NAIST-IS-DT9561007

B ER

+> b OY—EFAL LBROXELICET BHR

n
=
(mf
0y

19984 7T H 27 H

% B AR B K E R A
EHRE R BRLEFEY



KRN 4 B SRR S T R B KR R AT
B+ (I%) B50EMHL L TRHEL 7EL@®RIXTH %S,

ETGER

FE%E . TH 8% #E
A B3 #iE
R
EH % B#R



+> b Oy —&FAL LEROKFICET SHR”

& TGE R

R ER

£y ¥ —%y b ORI L 2Ty BHICAFTREL BFLERIZAHR -
gﬁﬁbfgfwao%ﬂ%@*tﬁ\ﬁﬁﬁ@ﬁ%ﬁﬁ%f&<\%§¢ﬁﬁ
ﬁ%%ﬁ&ﬁﬁﬁﬁ%<#ﬁ?éo%@tb,ﬁﬁﬂm%\ﬁﬁﬁwam%ﬂﬁ
#nﬁﬁﬁﬁﬁ%nakmabwfut<\ﬂﬁ%ﬁ&ﬁﬁﬁmmﬁﬁ%ﬁﬁm
T%twii%ﬁﬁgutaoinf—yég%wnﬁﬁb,ﬁﬁﬂﬁuﬁéa
w3 ERTIEE (. WALV, ML AV TORBRRELERT 50,
ﬁ%@ﬁﬁﬁﬁﬁﬁﬂlit&??v&Z%ﬁEﬁHT@$+ﬁ?bU\Wﬁ%
HMO7Ta—FPELELER L.
Kﬂ%ﬁm,iv}nv~%mwtﬂ%&%ﬁﬁﬁéﬁﬁfatboﬁﬁﬁi
&%?%oivbUv—uJﬁﬁﬁﬁmﬁ?&ﬁﬁ&%ﬁﬁw%%@%ﬁj&
EEESN, NEFICERL. oW HICHRIALEN TV ALY, TRIETHERT
se7- & 3 I A OKEOEHRRE ABL NV, MBL SV THAET 57200
BLEZHBMETHS,
i&%ﬁu\UJ%V}DV—%ﬂmLt%V}U~7#6@ﬁﬁﬂﬂﬁ-%
ﬁ-ﬁ%ﬂ&unﬁv+uv—%ﬂmLtI$%ﬂ%®ﬁﬁm-#ﬁﬁ&@y&
7%U9~®ﬁ$iﬁﬁﬁw3ﬁtowfﬁﬁ%ﬁ&w\ﬁﬂ%fﬁﬁbt%i
E®€%ﬁ%ﬁﬁ?étbK\7UF947v2?A%%%L\%VPU—?L
D7 — ¥ &I FHEER L EBETE 2720 :
(Umowfm\WWWKﬁiéﬂ6$5&%%ﬁﬁ%ﬁLWﬁﬁyﬁﬁﬁ\
kﬁmﬁ%ﬂﬁﬁﬁ%ﬁ%ﬁ%kbt,ﬁyrnv—mléﬁﬁﬂ%-%ﬁ-m

%= B ERBEERAERKE BHEHEHER FHLBEEEY LR, NAIST-IS-
DT9561007, 19984 7 F 27 H.




3 25 A [ICA(Intelligent Information Collector and Analyzer) ¥ EHL 720 &
@?X?Aﬂ\1~F®E*Kﬁﬁf\W“MLL%%%%E@%K%ﬁ'H%
#50:@t%,iybuv—%ﬂmbf‘l—ﬁﬁawmﬁtﬁﬁﬁwﬁwﬁ
Bm@v&&#%ﬁ%b‘%gtﬁbné%ﬁ%M$faoit,mﬁbt%ﬁ
ﬁ%iVFUV—K%UﬁH\W%%E%ﬁ-%ﬂ?éoéBK\ﬁ?%ﬂy-
mﬁﬁx:tumﬁénfwé,#—W—F@7v-ztﬁﬁbﬁﬁ%mmw—
wu;of,%%?5ﬁﬁ%ﬁ%§ﬁm&L,ﬁ%m%ﬁ&5oMAmﬁﬁﬁ%
ﬁﬁ?&tbm‘wwwnﬁﬁéﬂmiﬁ%ﬁoto%mﬁ%\f?bUV-%
¢bnvx%A%%%¢5:tnlb‘ﬁﬁ@ﬂ%-%ﬁ-ﬁ%ﬁ%~ﬁbfﬁ
ta:hﬁﬁé,%wbUe¢iwmﬁf$ﬁﬁ&ﬁﬁﬁoﬂm%ﬂﬁn#éc
Lbholze _

(mmomfm\lDﬁﬂt%ﬁﬂ%@%%&ﬁﬁﬁﬁ@%ﬁﬁnﬁﬁéﬁf\
&T7VEW%ﬁ%orwaﬁﬁ¢/ﬁnﬁ%&iﬁ%ﬂ?%tb@#ﬁtbf
ICoB(Intelligent Corporate Base) nEiHEEAL .. EESUBHEEBRT
$ﬂ&btﬁ%&ﬁ%ﬁa1iA0ﬂmﬁwﬁ&%ﬁLtoit\%mﬁﬂﬁ%
ﬁﬁ#%tbu\ﬁ%ﬁﬁ%nlaﬁm%ﬁtotoivhUV—%mwéct
T WEIcEL e a#mE ST A LASTE, FFa Ay bEgo%
B IC ko THEE(LL TRRTAHILET, L DELFTICLERER
%&ﬂ%é%@btb\H&@%ﬁ@ﬁMm%LtF#:xv}%%ELtbf
LB ETH A LD bR 2T,

(@KowTH\%?—9#6@17FUV-ﬁ%i%WW%ﬁKOWT%ﬁ
%bftoﬂﬁmmu\mwwwx—kuv7%$\#Eﬁ%\ﬁMEml
%ﬁﬁﬁwﬁﬁwﬁﬁﬁJwﬁﬁﬁtl6ﬁﬁ®ﬁ%$mowf;WWWN—
V%ﬁmtﬁﬁiﬁiﬁ&W\%Bﬂti?bﬂv—ﬁowfﬁﬂbto%@ﬁ
:%Jﬂnowfu,WWWN—?®U77ﬁﬁ‘#ﬁ%%\ﬁﬂﬁw3oﬁﬁ
2EVLI LT, ENEThE- -EEOBEE RVlT LASE[RETH B LA
b ol (b)IE2WVTid, BRLALAY OV -tk B WWW ~— T 05k
Eﬁ\iﬁﬁﬁﬁbt%%tﬁﬁﬁéélkﬁb#h\iVPUV—Wﬁi%ﬁ
WhETHHZ LPbP o7



TNLDOREE,L, ARV —IlETL 77O —F5, ERLHEEISTHHE
TREMELEHRE . ABLNVTHS - HAENTADICEDRFETHD I LHF
bhrolz,

F-—7—F

FyrOY—. WWW. EHNE, f¥¥—%9bh AYFT7F7 b, B
Wi iEHh

iii



Studies On Ontology-based Information
Sharing®

Michiaki Iwazume

Abstraci:

We are surrounded by enormous information supplied by electrical ways. Such
information was once well-defined and well-organized, but nowadays much more
ill-defined and poorly-organized information is supplied. We need ways to orga-
nize such information in order to obtain information related to our purpose.

One way to accomplish it is syntactical approaches like database views and text
search. Database views approach is effective only where each information source
is well-organized. Not only there is much variety of information sources, but
also current information sources are themselves diverse and messy. Text search
method is powerful and robust, but it becomes difficult to get meaningful results
because of growth of information sources.

Content-based approaches are, thus, needed for such information sources in-
stead of syntactical approaches. Ontology is a key concept for integration of het-
erogeneous information, because it commits ontology and partially formalized.
In this paper, we propose ontology-centric knowledge organization approaches
for integration and sharing of enormous and heterogeneous information.

First, we propose an ontology-based information gathering, classification, and
extraction approach. We implemented a system called [ICA(Intelligent Infor-

mation Collector and Analyzer) which helps people to acquire knowledge from

“Doctor’s Thesis, Department of Information Processing, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-13-DT9561007, July 27, 1998.
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information resources on the wide-are network. We tested IICA for tasks on the
WWW. The result of the experiments indicated that the our approach enable us
to use heterogeneous information resources on the wide-area network. We pro-
pose a supporting method of ontology acquisition using information extraction
on the WWW.

Second, we propose an ontology-centric framework called Intelligent Corporate
Base(ICoB)which realize a technical information sharing by supporting compre-
hension of documents. We implemented an prototype system called OnTheSpot
for technical information sharing on repair work of trans. Then, some domain
experts and field engineers validated its support function

and evaluated the performance of our method. They evaluated our method
was useful enough in practical use. .

Third, we propose three different methods to acquire ontologies automatically
by using some statistical data of WWW pages. The first one is based on similarity
of concept vectors generated by WWW page classification. The second is based
on co-occurrence of terms in the generated concept vectors. The third is based
on hyperlinks between classified WWW pages.

Furthermore, we developed a supporting method of ontology acquisition, which
can choose candidate terms using category for discriminating pages. To examine
our approach, we reclassified data using feature vectors whose elements were
acquired by the method. The result showed that this method was better than a
conventional method in classification of data and effective in ontology acquisition.

The above results indicate that it is possible to develop a system which helps
people to share heterogeneous information resources on the wide-area network by

using ontology.

Keywords:

ontology, WWW, information gathering, Internet, intranet, field engineeing in-

formation
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= i E S .) T I
((last-match " T4t") BE " FE&")
(Clast-match "EE") TE "FE&")
((exact-match "E" B "FER")
(Qlast-match ") #2 "BFRI")
((last-match "m") #s " FEHE")

4 ¥
(5] OWEED

& 2.12 ﬁi&i&%o HEpZEIEDFI

—oUtowﬁﬁ®W%ﬁﬁu§¢%nmwam&&uz%%%#&&or
w3, Bz, BT BAORET [~/3A] L BESHBT T, /SR
L SR EBL. [FB] L) 7 VERT 5. Hizh B REEBR R
Hnd\%ﬁiwﬁwﬁﬁmﬁbrﬁﬁﬁﬁ%ﬁoﬂﬁ%ﬁ&5oiwm%ﬁ%
ﬁﬁﬁ%%fo%zﬁr~ﬂxjtw%i%ﬁ&—vu~ﬁbt%%t%#§$
x @7k &1, (last-match “S27) EF o ZOEBEOERZIC [TE] &)
ﬁ%ﬁ*&%%‘%iiﬁéﬁﬁﬁ% g7k i, (after x) EE <o [RiREE] 1T
REREOLHNEIN T, FRBIC LRI L 5 MR ERL . KA IR
%Eﬁ%ﬁ&ﬁxauT5DF§N»Ju%#ummmbtiﬁﬁgmlaﬁﬁ
ﬁ?%é#%ﬁ?tbwﬁmfééoﬂiﬂ\ﬁﬂ?&%ﬁ@ﬁﬁfﬁFﬁﬁJ
r~sez ) ioid 8, [~ [~%] i< [R] P IRNVEDITS,
ﬂﬁﬂwuﬁﬁ?éﬁﬁEwl5K%f&ﬁ?é#%%b%%ﬁﬂﬁ?%o

HE& ﬁ%ﬁ@ﬂﬂ%ﬁ<mﬁﬁ%%ﬁ?5tbn,&ﬁ%&wﬁﬁﬂfm%
WWW ~<— 3 100 fZ 3R, R ERETITR o7 ,

EERICER L 7 REBB R 10 FFOY vINR—TEBBL., 5 FERL
7= (FeRL L 72 R BB I RIT?)o EINFHERE R T R T o
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¥ 2.12 KEBEBEOEHE

[ 45 (x REEOXFY) | D&k |
(exact-match x) x L EL—HTHEBTHNIRERES
(partial-match x) 1 FEATVLEETHNIREES
(last-match x) HEH [~ x] THUIREEE
(before x) EROEREN x L E2—HTIIREEE
(after x) EHROEEN x LELE—BTIIRERES
(before-partial x) EROBEEN x 2 FATVWIIIREER
(after-partial x) BEROEREN x 2 EATOIIREES
(equal h1) <h1>itZLE—ETIREER

39213 REBBHIC X 2 EHRMEEROER

1. FRCERSSSHME I -—T#% | 85 _—7 (100 *— T H)

2. FRCEDHAVFBITEN A=V | 10x—T (100 X—T )
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(defconstant #i 5 *(((last-match oy HE R
((last-match "M") 3t 5% "EEBE")
((last-match "m") # "BERE")
((last-match "/3A") I3 A " FE"
((exact-match "fE5") FES "FE&")
((exact-match "E") B "FE")
((partial-match "Hy T k") B# "F&")
((partial-match "B ") BHE "FE")

(defconstant 7S A *(((last-match "f#") WA INAE
((last-match "FRHE") 7S A "RiE")
((last-match "53") #b.5% "B ")
((exact-match " <) L "BF")
((after "FE") # "7SAE")

(defconstant $&45 * (((last-match "57™") p: 9=l i)
((exact-match "3 <) #A3 "FF ")
((last-match "M") #b£% "EEBE")
((last-match "m") #5% "BERE")))

(defconstant EE *(((last-match "ER") H#2 "BRE")
((after "TE") # 5 "BRE"))

(defconstant B ’(((last-match o3y Hb S "RERE)))

(defconstant O R *(((last-match "5R") Ha "BREA"
((last-match "f") #151 "/SAE")
((after "FEL") 37 "EOTE")
((last-match "/ $A") 7S A "FE")
((exact-match "fEH") A "FE)
((exact-match "EL") BH"FEK"
((partial-match " T §k") BE "FE")
((partial-match "E ") BE "F&K")

(defconstant #& MLEHET )

013 EEBTHEEAL - IREEBROREHES
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<title> Deijma (in Japanese)</title>
<Hl> HiB<H1>
<p> <img src="Dejima.gif">
<p>
HEiE, BEBA0I66E, I—Oy /S ANERBEL. VA MK
DIEEE CEBTHESRI L.
<p>

HBREEE, I-HBEFHYIT.

<p> / -~

English messa\es are qu—'hpﬁjnagasmdegm'ia html"> HERE</a>.
<>
<address> Me (hanadl@cc pagnpﬁ-u.ac J@dﬁdres»

\ ‘-’
Y ' l .
\l/ -~ http://www.cc.nagasaki-u.ac.jp/nagasaki/dejima-J.htm

A EFRER LN TEb L2 - AT 4 Y7 R?

214 La—YATF 497 ABRRL TV

22 770 1. T3 100 —Y D5 b 85 R— TV TERICEBRET B L -
SEEELTEY. 2. T 100 =T 0 ) B 70 *— I TEMRIC RIS & BT
Lo b3 ELTWA, 2F VEREEZERL VD, T L TEEFI
70/85 X 100 =823 % TH 5o

FEC SRR MY S NEEIoVnTiR, Z20ka—Y AT 4y 7 AT
FEAIFALZICLPRbLT. 85 % &V ) HBHEVERRF /LN —7,
52D 15 %NE)DERIZL 21— AT 41V 7 ADKRTH LI &b o7,

La—YRF4y 7 ADRROBEEZFITIRT, 2O WWW =21,
ﬁﬁ?&ﬁ%#nfm%:t%%ff4}wétﬁh&\ﬁ%%b%ﬁﬁ%%%
nizv, L L. RBFEETHAHILERTHBLLT [~F] ® (5] OF
mask ), La—Y AT Ay 7 ORBEICL o THIETRE BN b,

kio . ERECTERES L Ehiz_—T D) BT, EMICEEETHHIT S
N7-re— T OEIEIE 70/85 X 100 = 82.3% & BB VEF/ONTZ, —TF. &
DOERE LTI, (1) REBBRICXIA2RFAOBRAL )2 -V ATV 7 A
DARR., BEZLNL
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(1) koW TiE, EBROMR. Ve ARBETEASNTVWARE. 1§
HEHSH) T TE wr—ANH1 . ﬁ%ﬁ%@%ﬂﬂibfﬁﬂﬁﬂﬂ%'ﬁ'%%
mu‘ﬁﬁ%mmgmawr@%ﬁ?&%%ﬁ%%:tﬁb#oto

(2) I22W T, FEEEBE L L TR A kIR OEGH L 2P
bz,

2.6.3 WEORN—-NEFIAL E S

$H%E£H5mﬁtuw<o#®§¥(va})#B%ﬁéhéﬁﬁwz
t%ﬁbfw%oﬂiﬂ\::?wﬁﬁﬁkbfFﬁﬁjﬂowfzif&%t,
BRICOVWTEIL TS WWW =—Jicid (M ards] © [BX
AEKHS] DEIRRBHFLLRAONS,.

%CTKH%TH‘ébﬁQWWWWNrVKI<ﬁ6h6%ﬁ%w—wm
L, #hb %ﬁ%ﬂ'%ﬁﬁ@WWWN-—-‘)’L:EJ%L‘C!‘%*EH}&%%& I FEE

RET 5o
Ki. AEEOMEENIC 2\ TAEREET THET 5.

AFEONBEFIE I T, B8O WWW ~— V& FlIET TAFEDILE
FIEZ BT 5o BRDO WWW ReDIm L ELNBERE LT [~RIHFR
$Hs| EFRY LTS, TIZT, [~TRICRRA D5 ] EN—VETHE,

(1) THhE] L BESHILT 53T [~3%] &v ) BESEHET T,
[~ RN H D] LBRT 5o

Tt b, cOV—=NERVT, WWW < — T i BN T A IRRFM ORI

ﬁ<®#%m&T6$M%MTK%T(@ﬂ§%%

m¢uif\WWWN~V%iiﬁm%%L\%ﬁ%&ﬁﬁ&i%l%u#é
(E?7?7® (1)) o

[step2] La—URAF Ay 7 ARBRATESLICTBIDIC, WWW R—T &
fioat L CRBEERATE T2 ) (770 (2)) (e a=" AT 47 7 ADFHM
LB THAT )0
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<HTML>
<Hl> [HILET] & WER<HI>
BUEOESHEZHLFLWo( NTELRRTT.

EFBERFYF a0, L EADAFHNIT.
RERR/T VA VRT, BLECHRES) IT. BR>

</HTML>

Webt— Y AT
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Y

<HTML>
(@> (#WHT] HlRRH)
WETOE#EEH bW N TELRRTT,

5 I

- « <PR>

<HTML>

QB EERT

<HTML>
(> [ %W 1] | SlERnL)

WHT | 0> | B2 | % | S0 | 255 | wo(h | TES | BAITT }L)T
BE | BT AR UR| T 1. | BAEICIBRIFIH) [T . <BR>

</HTML>

()TN — N DEH

<HTML>
(G [ %WH7 |] | SR soms)

HILET | @ | B8 | £ | 20 | 2dth | Wod(h | TED BR | TT .I)_
= PN ol |
S| IRITI. (% ﬁ)l:@ml# B0 137 |- <BR>

<HTML>
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l RN
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mwﬂW-WKmﬂ&T%I%WWWNrV®ﬁ@#6%$T6@Wfﬁu)
ic#oT. [BR] & [~iE] O OBEL EUITRHEL Twa (H77
D (3))o

[step4] /v — V| match +aHHIUTHL . V- VITHE TL—HFHFRD 5
ﬁﬁ%&ﬁféﬂﬂﬁwﬁﬁo@ﬂﬁm;ﬁjmlbf~ﬁjﬂ%<:tﬁ
b otOT. [~ 2—FIHLTHAT 5.

ﬂi@ﬂﬂ#%@ﬂ@“WWW&—VﬁﬁﬁhTméﬁﬁﬁF%iﬁjK%%
Kb LHFEbh b,
L=IEDFIR sak % T AV — VORRER KDEIITE) o
ﬁﬁﬁ‘Mﬁﬁgwl5&¥ﬁﬁ6ﬁ&énfw%#&ﬂﬁ16oﬂiw,ﬁ

#@ﬁﬁtowf%&6®&65%ﬁ8015&ﬁﬁ%ﬁofw6®#,Oib
BEHRLOL I BEE (AT M) POBRENIPERET So '

e.g. BRAOBRER->RBRNOEH BENEE, RROK., BROFEDOND

&K\E@li&%i#%ﬁﬁéﬂ%@#%%bt%\%ﬁﬁ%ﬁKOwT\
WWW R—=TJHTIRED L) CERENTVWADPERET %o BlziE. FOL
i b [CIRET L) BESHET 5XOHICR 24" (TNIBF) £ V)
HMEFTRENTVAS] Y EBERIZOVWTIV—NVERET %o

e.g. [BROFEE] OBV —NV-> [%hge ] or [%H8] or [EH< ]
L) BEENSH B U
[~%E| or [~%8) or [~] ¢
ERENTW5.

::T@W—W%EdﬂT@%MTﬁ&5o
[step1] B4 ([HER] (%] [FRE] 2E) 2RO Do

lstep2] Z DBEITITED L 5L BRSEINEDPEEL S
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%214 BAEDEREZR LR T I2ODME

EE (x REBREROLR) | TOER
(has-one x) T BA0BRERLL Tx20b LB 1EZTHD
(has-some x) BAEOBRERLL Txk 0L ERD
(has-at-least x) BeOBRERL L Tx e i b 1EDERD
(is-a x) BEh x LV IBRETEEL TS
(& x FRBEEEN TV D)

[step3] ZNZNOEHIE WWW A—TJ TRENL ) CRBINTEPE L2 —
YAF Ay 7R V—IVTRBT %,

KEih e . BAENENV—VEREHECOWTERD,

BS5ERTIEZNEE BB 0L I LBREREROPERTLOOR
FEr(OPHEL. RINEBRERL AT LOOBEERT .

#7175 AVTED L ) CBEOBRERERET 200t AV THHHAT 2
(K77), E?7TI [F#] LV IBSCOVTRET 2. FOEMPF—2HD A
3L rBET AL, F272H 5 has-one DilFEE AV T (has-one Fog
BI) LSk T %o B4  F#RIC has-one DIEFEE A>T (has-one BlEEF) L5
Bt B, EEHLOPBIRTVEEWI ZEERETHEER, RITHD
has-some D hEE% A>T (has-some HE) L ThT 5, EEXEMIIOVWTHHE
% » [F#EIZ has-some DihsE% AV T (has-some EE{LH) &Rk T 5. 7
Wiz o WTIRESE LTRESNTVAEHNELT, K1 is-a DBEE AT
(is-a BHRIHE) L AT 5o ARIBOBRERICOVTHFC FRCERT 5 (H
278H).

WWW ~— I TNEBRI—IVDOBRE BBREENF WWW R—JHRTED
LI ERENTVAPEBRET A0, BELV(2PARLL, RINUCL
DREH T EMDx, y BEENY -V, BREILIBRERETH L, B
Eysy — IOV TIREBRT 5,
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EZo>H0LHH—2. BIEFED 2, HE. BEEXLHAH
Ve OPEPNTWVEEHMBTS 50
%ﬁﬂu~o®§%§%t~O§ﬁ$&#%%&éﬂfw%o

}
> ((has-one FNDEH)
(has-one BIEF)
(has-some EE)
(has-some EEIXLED)
(is-a RARGHL)
)
S5RS#b-> ((has-one BEHEET)
(has-one ZZETE)
)

& 2.16 WEOERERDEED

% 2.15 WWW N—VﬂPf'U)%Eﬁ@%gi%ﬁTf:b@fﬁ%
EX Bz - ]

mxwmuﬂ)yﬁmﬁ?%iw¢umﬁ?6m

(or x y) x b LIy BLRICHIAT Lo

(and x y) x &y FEXHICHERT o

(list x y) YT, x DERIC Y Y HEFEHBET 5.

52




3916 BEE/ Sy — Y OEBHEK

B = DFK
P<IRIR>” [{BR ] I exact match
" IR [{&# ] T partial match

LR [~BR| &\ BEEEIC match
"<imm+" (B~ ] &\ 9 BFEIC match T5HEFH

e EEDOHEEIZ match T2

"SEF< BF ¥4 ATV 5 HEFEIC match

ot o - f gl # & HFhE ATV 5 EEEIC match
>R U527 %4 ATV 5 BFEIC match

">ELE<” S0 %4 ATV 5 EFEIC match

PO —2E | TIVT 7R b EEATYSEFEIC match

"y BF<” B %4 ATV 5 EEEIC match

i i BEs [%458] T3 5E5EIC match(fED M T b ™)

"SR EL TS | mADKS [EBELEF] Th5ERIC match(fROMFADHET )
MERET™ | LBl [REL] 2 I NVICHOBERZAEL TS
FOMEBEBOFOL NP DEFEL partial match 35,

BEE-OWTRESBEDLITE ) b, BFE/y —ViZ b {o»RBLTA%
AEL. BEINCZORBARZEITT 5o

E7? OBREEDTAN —VEFZ BT, EDX ) KRBV - VERET 5
D% HAT %,

FFIBE NS — L ICOVTELD I LT 2, R??0 [%BE]. 2R, [%
¢ | 1¥ exact match SEZ\WOT, PHHBEST . PENEST ., <H { >" & v ) BEEN
y—ich B, AR [~E]. [~&]. [~ KoVwTHREZEEZIIT S
Lo gES . P, TR LW BEENRT -Vl b,

[ E>", "+78>", "+I>7 | BLU ["<ZhEe>”, "<HR>", "< <>7 ] iZow
Tid. (or xy) DIBFEEEV, FREN, (or "HE>" "+ "+R>") BLU (or
" GhRE>? P<FHE>” "<Fh{>7) LR T Do
= =T, (or "HIE>” "+ T +>”) I L TiEH I [ERE] L) ED

e
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wae-> (el 7213 [HR] FLE [%h< | ASHBET HLOFIC
[~ ] $7o4 [~ 7o [~ EWHHBELHBT 5.
I
HhEE-> (is FER%A
with (or "<ﬁ]ﬁ§>"-"<§ﬂ]%>" n<zj'§b<>n))

& 2.17 BREEOTBENV— VOV
ﬁ&%ﬁ%%ﬁ?nﬁ\&Wlﬁﬁw—wntéo
ﬁﬁﬁ_ > (W”+ﬁ>””+ﬁ>”,’+;ﬁ>”)

SRV —VOBREL LTI, (or " <HEE>”, "<ENFE>", V<Rl (") HHAHXDF
127 [Edk% ) 7458 5 %4E1C match FHIZVWOT, (is x with (v)) ZFIAT %0
oF . (is (or "+, "+E>", " HR>") with [HEHRE] ) LBETIIV,

FE AETIED AL HFELTBN: WWWR—TV %, BRICOWT 100
e REJEIZDOWT 100 R—Y | FIZ2WVT 100 R—VRAELR, TNL%Z
s EERAEAER TR ) ERE L7

EZBZ VS WWW R—TJIBTOX 3 L5FETCEHLE, £F. F—FT
v [HE], [BR). [#] £2F-7-F&LlT, WWW _—TJ 2 BREL
7zo [H1E] @ﬂf—v—F'eﬁfﬁ:LtWwwf\:—-:}‘a)qﬂﬁ%ﬁkﬁm:ﬁabf%#
NTnbER—I% 100 751 EL Y B TEBRICAH V. fod FERET, [IRR] OF—
7 — FCHRELZFPSL 100 <—T, [5F] DF—7—FTRELIZFS»H 100
=T EEY B TERTHV

N—VoEdiE. FREROFEICHLT10 R—T Q¥ v TN BEINER
L7z ALz V= 22Tk, figkAL~ AS rZH)o

2http://www.info.waseda.ac.jp/search.html
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3% 2.17 WAEBN — VI & 2 EHRHPEROER

5 BEE | BHE
im IR 82% | 61%
2 72% | 73%
e 85% | 41%
3 B DT 79% | 58 %

SEMi SHEEROE A L ARk, BREEB IUEAERAREAVTRD, £
NEROWTHE L OFH L B TCOTHLHEL72. TORBL IR

T (EBOREHIHTIER).

BEE= (EL {HEL7 iem &/*%?ﬂ]ﬂﬁ"\% item %) X 100

BAE= (EL < M item B/EBICHIM L 72 item 2) X 100

EE8 EBOBEE. MERL1—URT Ay 7 ARE LTI RD LT B
B THERSHE TE TV S,

EDREEY IFBFHTRLIL, BREN6H., BEENFETH L7, K
ETEDBEE;BIFICE . TORER. BB T 5 HFEO N — VEBPA
BLTWECEIEh b, 20, REAEOR—VITIHEEFS (RONDA,
AFETHC- B TRETONEL L BRTE L oz, T2, AHFRTRE
L7 AT ATRABEESTE2VOT, HENEARL TWABAIIHMTE
Zeva, EWHERED S,

2.7 E2EDELY

KBTI, AV oY —%fvi:, ERONE - 58 - HHETREL. 17
iy PO OBEIE - BES AT L ICA R EELA, T2, WWW X
212, ICA DEFEDOFHHEZ TR o720 THOHDERPD . RETRELETY

IRk A) v VBB LD

1.ﬁybuv—ﬁivﬁﬁwﬂﬁulof%ﬁwm%ﬁﬁ-%%ﬁmtﬁao
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FrruY—t s ARZ Y TORAICE 2T, Z—-FOHEMENET—
TR L 2GS TH %o

ATV —oREBEREZEAILICEST, BETHIHREOITT)
TS TN EROBRETRETH S,

 EEEEAY -V ET (B2 -V RAT A7 EoT. THFALD

MR - AP ERHICERTETD 5.

AT hUV—RRLNNCYATLREETAILT, HRONE - 5F -
St —EL TEBTE %,
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0 — % FAL - RERMIEHR

Stl; 4
o7 it

\
/

3.1 BU®IC

o mTit, WWW ILREERD L) SR (BRE. NEE). S8l K
a2 WHERE R L7z, ¥ b Oy —ic X A EHINE - 4 - Hil
EicoWwTERET 227

AECI. L) EMNEERABSLEL b TEMEEEIHR ) ZITO
Bk, LY 0E Sh-EEHNZH H % EoBEBOBICBWT, BRAGTE
% - B E&T%ﬁ#ﬁ%#&ﬁ{t%%ﬁ’é‘%f:b@ﬁ&'?ﬁ&:omfﬁﬁl,\ iz
KTsZLTHb, . |

AT, ICoB:(THMAMBNERILLIRD FOOEMF F a2 Ay FR—
) OflicET & HRICHET S +v haY—RBNT, XTF T VEREDE
Akt /TN DREZIRET L BBHRERLATBEERET 5. HIL
LfF%ﬁv:JTWﬁgﬁéhfw%J%ﬁar?:17ww§n1mgwj
gy L ER L 2o T2 [EEH EEFC BT 2 AEEROTUSEESR
% XBEHRICEREL TR HAMEHEETIEY A7 L OnTheSpot BEEL.
ﬁgwﬂiavﬁW%u;574—WF%z}%ﬁ&w\iazfA@ﬁﬁﬁK
DWTHRHET 50

AETIEUTOBY)EREEN TS, 328 TR, R HMIERDOERCITE
. ML A BT AREREL DI Zo 3.3E T, BGBAEROMA
@y . kALDIDDTTB—FELT, ICoB: A%+ 5, 348 TIE, IDAFIL
LT. ICoB7 —F7 7 F¥i2&ETK L st sEtEEER &Y AT & OnTheSpot

58




uowf%ﬁﬁaoajﬁﬁw\iyﬁmv~%mwtﬂ%ﬁﬁﬁtowfﬁﬁ
+2, 368 TiE. A7 70 —FOVTHME - EBE1T% )0

3.2 RBRMIEROXETORR

B - Ve, 2B AT BB TE IS T LBNERESHET ILE
Mhb, LENTIR, HBLEEETO-OICEE - #ER (UT. ¥H~v==
FU) FEBENTVD, T, EERY PT—7BROESIZLY, INHD
EHIBTFLEN, 12> F %y b (Intranet) EICEREND L I BoTE T,

LA#L. ohb ORAHEROFIEFEZLTLOEATIE R, BE~OFH
REZICL-Tik. BALEOEEOTH L UREBHLEITT 5 LTLELEY
22 P VABYEETIERESTRRV, EbIC, EERLEBOSEIC
. COEBT T VIEEENRVERSEEEFOBRLS (HFET 2o
L7 oT. BAEREFIRL 2o £H T2 ) 120ICik, BRP /I NTH
DETH) . BE~OHHIRBEEV MR EBLETTEL L ICRBIDIIR
B ORBHELEL TS, T2bb, BICHEEFBETFHICHESIN TR
FTRATFTHY ., 20FEVHIED-MBOKBEFLETH S,

3.2.1 RGRHHHROER

B OFEMZHFI BT A EERL . (1) £BFEE. TEHA, 2 -¥~==
7 v . BHERss. BEHEBE. SRR, AMSRLY &L v=aT7vEsn
t%ﬁkﬁﬂ%ﬁ%-mﬂm%ﬁ\ﬁ\%tEﬁ%@ﬁ@%ﬁ\@Muwm%ﬁ
ol BB mEY ) 9N RET= 2T MEERTWRWIERDFD %,

RF 5 ERED. BAORBRM#ED ESVTRRICIGE TERL OFH#E
BT, EBEEFL TR, IhoOHEMERIE. K770 L2, FIR, #
&, B, 52, BERICHT A s BEOERERIIFITEIEHFTE 5,

OB E BT 570101}, BROZVEFEREZI I TERCETSF
B2 IEET 5L L bIT. RF T VEMEFEOMZICET AEBEL NIV REL
NITOHBETEFERL 2 IR LbR v, ZL T, TNDILETE, FHD
BRTELNDLT - EDEERRALRKEEL 2 2 RANCHEV 2 |

59



% 3.1 BGEMIEHROER
K-l RE ]
1. FIR ﬁtm%%&ﬁétwuiﬁTé—ﬁmﬁﬁ
R8T B, fEEICSKN - TITE D HEP
AFORRICED (BEDED,

2. 1BE %Eﬂﬁtﬁﬁ’?aﬁmgxt:ﬂﬁ‘egéﬁﬁ
0. BABPERICET 3T 28, .
RS0 IRTE/EEDLET,

3. @ | BE. 7477, HBEHTEIE EDERRIC
MY 2.

4. B BB TRAL TESh 37— 5 PBE0EH
o A :
5. [EE | W5P- FIEEIECEIT 2 AE., A, At H
(K54, BE. 28, B, BB, E.
EE. NRFEHEELET,

BrgEOLZ LIl Do

LtﬁoT,ﬁ%ﬁﬁ@%ﬁ?ﬁ\%ﬁ@?ﬁ%ﬁ?tt%ﬁ\%$ﬁﬁ%ﬁ
ﬂﬁ?%ﬁﬂkifﬁgﬁ?EﬂTLiot$ﬁé\ﬁ%@ﬁ%vﬂW?ﬂﬁv
AV TORNTENEDTHIHEEZ DN S,

3.9.2 HEOTTO—FORF

ﬁ¢\ﬁ%<®%ﬁi&vx%AﬁI#zﬂ—}&ziAkaﬁ%én‘%
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JAbrERY FRIYERL TP ol 72, DT AT LTIE, FEE
cwma T MEERTWEWHRBERD/ T N7 % 3F L —ELTHS Z
FEER 0. ERICH2BLEETEFTLEP 27

T, [ZB<v=a TV ERERTYRS] HfiEme [v=aT7MESN
TW&WJKWﬁﬁ%ﬁﬁﬁﬁﬂﬁwx@#A®/ﬁﬂﬁtbfgﬁéﬂfwt
ﬂ%%%ﬁ%ﬁvaiAuﬁaﬁ&\%ﬁ%ﬁbfﬂmbfw<:tﬁﬁﬁf
éﬁt:&ﬁ\ﬁg&ﬁﬂfﬁét%igﬂéoﬂiﬂxjygl‘yﬁﬁﬁb
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SRt i ORERT ) 9N R BECRET B ANT -7 UBRETHHEIC
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%EﬂbﬁﬁwﬂﬁflﬁTéﬁgﬁbb,@#A@ﬂ%éﬁmﬁlﬂm%éﬁ
TR 277,

LI OB IR T & B ORI ED H BIC A RE AT AT LATTE
27Bicit. FeyR—2 L a—oERREL Vo2V ¥ ¥ v 7 AKLEE
bt?%ﬁﬂﬁﬁ#e\Bﬁ%&ﬁ%v&wwﬂ%1@ﬁkﬁ%OWﬁwtﬂ%
o7 477 RLOEBEEEL . WEL <V TORAL. MoK, T3I2=
r—3a v RERTAOORBFHRANT 70— FHELEICZ 5o

3.2.3 BUSHMHEHIAEICH IRE
B HREEE L BT 570103, K0BEE S VT T LLEVD L.

1. (SR - B8 - BROKA LRy 7 HRES, KEOEMIEROT PO
PEL DR RIE - BB, BETHICREE - HNEET 5o

0. ISHFIEE L ERRAZEOHE: FHARE LHRRAErELICTHESH
V2SS . BECELN-EREMOBHEDDIZER - #RETS LV,

&x>%f>zmﬁ%=ﬁﬁ@ﬁ%@%im%ﬁF#lxy%mﬁm-%E$
BAMDF v 7 E NFETTHZ ) OREETH 5.
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3&%%K%&qutbf%6ﬂéﬁﬁﬁ,Tﬁugﬁénfwéﬁﬁﬁﬁo
izl ., FIETEY ) SLHETT A LI3EL V.

3.3 FLrOV—ICEDIFFa A2 MNE

i%fdii%ﬂ%@ﬁﬁ%%ﬁLT\:@I?%ﬁ%@ﬂﬂtbf%y}u
St ESUFF AV MABEERET S,
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3.3.1 IHAoFEROHRME
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Al 2.6.3 BOEBTAWLERL IV (F)
(define-concept (F DA (is "+3#" with (or b1 dth2 b3 )
(define-concept (EE LR (is [ A9 with (or "EEZALE "E3)
(define-concept (JRIBFELTLHM (s FE S H9R Y with (or "JRFERESCIER )
(define-concept (BEIE (is E!ﬂﬂiﬂ) with (EIETH 2))

(define-concept (A8, (is IL#&% with ()]
(define-concept (BIRSF (is 4 with (E1E)))

(define-concept (BIE T 3 (or "HE")
(define-concept (FE (s B 200 with (F* "E"))

(define-concept ([ 52 #3B% (or Lg% BWE £5))
(define-concept (SII (or "EIL" "HETS" B e Ul A
v T "8I3
(define-concept (4F (or AA/E (F/E) BAJE EIE "E/"))
(define-concept ({L 845 (and (or "{b>" "F>" "R s il “EES HET IS
(not (or "FRE" "ZFK")))
(define-concept (GRH1% (and (or "2 %" "E" pee g " CHRE E))
(define-concept (#%4 (and (or b))
(define-concept (B &/ (and "4F* (or BF "))
(define-concept (B /& (F/E) (list BAJE * ("®F) "M
(define-concept (FAE (and "%* #F))

(define-concept (37 (or ">" (and "7 “TR>"))

(define-concept (B (or "B "EE > 4F))

(define-concept @LE (or 0" "1 2" ngn nge wgn ngh wpn ngH nge
nonnl I-Zlﬂ3--4ll
h5wll6nl|7lll8lll9rl)))

(define—concept (Fo AFHE: (and 42 )]

(define-concept (F-Ht#+< (and (or " A BHE))

(define-concept (A E# 6 (and "R#" #4a))

(define-concept (B2 2% € (and "HAL" B

(define-concept (FPFEF & (and repige B4E))

(defineconcept (ML & (and N BE))

(define-concept (4 FH& (and "FEE" $1& (not "L "L " UhEET)
(define-concept (& (and #F "F1"))
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A2 2.6.3BEOEBRTHRRIL IV (BR)

(define-concept (B % 1) BR. (is B before (or "2 5" " X H " "FE")))
(define-concept (%7 ) BR (is BR with ("%&#F Y BR")))

(define-concept (BR (and "78RE& 7" "BR")))

(define-concept (87 (is "* & E]*" after (or "Hy T 85" "&EK" "+i#R>"))))
(define-concept (BR. (is "* £ #1*" before (and "$#BIES" (or "2 5" " £ 1))
(define-concept (BR. (is "*Z E*" before (" T E")))

(define-concept (7 7 £ A (is "HEE" "7))
(define-concept (7 7 £ A F & (is "/ S A" "))
(define-concept (7 2 £ A (is "TE"))

(define-concept (iR D& HT (is #&MR % 2 by (or h1 dt h2 h3)))
(define-concept (IR % 2 (or (list "<) >" "MA>") "+iRR>"))

(define-concept (XEE (is "+iE>" with (or "ZhEEs" "ZhER" "% < M)
(define-concept (RDEE (is "+J>" with (or "ZRE>" "ZhR" "% < "))
(define-concept G (is "+>" with (or "ZIRE>" "ZBR" "% <))
(define-concept (ZHRE (is "+#>" with (or "ZIRE>" "ZhR" "% <))

(define-concept (ELE OB (is "+EE>"))

(define-concept (BLE DHEH (list "*" " 0" "<i>")))

(define-concept (BLE OHEH (and "+i>" (not "5 i)
(not " A #") (not "$i&")))

(define-concept (J K (is R D4 B with (or 'ﬂf?" R 5)))]
(define-concept (R g ﬁ il (or (and "+#>" (not "<iRFR>"))
"EH"))

(define-concept (BEEE S (list HF 7¥— BF))

(define-concept (/¥— (or ™" "—""—=")))
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A3 2.6.3 BOEBTHAVLIDRI I (REE 1)

(define-concept (BXECTE D& (is (or "y Bs" "+ 8F>") with (or h1 dth2 h3))))

(define-concept (EHE DB (or (list B "D" (or "ELES" "JE>"))
(and B3 (or "+E & A>" "+E>"))
ru+ﬂg>n n<¢$>n lu<#ﬁ>u “dﬂﬁ}“ 11Em3>n
(and 4 "+3E>") "+BUE>" "R A B>
"-I-]/Z !\ 5. y>n n<Eﬁ>w u§§>v‘ "E;:'E"
)))]

(define-concept (B> L & (is &M with (or "B\ L 1" "FPVEH IR
nERE L\ 2B IRE R FET
n}) i v
)

(define-concept (H & (is &% with (or "H\" ngEyan n L ol "ENT
"IZA5")))

(efine-concept (A48 (or "3 LA™ "ER" "HHEL 1T~ Ay I ="
n” 1/—'315':-'-'"3'1\1/7" -y 7#_-u”*-
(list "<Fz =>" "<PEL > "H L =" "Fy—a—"
Fy—v 2@ FRYRYFy—va—ALt
E LTl b ST AT
(list "< 3> "<FFtr>" (or "<HE { >" "<HE>")
g E N TR S v 0 A RS
-y 7,‘--EE.—/,(— n“n ua-._#n uﬁAn u*Aq.ll
'f—Xﬁ“"!’Uﬁ""<E"fﬁ>" n{.lfﬂ " 3"
"y EnrE 1) S A R A
"BIcE Y g ) FL AL e "B
nﬁn -Ey; L“,bl’_‘,bu nﬁn " }‘ '771‘7"
nﬁ -y#n nﬁ,o#n n:ﬁn n:itkll "/fj .I."HE"".'
T E i Lede b % 3T b
MEX @Oy = REF 2 NT VTR
"fFL TP ICRNG T AR 9T 4"
"Bkl b rlaEi s B "eS 4 A>T ELE"
ot EEE AT —F " Y—T7— F A b= 3T
WY A= MY Sy b st A T R
G HFEHIFY TS b EY T
Y FIT AR Y = b
BRI "7z { B AT TRIL "S> O
wl ABO e H T T H— b>" rg—FK—FAL A"
T v F>" (list " D" <T YT "TEDL DT
mEh 6 L Lt A s E Y R
Tz s "B LAZ" EHREEAH
F-TN PR T VT k=T P
R A Ll - T L e S A Ayt
"R FH Y HORE HERR ERAL LAV
"SI L TR Ay = I "B AK D"
)]

(define-concept (it (or "A — 7>"
»

(define-concept (84 (or o st "l T A ST 2= RS AT T
L .-7'.>n uaqphq. ,‘,n nﬁ»\;n nﬂ;;u " — t_>n
w+¥>" ll+.‘7"- 4 >II
b))
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A4 263BOEBRTHVWARIL-I (KRR 2)

(define-concept (F#f (or "7e R E>" "ICAIK (>""F— Ao hE>""E"
"E ORI LE R P T TART A"
"EyRY I Ey—Sa—""SDAII" "2 YT
ey ra—ym Sy —""L2L {""BRA"
nEFE =y Tz A LA T AE < LD LS
ST D S )BT R E A" "<hirHs"
ngl %Eﬂ“ "bﬁ’b)" ll%ﬁ‘>ﬂ ")\.L\>" u<—$>n nt U mn
nfeF Zon st v O VR o B < B
nenpst L TR W E <l I < >
v g =X ) —y ¥— A" HHF <>
Ry SHm TR ET LV T" e — A"
"HEIZIS B b "EFr vy Py I
D)}

(define-concept (b} (is 24t with (or "A 5" "#i} 2" "LLEEY " "Dopb"
ai‘t-,{_zw n‘:n) "#ﬂ‘é'
)]

(define-concept (B (is B3 with (and "B&" (not "Bk X %) (not E= I0-3)))))
(define-concept (B (and BRE "R"M)

(m@t(*t (m (Of 'i‘f" l’b‘l nﬂn u"‘ﬂn "LI 5 ‘@n na{.n
u*“u -Z{EE?E- wt PPl L NR*- '59 E U "
HFSHFT T oTh Ty 7 B
Gist") LEN""D" (or"H 5" "E\")
"gsv-_t.,ﬂ.,fs--l,o:wﬂrww
L} Lu\n

)
(not E31))))

(define-concept (BB (is % & with (or "B&" "EE" "F&" £W))
(define-concept ({EEX (and #F (or "+FI>" "<¥+"))))
(define-concept (flEX (is "<¥ ¥>"))

(define-concept (& & (or "B\>" "RV "EH T H" "HD"))

(define-concept (%1 b % & (is ¥ with (or "5 o { B" "B PR
"R bRV L P
"abiab""AYAY"
Qist"¥ FE¥P""TB"

)]
(define-concept (2 & %> & (or (list "H5 ) " "D" (or "7\ " "HABH")
with ("ZE"))))
(define-concept ((F#GFE (is "+ &>")))
(define-concept (51 (is B4 with (or "F&" "BEToH"ELDL"

(list "<fifiE>" "<i3>" "% 5")
)

(define-concept (FZ 5 i (is (or #& & % ) with (£47))))

(define-concept (£ & (is (or "—BE") with ("BE < ™))
(define-concept (B 5 (is "&E 5 "))
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A5 2.6.3 BEBOEBRTHVWEBZO A0 Y b EE

(define-pclass (BRENS (
(has-one Bk EJE D HD)
(has-some FHEDTEH)
(has-some ¥ 57 <)
(has-some BV L &)
(has-some H &)
(has-some FR)
(has-some 1E&)
(has-some ¥ %)
(has-some FEGE)
(has-some BEID)
(has-some FAEITE)
»

(iR (
(W(m-me ER DL

g:-lmﬁ).s DEH)
some
2R

(has-some
(has-some ZJEE)
)]

(define-pelass (BAFIHE (
(has-one

#FhHER
R#B@;é-t%ﬁ&)
(has-one 7 7 £ A )
(has-one MEEEF )

)]

(define-pclass (R RHEF

( ;
(is-a RAFI )
(has-some )
(has-one KAFEHE)
(has-one FAFH€)
(has-one FHEF &)
(has-one ~F 4
(has-one B ER &)
(has-one FFEER &)
(has-one /NELEF€)
b))

(define-pclass (5F ((has-one ETOF A1)
(is-a A FHEARTHE)
(has-one BIZ4F)
(has-some EE)
(has-some EEECLED)
(has-some W87 (L)
(has-one Z2E)

(has-some FE)
(has-one 7R iK)
(has-some FF{E)
n
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