
7.1 ReplyBox#* 7>z 4 b

FERA v — VI 2IRE & "FERBPIRE" &
AT LT 5, ERMA v E— YR TIREKERN
CIREM & MR TEET HDOT, RELGIHKS
CIIFEER TR E L DLNERD D, ZODOH
#H77 ReplyBox A7 V=7 FTHYD, 5D LD
{2 CAPE.send () #1779 5 & ReplyBox A7 V=
7 hMEREN, FEFRBIEEEAL T V22 FEL
TERTIZR SN B (Wb BREEHK6]).

Requester Replier

thox = CAPE send( ... ; void garmma(Vector v} |

.......................

4. ReplyBox rbox;
ans = (S’tring! Y
rhox receiveReplyl }; Jgd - CAPE.sendReply(Reply}
}
5 FERBIRE OEM A
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KR A HIEEN /- CAPE . send ( ) I3.ReplyBox
A7V FOT RUAZBML ToEIZIERB A
vE—UEEEL, EHICReplyBox A7V b
EARBEANITIR S,

WA, RENHABE TE KR T CAPE OV 7
A A Y v K sendReply () W5, 5IEICITEE %
BETB, 2575 LETEAL—F U RFERIBIEE
T X ReplyBox ZHIMI L, £ ZICBEELEA
TN,

[Specification}]
public class CAPE {

ReplyBox |IFEITHN—F U HIREEFIZHHES
L EERANRE R F o TV HEBLIZEE 5| &
EL, SbRFVIEKENPERT S ETRELE
R TH<,

[Specification]
public class ReplyBox {

int count () ;

public Object receiveReply() ;

public Object receiveReply (long ms)
throws TimeOver;

public void update( );

ReplyBox (¥, BibOBH THEHEKORESEZX S
ZENHED, count () iE, BIFFEHDIEE OREE
%KY, receiveReply () Id. EBENBEFFHZD
HELIZ, SLRTIVSEEPBIET D E CHE
TREZERT,

receiveReply () IZfF HIFE 246 E L TR ITIE,
Z OB 2B E THIRENEE L RVERZ TimeOver
ISt RBESIED,

[Example]
rbox = CAPE.send(fool, amsg);
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ans =
(String) rbox.receiveReply (30000L) ;
/* 30000 I U RHIZRE N & TimeOver
* BISNERETD,  */
}
catch (TimeOver e) ({
. Exception handler for the
TimeOver ... }

7.2 ERMEEZFHE =S MBEETIL

Bt /-8 T NERE DigLib A ICREREKEE 4 5
EEZ LD, BEFREEORFFMIIRSIL A
BdHDOT, KEMZHERENE> T HE T
WEBEZITRADLIERMA v e—V2FEI LD LT
D,

B 7 HEM Diglib A © find) A Y v FiZ, 3o

MBEAEWRT D bOERE LIEFRY CREZET,

BREBRIEHROTAEELSL LD TCHEERT
Vector TIRTHLD LT 5,

[Example]

import cape.*;
public class DigLib A extends ActObject {
public Vector find(String x) {

Vector ans;
BBEIT
P/ IRERER
CAPE.sendReply(ans) ; //(2)

ans =

import cape.*;
public class Browser_ A extends ActObject {
GlobalOID diglib; //&ETHEFEED GlobaloID

public void request() {
ReplyBox rbox;
String exp;

Vector reply;

exp = BFEX;
rbox = CAPE.send(diglib,
new AMessage ("find", exp))

reply = (Vector) rbox.receiveReply() ; //(3)

52

}//Browser A

WEEMTHEREREZFEEL CETFREMHIC
find() A v E— %% > T ReplyBox &% ITH Y |
ORI Z KT 5, QB FREE T, RBERE
sendReply () ¥ {f > TEEXT 5, QUEHM TIHiRE
fE %2 &% BT 7 » /2 B & T ReplyBox O
receiveReply () # M5 & | IBEANEEIZE > TWhih
HEBIZ, SLRITNUITIREDERD £ THLAEDY
TZDE%IET, (ReplyBox 11iRE % object [FE]
FATELTETOT, XA THFr A2 LTVES,)

7.3 SEEY

BFHEHEORREIZBWT, REBROBHNIE
HIERTERHENPZET T 5 E TR L D EE
BHHELED, ZOLIRBE, BETFREEMT
TR SRR 100 - A BIREEE Y B
FTEIT U0,

ReplyBox [THEORE*E 2 2HIELFF-> T
50T, KPNZRTEIICI DL D RSENRE 46
BILERTHIENTE D,

[Example]
fl=mmmmn R E T
class DigLib B extends ActObject {

public Vector find(String exp) {
Vector ans;
while (Y ERNHBMY)
ZYTHHO 100 BEET,
ans = ....... ;
CAPE.sendReply (ans) ; //(2)

CAPE.sendReply (null) ; //(3)

class Browser B extends ActObject ({
{ GlobalOID diglib;
void request( ) {
ReplyBox rbox ;
Vector ans;
exp = BR#EX;
rbox = CAPE.send(diglib,
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new AMessage ("find", exp)); //(1)

while (true) {
ans=rbox.receiveReply () ; //(4)
if (ans==null) break;
WRE AT S

}//Browser_B

(WEKER THETREECRBEEA v -
find () £3% Y . ReplyBox ¥ %W 5, QEFHE
BECIIRZS T AL OERE L, FHEN 100 BH-£5
£\ sendReply () #FFA TIEE%IET, 3)E /.
BZEMNET L7125 null 2K 7, (KB T null
DRENDETHEEEDOZEELRY BT,

Z 2 C.send () ## ViR L7-3HE il send ()
T ARELAEO send() IZxT HIRE & NIR
EVHH I ENLBEEINDI D HEHR RO,
ReplyBox & A vE—Uld send() EfTHICEH S
NHBIEREFHoTEY . TP —EL ARV LEE
T3, o T, HEICAESICHT HRETITH
ZHIhD, mETHIE, —H send() #ETT5
EENLRTOREITZHE S R0,

7.4 RPCOI=al—-3y

CAPE.send () & receiveReply () #{lA& Lt
ML, HEERIC Java-RMI DIR[GA ¥ v RIEH L & [F
L7725, L. CAPE 7 T AILUTOHRED rpe()
AV REF-TWD, KXYy Fidre-entrant TH
D, IRERAFRMOAL Yy RTETENEDT,
FEAZRIITEEMICF AN S,

[Specification]
public class CAPE ({
static public Object
rpc(GlobalOID target, AMessage amsg)
{ ReplyBox rbox;
rbox = CAPE.send(target, amsg);

return rbox.receiveReply()

P> T, rpe() ZfE 2 IEXMEIZ Java-RMI @ RPC
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LEREINS, THIIX ¢S BOoBLETHY
Server 137 AT v FMLIXFEINE ST TENE
RIFIZEBLTELTWA,

[Example]
Server.java --—---=
import cape.*;
public class Server extends ActObject ({
public void conv(String x) {
String ans = x.toUpperCase( );
CAPE. sendReply (ans) ; //(2)
}
public static void main (Stringl[] args){
CAPE.initialize( ); //CAPE DHIMEE
Server svr = new Server( );
NameService.registerOID("S1",

svr.getGlobalOID( ));

Client.java
import cape.*;
public class Client {
public static void main (String[] args) {
GlobalOID server = NameService.

lookupOID ("cape://localhost/S1") ;
String s = "string to be converted.";
(String) CAPE.

rpc(server, new

String ans =

AMessage ("conv",s)) ;
//(1)

System.out.println(ans) ;

-

(1)CAPE . rcp () %{# - T Server {Z conv(s) A
T—UREY, BEEZHO, QRXLFICERLIEX
FHEIRET D,

8 TLFXYAIAytE—D
8.1 TIFXYRAMAYE—DDE(E

SENE T, F—A v —Y5EROA TV
7 MI(BEAT Vs PORBEFETICEMID)%
D= EA H %, CAPE. send () D% 565 £ ELF
FHRETNE Z0OFL20OFT Vs MZR—A Y
T—URELNB(NT IP v AF XY A MTIEHR
AN
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[Specification]
public class CAPE({
static public ReplyBox
send (ActObject[] targets, AMessage
amsg) ;
static public ReplyBox
send (GlobalOID[] targets, AMessage
amsg) ;

AN F XY RARDOT ST ALFEUTIZRT,
CAPE.send() 1. SE5E(FE—5IB)BEFIDHEITE
DEBERICEZJIBORA v —T %5, FEFRHA
Y=V ROTRHELEDLEIIE LR,

[Example]
Foo fool = new Foo( );

ActObject mates[] =
new Foo[] {fool, foo2, foo3};
CAPE.send (mates, new AMessage ("beta",s,v)) ;

8.2 TIFXYARFMIHTIEEORREGEE
AR & 512, ReplyBox ITHEIMEMIRE % E %
HZEWTE, £7-IRD CAPE.send() 2 EITT D
&L ENUETIO A v —TICxT A REIIEES N
B, 2O BEAT V= s b FIZIE fool, foo3,
WA DEAyE—VE%Y) | Bo TELBRED
ISBLEEFED2MMIZTEZITRY . ZOMITAEET S
LV TCEMNBICERM & 5(Zh% RPC FXT
EEREBHEIR D),
[Example]
ActObject([]
new ActObject[] {fool, foo2, foo3}:;
[* ATl FOEF] %/
ReplyBox rbox;

mates =

rbox = CAPE.send (mates,
new AMessage ("gamma", z)); //(1)

(String) rbox.receiveReply () ; //(2)

:
v

(String) rbox.receiveReply() ; //(3)
//(4)

ZOFTIE, WTERAvE—VELTFF ¥ R
FLTW3, QUERIIF-T-IREEZITERD . 3)
RIS TIRE A Z TS, (4)THOREIIFEIE
Shs,

rbox.update() ;

54

Repliers

veid find{String exp) {

/ CAPE.sendReplyians);
}

Requester

rbox = CAPE. sand{ A,.);<

void find(String exp) {

ansi = {Vector}

thox.recsiveReply{ ); / CAFE. sendReply(ans);

}

ans2 = (Vertor)
rbox.receiveReply( J;

void find{String exp) {

ReplyBox
™ CAPE.sendReplyfans);

1

K6 <wAFFyAEGEDRIRNZE

8.3 VILFHYREB-oLIBMBEETIL
AEOETREERH Y FROINIBRELZN
DIZFIBHZRE L, Bo TELBEED I LOXED
2T ASEL, ZOMIIKETSILELED,

[Example]

public Vector find(String exp) {
Vector ans;
FHUTHHOERRT,
ans = WFEHFE;
CAPE.sendReply (ans); //(3)

/)===mmmmm- (KA —=- -
class Browser_ C extends ActObject{
GlobalOID([] targets =
new GlobalOID[]{dlibl, dlib2, dlib3};
//(1)
void request( ) {
ReplyBox rbox;



FERE S —BFHEEY—ER

exp = ..... 7 /1K
rbox = CAPE.send(targets,

new AMessage ("find", exp)); //(2)
..... ZOMIOHEEITZS ... ..
ansl = rbox.receiveReply( ); //(4)
ans2 = rbox.receiveReply( ): //(5)

rbox.update() ; //(6)

(D)3 >OBEFHEENSH Y. dibl.dlib3 iXTZhb
? GlobalOID TH 5 &4 5, (2) KEMIIHRENX LR
#£ 1 3FEOEFREHEIC find () A v E—-VRED,
(3) BHEFHEHIIEMPREZET. (4) LFEDER
ENZHEND,(5) REDERENZEHIND,(6) LA
MOREIIIESND,

9 ATy bADAYE—UkRIE
9.1 Forward AV v F

BADE ZAICBW-A vE—UkthOfEE AT
Dx/ MIERELEWEALE, ZD7-HIT CAPE
I forward() AV v KEFF- T35,

[Specification}
public class CAPE {

static public void forward (GlobalOID target,
AMessage msg) ;
static public void forward(GlobalOID
target) ;

KAV FERESE, AvE—Y msg B3
target THREINEEA TV x s MidrEah
5, ZITHELOF, BEEFT Vs RBRRE
PELEEE, FOREPEEETo ATV
MIBEINDDTIEZL . BYOEEITICEREEY
REND Z & THAH(CE Fig 7).

Ay VERIIMHELESETHDIN. @B2ITE
WEERPMA TV 27 MMZEiE(delegate) T 5, (b)
BEOYV— R —BH-~T, TNOICHAERHET S,
©V VRS = ARY = N—=T =3 H > T, £
NHLEPRLOEENY BT, (B — FiBEL
ATy Mo AU RERET SR ERN
WKHIHTE 3,
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9.2 EFEWETNL

BFREMRE-D IIRFEELZT 2N, By TLE
TERVEICITEFREE-E CABELKET LD
ET5,

[Example]

//---- EFXEE D

class DigLib_D extends ActObject {
DigLibB mate;

forward( }

CAPE.send{ )

rhox.

receiveRaply({ ) Message Jorwarding

[ 4

A

CAPE..gsendReply(

7 AvE—TolRik

void find(String exp) {
if (B CREMEKD) {
BETD
CAPE.sendReply (REHKR) ; //(2)
}
else
CAPE. forward (mate) ;// (3)

e

}//DigLib_E
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SEEBAT V27 VAT ADLDD Java FA 75 Y —Cape

Yy E— R e ——
{ ReplyBox rbox;

rbox = CAPE.rcp(diglib D,
new AMesage ("find", exp)); //(1)

(1) KEER D E T NEEE-D [TRBEEEEZITY, (2)
BFRELE-D L, B COEARERERL HITH S
TRE LU CHERMBMEE KT, 3) B TOEAEET
RINE, Ay E—UERETREE-E (ZE&BET 5,
@) Avb—UrERIN-EFREEE IRRE
U THRIBLEE 2R3, (5) EMT. WFhiroR
EENLIREEZIT D,

10 BOERE

Java Z W BULERBR U R 7 A & LT,
Horb[1] & Java-RMI[2]3 & < &1 53TV 5, Horb 1,
Java # - AR v 27 A L U THRERT
FHE X D, Horb b Java-RMI HIEF A v &
— VDL RPC FRTH Y, ¢/ Bo#nsm s 2
T AITILE LTV D3 P-to-P BUSELEE S R 7 AN %
RNH-7bDTIERL ERPIA vE—T =T
XYRT AU T EEDORE, BTV b Y
Y R—K LT,

BEA T Vs FEYR—-FTDHEEL L UL
Actor EF /L _X— 2D ABCL/1{4]. EEIZL BT
A +HHMBET—FEID Acool[5]2 ERH B, WHE
b, ATV NI T TR EYECTNTFF ¥ R
T4 ZEY R =R L TR,

FEREAA v —2 KRR vE— TR+ 3R
BRExYR—bLE 0S I FAVT =T HEERS
LTV %, Distributed Java Machine(DIM)[8]i. FE[A]
HA Y-V LREERICL DERPELEELERL
7o Java DLGWETRE CH S, BBEIA TV bR
<~ NVF X v R N EOHRBITRZ 2,

Nexus[9]id, RPC % ~_X— TR A v —,
REERIT LB IERBLRE 72 Y259 Ui e 8 s
RIFRAZHOS THD, EIA T V=7 b, =T
X¥YAM ATVl NTT7BEZEIY R
THeuy,
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CORBA[10]iZ, RPC ¢ 47 V= NEFNLICES

Wz /S BIDEBUAEE S RA Y =7 Thb, RIEHE,
BSHRORETCHLHEIAENKELANTHS, £
KIZTRPC THBHN, BHIEH LA v ¥ 7 = — A HkE
EHEZITHEEREE. ERPRELFETHS, B
L., 7u/'s hARRIIEMCTHARIC S,

11 Bbhyic

Peer-to-Peer €5 /UZESW I S S X5 L%
A BB THDH, 2N bOEEITIT, Remote
Procedure Call & o 7= 43 B AQER Y — V@@t o R
1%, Cape A 77 VU —I%, BED P-to-P B/ 4L
B 2T A% Java THIBAIZEETER LI, UT
DHRERREL L T 5,

- BEER, WATHICEMET 28BN T V=2 b
*NW OFEZER IR WEH TR E D
55 BRALER A
CREEORN A v — VER
— FRMA v -V
— FEEHERE
— WAFRXYRT 4 T EEN~DREZIE
— ATy h~DRA Y= Vlnik
— RESLEREHIR
— Java-RMI [ RPC

KIATFYVERANT Pto-PRIN—T T =T
AT A, BZENBS AT AR EDTEV AT AR
fEL, UTORREE-,

DiEEh AT A 7T VIZit, P-to-P B BULEIZ
BELREESERICABR I TWE, BHICHEEL
TVxy b ERBHICET A v —UIEEMN
Tholz, 72, C/S BSBILE S IIRICEER T
&, MEEE T RPC BUSHE B,

RaitE TEVRT AFWATOE L FERPA v E—
CENLELLTWEOT, % RPCRX—AD
FHETERT LI, FEORL Yy FEZDOH
DOFEBINE % & A TZEMECHRZR 0 7T Mz
BRoTLEIN, RPETEENOLBTRETHE
HICHRIC Bk, E, NW 2B+ 5
T &l EULE N KRNI,

Pure Java Cape 71 7 7 Y —{X pure Java TH DD

T, Java DRMENE, BERTFATIT I~ TT v
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ABSTRACT

With more and more information on the web, users, and moreover novice users, are quickly lost when they need to find
relevant information. To face this problem, search engines include new technologies from different fields (e.g. artificial
intelligence, natural language processing, data mining, user profiling.) But while textual information is well covered, a huge
lack still exists when dealing with visual information. The MediaSys Image Search Engine (MISE) is developed to tackle

d’Mw, with metadata capabilities via a

these issues with images. It combines an image search-by-content engine, namely Fin
meta-engine.

In this paper, we present the metadata engine of MISE. Its main contribution is to use fuzzy logic to address problems of
inaccuracy and uncertainty contained in natural language. Both discrete and continuous information are supported using the

concept of fuzzy thesaurus.

[Keywords] Image Search Engine, Multimedia Information Retrieval, Metadata Management, Fuzzy Logic,
Thesaurus
1 Introduction the various words used in our current language and of the
Internet and the web are facing an explosion of visual inaccurate devices. More over, we can use some
information. The major issue in database-based modifiers or nuances to describe things, like "very", or
applications is how users can query efficiently the large "almost" which add inaccuracy and uncertainty to the
and highly intricate amount of available heterogeneous words used in the description.
information sources. Web users' profiles can be quite The MISE Metadata Engine is a search engine
heterogeneous varying from novice profile to expert component, which will be used by the MediaSys Image
profile. Novice users have no or little experience of Search Engine (MISE) [AND99] over the Active
querying the web. HYpermedia Delivery System (AHYDS) platform
In our using language, words can have various degrees [AND98]. Its purpose is to retrieve images from a data set
of precision or of certainty. These degrees are due to the using metadata given by the user. The user will give
human way of thinking, to the way that words are used, words he uses usually, and so which contain some degree
but also due to measurement devices, captors and such of uncertainty. To manage the problems of imprecision
devices which are not absolutely accurate. Thus, the and of uncertainty, the MISE approach use fuzzy logic,
search of information needs to be refined by taking the theory of possibilities, and fuzzy thesaurus.
account of these degrees of precision and of relevancy of Furthermore, the result of the search is an ordered set of

59
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couples (image, weight), where the weight is a fuzzy
value between 0 and 1, which corresponds to the likeness
degree of the image with the user metadata input.

The metadata engine of MISE uses two kinds of
information: the metadata describing the stored images;
and the keywords provided by the user to search into the
base.

Information describing the database images is
structured in properties which depend of the application
domain. For example, in a database about medicinal
plants, we can have properties about the image itself (e.g.
author, date), about the plant represented (e.g. leaf colour,
size) and about the medicinal properties (e.g. medicinal
property.) They are either discrete (e.g. fruit type) or
continuous (e.g. leaf length.) All this information is stored
with the images themselves in the Phasme database
[AND97].

To facilitate the use of the MISE metadata engine, the
interface displays the properties of the application. Thus,
the user only has to choose the relevant properties for his
search and to input his choices (a list of possible values is
provided.) If a property is discrete, he inputs a keyword,
else if it is continuous, he inputs an interval. Moreover,
the user has the possibility to use nuances to tune his
choices.

In this paper, we describe in the Section 2 the specific
use of fuzzy logic and the theory of possibilities. Section
3 highlights the use of fuzzy thesaurus. Then, we see how
properties are used, before to introduce the use of nuances
by user in Section 5. Finally, we present the fuzzy
matching process, which compares user input data to

database image descriptions.

2 Fuzzy Logic in the Metadata Engine

Terms contain in general inaccuracy and uncertainty
notions. We use in our paper two notions of the fuzzy
logic: the fuzzy subset theory (see Section 2.1) to manage
problems of inaccuracy, and the theory of possibilities
(see Section 2.2) to manage problems of uncertainty.

Indeed, each metadata stored in the image database or
provided by the user corresponds for the engine to a
membership function, and we use fuzzy logic to compare

them.

60

2.1 Fuzzy Subsets Theory

In classical logic, an element of a universe belongs to a
subset of this universe, or it does not belong to this subset.
Zadeh approach [ZAD65] shows that it is possible for an
element to belong more or less to a set we can call fuzzy
set. Furthermore, the membership of the element is
modulated by a degree.

If X is a set of objects, we use a membership function
fa to represent a fuzzy subset A4 of X. For each element x
of X, fa(x) takes a value between 0 and 1. This value is the
membership degree of the element x in the fuzzy subset A.
In classical logic, the degree would be 1 if x belongs to
the subset A and 0 if not. The following notation are
generally used to give an element its degree:

If X is described in a continuous domain,

A= jx/fA )
X

If X is described in a discrete domain,

A=Zx/fA

xeX

@

For example, the set of colours based on "blue" could
be:

Blue = blue/l + light blue/0.8 + dark blue/0.8 +
blue green/0.5 + ...

For each term in the metadata description of the images,
and for each data input by the user, we compute a
membership function, which will be used in further
calculations (see next sub-section about possibility and
necessity.)

In the case of a continuous domain, we could use
classical continuous functions like cosinus or sinus. But
to simplify the calculations, we use in this project a
quadruplet (a, b, ¢, d) where a, b, ¢ and d define the four
important points of the trapeze like in the figure 1.

If we have a discrete domain, we use then pairs like in
the notation of the representation of a fuzzy subset (see
Blue example above.) We create a list of couples (value,
coefficient.) Each list of couples corresponds to a discrete
membership function, which is generated from a fuzzy

thesaurus (see Section 3.)
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— — >
a-c a b b+d

Figure 1 Continuous membership function

2.2 Possibility and Necessity Measurements

Based on the fuzzy subset theory that allows us to
manage problems of inaccuracy, we use the theory of
possibilities to manage problems of uncertainty.

To compare the description of the user with stored
images, we use the possibility (noted IT) and necessity
(noted N) measurements of the theory of possibilities. The
possibility measurement estimates at which degree it is
possible that the user description and an image are
compatible. The necessity measurement estimates at
which degree this is necessary and allows us to be certain
or not of the likeness. The necessity measurement is
stronger than the possibility one, and thus it is always
inferior. We use the membership functions defined in the
fuzzy subsets theory to calculate these two measurements
(see the related equations of the membership functions 1
and 2.) Two cases occur according to the type of the
property (discrete or continuous.) As we have discrete
and continuous membership functions, we have also two
different ways to calculate possibility and necessity
measurements.

If the membership functions are continuous, by using
the same notation as in the fuzzy subset theory, the
formulae to calculate the possibility 1 and the necessity

N in the theory of possibilities are:

ﬂ(image,user) = Sup(Min( f,,m}ze (x), Soser (x)» (3)
xeX

N (z'mage, user) = Inf (Max( fima " (x),l = frser (x)» 4)

xeX

where X is a continuous domain, fiu.e( x ) is the
membership function of the image and f,.,( x) is the
membership function of the data input by the user (see

Figures 2 and 3.)
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User Data

Figure 2 Possibility of two continuous

membership functions

A

“Reversed”
User Data ; Image
¢

N=045 frommmfoe Yoo

Figure 3 Necessity of two continuous

membership functions

To optimize the process rapidity, we simplify the
Formulae 3 and 4 following the demonstration in
[MOUS89].

In the following formula, a;, by, ¢y, and d, represent the
membership function of the image property, and a,, b, c,,
and d, represent the membership function of the user
description property (see Figure 1.)

For the possibility, we distinguish two cases: if the two
membership functions are overlapped, the possibility is 1.
Else if there is no overlapping between the two
membership functions, the evaluation of the point of

intersection of the functions is done as follows:

N(image, user)= Max[(),l _4h ] )

¢, +d,

For the necessity, we always calculate the intersection
of the two membership functions. According to the form
of the membership functions, we can simplify the
calculations: If the values of ¢ and d of the membership
functions are null (functions have a rectangular shape),
then two cases occur: either the functions overlap, or they
do not. The result is respectively 1 and 0.

If the values of d of the membership functions are null
(functions have a shape of rectangular trapezes), then we

calculate the intersection of the functions with the
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formula:

N(image,user) = Mz'n(l, Max(O,m]] ©

¢ +c,

Symmetrically, if the values of ¢ of the membership
functions are null, then we calculate the intersection of

the functions with the formula:

N (image, user) = Min[l, Max[O, M‘—;—é’—n (N
d, +d,

In the general case, the intersection of the functions is

evaluated with the complete formula:

d +b -5 +a,-a (8)
Nlimage, user) = Min| 1, Min| Max| 0,272 | Max] 0, i
a, +d, ¢ +6,

If the membership functions are discrete, we compare

their coefficients for each term. The formulae for the

possibility and the necessity become:

N(image, user) = Sup(Min(coef,.Mge (v).coe, m,(v))) ®)
veV

N(image,user)= Inf(M ax(coef,mge(v),l —coe m,(v))) (10)
veV

where }7 is the discrete domain of the values,
CO€fimage(V) is the coefficient for the value v of the image
membership function and coef,.,(v) is the coefficient for
the same value v of the membership function of the user

input data.

3 Fuzzy Thesaurus

Fuzzy thesaurus are used in our project to generate the
discrete membership functions. From a single term, they
allow to compute a list of relevant keywords associated
with a likeness to the original term.

The

documentation domain [SLY86].

Thesaurus notion is mainly ‘used in the

A thesaurus is a
structured set of concepts, whose purpose is to represent,
in a univocal way, the content of documents. These
concepts are extracted from a list, which can be gradually
completed, and can be used to index documents. The
main interest of the thesaurus is the different kinds of
links between concept terms.

We based our approach on N. Mouaddib work
[MOUB89].

particularities:

Thesaurus we use have the following

- There is not a unique thesaurus, but many little ones.
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Each little thesaurus corresponds to the description of one
domain. The domain is a set of object. For example, in a
plant database, the properties LeafColour and
FlowerColour belong to the same domain "Colours".

- Links between terms of a thesaurus receive a weight
in order to evaluate the discrete membership functions

(see Section 3.2.)

3.1 Thesaurus Contents

Thesaurus is a set of terms we meet in user or image
descriptions. As in [MOUB89], we use several types of
semantic links:
link: This link determinates a

neighbourhood relation. It means that if two terms are

- Neighbour

linked by a neighbour link, they have close meanings and
it is possible to replace one term by the other.

To express the semantic proximity of the two terms, we
include a weight in [0,1] in the relation. For example,
"meadow" and "pastures” can be neighbour terms linked
with a weight of 0.9 in the case of a ground type
thesaurus.

- Generic-specific link: This link allows us to group a
set of terms that express close notions under a generic
term. As for the neighbour link, we include a weight
between 0 and 1 in the relation.

For example, in the thesaurus Colour, "green" and
"heavy green" are respectively generic and specific terms

linked by a weight of 0.9 as we can see in the figure.

Green
0.9 0.55
0.9
Light green Heavy green Blue green

Figure 4 Green generic/specific link

- Furthermore, we added a new translation list type to
provide muiti-languages facilities. For instance, the
thesaurus entity "red" is associated to a list like:
French/rouge, German/rot, Italian/rosso, Japanese/7R V),
Spanish/rojo. The English version is the default one, and
used when the translation is not available.

3.2 Generation of Discrete Membership
Functions from Fuzzy Thesaurus

For each term of a thesaurus, which is a discrete value
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of a discrete domain, a membership function has to be
generated. As seen in Section 2.1, such a membership
function is a set of couples. This set is generated as
follows.

An entity ¢ can have several links with generic, specific,
or neighbour terms. Let us define three projections on the
fuzzy relationships:

- Generic(f) = {(g, w)} where g is a generic term of the
entity t and w the corresponding weight; ’

- Specific(f) = {(s, w)} where s is a specific term of ¢
and w the corresponding weight;

- Neighbour(r) = {(n, w)} where n is a neighbour term
of t and w the corresponding weight;

and a more complex operation (a join) in order to
retrieve terms that have one or more identical generic
terms with the target term:

- SameGeneric(f) = {(sg, w)} where sg has the same
generic term than ¢, and w is the weight calculated from

the two links with the formula
(11

where w,, is the weight of the generic term with sg and

w=max {0; we - 1/2.| weg - w, |}

w, is the weight of the generic term with 1.

(The way in which w is computed is still subject to
modulation, based on further experimentation. In addition,
this is not a formal distance, unless we order the specific
terms of a given term.)

From these preliminary definitions, it is possible to
derive the membership function of any term present in a
thesaurus. We use a kind of union, denoted U*, where
duplicated terms appear only once, associated to their
greater weight, to achieve the desired result. The fuzzy set
associated to the term ¢ is:

o= {(r, D} U Generic(ry U Specific(r) U
Neighbour(s) U" SameGeneric(r)

where the term itself, 4, is always present with a weight
of 1.

4 Properties

A property is a characteristic of an image. In a
database about plants, we have for example a property
named "LeafColour" to describe the colour of the leaves,
aroperty "LeafLength" to describe their length. Properties

can be discrete or continuous. Thus, their values consist
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in discrete or continuous membership functions. In the
discrete case, the property domain is its associated fuzzy
thesaurus.

In the continuous case, the domain is characterised by
its bounds, its metric, and a list of typical membership
functions. The metric information is useful to allow the
user to choose his or her preferred metric, doing
automatically the necessary conversions. The list of
typical membership functions provides the user with an
easy way to indicate his or her choices. For instance,
instead of giving the exact limits of an interval, one can
select a simple word like "Small." Tt will be replaced by

the corresponding fuzzy membership function.

5 Nuances in the User Description

In the using language, people can tune what they say
using key words named nuances. Nuances transform the
meaning of words, specifying, generalising or modifying
them. In MISE, the user is given the possibility to use
nuances to tune his choices. They are applied to the
membership functions generated from the user choices, in
order to compute new ones, which are more accurate.

Let us take the Figure 5 as an example. The nuance
"very" transforms the function "small" of the continuous

property "size".

1h - Small
L \&

L Very Small

s size
0 : »

Figure 5 Application of the nuance “Very” on

the continuous membership function “Small”

On the application point of view, a Nuance can be
considered as a black box that modifies a membership
function (see Figure 6.) It is applied to the user choices
before any comparison with the database (see Section 6.)

Thus, they do not interfere with it.

Modified
membership function

Membership
function

Nuance

Figure 6 The nuance black box
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Nuances are called using the applyNuance method of
the class. To implement it, we use a Nuance super-class
and subclasses for each kind of nuance. Indeed, nuances
can be separated not only between discrete and
continuous domain, but also depending of a general type
(e.g. translation like in figure 10, or a function from {0,1]
to [0,1] for discrete functions.)

For example, let us have a look at the discrete version
of the "about" nuance. We use an instance of the sub-class

of the function, |— (x - 1)" , where a = 2 (see Figure 7.)

—
//
08 e
e
0.6 / :
/
/
04 /
/

/7

/
02t /

//
/
0 L n . L
0 0.2 0.4 0.6 08 1

Figure 7 The function 1-(x-1)

6 The Fuzzy Matching Process

The comparison of the user input data to the images is
carried out in two stages: the hierarchic filter, and then
the elementary filter. But let us previously formalise the

query and the data within the same formalism.

6.1 Data and Query Formalism

As previously seen, characteristics of images are
translated in properties. Thus, an image corresponds to a
set of property values. Because there can be synonyms
between value names of various properties, we make
explicit the property name.

Queries are slightly different. To process a search, the
user indicates the picture properties that he or she finds
relevant, the values that they should meet, and an
associated weight for each value. A weight corresponds to
the importance that he or she fells for the value of the
property. For instance, if one wants a red flower, one
would give a positive weight, up to 1, to the value "Red"
of the property "FlowerColour". Conversely, a negative
weight indicates one does not want red flowers. Finally, a

weight of 0 means that he or she does not mind whether

64

© FirERE > 52—

the plant has red flowers (hence, the corresponding
condition can simply be discarded.) At the interface level,
the range {-1,1] is more intuitive for the end user, but it is
translated into the range [0,1] at the server side.

The user can also use nuances to tune his or her choices.
But they do not interfere with the comparison process
because they are applied to the membership functions
before it starts.

The fuzzy matching process is implemented with two
filters, detailed hereafter. The second one being time
consuming, the first one is designed in order to decrease
the of candidate images. The result of the operation is a
set of images ordered by descending degree of likeness. A
threshold allows discarding not satisfying images of the

second filter.

6.2 The Hierarchical Filter

The images of the database are organised in a
hierarchic way. They are arranged in categories. For
instance, in a database about plants, the images could be
categorised in fruit trees, bushes, flowers, etc. And then
these groups could sub categorised.

The hierarchical filter consists in reducing the set of
images by selecting only some branches of the tree
structure. When the set of images can not be reduced any
more, we apply the elementary filter on the resulting set.
The images that have not been selected will not be taken
into consideration in the result.

Our current objective is to choose the filter criteria
depending of the quantity of information they provide.
The user property with the greatest variance according to
stored images will be first used to dismiss as much
images as possible. New criteria can then be used to
further reduce the search space.

The hierarchical filter is not yet implemented in the

current version,

6.3 The Elementary Filter

When the hierarchic filter has selected a set of images,
we can apply the elementary filter. This filter compares
all the images of the selected set to the user input data,
and gives a weight, i.e. a degree of likeness, to each
image.

In the elementary filter, we use fuzzy logic and



FERE S —BFHEEY—ER

possibility and necessity measurements we defined in the
Section 2. Thus, for each property wanted by the user, we
compare all the values provided to the same property in
the image. For example, if the user wants a plant with
“green” and "light green" leaves, then we compare the
membership function obtained for "green" to the image
(we get a value for its possibility and a value for its
necessity) and next do the same thing with "light green"
(we get new values for the possibility and the necessity.)

As we want to have a single value in order to sort the
images by overall degree of satisfaction, we have to
combine the various obtained measures. This process has
to take into account the weights given by the user to each
value, the qualities calculated from these weights and
finally combines them properly.

First, we take into account the possible negative
weights given by the user to modify the possibility and
the necessity as follows:

If 0.5<Weight <1 then

I[M=I1 and N=N (12)
else
[T=1-N and N=0 (13)

Indeed, when the user indicates a weight greater than
0.5, i.e. a positive indication (formula 12), it means that
he or she wants this value for the property. But when the
weight is smaller than 0.5, i.e. a negative indication
(formula 13), he or she does not want it. Thus, we have to
change the possibility and necessity values to take this
indication into account. We choose to move the necessity
to zero, because we do not have any more information
about it. If the image was first necessary, it can not be any
more, and if not, we do not have enough information to
suppose it is now. On the other side, the possibility is
always valid (value of 1) except when the image was first
necessary. In this case, the possibility is decreased by the
elder necessity of the value.

Secondly, from this weight given by the user, we
calculate a corresponding quality, which translates a
degree of importance, with the formula (illustrated by
figure 8):
cos(27 * user Weight)+1

2

(14)

0=
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Figure 8 The weight-quality function

This quality function, which has first been used in the
Find'Mage, engine [AND99], respectively emphasises
strong indications, and diminishes poorly motivated
weights.

Furthermore, it is possible for the user to specify
logical operators, "and" and "or", between the values.

If the values given by the user (noted v, and v,) are
linked by the conjunctive operator "and", the new
measurements of the possibility and of the necessity are
given by the following formulae:

1 = Min(Max(1-Q,,11,), Max(1-Q,,11,))
N = Min(Max(1-Q,,N, ), Max(1- 0,,N,))

(15)
(16)

where Q; (resp. Q,) is the quality of the value v, (resp.
v,), and T1; and N, (resp. 1, and N,) are the possibility
and necessity of the value v, (resp. v,) after the
application of the weight formulae (see Formulae 12 and
13.)

If they are linked by the disjunctive operator "or", the
new measurements of the possibility and of the necessity
are given by these following formulae:

[1= MCIX(MCUC(I-Q|’n|)’Max(1“Q2>n2))
N= Max(Max(l—Q,,Nl),Max(l—QzaNz))

(17)
(18)

These formulae are associative and can be ordered
using brackets. We use the fuzzy operators min and max
to compute the "and” and "or". Inside the min (resp. max)
operator of the link "and" (resp. "or"), we apply the
quality of the weight given by the user. This is done using
a max operator. Thus if the quality is important (first term
of the max operator small), the possibility and necessity
values will be taken in account. But if the quality is low
(first term high), the possibility and necessity values

could not be taken into account and then not interfere in
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an "and" calculation, or indicate the disregard of the user
in an "or" calculation.

The obtained measurements of the possibility and
necessity (for each user property) express the likeness
between the user input data and the image. To have only
one possibility and only one necessity for each image, we
use the Formulae 15 and 16, applying a conjunctive
operator between every properties provided by the user.

Finally, to calculate the general satisfaction degree of

the image, we currently rely on mere averaging:

imageWeight = % + 1\25 19)

7 Conclusion and Future Works

In this paper, we described how the MediaSys Image
Search Engine (MISE) deals with metadata information
about the images. An extensive use of fuzzy logic (fuzzy
subsets theory, possibility and necessity measurements,
fuzzy thesaurus) allows the engine to be very flexible.
Moreover it can address data fuzzily whenever they are
continuous or discrete. This leads to an adaptive and
robust engine able to deal with any kind of information.

Future experimentation will be done to confirm our
the the

hierarchical filter should allow a great progress in term of

choices. Furthermore, implementation of

speed of the engine.
8 References

[AND97] Andres, A.; Ono K,

Performance

“Phasme: A High

Parallel  Application-Oriented
DBMS” , Informatica Journal, Special Issue on
Parallel and Distributed Database Systems,
Vol. 9, No. 3, pp. 367-386, 1997.

[AND98] Andres, F.; Ono, K., “The Active HYpermedia
Delivery System”, in Proc. of ICDE9S8, Orlando,
USA, February, page 600, 1998.

[AND99] Andres, A.; Dessaigne, N.; Martinez, J;
Mouaddib, N.; Ono, K.; Schmidt, D.C;
Tosukhowong, P., “A Flexible Image Search
Engine” , in Proc. of ACM Multimedia'99,
Orlando, Florida, Nov 1999.

[MOU89]Mouaddib, N.,

nuancees

“ Gestion des informations

une proposition de modele et de

66

© FirERE > 52—

methode pour l'identification nuancee d'un
phenomene”, Ph.D Thesis, University of Nantes,
May 1989.

[SLY86] Van, Slype, G.; Maniez, J.,
documentaires” , Les editions d'organisation,
1986.

[ZAD65] Zadeh L.A.,
control. Vol. 8, pp. 338-353, 1965.

“Les langages

“Fuzzy sets” , Information and



PRt 4 —EFHEHEY—ER © FfirEHRtE 4 —

ERERE F—HE F 125 (2000)

B 787 X

2

Dynamic Synchronization of Media in Distributed Environment
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ABSTRACT

Media synchronization is a basic problem that happens spontaneously in a packet based network which naturally introduce
end-to-end delays varying both within and across data streams. The presence of delay variation (jitter) has an impact on
audio-visual media synchronization and its presentation quality as perceived by a human user. It is a necessity to mitigate the
impact of network jitter on multimedia applications in a distributed environment.

In this paper, we propose a media synchronization method called dynamic temporal playback control (DTPC) algorithm
that makes use of network delay information. In the DTPC algorithm, the optimal playback point is determined by using
some certain knowledge on transmission delay of packets and based on this playback point the original stream can be
faithfully recovered with an acceptable distortion while the packet loss rate is kept under a given bound. The performance of
DTPC has been evaluated by simulations and the simulation results have shown that the DTPC algorithm reduces the
end-to-end jitter, presents superior performance over other methods, especially in the case of bursty network delay. The

algorithm has several parameters which can be used to tune its performance.
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1 Introduction intermedia synchronization [1]. The former is to maintain

Two types of synchronization have to be encountered the presentation of a continuous media data stream at a
and should be solved carefully when designing a sufficient rate and quality for human perception while the
multimedia system: intramedia synchronization and latter is to keep the right presentation order of several

67
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continuous media data at a receiver. Synchronization is a
basic problem that happens spontaneously in a packet
based network which naturally introduce end-to-end
delays varying both within and across data streams. The
presence of both delay and delay variation (jitter) has an
impact on audio-visual presentation quality as perceived
by a human user. Delay may be a problem for an
application using multiple related streams because it
introduces a temporal difference which is undesirable in
some scenarios where, for example, lip-synchronization is
necessary. Network jitter is a problem for single media
stream synchronization and multiple media stream
synchronization as well and has a significant impact on
the presentation quality. This paper will focuses on
network jitter and try to mitigate its impact on
presentation quality of media.

There are two approaches to cope with the
synchronization problem in a distributed environment.
One is to make the receiver wait until the required packets
arrive before playback, which is known as Packet
Preserving. Another is Time Preserving, where if a packet
does not arrive within a certain time bound, it is assumed
to be lost, and subsequent received packets are played
back. When a packet-preserving method is applied to a
real-time application, a good network performance (small
delay and low packet loss rate) is required. A
time-preserving method may introduce packet losses but
make it possible to control presentation quality dynamicly
according to the network status and specific application
requirements. In our study, the time-preserving approach
is used to mitigate the effects of end-to-end delay and
jitter imposed on media synchronization.

In this paper, we propose a media synchronization
method called dynamic temporal presentation control
(DTPC) algorithm that makes use of network delay
information. In the DTPC algorithm,the optimal playback
point is determined by using some certain knowledge on
transmission delay of packet and based on this playback
point the original stream can be faithfully recovered with
an acceptable distortion while the packet loss rate is kept
under a given bound. The performance of DTPC has been
evaluated by simulations for random network delays and
burst network delays, and simulation results have shown

that the DTPC algorithm reduces the end-to-end jitter for
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the both network delay patterns, presents superior
performance over other methods, especially in the case of
bursty network delay, since it is able to track the changes
in the network traffic status much quicker. The algorithm
has several parameters which can be used to tune its
performance.

The remainer of the paper is organized as follows. In
Section 2, the previous related work is briefly reviewed.
The proposed DTPC algorithm for single data stream case
is presented in detail in Section 3. Section 4 gives its
performance evaluation by simulation under various
conditions. Finally, some concluding remarks including

the future study tasks are made in Section 5.

2 Background

Although a good survey of media synchronization was
made Blakowski and Steinmetz [2], we give a brief
summary of synchronization of media and multimedia in
a distributed environment. Since a packet network
introduces end-to-end transmission delay varying
continuously, synchronization within and across data
streams becomes a problem [3]. The most simple and
intuitive solution to this problem is to add an additional
delay by buffering packets before playback so that every
packet undergoes the same delay, which is known as
Faithful Playback [4]. This fixed time offset from
generation of packets must be larger than the maximal
delay that any packet might undergo. This solution is
good for some applications having loose time requirement
but is insufficient and unsuitable for real time applications.
Another problem of the solution is that it requires a
large-size buffer, which may be expensive, when the time
offset is large.

For an application that can tolerate a certain packet loss,
we can find a better playback point that decreases
end-to-end delay, does fast playback and maintains the
required packet loss rate. The Concord Algorithm (see
Figure 2) [5] is one of synchronization schemes using this
approach. To implement this kind of scheme, knowledge
on traffic characteristic and network transmission delay
statistics is necessary in advance, which is hardly feasible
in practice. Besides the above straight forward methods,
many techniques using other approaches have been

proposed. Mechanisms like clock synchronization [6],
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time stamp or synchronization marker [7], and separate
synchronization channel [8] were developed in the early
nineties. However, all of the previous have their
disadvantages. Over the last years, an approach using
adaptive method has attracted attention [9]-[12]. In this
approach, the application can adjust its reference time
point for playback instead of using a fixed one. Some
implementations tried to control the transmit time by the
use of feedback or scheduling of packets. Some of them
suffer from dependency on accurate knowledge of
network delay statistics or high overhead of message
passing. Literature [13]-[17] presenting samples of other
synchronization algorithms in the past years are for those

who are interested in this field.

3 Dynamic Temporal Presentation Control
(DTPC)

For some real-time applications, a certain packet loss
rate is tolerable. Actually, introducing some packet losses
in a distributed environment is inevitable because so
many random factors are involved. For example, 5% data
loss can be acceptable for original audio streams.

In previous section, we mentioned that several
synchronization methods using adaptive technique have
been developed recently. However, each of them requires
a certain condition and is implemented for a specific
application. In our study, a more general condition in a

distributed environment is used.

3.1 Assumptions
The goal of DTPC algorithm is to find the optimal

playback point that makes the original stream be

recovered at the receiver with an acceptable distortion, i.e.

the packet loss rate is kept below a given bound. The
concept of algorithm relies on the following assumptions:
1 The strongest temporal relationship among objects
exists between adjacent ones since correlation
between any two objects decreases as the time
interval between them increases. Therefore, it is not
necessary to retain temporal relation for two objects
which are far apart in time.
2 A small packet loss in presentation of media is
tolerable.

3 The network delays of packets are not independent,
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which makes it possible to predict the network delay
of a packet by using previous network delays.

These assumptions are reasonable for a general
real-time application, which hints that it is possible to
design a media synchronization system by the use of
certain knowledge of network transmission delay and by
sacrificing some packet loss to gain an improvement in

end-to-end jitter.

3.2 DTPC Algorithm

In our system, the synchronization algorithm is
implemented at the application layer which is above the
TCP/UDP sockets. The term packet denotes the media
unit used at the presentation layer. At the source site, each
packet is stampéd with its generation time in reference to
the source clock. The packet is transmitted over the
network and experiences a certain network delay. At the
sink site, the playback time of received packet at the
presentation device is generated by DTPC that builds a
recent history of network delay for each media stream and
accordingly calculates the optimal playback time. The

concept of DTPC is shown in Figure 1.

Data Presentation
information device
! ] ” ” 3
o]
gk 1
Q
=
- Playback time
Delay '
information
——— 1
DTPC

Figure I DTPC media synchronization

The playback times of the proposed DTPC algorithm
and other approaches are demonstrated in Figure 2, where
G(t) denotes the packet generation time, D(?) denotes the
DTPC real-time playback time, C(?) denotes the playback
time of Concord algorithm, and F(#) denotes the faithful
playback time.
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Figure 2 Playback times of different approaches.

The DTPC consists of two counters, Nr registers
storing the last Nr network delay values, three registers
storing tuning parameters and two registers storing
dynamic variables.

Two counters

* Packet Counter (Cp) to count the received packets.

* Discard Counter (Cd) to count the discarded packets.
Three tuning parameters

* Adjustment Interval (Ja) measured in number of
packets.

¢ Allowed Packet Loss Rate (Rap/) which is the
maximum percentage of packets that a stream can
tolerate. It may change for different streams.

* Allowed Jitter (Ja) in milliseconds, which is the
maximum jitter allowed for the stream.

In order to guarantee that the actual packet loss rate is
smaller than Rapl, a threshold called Discard Threshold
(Td) is introduced and defined as 7d = Ja X Rapl. Among
la received packets, no more than T7d packets are
discarded in the algorithm.

Two dynamic variables

* Offset Delay (Do) in milliseconds, which is the delay
added to the packet before playback.

+ Average Network Delay (Dan) in milliseconds,
which indicates the average delay of the recently
received packets. It is calculated by the last stored
delays.

The algorithm proceeds as shown in Figure 3. The
discard threshold is computed by using the inputed
parameters adjustment interval and allowed packet loss
rate, and the offset delay is set a reasonable value (or zero

if no knowledge is available).
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After the receiver clock is set to the time stamp of the
first packet, it emulates the sender clock. Thus, the
network delay of packet can be calculated by subtracting
the generation time from the reception time. For each
received packet, its network delay and the average
network delay are calculated and used with the allowed
jitter to determine the playback time of the packet. When
the network delay is larger than the (offset delay +
allowed jitter), the packet will be discarded and the
discard counter is increased if the discard counter is less
than the discard threshold, otherwise the playback time
(Tp) of the packet is the (generation time Tg + network
delay), which guarantees that the packet loss rate is under
the allowed packet loss rate. When the network delay is
smaller than the offset delay the pack will be played back
at the (generation time + offset delay), otherwise it is
played back immediately. When the packet counter
reaches the adjustment interval the packet counter and
discard counter are reset, and the offset time is set to the

average network delay.

input tuning parameters
Adjustment Interval: Ia

Allowed Packet Loss Rate: Rap!
Allowed Jitter: Ja

initialize paramters
discard threshold Ty =14 * Ry
discard counter Cyg=0
packet counter  Cp=0
olfset delay Dy, < reasonable value

¥

get next packet
increase C

reset Cp& Cy
Dy =Din

calculate

network delay Dy
average network delay D

an

<G=n >

0

discard packet
increase C g

EEIREEE)
7

Figure 3 DTPC algorithm
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4 Simulations and Discussions
The performance of DTPC algorithm has been eval-
uated by simulations for two situations: random network

delay and burst network delay.

4.1 Case of Random Network Delay

A video stream of 20,000 packets has been used in our
simulation. The stream is assumed to have following
characteristics:

* The stream is a constant bit rate (CBR) one with a
fixed packet production rate, which is on the
assumption that a video camera keeps picking up
scenes and generates uncompressed data packets.

+ The allowed packet loss rate (Rapl) is 1%.

« The network delay is assumed to consist in two parts:
one is a constant delay caused by processing times
at nodes and physical propagation of signal, and
another is a random delay caused by dynamic
network conditions like traffic load. The random
delay distribution is a Poisson one and the total
mean delay is 120ms.

« The adjustment interval (/a) is 200 packets.

* The allowed jitter is 10ms.

Figure 4 shows the packet delay distributions before
and after applying the DTPC algorithm. The algorithm
reshapes the distribution since it discards packets with
large delay and adds an additional delay to packets with
small delay. The delay behaviors of packets numbered
from 10,000 to 11,000 are shown in Figure 5. It can be
found that the jitter is greatly reduced.

Z
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i
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Figure 4 The delay distributions
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Figure 5 The packet delay behaviors

The jitter characteristics of the network delay of packet
and playback time after applying DTPC are summarized
in Table 1. The difference between the maximal delay and
the minimal delay, and the standard deviation of packet
delay are used to measure the jitter performance. The
DTPC algorithm the jitter
(154ms-86ms) to 22ms(147ms-125ms) and the standard

deviation from 16.81ms to 4.41ms.

reduces from 68ms

Table I Comparison of jitters (Unit: ms).
Case Mean Standard Min. Max
deviation | delay delay
without DTPC | 119.98 16.81 86 154
with DTPC 139.67 4.41 125 147

The performance of DTPC can be tuned by its
parameters. As shown in Figure 6, the allowed packet loss
rate affects slightly the standard deviation. It is observed
that the more the media can afford to tolerate packet loss,
the more the DTPC algorithm adjust itself to provide the
less jitter. The allowed jitter has an impact on the
performance of DTPC algorithm as imagined. The
standard deviation of DTPC becomes larger as the
allowed jitter increases, which means that the less the
offset delay changes the closer the deviation gets from the

allowed jitter value.
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Figure 6 The standard deviations

4.2 Case of Burst Network Delay

The same media stream 20,000 packets long was used
but the changing part of network delay was set bursty. A
model of two-state MMPP (Markov modulated Poisson
process) was used to generate the burst delays. The total
mean delay was still kept to 120ms. The parameters of
DTPC algorithm were the same as the above case. Figure
7 shows the packet delay distributions before and after the
use of the DTPC algorithm for burst network delay. The
distribution after DTPC is wide and concentrated mainly
in two regions which implies that the network delay is
bursty and has two states. As observed in Figure 8, the
DTPC algorithm can track the network delay changes.
When the network condition degrades the algorithm
responds quickly and when the condition improves it
adjusts itself to follow up. Note that the algorithm does
not wait till the end of the adjustment interval to improve

itself with the improvement of the network delay.
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Figure 7 The distributions for burst delay
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Table 2 lists the jitter characteristics including the
minimal delay, the maximal delay and the standard
deviation for the network delay of packet and the
playback time of DTPC algorithm. It is observed that the
DTPC algorithm
(162ms-78ms) to 35ms(159ms-124ms) and the standard

deviation from 20.23ms to 9.63ms.

reduces the jitter from 84ms
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Figure 8 The delay behaviors for burst delay

Table 2 Comparison of jitters for burst delay.

Case Mean Standard Min. Max
deviation delay delay

without DTPC | 120.04 2023 78 162
with DTPC 138.66 9.63 124 159

5 Conclusions

We have presented a dynamic temporal playback
control (DTPC) algorithm for media synchronization in a
distributed environment. This algorithm makes the use of
network delay information and calculates the optimal
playback time based on which the original media stream
can be faithfully recovered with an acceptable distortion
while the packet loss rate is kept under a given bound. Its
performance has been evaluated by means of simulation
and the simulation results have shown that the algorithm
reduces the delay variation for both random network
delay and burst network delay.

As the future research and development, the algorithm
will be applied to multiple media streams that might be
transmitted over different paths. In addition, we schedule
to study on network delay model and try to find a more

precise model for the performance evaluation.
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A Multiview Stereo Algorithm for Reconstructing Polygonal Models
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National Center for Science Information Systems
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ABSTRACT

Multiview stereo reconstruction is an attempt to recover 3D structures from multiple collections of view images. It is an
extension to the conventional stereo matching method that reconstructs the depth information from pairs of images. Recently,
the so-called "large-scale stereo algorithms" have been developed, which enables us to recover geometrically or
photometrically very complex shapes from large collections of images.

However, most of the multiview stereo algorithms can produce low-level geometric primitives, such as points or voxels,
which are not so useful in real applications. To obtain high-level geometric primitives, such as curves and surfaces, the output
of those algorithms should be analyzed and processed again using other methods.

This paper proposes a new algorithm that extracts polygonal models directly from the multiview images. More specifically,
the algorithm finds such sets of polygons on which the multiview images can be projected coincidently. Since the output of
the algorithm will consist of polygons, it can be easily converted to a surface representation. Furthermore, the algorithm can

efficiently exploit the parallel processing capability of 3D rendering hardwares.
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[Keywords}] computer vision, stereo reconstruction, multiview image, polygon extraction, parallel algorithm
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1 Introduction we obtain a collection of view images, called multiview

When we look at a 3D scene from multiple viewpoints, images. Each image itself is a 2D entity with no depth
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information. However, given such a collection of images,
we can sometimes reconstruct the original scene using
specific computational frameworks. The reconstruction is
called multiview stereo, and the framework is called
computer vision.

Traditionally, computer vision researchers were trying
to recover 3D structures from a small number of input
images. For example, "reconstruction from a pair of
images" was a typical situation extensively investigated.
Recently, with the down-sizing of high performance
computers, the number of input images has risen over five
to several hundreds. The so-called "large-scale stereo
algorithms" have been developed, which enables us to
recover geometrically or photometrically very complex
shapes from large collections of images.

However, the conventional multiview  stereo
reconstruction algorithms have been successful only in
limited situations. In most cases, the reconstruction is
carried out for some sparse set of points of the scene, not
for the entire points. To reconstruct the rest of the points, it
is necessary to interpolate among the sparse set of points
that have already been reconstructed. Consequently, the
choice of the sparse set of points and the associated
interpolation scheme will determine how successful the
resulting reconstruction can be. Appropriately choosing
such kind of parameters may require some knowledge
about the 3D scene, which is typically supplied by human
efforts.

This paper presents a new algorithm of multiview stereo
reconstruction that reconstructs polygonal models, not
sparse sets of points, from the multiview images. More
specifically, the algorithm finds such collections of
polygons on which the multiview images can be
projected consistently with each other. The algorithm
works without any human assistance or any a priori
about the to be reconstructed.

knowledge scene

Furthermore, the algorithm can exploit the parallel
processing capability of 3D rendering hardwares, which

will bring considerable performance improvement.

2 Related Work
Reconstructing 3D structures from 2D images is one of
the most fundamental and classical problems in computer

vision. Extensive research efforts have been made toward
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this end[2,5,7]. Assuming that the 2D images are taken by
well-calibrated cameras, the reconstruction problem is
reduced to finding the point-to-point correspondence
among these images. To facilitate such kind of task,
theoretical studies of epipolar geometry have also been
carried out.

Unfortunately, despite these efforts, the correspondence
finding still remains a difficult problem even today. To
determine the correspondence, every point in all view
images must be identified from each other. Some types of
points, such as sharp comers, are relatively easy to‘idemify.
However, it is not simple to identify the points on smooth
surfaces. Although there is some progress along utilizing
contours to constrain the correspondence [8,9,11], smooth
surfaces are, in general, difficult to reconstruct. In some
cases, special markers need to be placed on such surfaces
to simplify the task of point identification.

On

have attempted to solve the stereo reconstruction problem

the other hand, computer graphics researchers

from a slightly different standpoint. They reformulated the
reconstruction problem as finding such data structures, not
necessarily identical to the 3D structures themselves, from
which we can generate view images corresponding to
arbitrary camera positions. The so-called image-based
rendering has been developed as a replacement of the
traditional 3D geometry-based computer graphics[3,6].
The mixture vision and

of computer algorithms

image-based have also been
studied[1].

Our approach stands in the midway between the

rendering  techniques

computer vision and computer graphics approaches. We
assume that the 3D structure is representable by a
collection of polygons. Then we reconstruct such polygons
in the 3D space that are consistent with the view images.
The reconstructed polygons may not coincide with the
original 3D structure. However, given a sufficient number
of view images as input, they will approach the original

one.

3 Overview of the Algorithm

We will present a new algorithm of multiview stereo
reconstruction. The algorithm reconstructs polygonal
models from the given collection of 2D images. In the

following, we will outline the basic idea of our algorithm.
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Perspective transformations of object O onto /, and 1, In this case,

multiview images will consist of two images /; and /.

Let us consider an object O in a 3D space viewed from
several perspectives. The object O is surrounded by a finite
volume X. To simplify the explanation, we will discuss
only the case where the number of perspectives is two. Let
us call the two view images as /; and [,. We assume that
these images are taken by well-calibrated cameras, i.e.,
the position, view direction, and focal length of cameras
are known in advance. Our problem is to reconstruct O
from /; and 7, within X (Fig.1).

Let P be an arbitrary plane in the 3D space that
intersects with volume X. We call such a plane a test plane.
Apparently, the object O can be projected onto P using the
perspective transformations. Observe here that the images
M, and M, on the projection partially coincide if P is
tangential to O. The images M, and M, can also be
obtained from /; and I, using the inverse mappings of
If M, and M,

coincide with each other, we know that P may be

perspective transformations (Fig.2).

tangential to O at some points.

Our reconstruction algorithm is based on the above
observation. For each test plane P, we compare M| and M,,
and extracts the region where M, and M, coincide. The
coincident region will be bounded by a rectangular box,
which is a polygon on P. By collecting such polygons, we

can approximate the shape of object O.
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The algorithm is summarized as follows.
1. Let G be a set of polygons. Initially, G is set to null.
2. Generate a test plane P at random that intersects with

volume X.

(98]

. For each plane P, project /; and I, using the inverse

mappings of perspective transformations.

P

Compare the images M; and M, on the projec-
tions. Extract such regions where M, and M,
coincide.

5. Compute the bounding box B of the coincident
regions. Add Bto G.

6. Repeat steps 2-5. After sufficient number of

become an

iterations are performed, G will

approximate model of O.

4 Hierarchical Refinement

In the basic algorithm described in the last section, the
test planes are to be selected at random from the set of all
planes intersecting with volume X. However, most of the
test planes are not tangential to object O. In fact, they
typically do not have any intersections with O, or divide O
into two portions.

To raise the hit ratio that the test planes be tangential to
O, we will introduce a hierarchical structure to the set S of

all possible planes from which the test planes are chosen.
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Fig. 2

Inverse mappings of /; and /, onto the test plane P If the mapped images M, and M, coincide with each other,

we assume that the test plane is tangential to object O; By collecting such tangential test planes,

we can construct an approximate polygonal model of object O.

For each plane Q in S, we can always draw a perpendicular
line from the origin (0,0,0), if Q does not pass through it.
The crossing point R of the perpendicular line with the test
plane Q is a unique point in @, and can act as a
representative point of (. Notice that the relationship
between the plane @ and the representative point R is
one-to-one. Introducing a hierarchical structure in 3D
Euclidean space £’ is a simple task if we adopt an octree
representation[10]. Since R is in E®, that structure can be
interpreted as a hierarchical structure of the set S.

Using this hierarchy, the basic algorithm can be
modified as follows. For each hit that the test plane be
nearly tangential, we count the fact at all parent nodes in
the hierarchy that has the test plane as a child. When
choosing a new test plane, we take into account of the
previous counts so that the planes in the neighborhood of
successful tests will be selected more frequently. It is in
this way that the possibilities of encountering tangential

planes can be raised probabilistically.

5 Hardware-Assisted Acceleration
The performance of our algorithm can be improved with

hardware assistance. Here we consider to utilize 3D
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rendering hardwares with texture mapping capability. Such
kind of hardwares are now widely available in the market
for almost all platforms. Therefore, even personal
computer users can benefit from the hardware assistance
method described below.

Step 3 of the basic algorithm is regarded as a kind of
texture mapping. In fact, if we consider the plane P as the
frame buffer, and images /; and I, as planar objects in a 3D
space, the step 3 becomes a simple example of texture
mapping. Thus the rendering hardwares with texture
mapping capability can be employed to speed up this
process.

Most rendering hardwares also accelerate pixel-parallel
execution of comparison operations. Therefore, the
computation time of step 4 can also be reduced using such
capability.

The most time-consuming part of the basic algorithm is
to compute 3D projections (step 2) and to process
pixel-by-pixel comparisons (step 3). As stated above, the
implementation of that part can take advantage of the
availability of 3D rendering hardwares. This feature is
taken over to the improved algorithm with hierarchical

refinement.
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Fig. 3 Demonstrating of the algorithm's behavior in 2 dimensions.
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6 Example

Fig.3 demonstrates how the proposed algorithm works.
To simplify the explanation, we slice the 3D space by a
plane z=0, and show the algorithm's behavior on it.
Therefore, as shown in Fig.3(a), the object O is reduced to
a closed curve. Fig. 3(a) also shows a family of test planes,
which are depicted by parallel lines.

In Fig.3(b), a test plane P is shown on which a view
image I, is projected. Fig.3(c-d) shows the results of
subsequent operations, where view images I, [, - are
projected and merged with the previously projected images.
The final result for the test plane P is shown in Fig.3(e).

Repeating the above operations while choosing other
test planes, we will finally obtain the result in Fig.3(f),
where the object O is represented by a finite number of
line segments.

Although Fig.3 illustrates the entire procedure in 2
dimensions, it can be extended to 3 dimensions, where the
final result will be a polygonal representation of the object
0.

7 Concluding Remarks

Multiview stereo reconstruction is an active research
subject in computer vision that aims at recovering 3D
structures from a collection of 2D images. This paper
presented a new algorithm of multiview stereo
reconstruction, which succeeded to produce polygonal
models from multiview images. In contrast to conventional
reconstruction algorithms, our algorithm did not require
any a priori knowledge or any human assistance.

The basic idea of our algorithm was to find such set of
polygons on which the multiview images could be
projected consistently with each other, i.e., the projected
images on the polygons were almost identical with each
other. To find such polygons, we first enumerated all
possible polygons, and then extracted only those that
satisfied the above criterion. To speed up the enumeration
and extraction process, we proposed a hierarchical
refinement method, and a hardware-based acceleration
method based on 3D rendering hardwares.

Many variations will exist for the proposed algorithm.
In the following, we will outline three possible extensions.
First, the number of input images can be raised to several

hundreds, yielding a large-scale stereo algorithm. Secondly,
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the algorithm can be implemented on a cluster of
workstations resulting in a distributed algorithm. Finally,
the algorithm can be modified to extract geometric
primitives other than polygons, such as quadratic or spline

surfaces.
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Extending Constraint Hierarchies for Better Visualization
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ABSTRACT

Constraints are useful for modeling and solving various problems such as reasoning, scheduling, design, and visualization.
Particularly, nonmonotonic schemes of constraints have been drawing considerable attention since they allow us to specify
ovet-constrained real-world problems. This paper proposes hybrid constraint hicrarchies as a novel nonmonotonic scheme
constructed by extending the traditional popular nonmonotonic scheme of constraint hierarchies. This new scheme combines
different kinds of problems into a single hybrid constraint hierarchy, relating it with a multiobjective optimization problem.
After the proposal, this paper provides how to effectively apply hybrid constraint hierarchies to visualization systems.
They are powerful especially for the integration of graph layout with constraints. Also, this paper outlines a prototype system

that uses a genetic algorithm for constraint satisfaction, and presents its preliminary experimental results.
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[Keywords} constraints, constraint hierarchies, visualization, graph layout, multiobjective optimization problems,
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KR EES A 7 —Fy b T, HEBBOT —ZBEORRLT, FF, TX. BHEBEZEOV T LA L
HREEZHLSERTAEEZLRANICROLENS B, Z0kd, HrOBENERTHHE L RIET5HE
BOBREEFOWMERBIEE L 0D, ZOL ) REFOWERRBICBOTE, V=202 v FITBIT 5
Fa—A TNy 7 7B 5= —T7 0 —fEROBESEDME & T & DU ETMEFEEOMESI R RAI R T
HD, KX TIE, MEO—2THDH Ny 77 VAT LNCHET 28 v MEDSBEE m 28 % 55ER P(O>
m(RRAMEEZEZ, BERON—ZA Ty MR v I BEESNT Sy 7 7 VAT AIbo12B0 PO
>myk ., TREGERIFEEHOCEET 5, EBGERE R VD &, PO>m)= CenmTEEITE %, LML, b
DAMPNEIL RHICENELIEENEL 8D, £2C, iBEEX2SETID, B BEE ek E % |
P{O>m)= riemm + gaenm ThbL KBS E 2 ROBIERDSTOMST LT 5 FIELRRT S, /9
TAE gz my DREFEEBRRBLEIC, HEBYIa2L—2a LORBICLY., BRFEORLUSE
EEMEL, ZoFEDEERT,

ABSTRACT

In next generation Internet, not only computer data communications but communications such as voice, music, and
moving video which severely require real time quality must be handled completely. On this account,it is very important to
research and develop technology which can guarantee required quality of each communication. In order to develop such
the technology, it is necessary to establish an estimation method of performances such as overflow probability from a
queueing buffer, delay of queueing buffers in router systems and switching systems. This paper considers a tail probability
P{Q>m} ,which is one of important performances, for a queueing buffer system with inputs of burst packet traffic sources.
We use a diffusion approximation method as analysis of P{Q>m}. The tail probability is given by P{Q>m}={ et in
the diffusion approximation. In this approximate solution, the error is tendency to increase as offered traffic volume
decreases. We can not get enough accuracy to estimate it. To improve the accuracy, we consider a new decay function of
e, and we propose the tail probability is approximated by P{Q>m}= ze-tm + x,e-nm, that is, the complementary
distribution of the two-stage hyperexponential distribution. A determination method of parameters of 7, =, and mis
described. Also, we show efficiency of our proposed method by comparing approximation results with computer

simulation results.
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BEFREORFEZED TV FETH D,
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B 9Eam
“SAIKAM” : A % —F v b ETOHRI R REFEBERE O XA
Implementation of an Internet--Based Dictionary Development Environment:

“SAIKAM”

pERE L — Ty TF A4 F A TAR—UT TAT=—)
Vuthichai AMPORNARAMVETH

National Center for Science Information Systems
i ¥ — HIE BT

Akiko AIZAWA

National Center for Science Information Systems
ZifEmtE 4 — Kl ®=

Keizo OYAMA

National Center for Science Information Systems
ZwH—hKE FY=— A—=F—ER1vh
Tasanee METHAPISIT

Thammasat University

EE

KBETHA VA —Fy MIABTHERONEZ LD BAEN LB ¥ A HRFEREL R THRE
[SAIKAM| O L OESEICHOWTil~S, [SAIKAM] BEEHEY =T/ A v ¥ —T=—A, AV IR
DEEY— L. BEF Y — 2 — R EURANHERET, 4 ¥ %y FERIAT 2 LT BHSEHTO
B % BT BN TEEIC LT3, AT [SAIKAM] 0% eiie s L T(DBECAB S TWS A
R OY A EEHET — 2 2R L CRESORELERT 2RENHILRE. QFRBRREIORET 5 &5
DY 2 B RT ATEY L. BEERTT 3D ORERE, G)RIREC L VUICIIAFITES v
g UHSEEIC OWTHET B,

ABSTRACT

In this paper, an ambitous on-line Japanese--Thai dictionary development project called "Saikam" initiated by a group of
Thai professionals and students in Japan is discussed. The project provides an on--line collaborative integrated environment
to support development of Japaese--Thai dictionary on the Internet. Developers from all over the World can connect to the
centralized dictionary database and update the content anytime at their convenience using standard web browsing tools.
Some technical efforts have been made to enable trilingual editing environment on the existing WWW tools. Also, indices
on large--scale Japanese text corpus were created to assist in selection of frequently--used words, and provide word usage

navigating features to students of Japanese language.

[(F—U— K]  AvF—kv b, HREE BEEE
[Keywords] Internet, Online Dictionary, Collaborative Work
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£ 1 HOIAHEFEN T o HEIHETHD)
[ Author [ Title ¥ofWords |  Price(Yen) |
Thai — Japanese
BEH PR [% A EBEEH) [30,000] 35,000
AT 4 A FEEEHL 20--35,000 40,000
Wil # AR 2 A BRI [7,000] 10,000
EtE 5 A FBE AT [6,000] 6,000
Y- T Y—¥ 2 A - HEEH 22,000 4,757
YN N5k FTILONz B [7,000] -
7 A §5-- H AGESFHL
Japanese — Thai
aP— 7Y —y H o« & A8 22,000 4,757
LTI A & A i [7,000] 8,000
AN @ NE - F<ieonzd 7,700 3,800
A AGE-- ¥ A BB

Clients
Windows, Mac, UNIX

. HTTPd Server(Apache)

User Developer
htmlegi | 0 htmlicgi

Database (PostgreSQL)

X 1
T = _X—=2ZK W http PR

A —F v b ED [SAIKAM]

1 BIEWR - g
BAREZMETAIAEANCE T, BAELEE
FEDR O IREEE DO FEIR AR TH D03,
LT, B, AFE LICIBE S/ NRIE R EE
ELDPAFTERVEELE D, FIXiE. #AFD
BARR | KELD L CHBATHRSNT
W57 A HEFZFILNRBBIZE> T2 H DI b )
PhLT, IEEALDOR A HEIIRENREICE
RERST/MEBERZ L OIBE 2, BEONEDL
HMIRFBOW VDL T, FHEARMZRERCHYI L L&l
Z. WXERA OB THERTE B LRLORE
BHEELRY, T THR2EAM 7 —3y NBES
FIRA LB Z A MREES AT A [SAIKAM] (YA
BB [N|DEBELZED TN D,
KPERFEEBEDO - DIZIZE L OFH & RN
VETHLIN, A V¥ —Fy bEFATHILICK
D, TTICEARBEMBEZRTL, FA~RELE
HTHHEICBIMTE S L, BEACHFOH0E

B
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AT PEEENARRIIR D, £, —~DfR
RERRA V& —Fy P ETOHBBEELBRT S
T ET, MERERPBEVIEOHMEE & BRI R
BHTLRE, HELOLOOFRMEEEDDZ &
MTE D,

2 TSAIKKAM] OY AT LIBE

TSAIKAM] TiE, K1 L3 %—F v k
LEHBIT 2 EBOMERICLDFHEASIDZDD
EERELRET 5, FEREOEIT L FRIC—K
DaA—FRRFA VI —T7 2 —RAEBLTCEHOT
—FRXT 7R LHEEZSRT LI L LARETH B,
IDEHIT, HERE, BHRINFEORE, AL
TEY v a DD ORR D R — N
ETEBTHILICED, K2 0L REARRE
BEUATADEBABELTWS,

3 BEMEOHOEREA A —T—R

HEAHERE - WEOEELITH> DI, B
AFEL I ABORG % [F—EE ETRTIANT B
EY¥bD, KERIZOERIZIGZD-DDEEFEA
VE =T 2= AOERIZONVTERRS,
EROBMEEED [SAIKAM] DL > R7ay
=7 MZBWTIRTERRETELL DA F—% v b
LEOFIRE  EENHEICHH - BMTEBHL
NEERRA L MTHD, V=TT I50HFICL B4
VE—=T 2= RIEERTT v P T A — AR L
TEY. ZLOFAENBIEEZRML TS LD
FEBHB,

ZZ T [SAIKAM| TR TF 74V T7 b %
AYAP=N LTS, — RV 2T 7o
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[ AxEE }——ﬁ EREBEES FH—{7&4%ﬁ§ |

DL el
v BHEORY B
wET T man B e ias b
Aia y
i ERmE
oLl ww e ;5%
e T e MECHEEE
4 RS 4

g FHEA b=

7{ LR - AV F—Fy FFFZ b
v

A

A
‘%Fﬁﬁ?ﬁ CBRTVY

FEE 4¢P BHFEF—vsv |4

X2 [SAIKAM] O£FaR
FNLT, VRATFANDT 7 EANBRTESL LI
CGl AZ V7 ERWTUTOEEH/A ¥ —T =
—AEEHL,

3.1 BEEHA

BABEROFIABOT A bEA VA M—1T5
TEIZED B EAEDUVARATLIZEBNTHE AW
TNP—FOEBBOXFORTVFREL DM, W
EFELFERFICERTSI-HIZ UNICODE RENDE
EEMEONE— FEEA LRI TIRLARW,
LAL, UNICODE iZXIELTWB Y2775 U
-8 THY, FERTHERT T v b7+ —HIIRE
ANTLEH, UNICODE 2R LRVWESEERR
e Y = 77T 7 WL OMRON [11] D3HE8E L 7=
WWW Consortium @ Arena [10]3TF7ET B3, 1%&
R &, FABEBORRMPARE T <[9]. Unix &L
HDT Ty b 74— AMIHIE L TR,

T, FIREOERAREICL TV AT ALY
F v hEA A M= ATHHER RV, £
FOYVAT AMIFIET B 7 4 v MERBRFEL R
BAhELH B, T2 T [SAIKAM] FHAGE - ¥
AEOXFFN % GIF BROBCT 7 U FICELB
BEEHRL TS,

3.2 SEBEAN
HARZBOANZOWNTIE OS BT 3 IME
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1. User enters Thai text in

Thai JAVA applet
\ 4. Data in the hidden field is submitted

to the .specsfieyURL

H1LMwyﬁ

Yorm: action=URL

2. He/she then clicks Yhe submit button

3. JavaScript is execut‘ed\a transfer
data from the applet to hidden input field.

X 3 A JAVA Applet I2X 5 % A XFFIDOAS

(R21ZAVBbDE L, FAEDANIONWTIE, ¥
AEERD 0SS ZHAT 25 E11iE 0S Mg+ 2
2 A BANEEEE, 5 TRWEEIT JAVA Applet
WEWEABANEERT S,

%A JAVA Applet [13] X% A OXFEEH L L
TERL, “BTFA T4 ¥ —D L HIZHBIET
&3, JAVA 227 V7 EARATHZ L Ta—9H
T Applet ICAN L&A XFFNIR 3 DL D
FIET, HIML 7+ —ADMMDF — & & —HEizH—
NAEEEND,

7B, INODOAHAICEDLE AT a VITRIA
FEOTTy b7 A — AU CRETREERD SR E
STED (X 4), FABCHRAESICMSL TITRX
BLIHCRoTWS, ¥@RENZABAFRIE
FIREMD T T 7P cookie & LTIREFEINZD
T, BUOBRET D2RLENRRV. [2]

4 BRT—IR—2ADOMA

FSAIKAM] (2B ZxEREFIIN 5 DL oIz,
HEAFEEENY R b (T_dWord)., 2)¥ A BHFED
JZ b (T_aWord). 3)MRBRICHDEARGEL ¥ A
BEMSY 7R (T_Link_JT), D3 DORMNDH
RAEFET —FR—RATH D, FRELEDT-DIT,
HEORRLBEEFEOEE % T Jword K U
T JWordinfo I/ 5., baaAhic, HEO
T_JWordinfo 2’ A U T_JWord 2 H T 2HEMNH



FERE S —BFHEEY—ER

© FirERE > 52—

“SAIKAM” : A > #Z—F v b L COWHTM MR EERBmE D ESR

|

K4 o—FRBEITERLARACEDSER

N, —20 T_JWordinfo DL 22— RiF—DODEK
WX D, T _Link JT (ZEFEL~LOD T JWord
& T_TWord TI72< | FBE L~V D T_JWordInfo
L T_TWordInfo %S,

LT, EEFIHIET S T_dWordinfo XA LU
JConceptID ¥ 5257 LIk » T, EEEFEOMA
TN—=THERT D LD, BEORGILRID
T_Sample RIZRFEN 2D T, FUAGEEHD
BENOBRTDLILNARETHD, 2B, FHE
DD EMSEIL T_Link FIIZFEHT 5,

T_Staff ([ZHH L CHEOPEE IR BHOIEEN
Ay N T_BasketJ IZ T JWord H b HFELIRY 4y
FHZ LT, ERPOHBESZEHT S, iU
LoT, AMICEROPEENFE UHBLHETD
Lo EBRFRELERET D Z LN TE D,

B5IZiI3HZA (R e 7 A BEWGT 3R 2R
TH, BRATIIE YA O OARERSNTNE,

4.1 BET—EX—-20O#ME

BEIZA 2 —Fy P ETABENTWS HEXR
22 FBEE)[5). Z A HEXFR(GS.1 THEE) - # A BEFEQG2
TEE) [6]|0FEREREAVCH A ZNENORE
BOWHULEZITO., I5IZ, Thb 2 DORREFE
CBENDEHBLRETHEICEY, BEAD
xS DELE 1T 72 o 72,

PUF, RHEEBOBEIZL B3REFROORL L E
ELDHELLEHATS, ARL-HAEHELIAH
HEOT XA N7 7 A VIZITEERNZDOEOEK
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ZHBAT AR 2 MO D BT - 2B
2RO, BIZE. BREEE@REEL 22,010084
i
=G
B[S TA]

/therefore/
/restoration (vs)
(to original state)/
HE[5< Lw 5] /review (vs)/
DEITRENTVD, ZIZT, FEIIBEEOMH
FEITEBMERERT, FRICK A BB EE
5 51,645)DFEANE

N g 1 petaled/petal/a fold
W 33 ‘fj’ T village
Yig)y rough/crude

Lo TS, EARMIZIZEHBEBORR A FOER
TEIHEDT AR, FAHETIELABHERENE
BENTORNWZ &, REBRICEORHEZ LR
Enrb, BHEOBEZITR AN, MEFEEORK
EoRswsew, ENEBRZ EORMEEERT
HULENRH B,
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T_Link_SJ

SampletDd
. HnfolD
F_Kanji
KiD = o
I _Link_K}
- Wind -
T Link ST F_Samaple Kl
y - - Swroke
SamnplelD Samplell) . — WD
) Civade
Tinlolld Kample .
n Froguency
FSample
Meaning
1
F_FWordnfi T_TWord T link J¥ J T_IWond T_IWardinfo
Hafoll} j TWID =1 lnfolty —=1 IWID = Jnfoll)
TWID Wonsd Fhatlld Wind WD
Panilid Read Rewd PartlD
TMeaning Leved Level TMeaning
EMeaning Difliculty T Pan Diftiadiy FiMeaning
| Ll I
FCunoeptild __ c TartiD } __ JConcepiny
T FCuoneent b IConeepm
— IName ==
. FConeepthld N IConseplDy
FiE apang
1 ha] Fhame : TName Jdpant,se
T _Baskerl T laogt T Sl L T Logl T_Buaskel
TWID " TWIND — StadlID = JWID — JWID
Stafflly 1 Seafllly Togin Seafllly —1 Swild
LnsertBate LastUpate Nime LasthIpate Tnsentkase
fawk Passwd Lok
EMail
T_Link_F1 T _Fiekd T _Link_F)
FiekdIn FichilDy Fietdlny
Flofall} ThName JinfulD
EName
TMars
5 [SAIKAM] T —#~—2Z Simplified Entity-Relationship Diagram

42 HBRT—32OHNLE

HEOMESAZEELC. ETHERVY A K

Eioxt L TROLEET D,

1.

FEEOERN: 2RFLEROBRICEMALT

#<,

E&[Z A< ] /privation/hardship/

!

W[ Z A <] /privation/

R [ Z A < ] /hardship/

restoration (vs) (to original state) —

. SR EERTIEINEHIRT D, B

restoration

review (vs) — review
3. RERLZEAZRLS, #

"review " — "review"

"get off' — "get off"

4.3 HEMO) I BRHAOHK

WICEEBIZ L ABEMNEEL TV D HZ A BRI
Vo RBETD, ZOLEIC, BHEL Y BE
MDY v 7 BEARAERO L IICKRD S,

1. BXOFEAKZOEE—KTIROIE
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U 7 BE — 100

2. BFAEMEAT D "to" OHIRICE V("o cat" —
"eat"\ —E T DB E .
U U58E — 90

3. 8®BE (1Y), "s" DHIBRICE Y —ET B BEA.
VU E — 80

4. BEHERPERIIEHELZEIC [16]:
"I am going" — "I be go"
"changing" — "change"
"said" — "say"
—KT 554,
U #HE — 70

5. FNUMIZTNFNOERIS OHEFRD
BOOUTOLIRCERFRRET D,
FAREEE P ABEBOBEWENAT S
FEIITIT2T3T4 & L72BE
"5 A BEE: T1 T2 T3 T4" (n=4)
HRErdE: HEBOBEWANAT I EEET
R ELEBA
"HBEE: 11 J213" (=3)
U U88E (0-50)=

5 t ijx(lf Tr::_—*.jjthen l)X50
2 BRFRICAEFZEORRICEAFOLETH D, #l
MBI BT 2 BBORBBEICI VR —0R XA
MROMIITERO) LV BEETHHEELH B,
ZFILT, ENFROBEICHLTELNEY V7
EOMORY, BHEEL XA HEROY 7 ORE
HEEHET D,

44 ) ODER
FRONV—MIZE S TERLTZY V2 DEA DS
HAEFTORIZTT,

et IR~ §
2100 92,790
90-99 19,469
80-89 4,052
70-79 16,305
60-69 21,229
50-59 32,066
40-49 26,350
30-39 210,930
1-29 1,668,564
Total 2,091,755
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REVER 1 DEDY 27135 209 FAFEEL.
20,468(93%)FED A HEE L 43,739(85%)FE D ¥ A Wi
BY I TREINDZENSNE, LIL, ®es
ZAFICIVRANHER, EAN 1233 DY 2
DIFE AV ERTERBRIE ST THEZ RS oT,
FI T, HANMLUED 214122 KDY 7 DHT
F—FR—REULTE LI L, ZThbDY
YR VFEENDEORIL A EEE 18,743(85%) E
& & A HEE 35,737(69%) FETH T2,

5 HBOBRLWREER
51 BOERK

[SAIKAM| OF —F R—Z2AD—EHWZ 4+ 5
7ZOIT, —ROPEFIIBREFEE S O T_oWword)%
B - HIBRT S Z &IETERY,  TSAIKAM] ¥—
NOEBEIIRBER, 41 ¥—> v FETOHEA
BEZR EDOERICESEERNICHRTHINEE
BIRT 3,

5.2 BMEAOERY ST

[SAIKAM] Tik, $EFO®#ME, 1EERE. &
MBIV LEEORBER, HEORHBEER LD
BRICESEEREEOIEE R 7 v MIBEE
B3I D, RBREIFROFEMCONTIIERER
FHHETHY, BRI RT ATIIBEMICT o F AR
FERDIR D T EIT- T D,

5.3 RS LIURE

A E—Fy b EOREEL, EBOEEARS
vy NAOHEEBE»OHEEREBELERL, B 6 ITTR&h
DRMET A —2EBEU T, SBFERIR, OH1Y 21
WOF =y, HRY 20BN, BEITAL—TIZ
Y YT, HEOHAMLRERREURGIOSE,R &
DIEEETT ), EBREFFT. HROBPEZIZL DR
EZITH>b0E L, ENHFOEMFICL ZRKRE
PRTIREEENRKT T3,

6 RAfIFES— a ilke

AFZIVBERINDZRAIIERICBY BH 5720,
FHEFIAEOEREBRETERVEALEILN
5, 22T [SAIKAM] X, KEICEBEN-BAR
BTHR T —ZICH U THRERET 3 2 EA L.,
EHILEIRRE P UM ENM LTEEICT 72
LT, 5 b7 BT % BH2RTT 5HkE
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TES

Yau- ID: qui o) Japanese Wie-d IC:
AT oome rarnestl

LEMEL)

Love ~ Dilcully " 10 Mear

[

)

3

Lagir ~
Last pdate: Tue Feb O G1.C2:44 2300 K7 by v

me 00:20:1C |

ol [TBhm &

L I <k on the r'sanmg to sdit

. Select Part of Speech
Part of Spezca [H/Tvm

=

2. Describe the Meaning

AWMLY
(amBanauy

AYNRBAYY

[T N TR wHevei Yim

AL Aasrarrsatles ?‘*”'c ABRWIR
(SRAS RN VTR T b .twu SR

!r{vl-»

1 ussyfiadeitin”

. X
5= e 4n Al

Husariiin by

el dr i

e

X 6 HHEEREEHE

1 You entered: BB
| Data: gakkai

Please specify the search pattern
- R
Proximity (token): 20 '

¥ Ignore Auxiliary words in ranking

5

K 7 BEREEE R

DEHEDIL TS,
HELI—NZAOHAIC X AHEM L EERE
DWTIEHIR[ e EOFIBH B, [SAIKAM] T
IRRICAARERSBEE L LARWVIEACH L TEEK
REBTES —va VHEERREHBTIZLEENE
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LT, BEFOLT) L IEOHEERRICE S
DEEES X T 52T,

BRI, 9, VAT ABRAEDOA SR
HEREMTL, ADCEENABERICHEHELLFAD
VA MERTTD, [FICBRRD| ERREOA
NBRBRYEELWEELH D0, FIAFIXEN
W2 DIEBICHEEE - IIRFALTRBUORESRE 215
ETEBRT), MBETL P ATFDOEMLE—FT S
RElERIE L, TOED LN ESEREC LN
2T, FAFIZSHDRLTWIEIZERTRTS (F 8),
SOLIAIRB VU ERAVD Z LICX - T[8].
A E—Xy hETORET S RAFAOHREEF®R
R EORBINHE L XED URL 2R T52E
OEMLEZ LN,
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Resutl for E-ZSHE-BhEHC-BX%

[00248142- 36725113/148
4)?7%?3%0)9?3“3&&4& M%ﬁ%ﬁ%fbmg&

" EhBl P
Bl ok =

- 115031 CTEIH I

Coairies dossasijies
ﬂgébqgﬁiﬁmiﬁAT‘«:%zniggé
: — B = s
j%%%?j%?b N B~ DIRBH AL

00232622: 29543002/1 27

; FTHAELICEE TN _ﬂb"&lﬁ‘g‘“

B LD LTV B E 42 2%h B e

' BEREL L C.C-.

00209923 21622081,/103
7-H AJE%'W“*WEEN% EE2H

Uﬁﬁtb‘ﬂﬁﬁﬁﬂ[ (b N i c o rass =115 DA IS

1.C-.

B 8 MEER

7 FLHESHORE
AETIEA o F—3 v b LOBRNEEERE L A
FLOWELRN, BEOT IV THEEFARDO=
FEENMRETLHT XA MR ANRRTELLEER
AV ET 2 —ADFEE RDBM IZEIHEEB LT
REFZEMT —F_X—ADFRE, AR - A RDOE
AHEOF AL L HEFEOBRICLDEZA T —F
N— 2 OFHEER N EOMEERRB L, 3T
FROBECOTERSEFERL, A ¥ —F v ML
THREMEY — N2 EH L TV 5 (http://thaigate.
nacsis.ac.jp:8888/),
HENEERIA) B BEROBE, MEISNV—T~
DOEMBEIL A5 412 E>TW5B, RITV AT A ETH
EREICBNT AHEEDSOFTMCLY . WREE
BIBOWTHBEE R >TWADIE, vy FT—2OD
IR X 0=~ T 7' A RO e B AGE
FOANOEE LI THDI EBH>TWDE, £ZT
BIE, UTOE I 2B TYAT LAOIREZREL
TW5,
« Xy U= ETORMSEE LOPERREO
B . Y= RNAOT I EARBRRIITHED
RIS =T B BRER DT — 7 N—2 Y
— MRS, FLT, A7 514 ThH
REEENTZD LI, XYarvHO 774
7oV T7 NLHET S,
a— RS2V ERYEEEHERECER « H
B AR EPELIET LD, FEPTF
ARa—RA AV —Fy PXEREDKE
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c AV E—Fy b ECOBRR L REFEREREOER

HARET ¥ A b7 —F I EHRET, RR=
VLBl —NEERL, BECHED
Rl 2 BBT2ER-TES—F—Y - E
F%d %,

XKz /XT-AODﬁ)‘}J uTﬂT@fLy) %?‘ﬁ‘:%}ﬂ'
BT o r— FMRAEBEOEFE LED TN D,
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ABSTRACT

This paper reports a result about the classification of the research fields of information sciences in Japanese universities.
We use the data of "1995 Academic Research Activities Survey” (Directory of Research Activity Database) for this
classification. Authors refer to the validity of the classification of information sciences such as Computer Science, Intelligent
Informatics and Study of Information Systems in the survey. This is an interim report for not only quantitative analysis but a

study of relationship between information sciences and other fields.
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ABSTRACT

We gave a survey of competitiveness of each field and each technical item of industrial technology in order to compare
the Japanese situation with that of U.S.A., Europe, and Asia. By the statistical analysis of answers concerning the technical
level, marketing competitiveness, and their decisive sources, we found that the sources are classified into three factors. They
are power of research and technology, that of product development, and that of management. We also found strength and
weakness of these three factors of each field. After this we will improve the questionnaires and collect more data to analyze

further.
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100| 0.09|EVI0 |BREHHF EDHNETFAF v -0.43 -1.03 -0.13
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109 -0.08|IF07 |KB-BE- 175 ITS -0.76 -0.67 -0.81
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112 -0.13|ED09 |BFTF /34 A T I F ar—H— 111 0.17 0.16
113] -0.13|IT14 |[{EHEE - 274 AN KGN TFTI7AY -1.00 0.33 224
114| -0.13|ME06 |BEEIEHT HIRERES 2T L -0.64 0.13 0.10
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The study on the relation between the result and the investment of the research
activity in universities

E:d

e 4 — B B
Akitoshi EDAGAWA

National Center for Science Infomation Systems

ER

21 A BEEIC LT, BAEORFHIFERO D, SUHREE ORBELREBFRINSBOARNTONT
WAN, BIEESOEROT- DL, ZOEMIT LR BHFERE L HERE L OBRRESTAET 52 LB LE
Thb, LIHT AETEOLY BHRRIRVITLNT I o Tz, i, FEORIE LAY ATREZ2 R,
FREACHOW TS . THIRSESEBOBENRFE LD 2D THDH, AFETIE, BERITFRES
WELEIT O REMRE~DOT v r— FREZTCICL T, IERE L RE L OBk, TbbiEEEAERK
LTHN ) NEBRFIRTT S, BB, MREL L THIEEROES, A%ZTOEOBBICLERES DR A
WiEA9,

ABSTRACT

It makes the 21st century imminent and for the science and technology promotion in Japan, our Government will establish
the Ministry of Education and Science and The General Science and Technology Conference. For the purpose of the
promotion of the research activity, it is necessary to investigate relation between the research investment and the research
result, which could be the evidence in the analysis. So far, such a study wasn't much done, because the common index
between the researcher, and the administrative person in charge didn't exist about the result, while for which it is possible to
measure the investment comparatively. In my study, making use of the Science and Technology Agency investigation and
the questionnaire survey to the university researchers which was done in 1998, 1 show relation between the research
investment and the result, i.e. the relation which should be called a research activity production function. Incidentally, I used

the number of the papers as the result, but I will referr to the problem of the quality, too, in the future.

[¥F—U—F] FERTREL, BIZCRR, FPERE. FRoiEehd: it
[Key Words] science and technology promotion in Japan, research result, research investment, research activity

production function

1 ZLHIc FTOEOEECLHAICE O, BHiEE) EE
TpE A, ESLKRFOMSIITEEACAELRD B THoleZ b 2UD LD ETHED[NDLDEED
RN Y HEE - HEVAKFHRZF BT, BA nTws, LnL, —F T, RRTHERFIZITELR
WEBREN TV, 2T, THREEN—RLE LT, BITBSIITEIE AMUIT R E B2 L E D&
13 FAROERREFABEYHET 2ELKRELZM ZTH5B, RIIIEL L THLREROEN KRENER
SATBUEANL L T, BRABBOERIEORI & L, LW RFEE BT 2R E IS T L 0&RS
B A ) MET B EEbIC, Elx ORERS THY ., £CEHE LEDOHRT 1999 F 9 A2

153



FERE S —BFHEEY—ER

© FirERE > 52—

KEHPNC 545 5 BIREB OB & B EHR 0 BRI B 5 HF %

RENRERZFERHICT,. BIALLZLZATHS,

ST AHaL_F 42 a OB RER2 T, T
BRI BB B RIC A > T B, T TE
RIEHDBRBEFEITO TRV EDEZ LS, *
DIeOMELOBXIBMEL VDB EBLVZL D,
REOFEPIBEICEA L THW LS EETIE., KEOK
BMREICRBIT DT 7 B8 Thh, 4%
—% v ML Z0FEASRPIcABRSh, K
FAOBIFHBICER TIERFIRFENFRE 2R, &
4% < 1% HEFC(Higher Education Funding Council)
NOMBMEOT TRFENTHB)YREDT v 7 i}
IZEVIREISN TN D, BRI, HEREED 97%0
I L > THEL SR E W I 2,
BOBEOKFIFESBFIC BN TIL, BHHORE
&L LTHEANOORFHMERMBENH A, F
TEMRRRE L L TRELH Y . ZOKRERITIHE
R C 1SS0 (BEMRE L Roh, EREIE 1,180
(B, SMERE & (ZIEFE. BFFHE%)N 1,060 (&
MELE, 1998 £ T2 L, 7u—DfEEED
IH, R 0% RENTESNLRHREL L LV AL
Yo TOEIIT, WMAETIIHEREL Y BHAHHTEE
LV AR LRRESERL TETVIN, 28R
722 B DR RIS INE £ B 2 B2 02
HE LT, §F TR, KBICBITDHIE, #
BORHETOEL DRFOHREEITOLI D2 HBL
RoTETWD, i, HIEDEFTII. FIFHED
RN REMRMIZ > TWA Z EhbiERb O
RELBRECID2B20, TV LBA00
BEIC SCERE O F T EH S I ETFEIC >\ T e
VxZ MRRIZBW Tl 21T ) & L ORE R
FLHTWVDH[3]75, 2000 FF LV RET D KFEFHH
BB T, lx ORFOMBHFFETMLITD
nNaZ L FHRENS,

FO LD RTRIZBNT, BNEOKEFIEE N
Wiz, BIREL %215, £ X0 k) T miEd

BT OMBEL BN TH, BBED%E
WMHEEEZHEET S L THBOTEETH S,

AT, 1998 FEE KO 1999 FEFE BT, Hil
RERFHFE Y & — AR, IR & O
Iz L viThh, #fE2R T 7 —2 ROEEN
TolcRA MR ¥ —ZBTIRELMA, KFIC

B BHRALORBEISENF LELOTH S,

B, THOMNIL, HSFOBEEIX—YER IR
B ETWIETHRNY,

154

2 HIRARE
21 T/ORLGHMERE

REFECBIT D~ 7 o REE IOV TIEELT,
FHCBE D22V R Y KR 7 2 —(CIR D), METFNE
FEREL TV THEHINFEREREE I v &
B ENHED, FRICED L, HBEOKRFEE Y
2 —DWWFRESRAREEIT, 1997 E£ETH 3 kAT
HY, BWHEELEROHEESLEOK 19%% HD 5,
FOEEEIZ 10 FEDVIFEA EEDBRV(X

1),
! AR SRER
HEZXY
. RNWLHOTRR

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

K1 HEHIPEOHEROHES

o, BIEE 1 NS0 OFFEE TIL, 1,205 5
& 10 FERTD 1988 0 1,003 5 B T 20%
HWThHY., HEEWMERTT 7 L— h LEHF
REOHBONL., 41% B E R, —FF, IFFEEE*
D2 <iE, ESRBRIFME) T, 1 AN EE
RBHEONE, 7.1%8THY ., Lt T OMEEN
REFEFFEED 4EULETH B,

|
1

| I
| | |
| 1 [

o} 500

1000 1500

HER

REERFIEE 1 NUT- 0 W50 E

2000

X 2

M2 THLEY, HEFEEELBRLTL, B0E
DRBHFED 1 NS ORREIFZR L DL, K
EH, FAURHEREE, BBERSZT VA, 41X
ARRBETHD, £, KE~OHEEOTHT
. BUFDGA 23 5, BV IIRBFESKRFEOA
By THD, EERMOOBELBERIZIERENEED
37%TH 2, MO EEETIE, BEERNLLOXH



FERE S —BFHEEY—ER

&L, KEDN 7.1%, KAV 82%, 7T AN
33%, AXVANT2%THD, ZOLHT, R4
D 82%EBREIZ, 75 AD33%ET, ¥HOHIE
BN, SEEERTOEELRERIIRY, Fh
h b b, KEICBOTRENEER & B
LTHERBAREZITo TR I IR0, R
BEOMBE LY LT EEY AT OBEN A EI 8
NEALTVBAINLTHD, £lo, BN LOXH
LEAEOL I, LEENOBRRFEL NI DT
72 <, B R ERM F(NSE), EHMZEFHRHNASA),
[ S & A FFZERT(NIH) P E BB (DOD)! & vofz X )
W2, ZRMICHRE 2 IHT 2MBRTFIEL TV D,
- T, REOKFIIMEEENEZFLLTWD
W, XMEELEIEL DEFL TV E2ERPEORT
I8 1 B FT S OWIFRE SIS LT
HB[51
PUEOXKFHBATOMERELORNERK 3 ITRT
[6]-
REZBEIZRBWOTHRI R Z Lid, AFEED 50%% 8
ZTEY, EEFEE(T o—)t 4,800 EHEE LD
RN ETHD, INEREREECS— M A 2%
RO AYEDIZTBdE, 255 THTHY. AX
HEERETIZ.FCL 193 FRTH B, ZOFITH,
REZRPBA—3—~y K& L TTFH™INT B HEK
BELEINTBY, ERICHRENEBRICERT
ZAHMRBEII Lo b ERbI S,

B AE Al E
11860
REFER gy ' 1177
19064
R &
B 0@
o462 L
BTEOWER
| en——
4788
EXR608

B 3 KRELZMEOFEEEDHEN
(BILRICRD, FEEILEM

2.2 THOORGHERR

— XA ERR R, SR, B E A RMETE
HREAELTEND[L. TROB ANE LT TA]
TLoITE& 1%L, AL LT, X, FErn

155

© FirERE > 52—

Z2iffERE Y —RE F 125 (2000)

¥, BUKEEZD, BRENZEEBEESE K
REBEEEEEELD L, GRS, FrdE. B
HE) =R FBEARN). RERDBD, BE)TH D,
L, AXHEROBEIIE, MFTEHEICED
AIFRITETES, WHOFHHRL IV EESLEL
THHEALHDIOT, BRELRSBFOAERELY
FOEENRCYTEIHD Z LITHERY, i,
HFERIEBI O, RCEFOEENES) & B
DTN DODRHIR BT KEFPNU BT, HHE.
BRLITOTWDBND, TNOICHFRARS B E
N3HEAELEV, FIXE, BEFEOWR TILERNL
WFFE LS BRBEAY 72 AIFFE (50 %0, 9 0% il L k2 RE B 1R
HRZ)bITON TN D,

Wo T, MIRIEBAERKOM AL LT, XS
WKIRETAOIEY TRV R, Bohd7T—4%
DOHIFI R OFFRIEEB O FE 2K H0, BBEOHE
WITOEHF LY LEERKROFVHIEE & LTHER
EnBZ L, OBEMETLRUCE LD LNER
ENDHIENL, RXEFREHEHEOH AL LT
EZTHLREVEY IRV EEDN D, KFEEM &
{BFFEET & DR E VIR, RES 2 TR
ToTBMN, MEELMBEHIZIToTWENTH
5, FOBPAE, MEF L OB T, KESMHE
FETHIRTAHELLTEZLD L, IREENEL
KKEL 2D, ZORBRENDROOT—HEIR
HEIITREEITH D, DL D RBEITIT, EH
1 ADBIRFRENCHESE L2 25 @R kR L.,
ZOEAEHRELICET D &0 ) EEHTIEENN
MHD VI EEFRERCHET S, ZhiHEEHR
B (Full Time Equivalent) &\ 9 [8], #lx1E, K¥#
BN, BRI b, 05 ZHREEICERL, %
O&REFFRFHNMEA L2256 . FTEIX 05 TH 5D,
BHEE TOWEPINZ LD L. KEFEEFD FTE
13,032 05 06 BEZ THhRVDE L 2B EEL
TW5H2, BEMICEBEORSIHERE Z DS
=3 X —HHAOEBEEFENNICL D & BHE
13037 T, fhofEREEICRS, BEIE2V, Th
LOFITFHED S B, bo & LITEDOBRBEREKRST
FEMER O 122X B &, BFFERERIL 037 & 72

Y OKEOITEAMGO B ARERIL, BT S EITEAERE)
1998 FIZ L B, ek, SAEHRE. BBETFREI—HRLR
2 TWAH,

T 2F 1,170 £ OKFEREFIIXT S 1995 F 6 A TH
@ 2 BROEFIFEICET A EEAFEWL N 1,184 £ 12xf
3% SRR E,



FiERE 4 —EFHEEY—ER

P il T

STRY, A—FF—F{E1993 F)LFLEIR-
T3, MMERFS O FEE BIHFFIEENCIE & A E R
FENTWVWS &L, REHBIIMEM 1 Aokt
L\%3AﬁW%¢éo

nzxt U, BHEENT OFE[13]

m1¢%
HERFFZEMERE TIT 22.7%, ¥ T 51.6%. 10 AKLL
ik, REEM T, 7.7%., HERTFFEHE 3.0%. &
2£0.8% & K> B> 2 ORI fR SCHE K
DR LT B, BEFICHOWTIL, ZORHFIEED
IRBIITRBAL DT, KFEMEHR N E iR EFRE
BREHAZFNPRHATH B,

RO EOFFRE O CEHBIZ W TL,
atndzmn, 22T, BREiirRERO &R X
D, WHEEIT,

(RN

s L
T U
0.00 10.0020.0030.0040.0050.0060.00
FECEIE (%)

GE YED0.5&13, 1AR®ERL, WTFERE L, 1031mRLLE

X 4 FEOAEFEE ORGSR
R4icBondEB0, 1998 4 1 FRICHR L

BT, FEE 1 ANV ICERT A L RETIE

322 A, WIFCHMERE TIT 235 K, RETIH 14T AR, &

KT 291 REKRFHEEN - L HLEL o TND,

SN ::Tmﬁmi& . Bz OV & A0
BTBEORR. %ﬁ*nt%wﬁww xK
meﬁBFEJ@B% % THEARBEREN L VDI, THFZE
EHOFMNH/ I LoD LN, BIX2DKT
B D |(EIEE ORI )N THA I,
2B, BEEHTHEEIL. BIEEERARE
RELTWADT, RELERIEIC. HRER
ﬁ%ﬁi ﬁmEQWWW%¢W@@I%ﬁ¥%®
BEEEMT S &, KEEHMT, 60 77 3,600 7,
Mn%%%WT‘Mﬁﬁﬂw$\m¥%WT\ﬂﬁ
8,800 7, 6T 134 75 4,000 K Tdh B, TDOPERIL,
KEEHERFY 44.9%, BFFEHERE 10.5%. 3 44.6% ThH D
(X 5), T72bbH, BAELEOR R HBE O

1 A LAPRN OFFFEE TR FEEF T, 12.6%,

156

© FirtRHRtE 5 —

FIEBDORR & PR OB BT DRFZE

S ERFHHLELENEELTRBY, 20 28MT
EIED 90% % 5 B,

GE PRI ER AR, SRR

R 5 AERFIRIEFFEE . WRIUREOEE (%)
MBI OV THE, KFHFIGETERER)RE |
JK 9,000 (B9 5 B3R DORTIEHE (2.1 & TR ~TZ 7 v —
WFEeE)ix, 1,783 B, WREBILZNE., 4,600
M. 1,529 8. {303 10 Jk 6,600 f£M. 2 Jk 1,107
BEHTHD, H-oT, HX1IAEEVFRERIE, K
Y 29 77 5,000 ., BFFEHES 107 5 9,000 3. 4=
2352 75 5,000 A CHAH(X6), ok, EENRFE
BREMIEE, ERE, THB OIS EN TN
DT, EETETR O OBBEWRE L R CEHY
BN % LM D RERH B, &M
TOFABEIZ OV TRAZOT, BY HRTIHE
D7 o —EOMEREEE B, U,
B EBRFRE O I, 2 <IIRFE>Hr >
EEDIETHDEND, X LAY OFERAFRE
3, RBE<FFEHE<CEZOIBMIZIEDLLRWEA S,

RE

3 bRl
] .
. i :
1] 2 3 4
BRE (HEMA)
B 6 FmI1ARHEDHRER



FERE S —BFHEEY—ER

1400
4
1200 /
1000 /
" s
P
% 800 /
® 1 3
> 800{ © n
%
400 //
Ve
200{ 2
@
0 R 2% =05792
o 1000 2000 1000

BRBHROOMEM)
Bl 7 WRUEREE LRI

B 7 I RERE S E LR R Lz, 20K
DONPEKRFEZR 2T EHEEY 13) 13 bES, 41T
BEHTHY . M LEDERRETR L, ZOBE,
(43S L M TIEARVWO T, LEEBELTRL,
ZOEIFRT BN 220 [14], £ T, M1y, T2, 13)
DEEHME TOMEBRRE L R EAD L, K
FEREAE LEEAZATERL, 1ZLACHER
ERBOMBITRD b, SEIRIEL KR
OLET AHLEDERBEEL L, HEBY DS
T 7T B0, BURBROTEE D OBFIEE OB
MXBOBMERL L OMRBESRDIZ LIXTERN,

RFCBNT, HFREDENGRIEDP L DI,
REWGREIN A 230 T 7 7 B—DOFEVEHLEE
WRFET 2 L) R RS i it 22 (3T
ED 40%)0 5 (HFFRFBO X R & 72 B OIZEICHK
HTHDHIF 3% EEBEZ, MXEHELTHDON
BRTHAI, —F, BEFRELIRENRE LR
USMEMDIAL %0 F 77 7 B —DE ViR
WERET 5 L0 RERER e ied e (F
52%) & B XTIV B R, TR MR K 2 e &
ZTWAIHRELE%TH Y o THXEEE-T
WDHDIT TR, —AS72 0 ORILEN LD
wEEEZLNS,

RFZBO T, HBERISC L0 M < BRI
DEPNTEY, MHBEOMEESHNRE LI WE
I, HEEEBRRIIBOTHIELERT S Z L
L, BOF L v BOFMA TR BV 0Z L Bb
na, FHRIZ, KEFHROB L HE TS K FEEH
KB THRXETITbhoT W L. RURET
M3 RGLEERRIC Ao > TV A D, ZOBIC bR UM
FIMEAEL 2T D LICEE LTV 5,

TOEIIT, HEROBPE TRFAREDORTIZON
TR L BIRE TORERITON22H2BIRT

157

© FirERE > 52—

EHERE Y —RE F125 (2000)

HY, HOBEE T a2 otridiThhs Z &0
Yighots,

I T, RETIK, HVBEORIXEBEYCICEDE
ETEOTHEEEREICO VW TR Z N 5,

3 XEMREOWMREER

1996 EE D 1998 FEE D JEMIT, BFE LA
ROMER L= RBZE o\ T, 2EOKEHIT,
Bi#dEr 6, 10,600 AEIHL, BRICELET V7
— FNRE[I51%1T > 7=, ¥t LEERESIL 3,058 18
(B R 28.8%) T - 7=,

31 HEFEOANRR

BRI TIX, HRIILEIEEKD 81%TE
B 55.6 . BIEBARIZRI U< 19% T 43.9 5%, &K
TEHEM 535 R CTh o, WEFBOAEENIT,
FEFRIZL D EVICBERE SN R EESIEN
LENBEEDHEEHLE, £2T, L ATHREEIT
STWEh, FIEHEIE 2T T el b
L. BIEOK 10%03EFIFREZIT>TEY, 1 AT
PFE L TR E b2y, ERSHHITIE, A
NAHEROFREDHKFRAHFEEIT > T2,
44.3%, BTR T, 79.1%, EWERIL, 93.6%L b
S ELEHEERPE,

Elo, B2V TARIE, AXHESZN/EAS
(PhD EETHE L EL)RBEED 37.1%, ELEN
513%%LEBMB 111%TH Y ELEREEN b &
bEWKE, BLEHEEKR T, 964%03E+5%,
LA%MEL T %, 1.9%NELETHYD, 1ZEAED
MERENELELZRELTWS, Zhid, EEER
BHEZOWT, AXHEREBITERERTIL,
D20 OHIEREND Y, AXHER TIIREN
HEEe7- L Bbid, . HHEDRMICA LN
BEH1C, BEERBIZOWT, BICHENAEME D
HIETH ML LBREZR 2V T, KB2ICH
TR LTS 2 RET 5 HE)BIEHIENKRFIC
LV RVEELTEY, BGERBRAASMICH LA
BHMLERLH S Z L oM, AXHEREEIL,
BERELR THAICRBT 2 M bEHRES
¥ BIFSRFEUNADSOHERELZE N
LEbh3,

U TERCHBMEAE TR 7 ER ks K
FERA~ORARRTIZ, KEP L ORANAIHE R
266% THHOIHR L, BIRATIL, 333% LBV, 28,
REMNREI2THATHS,



FiERE 4 —EFHEEY—ER

© FirtRHRtE 5 —

KRFEPU I HIFRIEBIO AR & WIEBE O BIFRICBIT 5 B

3.2 BIEmEHE
MEESHZITY LT, 4 FETHbo L bEERS
NTELOWN, FRETHH[16], BRI T, KFH
HTeWRIE, B A7y TRORE O KRR TEE
WHE D BRIRR L RO LHCFENIRAS DBUFH
BEICED Ny T RO TR KB A IIT
et 1o X ABIRE omin, %L 0LRBI
\C L AREAOHENEZEOBIMEY . —FF LV
RHERBIIFEEOH TRV bR Lo TWD,
FORE. PR L—2ADOERILNBEDOHBREA &
725 TWB[17]),

K12, 1996 4 8 AICHRE S 7o BB S AR il

[8IIZHBNT H KEOHIREDOWEITB X L2,

FEIE O 8.3% LS E SN TWRWV[19],
TOEHIL, A ZAOBELELS THLY
MIEE7S S, WFEEICOVWTEH, RINKEHRS TOHR
THEBSNZ XL, BIRERSVFREICL T
MRV R-TEY ., —EHOWEEICE L OFHEN
LEEL THIREPIHENTWDLEREH D,
20, AERIT L ERUTAEIESERIDT 10
BT %% %72, NER TEUIRED 99.5% % H T
% H 3R T 93.4%DHIEHE & &,
AEZEET Y U TEICEVS, BT EWEERIT
BEREE A TICITV, AR T 828 HH., HI
EEERT4283 FHTH B, o, FERELRE
WDTIRVERIENY OB TH D,

3.3 HRAR—A

BFFE A ~2— 242DV TE, 88 217.9 nf TIEERZE
5088 Ml WS VIELE2EDREVDTITH
B5, BED 95%1% 500 m AR TdHh D,

T, FRPFBEAL—2EFRI-L A, AR
T 25.5%, BEIEHER T 48.3%DWEE 1 IERIC
ARLTWAIEEZTBY, (RRELTWD 2D
HD L 83 T%DIFRENAR—AREEHFATND,
T AT O R R (91 4% RN TEYY, Ee,
MEDAL—RZH LT, FREHEIIALRTIE
1.08 5%, BMTEWEEATIT 138 LT,

WIT, BFRAR— AR RN SV TEEERICHR
ELT, EAL—RADORBERRERBEIE LB
AR RELTWA) ERBEOMBELZ5 L. 1
BREIEE L v, Thbh, IRENZ VIR
FEFRAR—ANRETHIICHEXLN, £
5 TR, WIgRE L oER D2y, Zhid, H

158

B& L CHIREZS S ERL TV AIFAEIIBIER
R 2R BRICERTEARKICHDH, B
[ZAR—AREBRHHDOHABRE L HEATE
HOh, FIESBFICL - Tk, FRAN—RE2HE
DEER L7 THEFEE LR D DR ETT-
TWBNEIIW AT, A=A BHFFRIEENC IR ER
EHRERTIIR)THA I,

3.4 Mt
BHEEEOKRENRE ORTET., BIEWESE
T, AEROBEEIL, XL bEFLE
BT A EMEFCETR)DH DO T, BIE, FFRIC
NWTHEEZTE L,

bo b bREXEEOZVOIITENFR NEHER]
ThHY, DNTIEBRESNERK TH D, HER
TEEEET )T OV T HEEED 49%D5 KBRS
b, VRVOITTHFREE)ThHD(ERENTE D
2.3%), BHEFIFTFREORIEIC W T, BLE
HERICBWTMLIOBELR T, MwCEECHR
ANT-HIEThHY., ThbtkiRT s kb, HI
EEHRIZOWT, THMERSGEE TEMNRSCES ) THE
GREIRIBRENSERMICE LFEEL TN D) D 3 KU
DX RTHEZIERIC DD B THH L,

800

il

%

il

.

A
BRERE =441
FHy=45
B = 217000

% %o % %2, 8, eoo % 8 %0 B %y

X (1 EFH)

8§ BMLEHERD 1FEMOMmIH

HTERERFEE OFDEEELRKICED D
RICHRER OBISIE, SMNERS(T 7 — A M A—H )
T 50.1%, [F(5 A bA—H—)) T544%ThH 5, B
TEHER T, ENRIGEL D AAERIGECER

HOEROBEOIE)N, BT O TR IR
WEY) | EEGO THHEEEAERIREAENE) %7
IS Y | OREE OREEIX 1998 £E T 700 M TH Y |
IR 250 fEH(35.7%) % D D,



FERE S —BFHEEY—ER

FTAHRRENSE L, REID RV, HEITHFFET
MBOKRITRBRNEBEZTNDIONE LRV,
%P, 3EMIC LA LRIGECHBE L TV RWITZE
Eix, 212 ATRHED 98%TH 5,

SRTHB L, VEMOTHR 45 KTHY,

BIKOK, BEWOATHD, 40 KL VI DL, $5
HENRSVTERYE RPIETHA I, TOXK
RBFREEE TIX, 1 AR 172%., 10D 2 AR
WS 17.9%, 205 3 AR 13.3%. 3026 4 AR
W5 13.5%, 4 D 5 AR 8.1%. 500D 10 AR
% 21.1%. 10 AL L2 8.9%TH 0, BHEHM A
BB LT, BTV B, | ARBIEARE
DFENENLDOD, 2EKRBETHD & TR HIE
TH Y HFZEEOK 1/3 ITERRR D 2 AR TH
B, E 10 KL EH 2D 8INBRETH Y, ZDFE|
ELFRILEETHS, ULk iz, BlxDRET
THBEN, RN DRB L, BPEBREFRED
BCEI, BER-OBRPEON, LD LE
WD 173 73 2 ARG T 2 ARG 10 AR FIF
¥, VI0RREN 10 KU EDRIETH D,

4 WERLMIBE OBR

2.2 EiTIE, K, BIFRIERE. RO ZEMRIZHF
FeH LR ORBEE S Lo, £OBEILIX
LAEENHT-, £ T, KFEEHMIZET5EA D
WEEELEERER)OWHRE LRIV TH
WEITH, —EROBEECLHEELMAEDT- D,
75N Y IR TEY ., HFIRE &R OME
ALV, —EOWREDOSHLMREICLD
RAT ABIEET DO T, FREDOTFEEND 95%IC
SENAFRELMBEL T T 7L LIZDN, K9
Th s,

50

40+

304

0

X .

® 204, i
10
0 B ” R2 % =01977

1000 2000 3000 4000 5000
HER(FA)
X 9 #EE (£FED95%) &iRCEROHEE

159

© FirERE > 52—

FHERE VY —HRE F 125 (2000)

RUBMABLEYK. AR ZHRALR L HAIZEHE.
20%FLBE U AT FE % TR B R SRR W ERA D
(R D A FE)=0.197[7][20]. I L., ZTh b OB
oW B DIcid, BIESBIC K o TR SOt
REDCEROHLEFT LR, 0D, TOHEE
1B B30 E Vo B EESHEET S Z
ERFHENDDT, BEFIS CTati 217 9 2s,
FRRIEKL VST EBMARREICERE LTHAHDT,
BOE A MK LT3 E21T ) . HDOERF AT
AT ENUETHD, LL, Sirstsss 2,000 A2
EThaNb, B2 L S0l T5LHEE
ST A2 72 < 21], MENERETHZERTFRIN
5, —5., BOFMLE2 MLV RV IETEHE
MPREND, TV TREO D & BFEENT
PFE L OBO S, RIS ERGEE N R
H(L 72 —OREEREL)DOEERLEE TR
EEBYOW S L& X 2.2 BiZl 7 K D I GRCER. %
. BAR=(FHBERN), BRERDO, B
ENTHDLREL, FBHERDL, FREORE, &
BRIHEERCZOEER L L THEAR—R
()2 EZ2 5,

AEBBOEFVE LT, BMERRET VL =
TF YT AR EE X B[7]122],

I H=a X R HE D X FFFEA R — R +c
FoL
AR =A X R XFFRAR— R
5E2D,

mHEDEFNXELHEASER L, BERFET LT
WE. BREAAIAY 0.0035 IFEALBBAL T2, —
K. a7 F 5 AMEF LT, BRI, 035 L
13 UL EDOBRBA NN EH 5,

FIT UTFwas &0 7 AROEERRERT,

In(3h X E(7))=0.330 X In(WFFE (75 M) +0.158

(17.34) (7.22)
X In(HFFE R~ — A (nt))—0.612

(7.06)
( FtE R?=0.349

tEITREHNICEERETH S,
Fhbb, e T 7 Tiddh D0, 35%RE L
AR—RALIFRBIZEVEA LTS, EEBEN



FERE S —BFHEEY—ER

© FirERE > 52—

KFEMIZI T DRI DO RR & ARG OBIRIZ BT 2558

agF s AR ELEET DO, ROBHIZEK
b, AFCTOAEBEUIL, HRAR—REHREIC
DWT, RRINRXELEICBERELD L LTHITL
T& i, Thbb L A—RIRBHTHY,
ELLMRIZIOITHoTHHRINBPEIND L
DEFNMCESNTWV, UL, EBOWFEES
BWTEL, REOBEEAN—ZAOFRBITehi
DEIFRRE (7 0 —) TRHAETCEPELRFOHE
IR BEICL > TEYRE IS 2 &
HHET, LUALEREOERLARARETH B,
I LERTH D), &7 THIEE & 2 — ZDHRTHE
BHFEEENC KR E < BFRT L L Bbhd, 22T,
ag-F T AROEEBEP LIKEGT D EE L
bbb,

5

4
- 3
>
2,
2]

14

04

-1

2 4 6 8 10 12 14

Ln(H L&)
B110 HF5eE & amsio Bk

5

4
- 3
2

1

] o s o

-1

0 2 4 6 8 10

LA RR—2R)
11 BFEA N2 L RO BIR

ULDGHNG, WRBRREZRIETHELTE
RICBEIT AR EFRAR—RIZLY 13K
XA CE B8, o 23 XA CE AL, Z A
LLT, B LAEE i, RLBEIESERICBN

160

THERROHGRR, ERETHABR L VSR
BROHMEBEER»RVEBLE 2 TWD EEDbRS,
S LIZHRREIZOVT Y, HEERGEERES
EEI—ICFEMT A2 Y, MERLH S, LirL, Z
Vo IR EEROMEITS  OBURRIFEE S
HEMEENBLEE > TORE S, Bl SR TL
LT ENY ot AEOFHEROSTRIND
WKAHALTHLERTENEENTH B,

5 F&8

AEIOFRIE, ARG KFHE, MR & o
ERPFEIZELY . IWERBREDT T 7 — MR
A O OER ORI AR B2 R OB 2T
REOT—F &b Lz, HRELTFRBE L O
ERO DD To=, LrL, T—F OFIFCH
FERR B OBARE R TESESL L TORWI Eh G,
ARITHEBN R O S22 /R oo, —HOER
RFFRICBO T, FHRALI—-IHFEE N EL R
XEICEBEEZ TS L, RUHARANETI
ZHITRVWIEIHDIBENH L, LiL, iy
BOBFEIEC OV TIIHRE L FHFRA—2D 2
EHIZLVEPHES LRV IRV THB, Z
D&k, HEEESLTLULHRRECHETOD
TWinEbnx s L, FRoORVERIIEET
5Hb00, T—HEORRANSG, HIEIZERLE LT
BN otcOMhbamnivy, 4% E LT, R
EEBOEERFHIET 2EEORBODIZ, KZ
TIXHFICHESR L ZORE L DY A LT T DFE
D5 LEBHETIIRBICES THD)EERIZ
ANT, BERFIMR2BRBEN 21T, BrRAEERK
PERTHIENPFETHS,

BE, B EARESEE ., BEBNTO
MEEEXTH LIEREFTHY . BEEREHTIOR,
TORHE LB L. 2000 FERTE AT IEES T
b5, FXMELMERS BT, REOEH
L2 o7k B 1999 FER THIFEERR L WA TH
EHEOBBELREINATWS, £, INHNETIE
21 HRABEENSIE L T, FvITLTaY
=7 NO—RIZBZFEMTEOBMEE VAL TH
D,

X, BRETRMEOBRLVWHFTEH, B
FHEMC DWW T, MBORIZHE A2 e EHENT
BEEBREMTONL TS, £ LT, 2 RRED 20%
WE- S BEENDOXIHTHY . EROBIE&TH



FERE S —BFHEEY—ER

Bk, $hERHHFEBENITZD L O HRFED
7= ® ORF 7 (Research on Research) & & 0 —J@i#Ew,
72 &b, KEDONSF O LS RHFREESAS v 7
DEEEXHHFELEZY, THTHILICEY, BEO
ROFEREMTb, IRBRCHEUS LI
RRAIVIHFFERERIF R b X T X D,

L, FEBSOREEHRS. HEHla
BHEZBELICBVTH, R VBIRFESECS
WTHREY LT3, 20X )RR\ IR
7% SR AR RIC N 5 L O HIFT 5,

$5 X

[1] FEMEE TESsLAR%EMITBREARE] |, ¥
22}, No.1156,1999.

AR F IAREHE BT 5 RFERHE &
MBELSY ), BABEHEFRHER,1988.12.6.
WEE M BEHRE RIS mOE
D FIZoVTY, 1997.12.9.

“Research Universities in a NEW

(2]
3]
[4] Roger L.,
ERA 7, 1993.

BT, TR R EIR B &, 1999,
WD, B2 FRAERESE),
1998.

R.J-hA° i, T E AT B DR F ), 1989.

OECD “FRASCATI MANUAL” , 1993.
SHERERE (RAEOFFHAICET DH
%, 1991.

Seske TRFZeAT, [RCRIC 81T B P FERR RIS Eh RS
EREHOERLEEPEOLBICETLRE,
1988.

Carnegie Foundation,

(3]
(6]

7
(8]
9l

[10]

“International Survey of the

(1]
Academic Profession” , 1993.

R T RFEEICRBT AHREOEERRICHE
THHE, 1996.

B T RE R (RAE O RIZE DEREIC
M3 HaERE], 1999.

“ECONOMETRIC METHODS” ,

(12]

[13]
[14] J. Johnston,
1972.
INRER, AR —, BB MEATaT 7RI *t
T 5E BV ATMC BT B ERIFEE L, 1999.
ERET, (B RFTOMEDOERE ) AR
Vol.45 No.11,1992.

BEEE (MEEERICFET) AR
Vol.49, No.4, 1996.

[15]

[16]

[17]

161

(18]
(191

[20]
[21]

[22]
[23]

© FirERE > 52—

HHE#RE Y —RKE F125 (2000)

BB e, TR A E IR B AETE ), 1996.

B RS BBEZ RS TR PR NEARTE O
T4u=Ty7° 1ZDOWNT ], 1999.
Joe, H, Mize.; J, Grady, Cox.
SIMULATIN” | 1968.
MOoEwE, [ZEEMHT A, 1980.

EHERER, THERZDRDOKFEAM), 1973.
BE)BE, TR AN 7p-%— 5 ASTIBEHE ) K
BOBEFHREDOEMR FRICETIREN
7], 1999.

“ESSENTIALS OF



PRt 4 —EFHEHEY—ER © FfirEHRtE 4 —

FHRERY Y —HE Fi125 (2000

BF Feim 3C
BHROBENCETIERRIIONVTOBE —FROE L REFOHBE
(Wi T —

A Study on Laws Regulating Markets for Information Goods : Toward
Construction of "Information Law and Economics"
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National Center for Science Information Systems
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ABSTRACT

The Civil Law regulates mainly markets for material goods and the Intellectual Property Law regulates only producer
markets for information goods. In other words, consumer markets for information goods are not taken into sufficient
consideration under the present legal system. This problem was latent when information was firmly combined with
material media on account of undeveloped reproduction technologies. But now, information is untying from material
media on account of developed reproduction technologies, so that we are becoming conscious of this problem. ~ As a result,
we shall need the unified law regulating markets for material goods and information goods.

When we design laws regulating markets for infomation goods,we should consider the risk that strengthening of

intellectual property rights causes monopoly and gambling markets.

[¥—TU—F] ., W5l Rk, MAOMEE, BEEE, FFITE BRE HREFR. Falits
[Keywords}] information, market, Civil Law, Intellectual Property Law, Copyright Law, Patent Law, Information

Law, Information Economics, Information Society

163



FERE S —BFHEEY—ER

EROMENCBET 2EARRICOVTOERE

(B%)

I EUwic

2 BHOEREME

2.1 EROEH

2.2 MoFER|

23 BHRMOMEIZ S W TOREDOHR
24 MEOWE L ERONE

3 BUTERBT 3B HORS OBy fin
3.1 REZBITBEROBEI O W
3.2 HBIMEEICEIT A EROBBIOR Y #u
3.3 EEHEE L HTHEOERS T

4 BUTIEORES

4.1 BROBB % ER T 5EAR

42 E{FHEEROBIT

1 XL®IC

EMEDERIZEY | BROBSINLKL, Fh
WG L D7) & LT, MOMEEIC L DR#EOMRIL
BEFEIN, @REBEINTVS, £, EFOTT,
fEHIE, A N—IER EOH LIRS BB S
no2H5, LhL, ZhboiE. REOS T,
ERIBREICEOHER L, ZOECHN D AEHR
BT 5BRBLT LA TRVEIIZELS
ns,

AR, BPNE, B EMEOUEE O LLBRE
LA, TRICESE, FROBSICET 2HITE
OREMBEEEHOMNIT AL AENE LTE
RO LD THoTo, ZOBE, EFOWFRKER
TR, ERBEZOMERELFALII L
Too LN L ENREFZ O AREE R LIZ R,
EARBFEFIE, BFREFAROBERD S Z LITK
Pz, Zhid, ERBEZLEZLERNIC. B
HORBFTHY, WEOKRFETHHLEVWHIZ LT
HB, FIT, FROBEZIZOVWTOELDELE
EMzxbAZ Lz, FL, BEFEZICOWTIEEA
THH, o, BERZOWVTOXLEE +DIHE
L7ebid TV o T, BENLIE AR -
W,

EFLREFDL, HRILOERICL Y, ftRDA
FEALDBBERLRZL V225D, HLWAATH
ALBROLNTNDEICELD, AREEHF LY
NI EA LOBEIANT TOE—HTH D,

AT, BROBSNICETHEERNB BT
EHRZONTO—REEIT>TWVER, ZHIEFR

164

© FirERE > 52—

—fEROWE L BREZOBEIIHT T~

EPEEOBH & HEE ORI OERE

AL a—F Tl T AOENRELKDIR

L

45 BERERLIFEETHROMBEA

4.6 F—F_— DL

5 RBIMERIC L A REOHILORIE

51 b, REREON/, v o 7 AREL

52 TEROFTEHE

53 EREEDA BT 4T

6 TEBROBBICET AEERD BT X FHEIC
DONTDO—RE

7 ZootERbtS

43
4.4

FTERLDTHD, BROBEFLVIHFLWASF
ALEFEFEBETETORONSETHD,

B, AXHPTEEXMOXELZDE E3HT
LDEAE, XEER T ] CEHATHS,

2 REOEEEMER
21 WMBROER
Afaid, HROBENIET 2 EERRIZOVTERL

AIEEREMELTWEDT, BRbSn-EE<T
H5 ERM) OHRESFEICENT, FHROTHL
79,

BRICBET 2 RFFMMRTIE, A BB IZITE
EWVOIEMKICR S TV D IFEFER) . La—F (B
BTV a— REWHIEERIZE > TV D EIFR) |
B, 2 Va—% - TulIhlRERMEL
T, ERBREINTETHEY, BROEHIINLT
LHBARELISN TN, RIXXFEVWITREDR
Pl va—RNEE LW IEEORY, BEIIE G &
FELOVIRBEORY, ava—% . FusJnt
TRy IGIVIEELVIREDORIITHLDT,
FRICEET ARFEFOFFETIL,  THR & IREN
fEZF I ATHRRBEORIITHS] LEHEL
TV EE > THEWEIRZNTHA S,

5. MAMEEOSBTIE, TE{EY) 13 TR
BXTRBBEEZAERICREA L b DO TH - T, XE,
ST BT UIEROHBEICBETE LD Thh (F
TREEE 2B 1EE1R) | [EH 3 TakE
RIZFA L - S REOANED > LEED L 0
ThY (FFEH 245518 | [EBR) 13 TR



FERE S —BFHEEY—ER

ERIAFIR L iR B0 AE) Thh (ERE
REF2EE1H) . [BFE) 3 WROBR, &
BELLBAEUIZALOFATH- T, iz
BUTEREAEZISESL L) THY (BEES 2
%1 W) . [EREE] 2 HPEREREIRKICE
FARIKEFROING FHERETHEROBRE] T
HHOT CREFEFBIRKOBRERICHET AR
B2 4% 2H) . MPMEENEAMICEREL LD
ELTWALDIERFENMELZF o 5DRINT
HHE—ISIEE LD, 2L, BEEOREMRT
Ho (W 13, (HEREOES) woT ik
E2LE2H) | RBEORILIETZERLVIZSD,
B EOREBHEOREL. HEWEOES) O TF
BiEH () THHEEADRETHS ),

AT, F@RELT, RENMELF- R
BOZY) LSS, THEE®R LI b0EB X,
HEEREIZOFEECL VHORFHMHEL
DAHNTHIRETH D, | LERT D, B,
HWROMMOMAE DY, HiER L) TREEHR)
Ths, HRFEAMIEE -2 ATHRES DRI
* [EBER LR, EVWEXD L. WOLRE
Lix, THRAF—LEBEREESCRER T
DEROCTHEICEEEREVWOBRFEEZ, TO
REMMELET L THD, | CEETD. B
BER) LWVWHILOEEZHHEBIEL., ZORORE
TE LML TV,

7B, [REER OEBETS-TWV5 iL5)
BXFERH R LE- - & I lETIE < &,
Eg, W, lBW, o ksiz, B AROL
RBIZHFANT B D EVWHIBEKRTH D, MfRERK
nkoic, TREHES) . TERER] LALS
BRVLOMNE LIV,

7o, BHREZCETAIWETITOND Z L0 H
5, F—& ., ER, BBORHNEIThT, ZIZ T
2TEFERELTHRL D, BROBIIOEEEITD
CELTIR, ZORBIETFLERFEMIEHETLE
ZBHMHLTHB,

2.2 Homil

ERICET ARFAMFR T, B TbD
T8t % ME®M) & Mol OoZoikES$ 5
DOBR—MFEITH DN, RKFE T, LML, K
D& 5 efER AR T D,
(1) HixesE R

© FirERE > 52—

itk s —RE H125 (2000

WEEREZEET. WEOHE L AMTHD, 7
SR (2 ITIRE) R FoREEREEDL T
EhbhAN, HET, MOEHMEIMEIC
HBZLDOTHD, oA, WO HLIEmRE
TERMLOL OB ZIITHID,

(2) InTimet
W L IEERICEAMERSH Y WEOFE
LARMTHD, THA L, TTV R EDTLEE
WESHZLLHDHN, ZOMEE. < FE T
KR LD THD, FEMGL, BHHE, KR, B
PEM EN I HT D,

(3) Sy —VRIFHM
HEFRICE-SHEEISHY HEOHE L DM
ThbH, WEEHEFEROMEL, BIRAIRHO
ThHbH, A, La— R BMELTA Ry r— -
VT R ERINIZHT D,

(4) FUFLE R
WMEOKE L LT EFHEROALTREI SN DM
ThhH, AV F—FXy hEBELTH Y a— T
Bayvba—a.-7ulsARLETHED R LR
N (A% oo

(5) MiH— R ¥ —RF
WMEOEE L LT, 2 RLF—DHR TR ENS
MThd, BRAEEBINTHTD,

6) —r R
MOFEHEOBE T, FBORE, WHL
BHROFAOEEORBICL VBRI SN LM T
HD, BEZ, V— AR L NMTHMOR S % #
LT3,
ERORMITENRLOTH B, B, @F

BT EEZLNDRRTH, ZOTHA |

75 RICRERMENH Y, Ry —ORERY

IEWB DL H 5, 7B, HHICBET R EFHIRF

TS R LahTwaboid, Eito

Fbo Ry r—URIERM) & THRE®RM] T

HB, 2L, MIHHOLOEEEREZIEL T,

FIIIMERMAREREDH D LT ERMELH D2
7. BCEENDIERVBI-THEEICER LT,

KO XD R LT D,

(1) REF@M
BHZOLOER LI EPHBEOE-HEW
ThHhHMTH D, SNBINE, XE, Effo L
ICEHERRBICMEOS ZHFREFOMTH
Do /RN, T, fBE, BE, S—AY T MRE



FERE S —BFHEEY—ER

EROMENZBIT BIEERIC OV TOEE

BINIZHT D, Bz, NeFmnld, 2o
INREDLDERLE-DTHY BEE R0
I3, MEZOLOEE LD THD,

(2) AERETS SR
BRORTIHENEEOE BN THDH
ThD, BV IE, HIFE®RO L 5 cHsEic
lifEDH DEREFOMTH S, FEML, BF
BOKMR, BRER, HiIK, v—Fay T R R
INCHT-D, BlziX, BEELZE D OIIBED
HTHY, BHEOHEL V) IBEER &
LI/ TR, EHRE R 5 0 48
BT HOTHY) HHAREZOLDOEZRTHELL
IO TRV, V=71 Y7 M O CEE
DT DTHY UV—Tay 7 hoFuss sk
RTE LI TiThun,

EROKBNE, RV HNENRLOTHY .,

FEOMHE R DOEF MR Z W, 5213, FiFEiT,

INEFROILERLDBALHEL, FNisE

IR EZIT O 58055, KRE, 2FOFH¥A

VEELATHDIELHD L, HESEOMELRD

TVW5HELH 5,

2.3 RMOMRICOVTOREDMN

MEHR ) OMEHEICH>W TR, ZhET, BRIC
BT 2RFFEMNERTHR SN TELD, 20%L
1, BRI AKM CEL oM 2 F LB LT
WA, I uREFEFE TR, AT, TEREF
T2 ADBEX THEBMBRERN NS, T4
DOHMBIZBOWEEAMTHY, /-, FIAL X
DETHNREEDOH T Z LICKERBANIMNS &
WO ERTIEERRA ] EEREN TV B[4], F
2 IRE, B, ER, ARTHD, HEL. &
HHLEoTH, HAMRLOTHY, FIZIE, H
BRI A DT R EREGENEE, 20D
BN RERRHHBENNPDTHA I L, ER
BHEBEROXIIC, HOBREOCERTEERY %
FOHTZ LN TE B, NHFHTIT-ERY ORRE
NELDD, RUIZHEIEETH Y, BFH
FOMARIC X, MO REEZ R ST TR
BRVWESATVS, 727, BNBZENERT
5L, BHRM TR, —FHERLEOME, av
=77y bg OB, BEHEER EOEREIC
XV, R&EBRBERELITIC, HERY ZHRTS
ZENHERER L O LB B[5),

166

© FirERE > 52—

— B OE L REFOMEIZ T T —

BRI, BROSEEE LT

(1) EROLFTRESE (BRI, RRC@MATHLRIA
T&, WHTED) | FROBERFTEEN - B
(IFIT, ZOEER ML~ E IRV E

TE=ZFIIBETE, at’—T&5%, )

(2) FFRMOFRBEDRENE (FROE & BALOREMN
EBHICIREET, Hx OBFRNE 2 BB LI -
TRETDHIENTE RV, b THREE,
—ADBPIRKR, ) | B OFE B O R E M
(FIRE & ORI & > THEROMER R
3, )

(3) EMOBEME L BEE RN EICHEREERL
Tein, BRMNPERINSZEBH S, ) | HHR
DEEMEDERE

bl b, BROKETRENE L SHEREEOR

ECEY . Bk, D&%, AR, 25 7R,

HEFLRIRE . FABIRNZ 22 2 003 % & T 5(6),

BHERIT, O EEPOEELSC,

() TERMD--HEIZ, #ETCLIRIIEN

ROENIEERTHD, MRS Tz E %

WHREZRFTAE L WO BESIIFE BRI Y TIIES

v AFRMORA . RFE GEE) oxtgel

O, AV CFAREROE—THY | RE

GEE) S TL A Y CTALRERIIBREEDFE
JEIZEE D, Ll a—IlETAERIZIAY Y
FNANOAEEBICETS DI L TELL DAL
Te] &

HFRHONBEREANIET B0 E 2 o T

DIERIL, FRUONEZOL DI D280, —

RN ZIIHBET D ETZOER LI LRNT &

fFHRM OFRBEIZAC L - THRER b, &

7o NERM ORI D 2 B0 P LAY e 4T,

BB @b L2, ZOAOE Y AT HE - RBR

BREPKELBRTHHEROEME - AT 5

LOTHDHZ L n, FRMOMEIZO>NT, —

B 22 mEs & B ZOKENER SN

AN
DZ2%MZ B[],

Filo, FHRMOME L LT, FRIETEE (F@EN
WS bfERERTHENBERE LTIRIERE LW
&) | FIERREN: (B8RS ANLBIIBESNTY,
ZOEBRITHODDOLT ADFETICET Z LN TE
L) | HERMIMME (FHRO BICH-RIEREZM
ATV EEWROMENEELH>B L) O=Zo%

()

()



FERE S —BFHEEY—ER

BT D RMBLH D8]

2.4 PROLEREMBOER

2.

3BT BfEA S EIC LT, WHEOMYE & hEg

Lo, BTz, FHROMEETT,

(1

2

&)

W OB, FROBRAREN

MBI, Y PFATULNEETE 2, KE
HERESR ST, 2 E—THEEL TV D TRV,
EWVHEZLHY X LN, L, KEEES
OWEERLEEEHROa—THY WHITE
TAY CFARbDTH D, ZHICH LT, HR
3. AV OIS EHROa— 2L ENT
&5, a—0OFRIZE, BENIHY I D, @R
BT, 4) Pt at—oRJNTTE R
v, ZoONEEY, MEOBERRAM . THE#R
OEBTTHEME ) LIRS,
WEOF VM, BEFE RO ERME, HEFEROA
i

MG OBERATHE] w2l WEITRARL b
DTHD, ZOFMMELFEEN EEL, £0H
Hixmrhbotird, ZOWEEL, WHEOH
i) EMESR, TS L, BBRESTFELZ TEI->T
WAZEROL D BRWEIL, ZOMEERF,
ZHUZR LT, MERoOEREEEE) vz, —
BEED SN HFERIEEA YRR YT
E (AU |CHLEWE L =R X — OF RN
5, WONIRRICERT A THA DN, ERW
IIZEREE->TRY) | HDRLOTEHRY,
ZoWER, TBMEEROERME) LIFES L
L. HrLWESRIL, ABRFHRIEDERTH
ERLRVOT FILRbOTHDH, ZOWEE,
THREROF D) LIRS, 7220, LU E
E LW ERIZ, TOBEERRRY,
MEOH K, BREFOVEKGFIE. FRIGE
DY E ML

WL, ZERO—HE SO THEENRTFEL b
SHLDOTHY . FNEE TREFFARZ LD TH D,
TOWEE, HMEOFEME) LS, Zhiow
LT, iz, ARNRGFETHER. WHETH
BEMRITHES L TOARTERETE 20V, UF
ERIAZEOHE I, BIEIIME VO WEICHES
LTV AR HIERETE RO TH D, ZOME
., ERRGFOMERERE] L5 LhL,
HHOGEICIT, ZOBFRVRESNI-MEDOBR

167

)

(5)

(6) WHEDME— BRI,

© FirERE > 52—

Rt 7y —RE H12% (2000)

SR LT LLBHSEE LW B, ABICLS
5 , TOWEE, MEREEOWEMIMA]
LIRS,
W O, FROmHERENE

WL, HEICELVHET S, ZOMEE,
B O] LIRS, Zhicx LT, F#E
DHLOIT, HEICL VLR, LML, 11§
WOMBEKRFNE LD, 6 LIcWEOHEREIC
LY. ERLWEEET B, 220, BROWHEOR
B A LEEOMEORE X VIS8
W, Bz, mAE. FARIIEAIEAILR ST
b, EIBHNRVRY . Z0 EOXFIERIT
HELZR, ZOMEL, EROWIHFENE) &
05, TEROmMEE] ZLa—REFHECD
FHEBTIUIDND L. The /7 ERLD b,
FUHNMERDOFTBE,
&R OB

IR EETRICBE T AR TR Ebh B Z &
ThHDN, EROEE LT, RITEOEELE
HIZH- R EREMAMT B 2L TH D, PIIEL
KB A Lo, TABEIZ, BATH, ¥
Th, HECHLHEMHICIVRBLTE R, Wi
BN-FETH, BWETH, RAOEED LIz
BOOEELBEESETWDS, ] oTH B9,
F EREFERNEET D LI Lo THIR
MEZAERETZ NS 5D, AWE. BRHLIL £
NETEEREBEbh Wi FEROMOBKRE
RRTHILETHBEEE-THLEVDOTI AW
A, ZOWEE, HEROMEMMME] &
I 5,
B Ol 18 2 4R M
ERORFOMEL, B BT, Uk, 2h
AVELTOAOEBZILLD . EFELIEHT D,
5 20X, HiBE, RO X0 iEE T T
X THBEIL, 7TV 7 BEIT. HBAL-
THEROEFETHY . HD AL >TULBE
ERTHD, BiEE—-KIEFTLOIC. TH
UHEHTH. HEFROEFEEN LV EERFIC
AN /AL HipERE U THBICRIET S
FRE TIE, FER DRV ERY B, J LD
ZELHB0], ZOWEE, MEROMEZK
) EMES, [EROMELZFRE] 3, ¥, =
WO LIS HARRBIMEEMLHHHERTITK
& HIERO X O ITHBREICMIED B DER T



FERE S —BFHEEY—ER

HROBBIIBE T DIEERICHOVWTOEE

hEv, MEORFHME L, B, Bir. ©
NEVLETHIANOEBZICLVESTH0, HHR
IZE~E, BB ORBI/h &V, FlZIE, KO
L WEOEE AR THANITRERE R D

B3, AARENTIIRERBOSBZ2V O LT,

27y 7 BEOMBEE. AAENTHEACL
DRKERBONRDLD, ZOMEE. HEOMHIE
—REME) LIEE,
(7) MEOEFIMEE S, BROFAIRER R EE
BFRONEEFBARIERT S Z L EET
HDEVOWEE EROERTERR M) LI7
G MEORNEEBEARNET 5 2 & 25
BEHETHDLEVINEEE (MEOENHERES
M) ML, Z OMEICH LT ST TREZEN,
TR & Z OO/ & T HREZ RV E#E
HLTWD], TRy —URIERM) & T
T¥%) 2T 5 L lMICKREBIZ RV TH A
Do LinL. THER ) & b ~dUTER D 5,
B 52, ZOWHITHRICEFEET 2WEOBR
RONBY FDHTHIZTEENI LONDRWN
DT, TZONBORENES THDHDIZH LT,
BROPUTW|IBIEL WO THIZTEE VD D
DBRBNZELIZEDOTHD, TORER, FREY
FORIZET TMTHM) X, [y r—URF
WA EERRIC, EROFRTHEREEN) %5
DDTH D,

3 BUTEIZH T HREOEMEI DY RIS
3.1 REICEITHMBOIMSIOMY ki
RiETIE, MEEL 2200 T, M) & IE
)BT 2, T L. BEOHEEEIC
XEETEHHERTHY . TEE] LT, BEDOAC
L T—EDITAERTEDERTHD, WHED
REARLOPFTHEETHY . HEOYEEEN -
EEINCKERTAIMEL SNTWDE, 22T, )
Lix, THiE® oz bThd (RIEESS KR, 1H
T i, ERO—ME SO TEENREELY b
2LD, ThHbLMETHD, FERITHAEH TR
WOT, BiELIT, MEORMBICRLNT LR
5, ERARMT D Z 813 1178) DT, BRiEL,
EBHEOXNFRIZR D,

L7ich->T, RiEOLETIE, Iyt 2 [
v —UBIERM OLEET. TOHELLTO

WX AR RO, ZOBHRE L COmIZIM

—HEWOE L BFF OB

168

© FirERE > 52—

i T—

LOMEELF-RWZLiths, BHRELTOEHE
WAL OMEREL WL E, WEE L TOEORE
HEARELRZOVEBRY, #TH, FHRE L TOEITF
Ac&?, fxiX, ThIHmit) 2 RSy r—oR
B OBARPEETIL. BHICENMAES -
ENRTEDZERRD, THIIHLT, EEEIT
TITE#EE] 2 Ty r— DRIERM | ORBE OB
2, BT, FRE L TOBEOFMBICE L
THIKERIT AP LS LICEY, BEICxL
THEEZLDZENTERN, BEXhbiEmank
FHIZHE, ZOBEOITIRITRG, F. [t
B OEEFIT, MOOMEELE 2N &
(270D, TG OAERICR LY DI LT
FEROME L VI FELOFTEEZFMAL T, HHO
RELE L OMT, BRERET IR ICHE b
B EWIRMERER, Thbh, EELRESYE
HIEETTHD, LhL, EROBHENSLEIZ
FRORMEEZ - F T, ZOBEODNITIRIE
2,

mEB, EBRoR™E, REEIREE 2 EF 28~
B EICHE ST 2 BRI OWFRIZ b %Y
L WERBIBRHWTHE EEX D, [Ny r—Dm
%ﬁ%J@iE’W’ I, FHLREEIRL TS L

 REBERNTHBETHEZFLHHN, v

—&mwx%éuib%%mﬁ%1%5%Eu%u
ZOLNTWER RS L, ab—EiffoR
BIZE OV ERPEALSHN TRET SO H
HEATITEALRVWEXF THSH, £, RiE
BT AHEHR T, TNTHE) ofic TREER)
DHEEER w&&wa%zfi&wiofbé L
TemoT, RIECET—MORER TR, Eiko
2%, BRICET RO TIER. TTHH)
DEREBRCTMICET 2RO L VWD Z LT b,
UNI4Rt ) O%6. BRIIHEICERI LT H
NTNWDEDT, ZOEHIREZXF2 U THHBET
EREIE RV, BEIORERELIERT -0
IZik, TRERBHR) OFELRREDIRETHILE
25,

L B B b1 Tide s, RGBT
v —VRIERM) ORBITHERIFEEINTHY
THFefE At ) OB, BEEN, a8, £
ERPNZIAETZ2HLOTHD EEX T, EBXRNIC
eV —EADOEE| ThHIMBBNERELZD
THAHA9,

o
NP



FERE S —BFHEEY—ER

Fo, RSOV THEENRRVEETH, FR

BT 5 HEROFB~DOFREILEETHD L LT,

TETA (REE 709 &) OFRLERDDINEEE
WD LRIND T ENSBV[12], RETADRILE
D AU L HD T, HREHEKIE 1A
17 BEnkE 23 %3 5808 H) . L2L, TETAHD
LB THD HEFURE) (BEH - HOITER
FHERIE ST bR T THIREICET 2R
THIUZRV, TRbb, BEEOILEZEHIOR
LRELTWD) EWHBEIE, HEHTHY (B
BB, HERBERBERLTEABRZD LIS
LoT, MBI LB X D) L BBV L
ED L) RERICET HHBENREOHRIL DD
PARRETH D, BEENTHARREE, TETHO
AL AERDD &, FEROBHZARICEGEIRE K
EL. MEROMEMSIME] X220 ELE
FTBHDT, BRIZHOWVTHEENLWIBEIE, T
EITADOR LIRS ZLICIEETHHETH
D, BRI, MBI Lo THATRETH
5EEZ2D,

3.2 HIMWMERICEITSHBOMEIORY HLY

MR TIE, BEEEPHFEOL I, &
okt L THEELOENE 525 b0 & RER
GR5IEEO X DT, FHAERE UTHEARET, B
KRERBENLGHRHETZLOD 2 BENRHD, ¥
HEREBLOER 2 52 bz b ok, Yk L FRRIZE
EHRREDRENFREL R D,

IR PEEIC BT ARFZE Tk, TEROM AR
Py v, HEORBO-OIIE, FHROFAEE
AKIZAHRTHLRETHHDB, 2TOHERDFIH
TAZRIET S L, BIfE. B, BB LZENLH
WEL-ZBBXENTSZ BN TERNWD, i
RAME, TR, BR~OERISBORL, £, KR
OREBIZLVFIFEEEBL Y LTH/HR. RROHE
~DBIVBRENBRLBREZBENADRHDHDT, HB
BOBHRICOWTIL., FOMENMEL FET D8
ERHY ., FOHIT, MOMEERS D LHMN
TWb, ZDDH, MMEETIE, RESNDIE
WIEERO—ETHY ., REIZETIHERTH-T
bH, TOEROLTOEFRERET DI TR,
ZOBRETEHICHATESRHERHY, £, &
HWOYBIZHIBERT D EVI VAT LE LT
5, HIZIE. BEMEETIR, TA4TFT7 ERBE KR

169

© FirERE > 52—

2iiERtEF—RE F125 (2000)

L., REOHLARHEL EEEEE25F 1 HE 1
B | BWEROLOOEREYED GEEHEES 30
&) | REHRT. BEFORKSOERELTND
(BEHEERES1H)

YR ORI A 5 25 2 4 7 OMPIMEETIT
BWORBI 2D LBV F-TVWDIONE, F
VEHEIE L TR TR TH D,

EENEIT, UK CERREIEEE 21 ) | LBE (B
TEMEIEE 22 4%) |\ ARAIEE BIFEIEB 3 5) |
e (CEEHEEE 260502) . BHE (EFHEE
526 50 3) . BIRE GEERIESE 27 %) FOEN
DENLHERINTEY, ZUHLOEFERELR
WHEETOZEEMOERIIETHLABRTH D, ik
HMEAERT LI, EFELRETDITATS
HEEMO R L, EEEZRELLRVTAT
HHEEMD EH) 2EHLTVLDOTHS[13],
BIEEOBEE CEFHES 61 %) &1L, E1Fw% TH
B TAHREEETHZETHY . EEHORHA
D (EEEEE 63 R Lk, EFwE TRIR)
TR LEHETLHILTHD, EiEHo ER)
IBHETHLHBROT, FIIHTOEN LR, R
Ey (R oFELELLRRY, EEY (B
13, bR Bl (FIE, A) OBEAERL. R
#. EEEORELEEHORMOFHE LB TLR
WO T, EEO S LE (FE, ) OFTEE
RO, B (@ E, XF) oW TEMALD
HRILAELTELY, #THLTX2ER0 M)
OMEERFAETAILICLY, BHIITED LD
ol b VWHEELOFIE AR OICBEE 2 0
Hrblchd, Thbb, EEEETIE, EEEC
VEREROHE M EELL T, EEER TORSI
PRIEEL, MHEHCLERFRIIMERELET. £
PEE - WEEMTORSIZERL, 272, HEEN
HEE LRBEOTABEIT) AL DICBERY
EVWHERERE L 5 TWDHDTH D,

eEFHEIL, SIS, EE LTRITRHEZERT
X HHEFITHD BFEFE8FR) » T¥LLTI O
FEBRICITFE X D RIENH DN, EANH D WVITFKE
R EREZRATEERTH D LT DORLEE
THhb, [FEH) &k, MORERAICH- T £
OMEAEEL, HHAL, REL. BRLEL, HLL
AL, XTFOBEELE L IIBELOR LI GE
EXABELOLDORTEEL, ) 2T 5174
Thd BHEE24LEIEELR) , it



FERE S —BFHEEY—ER

RO T 2 EERRICOVTOER

i, FFEAERACCAESN - R 2EA LT,
FRETHED Z &1k TEM) Tl T3
FLRVA, fHTHEY 2Lt 1EH) CTHHOT
TR RETAZ TRy, 7, INRIESRE
BIRGE BT A Z L3 TEM) ThHB O THIE
ERETDHILICRD, T, FEBAERTH
Do TIT, ZHFHIL. AXOBRET RV, TH
MEBEVFFIRIMEBEECHER L&V 2 L,
HEWICET AR . BIHERTTICF OB R E
FRLTRY ., ZOMII SO TS IFEILNR (Y.
HR) LTWa] EMIRLTWB14], F7-. 3HEk -
MRDIDHIZT 2%EM, AAENZE@GT SI08X
TROARAN - ATZEHEE . RERFHIRERS S R AENICH
DH0, FANTHIITFTFEO D I R (B
FHER 69 5) . BT DI, HiFELIRE LRVIBE
TORFFEAOERI#TLARTHD ENS I L
225, $7bb, BiFEXZRETITATH LK
APEMIO TEM) LRHFTHELZEFELRVVTATHS
iMoo HER] #EHLTW50THD, 5
OB LI, ﬁﬂ%%%fiﬁjfééﬁﬂ%%
BTD2LTHY, T, BHEREDTHELIT (I
FHES 78 5) | WIrEWE TEH) 452 LA
TH5ZELTHD, FEHERO ER) H#ETLEM
ROT, FTITIEMOEM G A<, EEL EM)
ﬁ*b*i&ﬂ&w BERAERAOCTAESL
BB OBEAE L, BE. BIFHEOEE LR EM
@@ﬁ%%%fw@mwf ED S LHEOE
HIEFESD, FHRIZSVTIEM SO LELTE
LY, HETHLTELERD (EH) %, HELFH
FTHZEIZEY, BBIZTEDLL IR0
FELORBREHOIBEE LWV H T Lich B,
Fhabb, LTI, BIEEE LRI, SEE
ICHBERIERD & MPEHEL LT, AEHFMTOR
SlafRiE L. HEEICLBERERIIMERELET,
EPEF - HBEMCOBGIZER L, 72, HEE
WAEER LFEROITARITI) 2B U HICBE R
WEWSIERIERE Lo THWDEDTH D,

FRFIRO IO BT 5 LB ORTRICK LTI,

HEREDERES LRRRITAEITORAUMI, ¥
BECLERERZ2EEZ ONZVO TRV
DEGRNBHA 9, HEHIZL>TL, 20oRGE4E
ET DDAV EFRER L WO BRIIERO R
WHDTHY, HEEWMER LTV DIOLDIE, *
DEBLEWIHETHY, FHR TRV E W I b

—fEHOIE L REFOMEIC

170

© FirERE > 52—

T —

Thd, HHEE#R OBFEZRDRNVEZ SN
EXFIRDDOTHDIN, ZOEZF T, Hirke
EiE TRIFRBL VWO ER) & THFRHEEAV
THESNI-WE] OFHICRSHERNTHSD L&
DT LIRS, BIFECETAMET, ZoMEY
HRIIZHR U2 L DIERVWE 2 ThEH., S5
IOEZFEHROFRICLTWVWADTHSH LB
b, EEOHER  IOEBEZFERRIZL
T, 20 ] ZOWTIHFFHERBR LTS &
BEoTWHDTHAS, LML, BRMIHEORMN
THALLEELZ 0 oBELHL, Yy —2 -
TT=T Y o EEFL CEBEARE LW
IBEEEZD L, BAOBRMTHR LT O
PR, VU =R U= T Y S OBBTHE
ETHEDIZEZR-TLES (. BARsaH
B0 ) Ty —2 =T Y AT
FIMELZRELRY) . THEER OBFTELZRD.
FRF B &0 D TRESHE®R) PRROEEICE - T
o WEEHR) RS, 20 BEBHR)
WHBFHENRATHAN, B@OWEE. |u
FELTO HHEIEWR) OFFITETFELEE LR
W IER] THY., BEO-DDY Ty —2 ey
VET VTR ISR ET D TRERHR)
D [FEHa) THDETHHNELWVEBE TN
A9

3.3 FEHZRLFIFEOEAS T

EIRMEMRT, AEERICBOTH, MINBEE LD
BRIzl ThH, (REEH) L LTRET 2158
ERETHETHB, THICHLT, BRI F
EORRAEZRE, AEEBMICBOTIT IREFH)
ELT, MEBREOBRICEVNTT TBEIFH &
LCiti@T 25852 RETH5ETH D,

HWEEN, TEEEHR ThBEEEZHEETZLO
. TERIE, BEHEEE2LFH VEE | BICBET
DEDIT I, FH, EWRUITR) Tho7m,
[0, 9440, E=WUTEFR) 1, BRI LT, 1%
BUEH ) THY 22 T~ L 5 I TH
BETEHIT) DEbLH D) | MOIEREED Z LI
EAHY, HEEIZOZSHEELZELDOTH S,
SR DZERIL, 20 TRE ITHAICENE NG,
D IRH) #RETHOTHD, Zhicx LT,
(74771 i, RBEICHARIE, 28R b021E
DS LR, £, EROMBAEIE)



FERE S —BFHEEY—ER

~OBRENSRELRENVIEELEOTHD, EO
LR TR CHEEZBINIIEAZENRKEL,
ERILS R T 2EmMEE SO T, — 2>OELNTH
BEMETRENI ZEEEZONRY, Lizho
T, EROMERMbLTIC, AHEDORD L EEED
% SOELFRBTHETLEV) RV RENBZ 5 2
50THD, Fio, HEZHEEICLR2VNDOT, 20
MEAZEET I RATLAEIRETH S, BIEHIT.
BEMFEL YL, MBOLOEHICEY N &
WEXZEL OT, EE~OFHIIHE D, 207D,
BRIOREIC2E, [LOFRLBELRNETIE
HFREHEZBM-TH, KERMENE L2720
Thb,

THUCH LT, BEFRAEZFAL TEEI R
sk, RAIE LT, THEER®RM) Tho, Bai
FERTABEBEEICL > TE, FORBS VRS
BE) ZBRATHEVW)ZENEETHY, HIFEH
Ly [EEEEH LxnpnElan NEEREH)
EITHLRWILETHE, 0L TR 12
WREB/LIMIEH T VEAER VO T, BT
—EDOFENIEE L T EmEEL, — >0,
BHiFEMETARENSSH B, e ¥ ERT
LHZLOIBHRAD (74577 THH, [RH
TR2RVWOT, 7457 ) 2R ETDOTH A,
(7477 OFREE, THEROMAEMME] 2k
ZHEORBEHTHBEINNH D, THOME L
HEORBOHTOBEANL, FIFREAO THH
P TR LW TZOMEZMEE L (§F
FHEE 29 R~ 30 &) | BIFEOTEREIE L 20 F
MICIR -7z (FFEE 61 5) OTH D, lifE% HE
KTH0T, ZOME*FEETDHVAT LNPLET
H3B, MEOREF T, mEoRHEP XY T
EWVWHTLEY, BREWRIREBAZELICHEZAYE
< OT, BI~DOERICI, o0, BE, &
FLEWVIEROEER, FiBEHARILT VAT L%
BADTHD,

2%V, BEEEIT. HEEERET IRRSHEH)
OF%E &3 [RBEFBHRM] 22ox5 L LT, FF
EiX, HEEEWR T TRER®RI OFE &5 THE
B 270 E LTHELNTVWAEDTHD,
7B, Loz, b ETHEAMEFIHRIZL
EATH Y, EBITE, RFOFIEE S TR
SITOEEDEED HEEOF LR TITARL,
DR RbOEFLEVIEMLH D E,

171

© FirERE > 52—

Ty —RE B12% (2000)

RFHIFIE LD HMAIMESD DM 2 HICEY T Z
CILHEZELRE LD D,

4 BITEOMEBER
4.1 RBOMBIERAT HEER

3.1 TR LV, Bk, s LToE#RY
IEEAYEHTDL ) RERE L >TSS, RME
20D THD D Dy,

BIEOEABRMBEIN T ERERZBMHORR
I, FIRIRREZOE ) (%S . Thbb,
FREOME EHOEEEN AL, BETHLVD
OPEHOWETH -7, £ T, 2% GEbLHE
FIOEEL Lot W) FRERNL L
V. ) OFRERN, REOPEE XA F—%
ALT UMIdit) 2#4% T 5, BHROBARIIE
ML BIFEIEL, LT, HAMEERL =
FINFE—BEENT HDBRGFOPLTHoT-, 1§
WOBABRPKE L, BHROME L ERL X RWVEH
Bbdbot=i, FHUL, IR LD TH -7,
o — VBN X, HRAT A TRET, 20
BREOHBIZT N ENLEDTH 72 (Lh, HERA
T 4T T, BE, RESOEBROBAOEEIT/N
&<, HIR, BRZEOHE L = RZNAX—DBRADE
BEOFPKREDPoT, ) o, HIPERM) (o0 T
i, A8 =3y M ERELEFEEET, THiEE
WA OFBEIZNIEICL S Lo 70T, MRS
OV —E2RBHO—BRIZBE RhoTe, BREERY
BORROEREE L. HROER L EFEOHTO
REEDTDIZ, TOE N —EREL UTHFE
LTWaDTHh5D, Bl ZiE, HE, FREELR P,
SR, BRE. HOET EOBMSED o TR
BB, HEEMTONDOHEMICANEZEDD LWV ) Y —
ERELLTULIFEELIARN2TDOTHD, H—
ERETHNE, BEBRE LTHEITES, 20
o7, MEOBRBINF LT, FROS| B HSY
THHRFRR A E 2L, BB 2 EARE
ThHRIETHEOES| 2 FOIHK L, FISa7
BROBBNZ W T, —EORANETH 2 WA
EETHETIER WS LI Z ERAEMNRZ LT
Hot,

UL, Bfffosic k. Tyt ohic,
NATIEBOL Y ICAECETIMEL X
—DHFABIZLS, FHR ( [HEER ) ORAR
BRENHSENWL . F77, WEOREICEY,

[,



FERE S —BFHEEY—ER

FMOBGNBIT DIEERIZOVTDOER

LD L, AL, I FEWD TEER)
DOFREERINDIEGMEZATEL, T2bb,
TINT#Rt) OERSNIHMEDORSITH D L1EHIT 5
TLICEENELTETRY, NIl o3|
L, MEEEROBRAEYWOREITHA LELLE
ZBZEPRBIL > TETWHEDOTH D, MR
KEIZ, ThIwht) c&Ehs EE5HHR 0B
AR LT, TERBOFERILEEHL TV 5(15]
2B, BHEER) oMok ->Th, TERMIE
WILLTWEDTH B,

o, EFA, CD R EDHTZIRAT 4 T ORBIC
L0, e r—URIERM ) ORBHBRENILR
L. A8 —%y bREDBRBIZLY, THEER
Bt Y —bER20—RTRR<, Baek LTRET
BE20 - TETNWS,

IOX3Z, HEOBSINREMEREIORLTH
TR R Y | FRPIWE L WA TGRS OH
DEROTVRIZL b LT, FERERE|OERE
ThDRIBIIFEROMBMBI 21T L A CTEE L, WA
PEIED 3.2 T~k D ICAES - HEER TOER
OB ZEHLTWEDOTH B,

BUTIEDN, AEE - HEERCOREIZIZLAL
L TWVWA Z L ORBENRBIRNCEHN S DR, 1%
v —VENEHRM ] oF5EhERORE TH D,
a IR RIEETH o 2B RIZIE, T8y —
URIERM] AHEEEN N —T5HL0I T LTI
EAEEZONT, BRIIVEICTRFASITHEESLT
WA ERELTHREBEIIRL, [y r—URIEH
W) ogs Lo, WEORE L TEHM
ORETHBLEZT, RIEO ) O0BERIELR
BitBETAHEXZ0FFTHEA L TCHLREBEITAE TR
Mhote, LivL, 2 B—HFORFICLY., HFRIT
WHIZARADITEAE LTV EWHIRERRN., B
B ) oBERERBICETIRERZOEE
BWRTHEMBENELD L ICR-2TET,

BOICRENEE L-0N, BLLa—FED
METHD, BEADI Y TIIEIEEIESE 30 20
FEMER OO OB | BIEMIRICER L
WOT, La— RoOREEL, FoLa—RiCAo
TOWAHEROEREZAATE, TOFR, BEAR
RIBEZ—H DL a2 — RIZA> TWAEREOFHREF
ATEBRZLILRE, 2T, La—FORELER
BWAOLTLEI>OT, La— FERMEEE, 1984 4
WCEERBIENHIE S, BEETICEEGE (EIFE

172

© FirERE > 52—

— RO L BRFFLOHEIZINT T —

BE 26 &0 3) Bt 5 S WHEOES ThHhL,
M EOERRANME] D, BEHICLY, BEAN
FECE—OMEEZFATE DL n) Z &3k
WV, IE—EFORBED - DIHERIWEITEY
T o TOERERIIZE, ZoREoME+FIAL
T, BEABFERICFER—OEREFATE22VWE D
LTV, a—HFORZBICL DV ERVYE
NoHEB I, TEROERATREN ] BEEEWLL.
HEIZL Y, BEAPRBICE - OFREFIATE
HEERD, THOVWHIHERELTZDOTH D,
PHHOFE LHELS EEROMETHD, WED
Pty FOFRE ThHIE, WEO ERITEH) 76,
WHEEFEALkb, BEPS&EXZOME L
FTExdEWHZ kb zizom, IRy —v
RIEHA) o PEHRHOFBE CTIX, BEMN 8y r—
VHEHERM) IZEENAFERE YT LICE
b, EHELEREZHATELIOTHD, 20D,
Rolr—=2 e YT FDOA—D—THEFREZHL,
Ny r—votic ERFFEZNE) 2 Ah, Z0
Fiz, HETEAIBEICE, a—22THELR
b, A—T—FEOFFE IR
TR L7 nE NS K RFHEERITTWS, £
LEL, M) OB LT, ALV T#) 12
4 HEEHUZEFEOKRIETHY . RAIEHED
BEESILEFCEO ) o HERZHHE 5
REENS T LIS A, TERFFE 0D
E#T, SuSIFANRLUELThHAT KoL
2a—ZBROAKREVIELHH I, T s T A
EVHERIIEDL LO TR, ZTOEREHTE
OLDOTHBLEVIBBBERICHDLDOTHA D,
32 TR ENGND LI, Ny r—v -
7 PORFETIE, CD-ROM, ===27 /LW HE
IR TVBER, Fur T nenHERIZFE> TV
RONDTHDHND, ZORMITI—ETITELY, L
ML, TarInenwd HER) o IMER] T
THLTEROTHENG, ) ##F#ET L0
HZEEHY A RVDOT, ZORBITEARNICME
2TW5B, B, RNy lr— « V7 OSFEITIE.
7a ST ARFE STV D CD-ROM E 0RO @ % %
BREN L 7o MERFBEEOE) KRELZLD
EHRRTEDORRNHD (valvy Sy Z
AEBVR) B, ZHIZEY, BRBRILT D 30
BMThsd, ZOXIRFRTEELLTNDE LT,
RIEH 526 45 2 H (HAEOBEBRFELITISI



FERE S —BFHEEY—ER

LOEBICL o TREOBMELEL LRVWEEIC
it RFEOBEFREBEDAREFENH oI
BB L EARTEORE) HDWITEEE
HRIUCEHOMI 2RO D REL HD16]5, A—
F— i —FENc AR FRBBEE CH D LITE R
FLOEMIERI L TWARVWEEZERETHA D,
¥, FLEF =AY 7 hOFHEHOFEE LHE
2o TWB, EFEETIHE., BEOEEY) I
3. MOBEWICIZEZ LN TOHRY [HEHE] 2
Bzboniy (BIEHEEE 265 | BEEEDOFH
B, PHREBETH I ENTERY, [BEO
E{EW) 1ix, TBRE O S RIEELT SRR UL
HHEENNREZECIEDIHIETRRIN, 1o,
MIZEESNTOREEMEEDLO) L3R TY
L (EFEEE2LAEIHE) OT, TLES—2Y
ThMIZTNIREYTEILEERLTVWAEDTH D,
1999 4£ 5 A 29 B O FE MR HFTOHRIL, ZDE
BABEL, 1999 4 10 A 7 A O KMHIT #HIT O¥)
Wiz, ZOFREHEL WD, VAV 7 E
LBV, FLEX =LAV T NOWEEBEENR, TLES
—hY T rEa—FB5LWHIZEEHENELD
nigw, LiEhoT, RBO, PHEOREEEE
MERKICHEREZFIACEA L VWD Z &I, HEVM
BICR b2 03T THhsb, Tk, o, A—F—iZ
T SORHELBEETIOTHA D, A—N—
MOEEICEDE, FFEALHLDOLNT VI L
ZEEWTHD EWVIEMNS, PEHTEBIIFATS
FEATAHEVST-FERAF ZEILTWET, -
IO XD IRREARETIE, A YT B A
HESZELNDETORBESLEINT D Z &8
TERVIRIUICHRY . FEY 7 FOBRRICE R X
BEeLEd, 117, 20, HEROmMEENS)
Mo, TFLEF—L Y7 MNIPHIZR>THLHED
HEEB 20O T, FHmOBRTICEREY 525
EWVWHZETHD, WHEIE, TEHECRUT THE
OEFEME] O KIBIZZOMEEZBLEHDT, F
ROREEZHEVRBERLZVDOTHD,
MM oBRE L RERMBETHD, BF
MEHENS, BTHEMEEY &P, thiazat
—F A it MEERORDOER CEEEERES
30%) THAHMY. BEIZV, LML, FR T,
AVE—=Fy bbb Fyya—REh, EFH
M EBALLZELE<ALHREBD Z LIt ?,
%Y, MEROERTEMS) kb, HRER

173

© FirERE > 52—

FHERE Y —RKRE F125 (2000)

B OBELBERIRNAFREL DD THD, %
HbEL, AV E—Fy bhEDFT L ra—RIZLY,
BT HESMEAEALLEVSIES, 32 TR E
PHSMNBE LI, EHICIRMLE> T RNDT
H5, BEiF, ETHEDICH L TITSL OER b
HELTRLT, #THLTEABTHRO TEM)
BPRBIITEZ LI Rol VWO EELOF RS
BHZBERVOTH D, Zhiux, BEBEHTIER
<, BYFHEH LW Y BEREERT2RDVIC. ]
MEBD &V FBRNTH 2,
EiboRREix, 2 CEFERICETIMETH T2
M, SFRRBEEEZTE, 2FYD, BIFOERICE
DIEEENE XD o RS REES HRNIT,
FHETHLRBEOMENRELD ZEBEILNDG,
FEEF (44 THRD) 2ZTa v Ea—F - Tas
T AR EZI R T, HERELFSIIaY
— A RETE 30T, BENBEELL TS,
MBI E S -arba—F - 70l 50kl
ALTZENZTREEELTERETAZ L BAED
N RF 4 RIICab— L TELELTHERTAZ L.
7T AEERT AR —EE AT VI
ar—L, TREZELLTERTAZ L, ~"—FF
AAT~DA—%EL-EERHELTELLT
FEHZLIIBIERE LR BZDTHA I b, 3.2 Thl
N EOHERERICEINE, Zhbsr—AT
id, A LRI W TIISIFERBER LTV S
DT, WETHZE, PHELTEDZLEZDOLD
IIEFERE L RLARVWIRTTH S, UL, ¥
LTabt—35Z L idploERofETHy . Flo
BRI OV TIEFIFEIIHER L T nwo T, at
—L7ebOERERTE LT TEE) BFES 2
FEIHEE 1R ZhH, BIFERELRBLE
Z25THHH, TNTIE, BAEBNN—FF 4 R
RAEVICa—LEbDEERATERVOT, %
DT 0T T BIENI AR B R, FEETHEOHR B
R, HEEFEM TOERNRARERZ & 2AHRIC
Lz (BEviExiu, [Tt 2Rigic L)
HRTHY  HEEERMTOERMMESICRD L (B
W ZIUE TSy r— DEIERA ) B RICT S &)
FREVPBENTHEKZOTHD, bokb, RE.
IRt ZRHBIZLTWDS THoRA 2, [y
r—URIERM ) ThHEEETICRD D Z LT,
BFEORZR LERRHLDOTHY, FOLHRE
HET&RTNE, HRERIIMBETEZLLEX



FERE S —BFHEEY—ER

BROBENZET 2 ERRIC OV TDEL

5, LinL, 32 Tk oic IBEE#H (o
Bed TRREE#R ) OFEE2R (FEE )

(ZoBEE TREER) ) o [ERE) & [HER)
ERBILTHEZDH, RYURBREPEZFNTH
A9,

FiTAZ T EEIOEMEE T, ZOMBNHS
BHAHRE LGS, B L CES TS &1
MOMILD T, FEFEOHRER IV, FREL
B IOV TIIEIFERBER L T AWETTH
Do £OTHE, BHELAEEICOWTIE, 22 L
TOER, FlzE, ToEEEZHVTHEMEE TS
TE HERERD LN TCERRD, LL,
BHEERDLZENTERVER, FIXiE, FEitEo
B EREDRZENTERNENWIZ L ThY, ¥
IRV L7272 7 B, —RRIZIE, IS OIRTEITF
FHEREICRLY, BRSO AFME, T

HFRERELRDLRPIENTND LS TH DA,

B ENTHERY, Z2ThH, HREROFEN
BNTW3,

BT, BXoRET, Mg L WEHhoR R
B REEOS I RIT e L LT AL
FREEAROCCHEA R EETHITAITZORY TR
We L, —EDRFER—EOREIZOVWTHFRERE
TORAICHEREOTALRODHZ LT, BED
fERAERAD ELTWD FEHESE 2 FHE2HE~F
471H) . ZHIE, BREEOHRICEALULTHEL:L
DOTHDERAEND Z EBEVD[I18), ZOHEIX
MZEOLDOTIERL, MO ERIC L Y BREE
DRENENEHRELTVEOT, HREBRELE
LOTHRL, BEERO Eii) & [ER) 2K
BT BEZFICEULIELOTHD EEX D, 72,
—(RMRESEF 1 (N 7Yy FifE) 13, BEE
W) ZPETCHIEHCHAL DD EICL-TH
FEREEH<C (EHRBEEOBS, BEHHEEICLY
HRPEEWIZARAETHD, LinL, A FTF7
JuP—ORFIZLY, HBERLEOHEINICLS
BRINFREIC > TET D, ) . AEFORFHT
BLEZHATHAD,

4.2 EFHERBAOWKT

BRI OER, BROFOFAIZE Y, BiE
WOBERNESZIZRY, BFEEREROAL—21H
LT3, BEEVMOBRIEE TIThbhEOitE
BREETHDZ L L, 1 FEAEDADEEEEON

174

© FirERE > 52—

—EHOM®E L REFFOBEIZ BT T~

BEMGRNI EBRRKOBHTHA I, AHO
BoltbDa ESERBY LABRATRRVMNEWVWIE
BORMENI T HDHOTITZWINE BN,

M ER ) © NTHt) Tk, Zhix 8ok
Uk, EOLIIMHRS EERNICBEHTHS, £
Ny, FIEELENHILOTHD, LinL, EFED
H5 Ry r—URIERM) ICd 8, ThEHE-
T, FTEHZBLIIT 2ol BBRIZFEZ LV,

FlzIE, SHLOKFE T, KFBERE LT, #Fo—
WA — LU TE > TiviT 2w, SLESEZEA
LT, EbRidhidzsiawy, EBRIC, FinE
D—¥EaL—LT, o7/, BEL TRV
W, RELETNE, FMEFOMYHN 20 K
X, ARV T TITERETHD, EEHIEICZLD
o, O TEBTHS, [Ny ir—UR
BRU ) 2B A b R, BEREEIC X HH
I Y 2L OIZE U b, FHFEEERICIEERK
EHEVELLNTHAH, BARANIERZ L
LROTWE, ZOXIRBST-RMIES 2T
Wb Wnolo KRB H D0, HHIFNR
UBOREWEROR T, 13EAEORBRIIZER
OHBEEVIBRIT RN 2T-DTHD (L, &
EFRERIBEHEN LRI E/ A L0 Z EiEdH < »
BIThit T, flzE, HEl, HESTAERE
WHRETHD, ) » I—ayIlBWT, EHiFHE
EPHFFENE A B XA T-0, 17, 18 iHfaLlE
O LIEERY, LT, HEORE &V
IBLRIL., B, MO0 THICHFEEL
7D THD, 52 THERT AN, HHEOUEEMS, B
BIFEHEAZRD D Z LI EREB 2O DICK LT,
BHROMEENS, BRICHAELRD D Z LICITE
BEHLOTH B,

4.3 4£EEOBENLHAREOTZORENR

4.1 Tib_ & iz, BITIRIX, EEE - HWEREMT
DEROBBIZIZEALEEL TS, F/, 42T
WATo LD, HEREFOZEEBEIEITL TN D,
2T, BROAEET, BEEECLRENR
kEFRTDHLITLHLAA, abt =71 FT b,
BFENLREOEN, Ry ir—v - V7 FOER
HHRNER ORI L > THEFRZHEL. A
HIIZ, BRERELCOHEICEH LAY, £,
THRERY | CHEOMEEEZ A LTk Y,
BROBS| 2 MEORBIOBRICHF S XA LI &L



FERE S —BFHEEY—ER

TV, 20X EROEEFOBHFEIT, ¥
BRI RV R ST, BEROZDDOE
B (1999 SELERTOFIERIEF 305) . Tu s T A
DEEMOBEUHOFTEEIC L HEM EIEEES
47 &0 2) R EYDOHBEHEOER, RIRFEHATIL
DTHB, ZOLHZRMENHDICLPNDLT,
WIPO ZE/EHESRKOHHER BRI L L7Z 1999 FOELE
HEEREIZRBWT, a—7n7 s MEZRERLT
Tolr#EREPHEMERICED RV LEENTE
(1999 £ EH% O EIEHEES 30 &) , EEEOFIR
PERL, HEEOBEROBHALFBIZLAHED
RELWVOHRLEE L WIPO BIEHERH~DB
FELEHINETHAH (WIPO BIEHERN LI L 72
WEHAREITRRIRERD Z LIZRDBOT, RiE %
RNZETEHAN, ), Flo, EEFOBBTFE
it ZEHEEIC B EHEOHNSR LR L2V AERED
RUVMER (BArEE F—4R2~E) OBHRRKE
BT, HEORBRBREHET I BEINALH D,

4.4 avFa—4-FO0JS5LOEMREEKS
BEL
ayta—4 « TulT hAOENREYKS T,

EREEICL D& D, FFEIC L R& 0, #i

2, ST LR RETHEERFIET &N F0

WAET, 1985 EOEEHEREIZL D, EEMOH

RIZTE T AOEEYBMAZ O GEIEEEE 10

SEVIEE 9R) . EAMICIE, FEEBECLVE

BanpZblinod, ERMICL, FEEIETR

BT AMPERTHS (MNFEEOCESBED

RECET2HES 1055, LL, bAETIE,

BiFEIC L~ THREShTBY, HiTTO%RERE

WEOHEILLY, ZOREBHBEITREIILES .,

HIETIE, IR & — KL Lo b0 DR

RBEZERLHLAA, BEOEREBILDICEHR

ERZFIALTWSE Fu s g b5 (Bl BT

ik L EEMBOMELICER L, Z b5 FA

LTATEDRIRIZEILET 5 & O IS EE#E HIET 2

s3I ) ThhuE, THEORA) & U TR

HOMBRERVE, £, 20OL3 70l T LR

A (7ayE—F 1 X7, CD-ROM %) IZFiE

FEanTONE, ZORKERIT HORF] &L

THIFEOMB LRV H B, £z, "—FU=T§&

B (WERMEBL L TOa Yy Ea—%, ZOBRE

#ETHDH CPU, A€V, ANEE, HIEE v

175

© FirERE > 52—

FHRERE Y —RE F 125 (2000)

Eo— 2 ICERAN - BB YY) RV
HIIBRENORRICRDEENTNDHDT, 7V
— A (TR OHE) OEBXFHRETIE. 1FLA
o7l S ARBEEORNRERD DB LR
5 (£b%Fb, ZOXIREELEEMNERIEIC K
LD, MARAEELAEOLEEL T TITbhA T3
LW DIIMETH B, ) [19], =L, BREZK
DIEWT D L O, FHIFOEMR-D THiEME) | TE
B (BFFES 29 £~F 30 %) 2T as
S AIE R NTH S H[20), ZORFFEIC L DRE
. TAVAITHRBEOZ EBXfThhTWa (el
A, T AU AOHBIRFITL, EnE DB EOREF
FOBREREREZBNELTWEEETHBARN
DMPH LN, ),

AV a—F - Fud5aiE, KMLT, ko4
DOMENRH B,
(1) ABIOBEEATSEE DIE

ABDOIT o> TO R EEEORIE L RET 57 o
75 5, ANEIDIT > T EIEO T - BHEK
B0l 7 AR ERIOMEEED,
EE®RI ORE

2, BREBRBICMARAEN e~ S 2 kD
Tl T st EOBIKEETYH—ERAS v b
R EDOWEOBEHAEDE LW ) [HHEEHR T
STV HEER B L TV 5,
ANBOBIERTEB O —ERUEF

HEEER, BEEd, BB 0T IR ED
7y st ANBOANEEBO—EEREL T
Vo,

A UE T 0T 4 TR T ANERIRB
F—5VT7 N ERZOWE R,
Db, () QOUEEEF-T-T 0 s T A,
HBHICL-TIE, 20 THRH] Lo THEE 2
BW®RH 3 EEEHRM) Thd, Q)DOMELEF-»
asS AT, HEEICEoTIE, ko Tk
B Ex THEEE) 24RHTHEW D THEE) 2
BWYEHD HEFRM Thd, QDOEELF-
TusS AL, BEEIIFOSER TRH) 2%
Lir TRBUEHRE TH D, 33 TR L D, THE
BEJICEKRA H B L OIT, B X 2 8HICE L.
Zikle [RBE CERIHD b0, FEEEICE
DEFNELTCND, 2FN, avba—F - Fn
75 K3, EROEEYOL HiIT, HEEOEMT
MFEEEHR) OB THEEND Ry r—URIEHR

)

3)

)



FERE S —BFHEEY—ER

OIS 2 IHARIC OV TDOELE

M1 2Lk THERERM) ThrlnoThH, #
DERe TRE) L0y EEE KE%BSHEH0
BHDHOTHY, FOREHREXETERT, —
BICEEEIECRET S L, BT AMEDER,
EDFENEBELIETATTIMEES RN E W)
B EMEL B, eV T, —BICEHFE TR
ET oL, BEFOEMNS TN . TR
BT a7 MO BRNTHA I NG, 13
AEDTa 7T AR FEINREE VI ERIZRB,
Tl NIHETLEDLD TR —TEBHD
TR AEDTu S S ADEEIIFETEE LTHRY
STV EWI T E R T LES, [T
TiX, BiFEICL A HRENLRVWBETH-TH, TH
BECLDZa—ROREXITILEAERTERTHY,
REEETLa—ROBEIZTNEERS L L
THEHARNWZ b, a—ARHEIZANCHIEY &
Fih, JUNUERREBIZTHILICE T, B
ELTHDIMAAT=OTHEON, 7u /s LT,
ZDOFEMEZ RO TH D,

ET 51, BEEELHFELEELTW )
7o, WEREBRMT TLEBER) OFE LD TR
W] THHaALEa—F Tl I ARBRELE
TeOIREAMNE L TWEDTH B,

45 HAXNEIBLEETIBOMBEAR

EEEE T, BEEOREIC &, BE, WA,
EEFLORFROLIBDFREE LT AES
KEBEERAL TS, ZEEOEEZATRT S
DORG (EFEEE TS . Tul 7 h0EEY
DAWEEHR BOBE (EEHIEE 76 &0 2) RED
HEHELH DD, ZOBFIIEEEREOEMST
v, EHFREROL L T, #EBEFEOEES
THDHONEBHICFEN T 5 FEN 2, BHFRE
FL, EEHOERNETMICHETHY . BEY
DEE, WEONL— FHPRONTO BRI,
BEEOCEEHETHINTHEBMIRLNTHY, K
EREAE L ST, Bifo#RIC LY,
EEMOBRNRES Y BB OEE, @O
N—= I BEHRILLTL B &, ERBEOEEE LD
NEKS>TREDAEL, i, BEEOHF#HEZET
EEMERRALLS L3586, EZInEKT T
RVWODSNGN, ZHEHEEEND DO
WDONEZGNERNEVS T X)) elIEE AL X
BT3B, LirL, FREBERAT D L. BiEE

176

© FirERE > 52—

—EHROWE L RFFOBEIMT T —

ZORTITE LN, BEOL I REAITIE, 20
FEOMRICKELEREZEL, -, EELEE
FETHDHZEOEEICHERBN0 ., MIBREEY
DEEHT BTN b H D, BEEELADORRIL,
ERELORTVHRELEERDLD Y., AR OETR,
WEANERETHY ., . BEEORARTE (¥
EHEEE 195%) L OBFREOMERS B,

Elo, EBEELE L EZFERETACEROES
bD7-oiz, BAFREFEHEHS JASRAC) DL
REFEOCETVBEEEOER B RBREEIATVLS
[21], EHFAPEMBEIT, EFHEE, FIRFEFICXH L TE
BRSBTS, BEEROSHEELERL T
IR Loy FEEEF ORI L bEBOFIE
EEEL-Y, EYLEAL RMAFELEATT
DNFTEHERBENLRGD, TOLI LI ENENE DI,
MEEHEICBE T 2PN EBICET E#E) T3, £
AL ORI L TR E O A LE L LT-
v (FESE 2 &) . BFEWEREERICULTEE
ORBFELBL LY (FEE 3 %) LTWBER,
R JASRAC DEREN A RviE, Zh D +oiciskE
LTWDEEENENTHA D, JASRAC DL D7
ME TR, BIEELEIE LTS EL v
FOBMEEOLOICEROE P NBEEEN ST S
EWVWI VAT ADENEELNWEE XS, UL,
EEMOERBM 2RBESAFLLTHIRED T T,
—EOHRIEIFTURT AEEXTHZOBREIZILR
Ry3HY ., o, BRBEEDE L OEEE DA
BT 5 LV HRIRO T T, EPNEISEN I < —
TEDIEEMOHEFIZIIBAND B OT, £rhnE
BEOERICLMBARSZ, £bEh, £H0EE
B BRI LTI e b LEWTTH S 9,
REFE T, BEFOMSICH -0 . FEERESR
MEORHFEREZHEZ L TV ENE N2 EENICE
BETHAFEEIHRE L ->TWD, FRMEDESME LW
DEBEMREMHERTUE, B S OBBTEE
EirbRnE | RYIHETFEIH D 00T 0 EH
THDOIWHEP THETHNLRNE VD) REE R
WHE L 72y | IR ERE RS OT, FEEXEL L
BILEDPRELERBOTHD, LIL, BEEXHI
i, BEOBEIZ L 2% 50BN (FHN 2 £
MOBEHE) . FEL AT LAOHEBFOT-DDOK X
oA b (BEFF, FELE. FOEORIE YR
7E) EWOHBERH D, BT, HETESENREL,
BTIZAE— FRERINZ AT 7 EETIT, &



FERE S —BFHEEY—ER

BEOBETEMOZME R D, T CTHBETL,
HEr R L R Z N2 FIR LBl 2 RE 3 5,
HBWE, HBFCEOTI, hEP v —RaE R
BTAZENTEARLOIICRDETOHMEFIAL
TRIBREZDHTFHENI LR EBRTLITVD,

4.6 T—AR—AOEZENRE

F=BR_R=2D ) b FEROEPE LK RRI 2
BRICL > TAEERF T2 b3, HEMELT
REIND (EEEES 12502 . 2t 7—
ER—2EEE L TORETHST, F—F -2
KEENDIEx DFEREEET L LOTIHRY, T
L, F=4R_X—REEN DA X O MO EIEE
EOHMMEREIC L > TREINDHEITIE. T
B 2 RO L IR F O FR M EREIC K
STIR#EESND, LB~ T, MAHEREIZL ST
RESNINEREED LT — IR ZDEE
BRT A LITEEEREL 2D (F—FN—2D
—HOERTH->TH, AEEEFETHHHOER
ITEEERE L 20 5) M, EHRAEE - #REh,
ZOWREEZ GNIZHEIITEFRREL LR
WY,

Bl ER L3 e, T4 _—2 REHDOLD
72 TEEMERHOERBERE., BB, @QFFED
I4E . (b)Z DBIR, WA BB, AiEITHE
HIERTH Y . BEILAB LI OEMOEELES,
------ EHREEH ORERED L TER, B
OFNENETHB LV IChEbLnZ &icR] 5,
FLUZRns, BEMERICBWTHAPKRER
ET20RL LAFEONERRTHS, TIT,
TOWREBBEZTOLORREL LD LOBE VA
FTHZELFAKRRILETHAD, J[22), ZOER
BERHEL LY LT28&H, BRENCELTET
BV, EU T, 7 Directive 96/9 EC of the European
Parliament and of the Council of 11 March 1996 on the
legal protection of databases” M3HIE Xdvtz, T DIE
BT, T2 _X—ADEREIZ, T—FX—AD
DT U OEMEITERAN LIS OME, B
AEZIET5F (158 252 53E% EUM
HEICEE ST,

T N2 L AROBBEIEIREMICI OV T HAE
CBIETRDI, 5L TRERBBEICRL R
7-DTHAHH, T a—F0NEET 5L,
FEMNLERLHHE LT, BERTILVITH

177

© FirERE > 52—

ZERE Y —RHE F 125 (2000

i, ZLOBANLET, HEVEIKES LT
IR oMb TR NWAI D, ALV Ea—FDR
Biok, ERoOME., BRENES IR L
No, ZOMERECEOTHA ), EVHFEIHL,
arEa—ZOFGE, RIR BF) 2EREE
RIEZTESLLED, [EEOINE] IHEY
BHILTE o Totzdiz, Fxtiic TEEDOINE)
DENELEZEL, FHRORIR, ESORAEEEZR
Ll T HEEEIC L AREBICEBERITNTTND
DTHAD,

LinL, BRI ERT L, TIRES
NEEEEET (BHF) RET2ZLIERICE
HEHOMEEZBIBENLH S, iz, BITHIC
FEEDH HERND Z LT, HERFENICATER
DHBHZELEFEZLNRRY, | T, [FHEDIX
#] OENREBICIIBEETHIRETHA ), B
R, OEH IR o LI E X, ISR
BROEETHDOICK LT, [EEDIE] 1IBE
FEROHMORSTH S, FREBOFIFIZH)
KEmzs o Lok, BEFEROM BICHK
EMABZEDHPEEIIREVNDTH D,

5 HMMERICLIRBOMIEORE
5.1 &, BRBMOMD. Fr o ITLEHE
NEOEHRE A, KEOMHEE VX -2
AL, It 2#4ETHLVHFETE, 3
7 oRFERCV D) TINEEROER] (EERNHE
ZDIEE, AEHOBEMN LT OEERRASEML .,
WAL DRSS T D L0 H L o) BEx (X
BB L E->Th, AEEND2RVEITINEERE T
b, ~EOEEREBRD ENHERERIZRD LW
H5Z k) . [ZEHF) IGEVIREBICZR S, UL,
NATIBEHDOL DI, FAROMEOKES B EN
WCBASHABREBIZL - TRES LS T
fr) ik, TMEROBRARENE] 6. HWRNEE
BIZL-oTEBLR2VEHEERLE D, 7547
Voo T—H—KBERT D L O TINEES (&
EEMEZXDITE, AEHOBMYT- Y OEEER
DD U, BALYS 72D OIUEBEMT 5L 09 L 0)
L7e (23], KIFEARENFRERD MEIZRDR
FTUMHEMZ D (7 nRFFICVD TERMSE]) .
HIEMEREN, COMSOFEWTETS, BRMS
TlE, BEEMICHAT, MRiEEL, EERITD
<72 B4] (2720, BUE, e 0P TENM AL



FERE S —BFHEEY—ER

© FirERE > 52—

EHROBMENBAT DEERICOVTOEE  —FHOBE L RFFOBEITHT T —

B EH 579z ﬁﬁ%@%%&%* 217 MEHMOEE] (R - B% - TYA ) L2l
@EMWU%ﬁ%Lt& WEEFTD L0 BEMe TERMOEE] O ZBBICHT bR,
2 bitic iwhﬁw&woﬁhbé ) o ThiE MEMOERE) 1JINHLEY (RRER (£EHZ |

HEFICL TR THD, £7-, MELET,
T LARWTHRIBEDENVIAATLADT, B
DD D EWB I B
bobkb, HEVICEMKIZLEY, HIFEREE
D&, LR, BB E L > THE
WBALLI ETHRENFANDIDOT, ZHIEED
BEICIETERONL, HIFERLERRVE VD
HRHD, LinL, Xy b —20%BR (HABLN
Windows 2> TNB5D T, B4 H Windows %
IR & DERZIICTER, 77V r—a
Y7 FDEL IR Windows B2 DT, Mac OS 1R
Br2lns k572 L) | vy 24 (Windows D
BEZES L TR XD, Mac OS D#{EA fh7% L
IR IUE 2 B 22V OMEHEE 72, Windows A OKESS
V7 FERYEAZIZDOIL, MacOS IZEET 5 L7
NOMER RS2 TLEIENILHIRTE) 8,
BADBEEC 25, /o, MEERIHOMEREIC

LOREEZIT TV BRHERICIE, FOREHEOL
TR REBERROBBOHS EICHET S,

(% r— URIEMAT ) o THUEMERM ) DA
T, AEERAOIZLA P EROEEDT-DOE
ManT ( I8y —URHERM ) OfEEICL - T
H, £5ThvwWbobdbs, flzid, A, BRI
AR, RECZEOEMEZEL TR, E, FE
REDEREEDT-OOBEROEDHEAITHEY
RESR, ) | SO TINH#EE] L5,
Te7Z L, TRBUEHRIM ) Tk, BEEOBLNSE
L. M g™ srh, 20/ ERHEOHTO
MELNELRY, £, HEHEOEFOLEH N
Lz, MEERE L2y, MAERKE22RHE
225Dk, HEEOBENEILIND THEE
W) THD, 2EV, KD Ry r—URIER
)%, TREFHYM) ThH-o-0T, MmED/RR
WKOWTEERLEFEECREL TLRBEIREL
minolod, THEER®RM) Thiarva—# .
TRITh (F—hY T MNERBRL) BEEEET
RiETHE MEDBRIEEINDEDTH D, 727
L. TATT7 & RETHRIFEICH~ANE, 714 F
T a2RE LRWEEEO SN, (RERMICLS 7o
TTADBBERBIZTIHENIELRH B,

Rzl _Fez b2 WL D & FEHOEEIT

RHEVNHIZELH B,

178

BALBMAICERET 272008 M) R0 Thae s
STZENRERENS LRV, ) . TR AERE)
FINEEERL D TH D, BRERBIHICIZ. TEHR
DEFE] ODEDDEIEWN NS hol-t=diz, [k
MOERE] $iabb IMEOAFE] OFIZEERR
&, MEOEE) ORFENEMATIL DL L
T, 37 oRFFZOEROERIFMESNIZOTIE
BNEAS I (EROAFE| OFEL < EHELT
WD EW) DT T AW, e HICEER
FAOEROBEE LTIRATWE, ) . [InIii)
DAEETIX., TEROLEE] OLHDBEAEBEAL
TETWD, THFEHRE <X % THERO
AR 2T ERITV. TEEHOLRE) 1ZHEENT
D M F—Fy b EBLTH Y m— L7 —
FoEN—RFLRPIREFETELREY) Z ik
Do ZOXIRRMOFTCix, MEMOERE] &
BOEE] PEAMICITPRD L) = & 2RiRIc
LT, 27 0RFFOHRBEERINTILENS S
DTIIZRNTED D Dy,

Fho, ATEZRIX, FUXNVEETRBETREY
LORETRERME Li- LT, BREOEEICBY
TIBAERZ 0 0T, TR MELLBN, £
T, WEoNHEEENTARTEEV Y,
GRRETHHER A MR THEME 20 BREM 0
ThHhE, REBIZEETIHFP =R MYICHERIC
D 1HZTEHEFICTHEENNET, #Hkoft%
EHFICTOHMAMECEICaR FNETHLTER
72B) . ¥ WEMNEIT AL ML, EBEE
BETESAEMAEDETHES L 212D (BT,
P, tham, BEm. BUAE. %vem&a@
iz anin, HEENE D OFRIC bk &
ﬁALT\ﬁﬁﬁbﬁfﬁﬁo)\%@ﬁ%\ﬁﬁ
HEREDIHE/ N, BEAEL TV EFBRL TV B[25], Z o
M OEmIL, [HFHOLEE] BV TiZ, 2T
ABEAEEEICRY, TREFAMER TH—DF
MEAEETDIELENVILRTHAD (ZHITME &2
NR2VOMb LR, ), TOXIREITRBIC
3, B Ay Meah B OB EERE ifE
¥) "UETHDH, FTFRZKIT, FHfEEORE
WOWTIIRENTH B0, HTEEN N ERE
TFLNDE, aT s BRa iy Lz tgns,



FERE S —BFHEEY—ER

HEEEESRIA LT, BET 2EHORLZMS
MiciaT 2L RB3THAD (A7 YT |
ZkB 0S8 oMmbEERBLET Y r—var )7
ORI, 20Xk REMRH D, ) .
oz, BECEBKIE, YT Ry TEEEN
Thed | MMEER LICBV T, JARPELOM
%, T a AOFIZBIT S Y 7 MYRERNSE
EoTL AT, AR A FBREVENCHRFAR
SOBIMEEDOEBHEMENO T, KERFEREOY
U AETFN (BHEBED SO BHEERICE Y
T, MBICRET A HHEKL—F T, BEA= 3
v FTABBICOWTIRE Y ELL O THE WV Y =
TERAD ETHRESFR) WERLTIHELT,
PBTRZEEFAEOZ LAEMLTWD, L,
BIfE _EREIE, KEERBEOE VR AET T,

BEDOEY 2 — ML AHETHD I ENFIRTH Y,

BEOFEY 2 — M EIZIE, &FOR#EEBEEL,
HABEOEBRLYFATIIENDLETHY, 1=
FaTHA ADFEMRL 2 EOKAEEOENHED
BAICIIRENH S L1 L TV 5[26]
ETAIZ, MELE-TH, MEOEE] Of
DHEBDOREVELZIIRITAMEL, EROL
PE] OEDDIEEOREVEZIBITAME L TR
ZHRASVNES LWVWH I ETHD, RIEDOMEIL,
EBR, A, KECRLND LY, KBEERERE
BENLBERILICEBAMETHY (Ry FU—7
HROEBELHD, ) . BEOET AL MEDFET
Tt (REELEERFEEE Y 2—EL T, Bilx
DEENFET DL, TV 2a—LOEEDT-D DR
HRLELRY, -, CERORSIEM (@0
B A USSR B 21T o D &8k, ),
RESHRE) PRELRD, EVa—/UEIZHRA
N5, ) B, BREOKBELEROI LT,
®EOMEZ, BRERAN 0 THELWVD FRD
APE] DEEHMEIZESSLOTHY, FEOET A
v MBI XA EAHBODEN, BEOET 2—b
fLic X A RELDOHKEL CEMOBEIBERADREEIS
L AFRFRE LEY . BEO/NEBILERIOTH
B, -, fiEOMEICBIT 5B AMEEE (BENT
BIZBATBOMIET S ER) I2ICEAERSE2X
HEZBEERBILETHDLZLTHY, BEOM
HlzB T 55 AT MM EREIC LA RER S
L% MEROAE] ICETHEROAFORELET
BB, Lieho T, FHEREIC XD RE (FRiofk

179

© FirERE > 52—

2iifERtE L ¥ —RE H125  (2000)

#EHE) 2HONE. HE~OFRBABES L
D, MG L AEEIEMEND ZLICRD,
hEOfERE EROMBERE BT &,
TIAT v T —RBERTHX v TR
BHEAZANNEEND, MBHBREFENDE
WTHINILEH LS HREFRM LY bRERE
WP OF VLB L) | BREICIEET D Z LT
HEEChH D, mEEHBEEOGREDDATZED,
Fy hNT—I R, vy A vERIRLTEKRSE
BEB/BAHODTHD, LML, Thid, —HHRbLO
IEET, MBEBEOGAODEIE T, 2TkE
STLEIZELH D,

TDEH7% TEROEE] 2HLETHF YT
JREOTTIL, FE0H Y FHLENRT D, 41 TR
REAMOERE A, REOWE LT RXVX—%
BALT IR 25ETHZE0RHPLTH-
ERICIE, THEOME—RE] 2, HEEO
FHRIIEBHEZELTRY, Bh+hud#bi sttt
Ehotl-, £1-. MEOERE] $E NEBF—1E
¥rRETH GEETIE. REFEEZ, ofy M
InfFrha ko TETHAR) EWVH @M
BMODOT, HEIL. BRI, ZFORFRIZL - T,
BEIN, FEishi, BT HICHTORMNEE
ENAHEThot-, L)L, FY T LREOT
T, 20X ) REFOHBHIBRER-2V, 5
HLTHLEbRARNI EDERLEOTHS, [
WOAEE] BIEEATRETNAY VT NVRIEET,
REELROOT (KEEEIZ, arda—Fick
STHRBREND L HCRoTER) | HEBEMIZIE
LAPERIT, BRIETPEETHS (TR
R, ERIEEOMK L LT, IZERZROZ &%
L, FEBOTEEESREL, CERBER
VTR TV ARHERGO—DOMBRAET S L LT
327, ) » RELENDZDE, FLVLLDEZERH
FAEN LHBEORAREODTIRESN, —/\in
IR AEME L TREBITETH D, BT DIC, 7
vhLTF Lt — (¥R OFETHD, 2L X,
DL RTFEREoTVWThL, KRTAZLEDS
NE, ZOXHRFERFHZ2VLOI, BRER
FEE OB LV IRINE & 22 oo IBREI ORISR
(M—EZL0@VELICEY, WEE-IERE4
FETHPEE) MHUSEEEROY—CRETH L1
2 (R TIRELOTERVBAOEEZFF> TV
HEIIRTHD, ), THHOEEIT, vy b



FERE S —BFHEEY—ER

EROBBUBT BEFRICOVTOEER

AU —FDREBILLIYAFEE LR Yoo
b5,

R, MEE Xy T VRFLORBRIT, B8O
EOWR, WAOTREN, BEOBSIZLDLE
DEEETH D, MEOEE) BT RBERKE
PO IR UIZ L BERE LA I I ER N E
W BELVLDOTH D, FRICHST, [ERD
EPEI L DF ¥ v TR BRI IR B Y |
BLWEWIERS»D, LrL, 2O I43ES
TEL2DIEF—HOARIZF 2O TH B,

5.2 IBOMEHE

ZHTH, FRICHTEELZRBODIVLERHHDT
HAH I, TeB, T TV AL, RIEE 206
ZOFHEL VIZIKVER T, RO L HEhA
ICXELT DML VI B TE->TW 3,

o, AN, FTEERRD A 0E
F2RNENWS ZERH B, ELERFET T, B
RIRHEE (MR Ry T 2ADY Ty A4 TH U #A
RIREE) TlE, AP RLODOHEEE K-> TA X DO
WHFONEE, LIRS REREES - L
W20 HESROEEODFMEMETLTLE S,
DS, FIEHLEVOIEHEEREY . A2 ORI
FHEORS| 2{ThE L& LB TVS, &
To. PTEHERIE L, A0 RERAEDRMICHERL &
DEVIA BT 4T RELIELTHDOTHD LG
BRI TVWD[28], ZDEZFTIE. WEIZHONWT
X, TWEOFHDM] ho, FTEHELRD HLERN
HHOIZHH LT, FRICHOWTIE, [BEEERORE
RUE] DD/mPERRODOT, FTEELRDILE
RN eWnWs 2Ll s, B MAOMEEICHEYT
LDMRTRSEDLND (ST 478 Thb
b, HEE/RI-OOFEEEZ T, AIECHRE~
DEREHE ST DL - DICHMEERH D LD
MBI, THTHEROFS M) o, BHRICHTEE
ERDDULERDHDE NI Z L THDHD, Bk~
HEOIC, HHBERICTAELE X R TH, Ak
Bl LhDOAL T o TREZ AN, Fi
FROEEIIRESNZOTHY ., THEFROHF
D] . T2 CTORBE TR,

BN, FESICAT A TR A RTIRIC L e e
Fifigit, MO ENE (TEESNEZ LTS
TR FETEY NCHBE SRR TIER 67
W) L EEOENE (ThOMOEEE VRS

180

© FirERE > 52—

—EHOE L REFOMEMT T —

HILERLIC, HEIMELIVELLAETSZLRAR
FRETRTNE R B Aen] ) | EEDER O RN

(TREBZL>THEESN TV DM OERNR, Ax
DRGERMLTNBZ L] ) BB/ — L3
KL ERT D[]0 T RIS T A E Y B E
THE, ZONL— MARERER ShARVO T
BONINEWORIERSHD (B bEL, ERICHTERE
ZRODHE 51 THAE LS5 MEDHEBREH Y .
MBI LN — FHRHILERTERVOTH
HH) . ERICHT 2 EEEZEET D L, 0l
WEAKTALOIIABICA L —TEXA32 LR 5D
T, ZBROMBEEL BT ALEIT R, EFED
ML T, BEEEROAE (BR) 112h
ERTDENTO OTHBETIIRWD, FRERD
EREIL, BT T 4 7NN ITY Ly,
ZOEEFTEPHENIE LV O RIEILRS, £
EVER OB L Tk, BEFEEROEE (8
B 13ENERTDEDTO O CRIBETIE ARV,
FHBEROEEIL, BT 0T 4 TN NERE
ZELLIBBTEZ LWV ) RBIBEIZRS, 2B, 1§
BENGER (EE) 750 b, PInTEEDT
EH (EE) LT, BN EAR D TELE
& (TMIHH) SAREDOES) 1T, Hamsr
BELT, T0BEMUMERLICENEEN, 204
EOBRFOR-E, HUMICE LT, v — FhEHE
WERK SN 5,

BEZ, Yarv-nyso TACEHERE 0BE
WL, AOFBIZZOADEDENS, ADOD
FERORRICHTEEEETHZ LIINATHS, B
KHETHD, LEBN-T, BHOOEY HLERIC
FTEHEEZROZ LTS THD LV X ) REER
HD UNRTTA) DEEERE] 0k >RE
ROBABHB[30) o LL, 24 & [EROMEE
] OBBATRARE L 51T, HROAERE LT,
FATEOEE L ERICH - 2R eI+ 2 2 &
THHDOT, ZOFRIZLENZIE, TEELET
DOIXBDZOMMULRAIEFTTHY ., RITEDA
ELEHDICIIFEEEZAE LW TthH S, L
BT, BAOEVHLEBEREEEMICERTE
LIFEERAETDHZ LI TE P, HRO— % K
TEDEMEFTHICBE RV EVS Z LTk B,
ZbTh, BEERMKAERT L. Thivb
NOMBERLHEBRURRAN L 264U CFAeon
BONRLR2NEWVWS Z BB ET, e 2T, &



FERE S —BFHEEY—ER

WTT R A HDWTEST-Y , DERFRIZ OV TEE
SN THEE, HIIFOEROL I LERBY
DEZHIZLTNEDN, FoE) SEHIENT
EFHA, BERDL, BOES TVHFERLED,
75 R URMENROZELEOERL, TNLHI
SNTOENEDPLYL, K¥EN [EZNENP-T
ETWH L0 TEMPABLE ELIZLDL T
HAENSLTT, J LS enbs31), £ T8
CATEE) ORBIX, WEOFAEIC VT, A
BOBAKRLREIFIZFRADLORH AN (BMITITE
BOBoTELIANDOLOE VWS BIELH Y,
FNEABPWEORTEEL VIR Lo L
Ny L IEROFTEHIZ OV TIEEZ 9 THZRW (2
NWEHESEOMETH Y, £ TRV EWVI AL
WAL L) , —BE. SERICRE LER
FEHECHLEZ B LW DN, MFTE HERIE DRI
RiOEANRETHY . AFOBKRREFICAERL
b OTIRRWES I b, HRFERPERHTLLD
1o, FPEASERIIO L ZOTOREENHENIC
AFETIEIAEDLDIIRBRETHD, EOREM
HENZTDSEDLVARIIBEFEHEOHEY Lt
ENS OB TH - T, NLAZ2 PR A IECHE TIX
2, bivbhIBE S OMMMEL, BHO, 20
TVWHEELTERVEIRAXZILA>TND, L)
L. 185 OKRESIIHE S B ALE U7 BAARLE RIS
THEEELTELEVIEILE 2T ]DTHD(32],

WIS, MHEEICETAHRETEDL TS Z L
TH DN, YA KE ST b O TRITHEFA
HIIED LN, THE L, FIEEL M2t
BB T AHERTHEND, ¥YROZLTHD,
23 TR~ E O, WE, av—TaF s b lo
B, EEEER COEREIC LY FRICHHhE
HEAREME R 52 B ENTE D, L, BEL
LIV Yyr—2R s 2P =T Y U TRRERER
LOLAMIFEICBL ZENTEY, ar—7nT
7 N POEITHEBEEICREELRO, Eio, B
BOICRED Z EMWATRETH Y . THARREREILER
TAOEITEREL<,

WHIZ, BBl0RLE, BRFEOHFROLOIZ, A
P HETAZERBHSICEATEAFENLETH
BENHZENnHD, MEAOHBKMKE HoH. BE
PEEFIRLTOARETROLHARFIL. BICAH
2BWTHD, £/, HMEHOBERRAME] b,
FUHEELRFCHRETLZ EEARTMRTH D, &

181

© FirERE > 52—

2IERE Y —HE F125 (2000

O ENG, RETIER, WEOFRFIC THHE) &
WORERIR 52 (RIEE 180 §2) . o [5AHE)
WHEx OB EFTED (BRIES 188 £~8203 &)
Ltk BBloRe, BRFOHEEZR->TVD

(=L, REEIZHOWTIE, [BFE) &V FEH
FERLABELTVWS) , TOYATAR, 2R |
TEATESLOTHSD, TR LT, HHIT,
MEWMRFEOMERTEE 2RAL T HFRERF
LTWAWHEOFENEROFFTHDLETHI L
PTEx LN, THEROBRTESE) »H. FUHER
FRELTOAIME R FRICERADFRT DI &
NARETH D, 2 E—MFNRBEET, FRIWE
T O TWEERIT E <, BIEETIL,
B RE LTV AWE O 2 T A RO F &
LA LEARTEETH D, BR. HROFTAED
EERRICIE, BEEIEL Y. FOBRICKE LA
PDUBERVATANVLETH D, BIFEEDOESK
EH. HTEOEEIE)NLRKERBERELTY
HZ L, 4S5 THRAREEBYTHD,

Ptz &b, HFRFBOEEDA BT 4
7. BHEEROEEFEODRE, FRBROBE
DIEBOMBE S Mk cEhiE, BRICHTAELE
ZAWBRMII RN L WH Z LB, Ein, FRIC
AR5 2 LIRTFHRERE DY, FhiTid, BHEIC
iS5 2 A8 T, KLY AT, &Y
KREBEBEBABPDDVAT ABMKETHD EVI Z
ki s,

5.3 MBEEOI VT4 T

AENL, BFHARREY 27 Th, FREEE
FTARZERBBENHIZ L, 7V =T (fEH
WZEDERTHREBEENSY 7 by T) PEAAD
Web ¥4 MZLBEROBUHMBEZOFHZTRLTVD,
I, BEBEHoTET, #HRXERRLLD
LB, FRUICEWEITH S, FIEDBEI.
RS UT 4 TITAEHDIDITEBENRITATHY,
OB, MEVEFOESTLLDEE>TND,
RTWAEWVWIMER, ZTomEFLDaIa=y—
vay, MENSOEE, Web 1 MEORERE
BERBELWEWST2HLDOTHAD, Mtk >THE
BRI, BYOESER»OFIEER/D I L
TIE2%R<, BSOS ERE L TENEEL T
ANBZEeHBEVIREROEEREAARELNE
L ThB, BEOBEIL, FREBHICLY ., KF,



FERE S —BFHEEY—ER

EWROEG BT BIEERICOVTOEER

MRBBENOREIZ L D> TWE NS, BRI LT 4
T TR XD ERIMICORBE LV DB
TiE, BIFEVRRIED BN RVEHE L2,
ZOWMINDLFEBEI G L S L1IZL TR, HIiC
EOoTHERZI LI, MEBABDOEN-HTLH
ATNDEVIRIE, ToMELDaIa=lr—
Var, tENCOEE, WERBREENE LV
ETHD LV BEHRTIE, BT 0T 4 7 0@%H 72
THRLBEBTHD, 2E0, HRICHEEL LS 22
KTH, BOOESF#E LThERHEL TL
L5 HBVE, BROAEBBEGEIELNY
DTHIE, FREEICSRA BT 4 TRE
AONBHFENHDLDTH S,

T, ZOLIRA T4 7ICE0, 5%
BLEOBERVHSICRIESNZDOTHA 5 H, #
BRRT T 4 T OBA, B, it EEHbAE
EOBEBRTNER LRV OT, EROEFEITH
FHMLesd, FFEAOHER, YootEE0OH
THILTEDTHA I 0, 7V —U=7I20%. HiR
DYT7 P77 EVERZLONSH B LITEER
DA, FRILEERH, AFEHE HR bW e r5 A
Thd, KEETEME 2T 075 ATh, Linux DL
WA E—Fy bEMSLELEEZICLYERS
EWSZEEHD, LhrL, ZDXD RERELED
BE, EOITN—TIBTBEAD LN E b
LOBELR, RAREFIFERTEE LS 2 L
NRBEINBZ LN, Badbsd, [MHEsRnEA
talazmb—varEdloTHLEERNRVDT,
EIH95LThH, HIEEOHBELATIEOM T3
a=f—=alyERY), TORTOEETHELYE
DD0THD, £, BEZMENERTS LI,
HEN, ZLOABBHAFRICTER L ICEY 2
I RAEETH B Z ENUETHY, VWO TY
SIBRWTRE &\ D i TR WV[33],

BREECESTIRBEOMELH D, EARKRE
TETOERRE. HHERNRS VT 4 7 TCE
HTHAIN, BERT VT 4 7 BNRBREICD )
bliaw, BHE - Ex K [v=27v=27] TR
BNTWD LI, [ZLELRT T 4 7 ONER
ThHBRELHENRDIZDES S, EARIEHTY,
FRYTRDIDIZIIBRAND D DITYRYE, 2O
REEBETHZBZLIZL > THERMARIESNEET S
NL5OTHNE, HBEMITER Ny =T Dh
Db Ly, REMRZ Lt EBEEHENE

182

© FirERE > 52—

—EROE L RFFOMEICAIT T~

WO ZETIRRL, ZOBEBEHNERBHNE D TR
meEnS e, I [—eRA&FWiEET 57~
DT, Z0ax bRV R7 22T (ETAR)

LES LW RIEBRDENS, 22 TOBEOME
SR, P—ER2~D TxHli] LW H LV, Tl
HEBRIEA~D X 2] TR, o HERT T
A7 Th, BEEXHLI> L TELOYERL S &
WH, INETH—FMIC TLTHLH 5 -
TRIREDR, B3&E2FHH Z L TH—v RBHEF L
DHWTEIKERERBEEN, THETUEICE
EREREVZD LIRS T ) E V233400
Ly, UL, BHEHTKEEL KB —KNA v
FEa— L7270 TEERBELBE A ThH
N, ZORR, v xT7 =7 (—EHEESTRA
TEDD, HBR%IZ, RICA-=bBEEH-TL
EEWENWIBROERRMBH BN, BE8EI- T/
AV—REELLDRVWEELZ RS RB Y 7 by =
7) ZEBLLBETCWEOTIIRWMEBbh s,
VT T 2 BRDSFEITOFEIILTVEAL
W5, EREBINTI2HERT T 4 TOLHE TS
IEZLTWEAb NS, BE -2k =T
=7] ORTHEINTVB L HIC, HERT LT
A TREDHRET B2, — DI Ia=F
AP EN., ZDA I 2=F 4 O TEBEEN
WRET D Z LORIHRICR B, XS hala=T
ABRTOBFEI I ELHREND LS REEIL 77
WDThD, Ele, MENONMITELITI 2L
EZONBN, ERICAMEERIT O o BRI
ODTRETH D, HEWHICKT 500 FIE RIS
BELTWAS EYIC, Btz & TOFERIZT B A
MbWo, REEILKPRETS [Ty, B
HeREMIC, 22 To T, A*OBATT X2
R TE B ITNEFRATIOEE LB EIT B(35],
BRORMITE b0, FREE LB E K2
T, BETHAIEAZ LIIBRICET 20Tk
WEA 9,

R¥E, MEBBEOL IRV ATMIEI THAD
o BREOEREEET ZHEMF 2 AMBBIE N,
ETHLHBEICHEADHREEESREOTH S, =
DEIRVATLOFE, FUEMBEEOMES %
HEL L TRXEEE, TOEMFMRBIOFTAMD 2
ZRREICT D LV O IFREFEMAOITERN (Z i,
BROMbESARVWEANLEaIIacr—a vkl
STHERBRVDOT, HbOBEOMMEET HH



FERE S —BFHEEY—ER

DETaIa=r—ary2By, FOFTOER
THEEED L VHTTEEREFE L O TH DY)
A BFNNH D, ZOL ) RITERAICH -7
BE. BZAIEM BV, FSVEREED LW
HrLIERIN, £, HEEFOFTEXERALL
WROEEMTONTVTHTHA I, Thit, &
MFIHT HEOBEE2EXD I LICEY, 5D
BEURETEXDITHAIN, RENHL, HEHOD
EELELIETLHIILIFEDODTEHETHY
K&a 2 FBRLETHD, Fio. AWEENHE
RIEMOAEEICHKNERTBEINLHDHDOT, &k
23 & CREES N (FMOAR] BT TE#R
HEOBH] PULETHS I,

a3 27 4 NOHEMRERZH]RE VD kb
BB, LS ThH, ARREICRT 2 FlizzHk
TV, XEAESE, BENEFICBT BN
AL Liznbw s REES) ICBT 285K
BOLEH> LD THD, REEHFOFEITRET LA
WCHEET S, BET BT ENEETHD, LL,
FRTEHIEVRERHEE L O I o iFICIRLL
R ER bR, RiLE LR E, ZEEIIES
oK L THMONIPIZI-oTLE DY, B &R
. BREICEMTRLLTH, 2 32T 4 N0E
B Lo TEMTHIUT LV, 5 LRILOFH
FTRTHEW, 20X H ka3 a=T 11 BT
M, HIC L VRSN TOWEER, RiBFE, 1F
WEEFBORBEICLY, & HEOREZEL,
kg4 fHES R FodEIc Lo THFR S
BEAlciroaTE R, o, Mk, HFZICED a2
2=F 41k, WAV BRETHY . MBS EE
23 a=TF A RBLTWEOIR LT, BkrE
. MEER CoHEEcL s aIa=T 40X M
ADBEZIIRY, aIa=T 4 ~ORBHERSE
b DI o T, FAENFIR~ORKETIOA 5 —
vy hOBIIZOEIRAI 2 =T 4ITENHEDT
Hot, BHE XK [y=T70v=7]) THINLT
WAERARA e = 7 = T DR, & RN KEREK
W& A F MR 7 5 THIRBEB L. Zh
IEWLDTH D, HEMRERIHRIE FHRO
HEAIE] (2L BH -2 EROAIE, FRO®ES
W EAMEOEASRESNDLENI AT v D
%, L, 203 Ia=F4IZABIHE, WL
Tx BN, B LW, £ L TERKELF, fHEBO
EENLETHD, BH, HhoRWERL, En=

183

© FirERE > 52—

R Y —RE F 125 (2000)

Ia=TFANbbLERER, FRBELR-TLE
5, EEERHENERTS [ —Fy bDal
2 =T AN HFROREREROMIBICL- T
W3, —FEOERMEEERLTHLVEI N, TbHT
LA bhNGRTRITERIZSML L 520,
FTRTCOBMEOHEN R A VAERKRDOND
Db, RO S BIZ TEHTHERBICEE T,
A Ea—AR0FRy NT—Z 2oV THIREDH
HMNFIZINOL ] LEZTWAENLIETHD, D
BWsld LB a v Pa—FR0Ry U —7 OH
HELORXTHD) LWIHIHEBR HD L. BR
EHEOONE LT, [Z0EOM#EEL->TVDA
B o TRV ABEY b2 HV] 20V I ERE
LN NTWAESS, J37180wH 2
WHEBTRETHD, A F—Fvy MIRKREID
Xy hT—2id, —REKICRZ D0, EIXMHAH
HREbLHHOTHY, BREOENaII2=T 4
CBEERVDOTHD, FHREL VD VAT LN,
IoEY I a=T A ORBEERITHLT, 23
AT 4 OH~ERERETRIE LD T L
EFENBREXTIRARN, FEiheaIa=T 4 LER
RFy MU= L ERmIT, BRI EHEY TH D,
Al a=F 4Ry U= OFERE, BILERD
Bl Aa3a=T4RFy NU—7 DA
BMTrZEMRETHD, ABTHIE, 23a=7
A4RFy P =2 OHOBEREDOFESIZEY, a3
2T 4Ry T — 7 OFROMEIETZ L
HBHOTH B,
MBI LB T 4 7, 5.1 TR
o MEOEBREX v T ARKILEVW S RER S
3 (=77l TRBEFEHRM) o0 T, ZOMfKR
WNEW, 7, BEORBOEDIZE, ¥y 7
WRBEIITGE LV I EELEVWIBER VDA D, ),
Fim, &F B TR [RZ 2 U —RFFOHE
A NB81MERT B L D ICTREFE L AT LD T,
DIV T T NIRERSE TN TOIERRRE S 2,
RIEZ L > THAEDOWERZ T Lo e ME
fE b, MEOOWERNHIZ, WNTAT 4T
DA ) R—F 4 TRERITRNEPHTI 2N, TH
o) TREEN, TERWV) LWVoUIERER
DRMCZE, FTHOBBSENRD] LS5 L
bbb, RSUF 4 TICEABEROBIGOFH, H
BRFICEIDHEROMAA L LIHBEEOTEITAME
WG TE2EbHHDTH D,



FERE S —BFHEEY—ER

EROBMENICET DIERRICOVTOELR

R, EOFECLREERDH D, BHROLEED-
DIEBERA 2T 4 T HEOHEIRRNENS
LD, BHROBEIIIS T, FREhOFE
DEERSZTH LR THS T,

6 WROMSIICET 2 ERRNBRTREFRHIC

D2LWTH—iRE

4.1 TRV X S iz, BATIEE, 4EE - HBEEH
TOHBEROWMBIZ T LA LEHL TS, HEEIL
BALTBEHRICILAOENLE LT LT, fFHs
BEHERATERL )R- WO HEE FOFIK
ERFOICBE RV OTH B, ZNTIE, 43 Tk~
Lo, HEZEORBRIIRHEINETHA S, EH
(X DIHEE OREMZIIRL L T, HEREOHER
NEEIND LI TRETH DB, WORB| %R
ELERIEDOERELRD, T2, RNMEEL S
D, MELIEROBSNIET 2 —MRERR L H
I RETHD,

ZOEFRRTIR, BROBHLREIC L 5HE2D
ERIZRROME A X, MAOMEEL S 2 51E®R
BRAROLOE L, SNMEEONES, ER4E
DA 2T 4 TRBEENERNBEDOLDET
Do EOBREDHMMEENHIIZA VLT 47
LLTHRTHINIHLWETSH S, RIFFET
FE A PEME O f i 70 (RGO IRE IC DV THEERAN B
RDe STV B[39108, BARR 2 MIZREER X 5
ThHD, FEWMEEICE L ZREOEIN & MO
HEEBRICANEFMERLETH A5, BEROME
BICL T, RERMOMEEOEREIIR2STH
59, UL, BHROBEIZL > TN 8T
L, BFETROWESNG ARV D e TR B
2720, BBIVREEC/->TLEY, HEOERIC
(LETHEMEK> THENERT S, £/, <L
TAAT AT Y7 bOXICEEOBEOERNE
EFoTVLHE. FROBEIZL > TREOBREN
Eo TIHRELA L, TRBUGHRM) L THeEHR
) ACKRBIL T, TRBE®RM) ORBIIES, T
RETEHMAT) OfREIXELS LT, UnTwmit) | 18
v = URIER) | TR ORBHC L,
REDFEERD D RETIHRNWES S, Eek
D50 F (AELEBOEEHOBE) GEIEHERE 53
&) . BEIFED 20 (FRFEF 670 L\ )R
HEIE, ETICAY = FRERINDBEEORE )
LRTHEVIZRBIADOT, HRV/LETHAS,

184

© FirERE > 52—

—TEROE L REFFOMEICAIT T —

MM EREL 5 2 2EHRIC OV T, MBEERE
EMELERCOMMEELS 5 X 2V ERE DK
AMEHL, BROBELFAZGTRVE 52
T DD, HIFRICATEETRVWIRY . MEED
HOBERTHDZ L &, FADHHEDT-DDOER
DORFLERET D, BIEEEICRIT 5 KA RTHE
(BEHEEE 19F) LOEREOLELHS 5N, &
EE L U R BRI TRIERY, 2 OFRBEIN
BNZAFTRETH B b DITIT B A BET 5,
FRETHEIC T A BE TSR L, iFTnE (=
MFRIES 12 5) LARERHED LI TORIEICHE
LRNETHD, MEETRT, HFEOEHEEYE
T&EE, BEIOREE2ETAIN, ETUIKAE— R
BERINIBEORKZTIL, BEDBILEDOFNK X
HEETH S,
MECLDHELRBT 572010, BIEARMEE
FfF& LT, MMMEREE I CHEROFROHFLEL E
Bt 5~&Ths, FEROMEIZL-T, #HE0
BEZHTCORULE, ZOBREORHRTHSS
NETHD, o, WAMOMAERERMEZRIEL T,
ME 2R <ToDic, HIFEEICBEb S BAIC >N T
i, HHPEELE TET 50, FIAOFFHE % BEA
5 ETHD BELEEICE, 20k 2Fé
ELoTWBEZBNREN, ),

MM PEME L 5 2 e W EBIC 20T h . BiEHEE
BRI DEEE NEHE CEIFHEIES 18 4. B 19 &,
F205R) O LI, EROEES O NEIIFIRE 215
EIRETHD, BROEEELEEEL L (HE
LpihiE, A5 07 4 TIZ X 5 ERO®EITTH
N2 D, 72120, BEE ABHED 5 HOR—4
RFHE CGEMEREEE 20 %) IRIETH B, oA
HRWEEFIRT S 2 Lk, [EROMEENM)
WWEDHEDORBEYT S, [SUENROERHE
VEI DR CET 5V E6FD 20>
W EROEEED [£EXIFLEETIBEN
DHo] WERTEZEIETHER, HBHER1E
WToLol, HHRMAAEIEROAZIZLLEE
(ReFsxEt, ) BEULTHLERLTETWS
EWVSELHD[40], o, FRIUE SN, Fhic
BOERAMD D EVHET, FRBKLICELL
TWLEEBNST T, RARTEOERIL, 1HH
DFAICE LR ELED, HEORBERETS
el D, R, BROAEE O AEHIFRIZE O
Hix, PRSI > THKT_RE b0 TR, BE



FERE S —BFHEEY—ER

B BHBBE LV BEOLOITRETH D,

SRR TENED B DIE RO AE ORI Z | F8IC
x4 BT EHEELLOMER TH B LR LT, FRO
B ER A B KRICRD 5 THIELL, ZOE
FIARETD L) R8N, B FRIIEET &
ThD, HHROBEREHEZHT DR, BIFNTF
Br. MEHofMnt] K280 RREHITD
HERLOTHD, HNFEOEIEICLY ., &k
S —NEEL, EROEEEORFNRELEL
3 THAHIN, Fhit, HEORELWIFIFENDL
FHENENEDTH D, Eika—0EikiE,
HE L BRERERTICEENERY, Bl
XA HEEIT., FROMEICEETE 5,

BRICHHT AFTEHERLOER ZERIT S LE-
TH, 4.1 THRAEXHIC, MEROBRATRESE)
5., FRORBLEEIERMIRLLOTH LM
5, Ry r—URIERRM) & HWRERM OF
BT, MBMEREOH DEROBAENTOER
PELUMTICE, SOMEREEOFENLETHD
LT RETHDH, OFEV, BIEEEH 26503 0K
EERMEREOH HERICEZDZ LIRS, £
Lgne, MMEESICELVRELXEAD Z L
1272 %, NEOMBOR EICES L TERIEHD
BEZERTHONPENHIPARSSH I, £HE
b, MM EED S HIERICHEE S o7 E &
Tt K> TORVEDR, RU LI ICEROEMN
TERLVHIZEDERBNLVOTHD, MR
EHEOHHIERLER L THIEELBLL L, iz
IO REThD, RN, HRIZOWTIE, BEO
FEHOBBIC L > THLTE B,

MBI EEDO S BEROPHOREIZ >V TL,
(% r — URIEHEL ] OBPEIT, MAMEESEIC
B2 ZBENBINS OO T, FFRL TRV,
TR RET ) OBAICIE, BRICLVBARAE
ACENRTEZZ LRV RYTHDLDOT, HikT
NETHD,

7. BiEEL, ERAILENS TEROXHE#
ke LIRAELT, BFFEICLY ., EEHO
FEHOEBIIHERBINT DLV IKRA RV AT A
BEBINTVA[4], Zhid, BHREEETHLIY
BIZBALAD, diEEELOBRTHEL LTERD
N HEDNERICHRE L TWAZ LA ELSRMEL
TVWALDEEZHN, ZORFNFEICEY ., &
HMOEROEEICEBN MDY, £, BHROEM

185

© FirERE > 52—

2HE#RE 7 —HKE F12%5 (2000)

FRMEEZZIEBENTLEY WO HERD
5, BHOBRBRENE RN, TNBERHS
niiE, 2oANOERE, BB/ REBESNTLE
A ThAHH, ERICHT TR OHER & #H
LT, EHOFEROEBRICTERMYBIMERER
WM, HEFROBEANE) ICKD2HEOREIC
HEE LU,

Pl bk AR, H ETHBRTH D, F
HOEBMTENMERL L, FE L LM EREIC
I AREOBIICE> TWARRDOT T, BARET
WEOFECHS S LD 2 Eik, BAORELRK
BICELS LD THD, L, EEMZ MBI PERE
Wk AREOMRLO S, BRI, SR
REEEEE OB TOERKEEDILR L ZDORER L
LTOABEOEDTKZHE, BRMITIE, MbE
Fy VT URFILIC L BBEDOEDILK, BE DR
HIC L ALEORE, SEICIAFROEVIALD
HHEL L TOALX OB TOBRBEOILKRZ Ex
X ThHAHH,

7 Zo0m@s

MR RO THHREER) 2] F 2 FRER
3. Wik, EEWEERIT. —HICRRNRD
OWRHHHOD, FEARMICITEENH D VERA
A—VHEERLCE T, £, TAHEY - T T—
EOTE=0lI43)IIcRohs Lo, 20% <,
PEEHS, TEHAMKDY, Bt LV H
LWERAESOH B L ERTDIHDOTH -7 (fE
SOKERTIT AL, TEAES EFERIEHEEOED
HBREODEICBERVETETZHLOLDEARNRS
Hot, ) o LarL, AW ERILILSIEAREITR
BOTHDIHh, EEEHEKIL, [ MERELES)
CILEREERHEOERIETH D, | LIEHT D,
FREEHSIT, EEEARAEREVOREHELR
EEHICL ESHLSHBE VW OIBIBREDZ>D
KERKIENG 2D LT 5, EEEREROEARMN
Heit, T2 PH-eBlEHRERESL, Th
Zhbt T, FlEEROMEL NS ~DBEL
WBICREELTW, ] Zichd 35, £,
FREELSIT. ARPHESEZHBTE2LELT
B, FOHBOREEICABBELTE &R TE
BHROVHETHD LT 5, EROKREIEFREN
DHEH~DIEME AL, HEFHIHOBLEOER LK
NaEHIC, HREHFOESBHEOEE LD



FERE S —BFHEEY—ER

© FirERE > 52—

BROBMBIZBET DERRICOVTOER  —HHROE L RFLOMEITHIT T —

TS FERLHEREEAHT LV I bIFTH S
[44),
EREBROEHO L HIC, ERELESORE
L EROMLZICH Y, ZREEHTEH. Thbb,
i DEEICB T D HEROBABDILKRIC X - TS
ATELZLIEHD, FLT, DNz, BFHE T
LleHms THRIE®RM) 2BV H L, EBROK
i, HERERO AR & MERBREEOREEIC L - ¢
RAUZERE YA 5 L LT, TiEE®at)
i, TORREZEIHY ., BROKLELZNRZIB T
EEFREIZLE D L LTV, BT 3I2ERLES
it EREEHZOFBOE RO TH D, 5.2 Tk
ANl O, BRICE, fBESNC A UERWIEE
BHD, LU, 5.1 THRARZ-E D ICEBEHRE WS
KBOBHRBEHICR LD EVHIMELH LD TH D,
|MBOKRLELE DR 2D L2RDT, AIHICER
KWHEL L TOMEEZ 52 THBERSI Z2AHICL &
DELTNEDORBREDCHESDETHB, TEOE
ML, A TRIEEE, 4 o 18, #HER
BOANBARIZLYVMEZRAATHEETD, 7o
TH—IL =Ly A58 THERR) . TwsE) L L
THH LB AREROERE bW I X QT EEE
SHD, Axix, EBROKLENRZDZEE2RD
T, DEERBEL. BYOMETH > CTH X, #H)
S BFEIZRONDLEIICETHLEI WO AIE
BHDHN) | WIRREBEOENEENETHS S,
Lab, BLIE, BHTRHOMALEL LB WE
ROBNDE, £FNSVEREDRE, HARLED
BRICBZLWVIZL 00O, BFEEHLEL
WOTELHBEEINDTHS I (KYITET TV E )
LELVWBAELHDIN) . RENREEEORM LI
IV, BLELWSTH, HEOLIRHZ LB A
HELNI DI TR, FRRYVDOERNTES
Th5 90, HxtiRE LS OBRE T2, Mt
BIZRIE N 5 2 DA LA O TH 5,
ANEOF OB DIZERTE R, £ DAL BER
WEFHD, DRNCE X ooy, JikE Lt
KA NE. BHBEFORRTHHIITOHRILIC
LBEEEDH LIIRE LR >TLEITH A,
LinL., MEROERATREN] | THEEROE
MRYE) | TEROWREFEMN) | HEROMBEMMME)
EZERTNIRNOHSORLHY 5 5, EEKOR
LEEROEEROILKTIE RS, RIBOBKIZIRE
D, RBERALCERERE LTEESNIER

186

PHHEICHET 22 TH D, ik, ERELHE
ZOFMBOE & L TOHRLALS & 1B 0EH{Li
KTH 2,
ELLOFRIHERIZAN D 1 ERDDOIL, B
HOLRTH R, FREHTFTHRV, FeBEE
MICBIRT & HIETH B,

P

(11

[2]

B3]

[4]

[3]

(]

(1]

(1]

[12]

[13]

[14]

[15]

sk, EREER~OWHR) , M5S0
XHFED , HASCE, 1999, pp.75-83.
Blzid, fREXFK - KB - mhE, [F
Wikvkam (FhR) 0, HZER, 1996, pp.128-129.
BlZIX, R*D/—%—, T*S-2—L > (kK
BEER) , [HR REREE], mEEE
WF3E£, 1997, pp.161-162

JPE- A7 47V v (BTHREMMR) , TR
T4y I aRER], RERETR
th, 1995, pp.27.

MHRZ, fE LTOBRE F0ERRE),
[E® - B - Xy hU—2], LB R¥R
ETHTR, 1999, pp.3-42.

Higf—, [HELERoREE], AEM
1988, pp.129-133.

EHE - AHEE - REY, MMERRFER), &
FEM, 1997, pp.67-73.
BEWRLBE 7 +—F 28R, THE®E el ,
NT THIK, 1986, pp.35-36.

FILfESL, TLEMEEE (L) e £
W), BL3CE, 1998, pp.6.

HiEE—, THELERORES), A,

1988, pp.131.
ATHRZ, MEREORERED, AR, 1998,
pp.43-44.

BlziE, JIlfEsh, THEMERICRT) 51R#%
HE OB &), THE#E BROE 10
HREE] , BEEE, 1997, pp.27s.
W, [FUXARET COZEEMORR L&
BFHETEE) , TRAMPEL L B — K
FIRCHIFHRE & — ], 18 1U%E, 1999, pp.675-687.
lfEsh, TTLEFTEEE () BFE %2
MRl . BL3CHE, 1998, pp.361-364

R, MEROCHZE—~ AFEEITBY 51
fEDZEH ), [TEROSCEAE], FASUE, 1999,
pp.229-231.



FERE S —BFHEEY—ER

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]
[27]

(28]

[29]

(301

ARFIZEHA - NEREE, [E1EHEY V2Rl
BOLETRR , iR, 1999, pp.147-148.
(#f) v a—F Y7 by =T EEERS -
(#) 2 Pa—FTF—FL VAV NIT
hy=THE - () ARS—YFrarta
=42V 7 by=THR, [PHY 7 MREZD
SAHIT= w7 ATFINERIZHOWVT (1999 4 5
A7) )], () ava—Fxzr2—-7F
AVALRNY T VI 2THED Web ¥4 b
(http://www.cesa.or.jp/cesa/jpn.html)

iz i3, miEZ, [oniER] , FEM
1999, pp.344-345,

BEHFD (2 oa—4F - 7Fus I 5815
BHIZOWTOFEELLE (20 1)) (1975 5),
vA7uara—FISAEIICET 2%
BicoWToOREERES) (19824F) , TH
BEREBEEVINEI1E aLta—F VT Y
=7 EERA] (1993 4F) , [HEEMSEO
FEOEREHEIE avba—F YT h
U= 7 EEREE] (1997 ) .

HHEz, THAMERED, H2EM, 1999,
pp.154-155.
EEFHSENOETER N EZESRES
(2000 £ 1 A) .

Biutgt, TV 7 by =7 OFEEE - F537HED,
A AEFIR4E, 1999, pp. 55-74.

TIAT v T—H— (UBEFEIR) , [
WL EURAOHMR ), [BHEROREF],
FA ey R, 1997, pp.47-90.

JE- AT 47 ) vy (BETFEMMER) , R
T4 vy I7uRER], HEREHR
%k, 1995, pp.433-435.

FIFEZ, TEREORER], AR, 1998
BE_BR, [A—7 v - 7T—%7 7 F v BIg],
FAY¥E Rk, 1999, pp.49-55, 95-117.
FTRZ, MEREOREFFE], AR, 1998,
pp.36-38, 84-85.

iz iE, #REEH, MELREE FLOIH
FU hU—], {El#, 1997, pp.61-71.
JE- AT 47 ) vy (ETFEBMA) , [
T4V wY I7nRER], HEREHR
#, 1995, pp.314-328

INRIEM, [7 AV vEEEREL, SLXE
1996, pp.28-37.

187

B31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

(39]

[40]

[41]

[42]

[43]

[44]

© FirERE > 52—

2HERE Y —HE FE125 (2000

REER, [—+—tiRomEmMDOLDIZ],
TERILDOFERE Xy PT—THEDNL—
Jert— L —L 0, NT T HHAE, 1998, pp.25-26.
AT, TMEHEDOHE R, BA3CE, 1995, pp.171.
BE_ER, [A—7 2 7T —%7 7 F v HiEl,
A ¥E i, 1999, pp.81-83.

EHIET - Ex KB —, [¥=77v=7], NT
THAR, 1998, pp.55.81.

Sl TREFR], &< EFEE, 1998,
pp.370.

ZFUNKER, [BTHREICET 2FENERE
ERERE) , [ZFFEREZ—RE &1
B, FERE L F—, 1999, pp.59-73.
e, T/A4~r 0% EROKE 1FR
bt 2 MEE+ 2], @K, 1996, pp.222-224.
EFHE - MEER - TE, [RI72Y
—RFOFE] , EEZ AR, 1998, pp.4s.
Bl 23, T, [RMeIRE & 2 OREICET
DREZHEL , REERE, 1999.

A, [MEEOHER] , 5L03CE, 1995,
pp-177-180.

BlxiE, BfEZ, 15 V2N ROmIEH
PEERIE) , TAE#E BRoE 10 FR
LD, AWERE, 1997, pp.291-315.
Rk, [EREER) , [ERXAR],
A, 1999, pp.37-63.

TAEY - vT7T— (EEEFRER , [HE=
DY, FAE, 1982.

g, [/ A4~ 0%  EROKE HH
feths 2k + 20, #aktt, 199.



PRt 4 —EFHEHEY—ER © FfirEHRtE 4 —

FfERE Y —RE H125 (2000)

B FEam 3L
CRREE R A 2 HAD Web Page DI

A Research of Japanese Web Pages based on Attitude Expressions at the ends
Sentences

) B L@ ot L ¥ —F BEE) TH R—
Kouichi DOI

Fujitsu Laboratories Ltd.(Ex-Guest Associate Professor of National Center for Science Information Systems)

BE

web page DT R T, BEMNRMBEEBZWVOIZHE - (KBRRZ & OB web page BRI NDDIT
RBEOEEO—DLEILND, F7-, Hio, FRAOEMES, FRAEREES AR LI LRV EREE
Fvois, BEOBRLIEBONARVOLETH S, BFEORZES—ERIT, WbwdX—U—RFexEELL
7‘:*@5‘?75:'1“@& LT3, Ei@E, (TBEGHE -« BEhik OIREF L LTEDNR TR, TREIISUREBER
BHELT, EXFOEBERBENLITESTHD, ik, TENEROZBHFERVETTERNY LRD, £Z
T, ZOZHEED web page DXKEERBOEONFT OERT, N+ HIEXE2 D, Hxld, ZOLORS
ERTIICYT=>T, £T, web page DIRREFRET S LI L, £FZTRBI T, XKREFEZMAELL,
AHlC, UREEREAI L, ZOKEBERE L web page DY ¥ L ILIZ W TiaR Lz, RIZ, SUREBER
BHOELWEE2HEAOSEELERBICANT, ABFEHEBLRTHING, CREBERBN H D —EOBR %R
TILEEMRE LTEL, HEKIC, Bl CEBMEROLELZE L.,

ABSTRACT

It is one of the important problem that the search engine shows the subjective web pages, such as the diary or the
experiences when you would like to get the objective information. On the contrary, it is the problem that the search engine
does not show the subjective web pages when you would like to get the information about the new products which can be get
by the users. The existing search services mainly search using "key words". The auxiliary words are not usually used in these
search services. In Japanese the auxiliary words show the writers' attitude. The auxiliary words show whether the sentence
gives the objective information or the subjective information. We discriminate between these two types of web pages using
attitude expression at the ends sentences. We investivate the actual state of web pages before we research the
discrimination.In this paper, we research the use of the sign of end senteces. we extract the attitude expression at the ends
sentences. we argue the relation between the attitude expression at the ends sentences and the genre of the web pages. We
gather the basic statistics and analyze the web pages by the factor analysis. We measure the propotion of the subjective pages

such as the diary.

[¥F—U— K] Web Page. SURRBERIL, AL, Wi, RFHF. 7415 —

[Keywords] web pages, attitude expression at the ends sentences, diary, statistics analysis, factor analysis, filter
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