#k3L C-19
HEIEBEMIERRBREE

Rk 22 4 6 H 8 HHLE

HREE . EBHE (A)
RZTHEAR : 2007 ~ 2009
REEES . 19200010
HRBEER (F130)
BRAEEERBSOHBEARIRICE D RN Web EBIRIBIBE & T DANEELHAE
MRRER (EX)
A Next-generation Web Foundation based on Common Description of Concept Meaning
expressed in Natural Language Texts and its Related Intelligent Functions
MRARE
AE i (ISHIZUKA MITSURU)
RRKY - KERERBIZRHARE - %
MEEES : 50114369

R OBEE (Fn=0) -

TS & EMERE - b, FIC3AIO 7 g — "L R IC R E L7 Web &, 20 a—
ANZEDERI TV OBEKRNEEZHRETEZDHEIICLT, BB -~ =07 - ik - Mk
(LD BEBRIZNL S A S #fE% FTRRIC 9 2 I nRE(L. Web (21 72 B MR R 500 O BF 78 B 7%
ITo7-. BAKEIIZIE, AFZ T —Z Tk Z 0L 345 Semantic Web & IZEZR 0, FEREFEO
Hifr & UTH A2 DB HOCEBEE(L 21T TE T, BARSHET A MARTHEEROIEN
Lk S #ETd 5 CDL(Concept Description Language) |24 2HF5E 2w 7-. CDLIZ= v
a—HF « TART U REE L E A DEASHEICEKS L WILBESEOMEEZ A L, Web IZB1T

SHEEEETLRIC L F T A HITTH S . CDLICET 28— OHFFREIX, 7% 2 5 CDL
~OEBTH S, 2HEERNREECH DO LRERIC, 7% A M5 CDL ~O2HEE
BHLRETHLHDOT, NOAMHODRVEAEIZE#RZ BHIEL, 5% (word sense) DR & IRIE
Z LT, CDLA~ERT 57 7 a—FIZOWTHIZE LT-. kD721 OB 2 = v
Ea—XIZE0iTHo 282k, NFREOEHDEWOTA VX 72— ADRETo7. F
7z, BBHOHe D~y F L 7T, BR e~y F o 7 &AL L, CDL 7 —# O EKH
SIEDOW TR AT o 7. AT EWATT HHTW3C DA > F 2_X—& 7 )L—7T CDL %k
it Web ~[a) i) 7= BRGS0 & 92 EBMEE L OIEBN BT 2R TH D 28, i a & Lok
ECHLEY AETIXCDL O L 5 R EFEOMLEMORFEE <, ZOERIT— Rl L Tns.

CDL IZHGE= T ¢ 7 ¢ M Z BRI TREATET Z L2 _X—R L LTV 52, BN
ELTHAMGRICHK S & Gk T 4 7 4 X7 W ORBRBRELMEL Web k= ¥ DOfER %
AR L CEEAET 2 FIEEZ B R, B%E Lo, ZOFERCRIE, 2009 4 5 H O WWW [EFE2 5 (Web
BB CHER TR b HER B H25) 127 — 85— UCER S, EEI SO 24 245
7=, ZOFEAZIEH L, {(Tokyo, Japan), (?, France)} O X H 72T 4 T 4 ® MBS &
LT, {?=Paris} &2 % &5 RWIERMRIZE T ¥ (Latent Relational Search Engine) %
B L7z, ZAUEFFFHIE DT 7.

FIZ, Web Mo L2 BOEE T4 T 4T REMTHEZRBEREAE T =
T AT 4RNT BRI TS, LWk S22 Y o 7kic K5 Open Information
Extraction FIEZAIZ, Bi% Lz, Z O b RFHHREZ 1TV, £72 2010 4 4 H O WWW
EEESFEIZ T ==L L TERE SN, &WVilliz 57,



WFFERC R OMEEL (3E30) -

The Web has grown to an indispensable social platform for global information flow,
sharing and even co-creation. We carried out our research on a foundation of
semantic computing toward a next-generation Web, which allows computers to
understand the semantic meaning of Web information and thereby to work on the
retrieval, mining, editing and organizing Web information considering not only the
surface level of information but also the semantic level. Specifically, we worked
focusing on CDL (Concept Description Language), which is a common language for
representing concept meaning expressed in texts. CDL is a technology originated
from Japan, and has been undergone the process of international standardization in
W3C promoted by our group. Because CDL is not dependent on a particular language
and has a universal property for all the natural languages, it can be called “computer
Esperanto language” and may also contribute to overcome the language barrier
problem in the world. The current first issue on CDL is the conversion from natural
language texts to the CDL representation. Like in machine translation, its full
automatic conversion is impossible in near future. Thus we have studied and
developed a semi-automatic conversion method passing through the process of word
sense disambiguation, where a human writer/operator selects the correct word sense
when the computer cannot determine the correct one. For another issue regarding
CDL, we have developed a semantic retrieval method for CDL data, which achieves a
semantic-level matching efficiently.

The base of the CDL representation is to connect two word entities in a sentence
with one of predefined relational labels. As its related research, we have devised an
efficient method for computing the similarity between two word entities based on the
distributional hypothesis through the use of a search engine. This research was
highly evaluated internationally such that it was accepted as a full paper at
WWW2009 (the most prestigious conference in the Web technology field). Based on
this research result, we have developed a new type search engine named latent
relational search engine, which accepts two entity pairs with one blank element, e.g.,
{(Tokyo, Japan), (?, France)}, as a query, and produces an answer, e.g., 1? = Paris} in
this case. The mechanism of this latent relational search has been applied for patent.

In addition, as an extension of this relational search, we have invented an efficient
co-clustering method for mining typical and meaningful entity pairs from lots of entity
pair candidates extracted from Web texts; this framework is called open information
extraction. This research was also accepted as a full paper at WWW2010, and has
been also submitted for a patent application.
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Common Web Language Evaluation and Installation
Incubator Group Charter

The mission of the Common YWeb Lanauage Evaluation and Installation Incubator Group, part of the Incubator
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Activity, is to substantiate the CWL {Common ¥Web Language) in actual web emvironment using the pilot model of the
CWL platform. The CWL is a graphic language of semantic network with hyper node and is used to describe

Decision Policy

contents and meta-data of web pages in three different type of form such as UML, CDL and RDF. The CWL platform

allows people to input CYWL using natural languages and display information written in CWWL in natural languages
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Using this CWL platform, the CYWL will be evaluated from multiingualism, semantic computing and semantic web
points of view. Based on these evaluation and feedback, the CWL and its platform will be bearable in actual use in
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1) spring(icl>tool) : /N, AU
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The CWL is a graphic language of semantic network with hyper node, a node represents a concept, an arc represents a relation between nodes
and a node can be annotated by attributes. This CWL can be expressed in three forms such as UNL, CDL and RDF . The same information in CYWL
can be described in each form but in different manner. The CWL.unlis a language in UNL form, the CWL .cdlis a language in CDL form and the
CWL rdf is a language in RDF form. Information in the web is basically expressed in natural languages. UNL is for multilingual activities. CDL is for
semantic computing activity. RDF is for semantic web activities. Various information will be expressed in three types of representation, and
applications based on thase representations will be developed, and information will be utilized
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+ NominalModifier (BRE7 & &)
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+ ValueOfAttribute (J&M:fE)
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<John reported to Alice that he bought a computer yesterday.>

Event#A01

Event#B01

computer£h02

vesterday=h03

{#A01 Event tmp="past’;

{#B01 Event tmp="past’;
<#b01:buy;>
<#b02:computer ral="def’;>
<#b03:yesterday;>
[#b01 agt #John]

S D foi s 2 K [#b01 obj #b02]
B BALR D, FERERBLO [#b01 tim #b03]
RAHBEFZREZR TSR }
BIfRCHRE TN D <#John:John;>

FEAGER (Flal |z 3 <#tAlice:Alice;>
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<#a0l:report;>
[#a01 agt #John]
[#a01 gol #Alice]
[#a01 obj #B01]

(T B

@Be%ﬁf AR TD.

BWRE Z Loz cb Roh, #lz
ﬂiﬁﬁu(_Ob\TliPropBank“Cﬁﬁb‘6%'@/\
LY=¢ J7/\/l/7b>3%>é L2y L Z AT REE
) 5 5 ﬁ BEEZEZ THETHHDTDBH Y,
SEREMNL O = = PEE . F e, B
R E 720 TIX LD B T H D FEREARM
DORRZZHR T 5 2 &k, FRERBIER,
BESRTR (BB b7 &), Bk BafR,
ZHRBER LRI/, £1DLHIZ CDL
XZNH OB L E ATV S, CDL O REf%



FINARGI LB /NREFERT 5 Z & ik
LW, ZEEREIRR O 11555, UNL
kot amE L CEEBNICHSTHD L
EIEINTE TV,

J— R (EEEE) iofhmanz @itk o
BT SCOMBERH 72 TlidZel, €4
T AL o EETRBITESL LI
RoTWA., fIZZDXITHEE, EFHEIh
T RBEMEL AT AT MITEE L.

#1 CDL OPRfRTEE%:

b5, B TH DR R (FEREiE) %
MR FEREA Y br YV — 2K EENICICHE
T5HZ LKy, FEEM S NN—Y g a2 ff
R CTE DA E o TS (HARZERD
CDL.jp, FEZEH D CDL.ch 72 &). &HEE
DFEFITFEA L 425 UNL @ UW(Universal
WordlZxh iy 5 Z Lz Xk v, CDL.nl X
FEDBER B DERIMORZIMOIA L 72
5.
AHFFETIEZ D CDL & —
AWZLT, WAL Web D

Time (with respect to writer) (Il
past present future

Aspect (view on aspect of event) (Zr o)
begin complete continue custom
end experience progress repeat state

View of emphasis, focus and topie (5l
contrast emphasis entry gfocus theme
title topie

Attitudes (modality) (FEFE)
affirmative confirmation exclamation
imperative interrogative invitation
respect vocative

Feeling and judgements (@44 = HIET)
ability get-benefit give-benefit coneclusion
consequence sufficient grant grant-not
although
insistence Intention
obligation obligation-not should

discontented expectation  wish

want will need

rare regret unreal admire blame
contempt regret surprised troublesome
View of reference (& =—)
generic def indef not ordinal
Logicality (FFEAIHETED
transitive syvmmetric identifiable disjoint
Modifying attribute on aspect (HHD£ 1)
just soon  yet not
Attribute for convention (ii5FEEL L)
passive pl  angle_bracket brace
double_parenthesis
single_quote

double_guote
square_bracket

TA—H A,

politeness

unavoidable
certain inevitable may possible probable

parenthesis

SRR L U TR R
T AL B T2 DI L BE R RE
DOWFFERHRE 21T > 7=, [RIFFIZ,
CDL D JEHfETdH 2 BfRELR I
B L C, HEE= T 17 « [
FERE) DOETER 72 B R BIfRICEE 5
LA LD T,

4. HFERE
(4-1)TF A b5 CDL ~D¥
HENE#

CDL OHURTHO—>DFHE
%, ToRbERETHS. A
REET XA MM LDOLHH)
BHIIFAETIEH D), ELW
HERRIRR & [RAR IR EETH 1,
M ENDONFIT L DEBD M
Tlipb. TONDFITHFR
LI TEMERBENLOTH D
VBEIND 5.

UNL ¥ 2T AN THLT %
A F 736 UNL SRl icEH#ad 2
DIZEARIZ L — L _— 2D
FFME L TN TWAR, 20
=Lty MEEE B
DIZMZ T, HiEEREHMEZ
R L — IR o - B A Nt
G LT LHMRL—LEY MY
R TWA. BEDOL—LT
MWD Z ERHRVE, 7
X AR5 CDL ~DZEHD K

PLETH 5 L 91T, CDL IR B4 &
HDTNDHTET TR, ka2 AKRSET A
FNEBRBEOBEWRZ, SOIILEOBE LN
VCRBT 2O LB Bk RERE & EE
FHELTIRELTWS., Zhnick-Tav
B a— 0, BRI B S AR T
HIZ LT D, LR E R AROHE R e
EIN T e ST A ERLND. Tibb,
HIREEET ¥ 2 ME—H CDL.nl AR
WA SN, ThaItErEEE L L CTEAWD
BWHE (E~vr 74y rara—T 10
7)) ORBNAIREICRD.

CDL B RIZfEB O 558 KA 7T, FLH
WCHASHEOEWMERBIZHEZS2HDT

ExZKIBICEDDZENTE
5. ZIT, FT LR CHEEE
WMtk A2 A3 2 WEEHEEICH LT, AFITLD
PEREIN, MEEITO 2 —H A 2T x2—R
ZRRFE L. 2 TOEEEFHFOHEICKH LT
AT & 2 FEFRBRIN A ERE T 2 O T fEMEE
T, BIBOLRNSHEREZRETEHHED
2\ DT (Bl 2145 O bank 12341215
SR CIEERITICAH Y T 2588% (UW OREL
C bank (inl>organization)) (272 %), HBIRIZ
B 35 35 25 MR R M R 1Y 0D AT RE 72380 45 A B0
EIOICLTWa. M4TZ Dy AT AERRIE
Y- HEVERA v F T 2 — ADFET &R
LTW5. HAGENRETANERTHES
HEMLIXREEZ DY, 4 BIZEETH R0 7270



OEBOBETHEM TN DO NTRINEITO 2 (Support Vector Machine % D Fik) Z{f

LIz, ANMIEBEOZRWE THRIEFTAS STHAEIT) ZERHLWRERD 5.
EHNEF I TWS., 27 7a—F0DH (4-2) CDLT — #Z DEWRHIRE
e AR, DREFATNERD L O IT# COLFEER L72F —Hidarva—4 L ENK

HHTANFEPBEETLHETOT F X Fp Bk D Z ik,

CWL Platform Interface

Universal
Words
(Lexical

CDL data

T a—4 L)

Language Server
for NL texts
consisting of
disambiguated
word senses

The UNL System

B4 HFEFRERICLDITF X 06 CDL ~O¥HEZE#R (I EEEaE#RO 77~

S INA R T = — ATH )

50 CDL ~DZE#HTH D. BT 5N W R ORI/ B D120,
R0 2\ THENT & £ 7=+ Tl Ze W E R W%ﬁ%m@@% IEWRMRB L VD Z &
Blfggro>Y — Vv EFIH LT, XHo=>TF D, BEOF—U— RFRAEZIEKLT MK
4T 4 MNCAFET S CDL BfR % H #hihh RKEBZT, £TEK (entities) FORHRE

Téﬁ? b7/, UL Ziud etk | RE LIRS e
12725 ECITITERHANLETHD. T 777 TRYZLICEY

2725, ZiuIfuvnEab

, —HEOST T

42'?6 CDL Titik sh7=7—% (a—/ %) ﬁ'ﬁé\ﬂliofifﬁf‘%é:k&iﬁéﬁ, ESen
MEREFRBEBTRN &G, HBUEHE BRBENENDNNF—ERFEL, £h
KV CDL B4R IC B L THE Ak 2 75)%%%7‘;1/\&% THLEE A TR, LALEE,

Find hyponyms of “take”
under the condition that the
hyponyms exist in EntityDB

Parse CDQL text -
v
take ?y to SPARQL
DQ

John

\NordNet DB Ent|ty DB

John

SELECT ?x
WHERE { SELECT 7x

} ?y cdd:agt cdd:John .

7y cdd:obj 7x.

Select the word corresponding to
http://example.org/sample#04

Jena RDB
Medel

Result

http:/fexample.org/sample#04
l
computer

{?y take;} WHERE {
[7y ag! John] ?y rdfitype 7a .
[?7y obj 7x] FILTER (?a=cdd:buy || ?a=cdd:take) .

Query: What did John take?

X5 CDL T —% OEWHIRE S AT bORERK



BAMRREICE S TIRETHZLICLD, &
BRAEREIMEICE S SRR FEB SN D, K5
X2 DX D 72B 2 CHEBLLICOLT —# O
RYATLDTa NI ATERLTND., O
Z TOMWAHEFFEIFSQL—like72CDQL
(Concept Description Query Language) T®
D, WFRONE CTIZRDFO WS HEEFE
&L TEREL SN TV A SPARQLE FHVL T
%. SPARQLIXRDFT —# % BT — # ~_—
A (JenaRDB) THIHLL TRV, KEMKET—

ZIZHRETEDEEEZHAZ TND I &b,

FALE.

ERBPEREEIC B S BB DR OB IS T,

FEFEIIAZE NN LWV oo —BHEiRD
X, TAEWTRORIDOAR L EN
7. 1 LWOH T XA ECDLELRNR S,
MHER DRI DOARDELITHEN 2] LD
BIWEDEICH L, “AEM"EEZLD I &N
HkD Kotk s i TE 5.

43T 4T 4 T HOBRELERHE

&

BRI CRMRIE SRR =T 4 7 o
i > BALR AU o G35 V3 5 2 70 B2 SR H gl
TH 5. @M ELME (attributional similarity)
%, =7 47 ¢ (HEE) (a2 @M
DOFPMEIZ X > TEHlS NS, #lx 1L, car
L automobile 2% < OEM (Bl 21X, =Hig
EHT S, mkllfEbons ) 275
o EmVWEMEEA L, BHEIE
(synonyms) & HIE SN D, ZhucxlL, 22
T O BB IELLME (relational similarity) i 2
ODTUT 4T 4 T MICHEET D EKRR
BftRORtIGIcER 3 5. il 21%, (ostrich,
bird) & (lion, cat)® 2 DOHEST 2 E X 5
&, 7Ostrich is a large bird” & ”Lion is a
large cat’® & 5 RBEAGRAGFIET H 2 LI &
0, ZHb 2 HEET MOBEREEETE W
EHIEESND. 22T, KEBICHFEETD
Web 7 &% 2 ME#HZ Web MR P % il
LCHIFL, 2ok 2BERsEElE 2 535
DNRBIRFEEBR, B LTS, Zh
WL B REREICR I N FEM T
T 72 <, (Google, YouTube) & (Adobe
Systems, Macromedia) % B IX B4R D 5 TH
BlcdH v, (Eric Schmidt, Google) & (Steve
Ballmer, Microsoft)iXZi1Z410 CEO T
5 EWV) RO R THEEMERNm W E Vo T
K OHELAIREIC 72 5. BURBELIME XA T
FNRESY B CTIEINE Sk A & FiHft (analogy) & L T
SN TEZN, Web DXL 5 e KEF#RE
FIHT 2R T, KFEOFHMENH 5.

2 CHEBIMREOR—A LT 501, 3
T D HEET JHILIZEN DER R X
— UM LT AL BRI i o &
3%, /Af it (distributional hypothesis)
Thod. BEIE, 1) eIl h A i 7
D EDT — X F IS B ERAIT LB L T

HUPEEZAHRET N5, BREFIZHEHTHHE
HAFZE L L CTiX, P. Turney 12Xk % LSA

(Latent Semantic Analysis : 2 IRIC{ T8O
SVD(Singular Value Decomposition) % F\»
D) LD HERD DN, Bxlixth bizh
RHRKET — X %R BICRN R FEE
ERLT-.

1) IZB LT, R TOFIE Tt %
179, HEEXTX, VIZR LT, MRz
T X&Y ® AND BM#EZITV, X &Y 3k
BT OMBRERDA=~"y N LD XLYDH
K OWRIEDE S LEELAN O JELGER 2 —
# GEHEUNOX v v 7 2R L THT 5.

G EE LT, BHFIETXTD & LT
[Fl—IZ#% 9, Inc., Ltd., Corp., Mr., Ms., Prof.,
Dr. & [EA 47 REO E A 4450 & [F—11
95, didn’t 72 £ DOEMEZIT did not (ZJEHH
T2REHY.) FEMIXI Z TITEKT 503,
prefixspan 7 /L3 U X ADOEERIZ LY, H
BIBHEDINLL L & 2 D EUGER N E — v %
RPN ONH L, FFEEEET 5.

DICELTIE, EnXsicLTHan
DB BRI NHT — o ORFEBERITIET IS
B B bl b T &, FHEERMICE
R 72 BRI BIR 2 R T EH O R EHE
DEFFHETDHZ &, FIFEEZMIZITMH
BNFET 2225 E L, LFOHIETH
BT W OBPEERE TS, £, ARk
ERABEIR A R TR ANY — 2 Z AR
L7z TAZ Y 72k ELDD. HlzIT,
BUILBIRIZOWTUEX buys Y., “X acquires
Y.”, “X completed the acquisition of Y. “73 &
TERZRERAIRERZ R L TS, ZOHH
DY TAZY TIEET, BRGNS —
EHBERICLY Y =T 47T D RVT,
HIRER N Z W RZ —VEIZZ N BT
DHFERT O OES (RIS ARG
HoOX) T L, BRI INTE T TAH
L DEBEAREY, ALy a L R TFTho
T-OBEF I TAXNELDODUHEEITH. =
NiT & Bk (greedy) 2R RALEE CH V , K
T OBEFZITxE LT h IR R L A3 A BE
LD 7T AL S IR SRR
fCH AR Tl 72 < FHBENHFIET H D T,
HEEAT M OB LIME X RS OB 2 5 &
ToH~vNT AR L > TRIBET .
LSA 12 X 5 HiE TR BERED BT 72
5 ERER R R /2 D0, AREFHEIET
I3 OFERR L 22 5.

ARFEOBHBIE LT, £208%RE26T
57100 HEEASTIZOWTH 2 FALIE 2 515
L, BRI SN\ Ty ZAZ ) 72k
BIRZ BT 5 FERZITo 72, Z DRy,
FERLH — U D8 T A= 1F L=5, G=2
ThHY, FHFESTIZOVT 1,000 HO A=
~w ~, F 100,000 A=y LUK 4T FH
DRE =PI EN D0, 2095 2 FER



EHBRT 28 15 FiZ—2 (8 31%) &%)
R — L LCERT 5. Erehrsos
R—2 DI TARY T B To - fERDE
FEHRRKZEWVEIC BAL 10 Moy 527 %5

L OB%IT TParis] & [France] & OBEIFRIC
HPT 500 ThDOERN RO EHE, Y
LT TUADERR EOBBERHLINLTH
%), WHEBBBREBOT AT 4 TIX7 ey

F2  BRBEERIMEFEFMEH 07— 2t v b
| Relation Type | Total contexts | Examples (20 in all for each relation type)
ACQUIRER-ACQUIREE 01430 (Google, YouTube), (Adobe Systems, Macromedia), (Yahoo, Inktomi)
PERSON-BIRTHPLACE 72836 (Franz Kafka, Prague), (Charlie Chaplin, London), (Marie Antoinette, Vienna)
| CEO-COMPANY, 82682 (Terry Semel, Yahoo), (Eric Semidt, Google), (Steve Jobs, Apple)
COMPANY-HEADQUARTERS 100887 (Microsoft, Redmond), (Yahoo, Sunnyvale), (Google, Mountain View)
PERSON-FIELD 99660 (Albert Einstein, Physics), (Roger Federer, Tennis), (Shane Warne, Cricket)
I
#3 L7107 T AF ORMGERRY|INSL —
cluster 1 (2868) X acquires Y X has acquired Y X’s Y acquisition X. acquisition, Y Y goes X
cluster 2 (2711) | Y legend X was X's championship Y Y star X was X autographed Y ball Y star X robbed
cluster 3 (2615) Y champion X world Y champion X X teaches Y X's greatest Y Y players like X
cluster 4 (2008) Xtobuy Y X and Y confirmed X buy Y is Y purchase to boost X X is buying Y
cluster 5 (2002) Y founder X Y founder and CEO X X, founder of Y Xsays Y Xtalksup Y
cluster 6 (1364) | X revolutionized Y X professor of Y 'Y since X ago, X revolutionized Y | X's contribution to Y
cluster 7 (845) X and modern Y genius: X and modern Y | Y in DDDD, X was onY by X X's lectureson Y
cluster 8 (280) | X headquarters in Y Xofficesin Y past X officesin Y | the X conferencein Y | X headquarters in Y on
cluster 9 (144) | X’s childhood in Y X'sbirthin Y Y born X Y born X introduced the sobbing X left Y to
cluster 10 (49) | X headquarters in Y X's Y headquarters Y - based X X works with the Y Y office of X

Lt@ﬁi‘i%:% THD.

HREEEMi D /=D RK 2 DT —H & v M
wa,5$®?@mmiwk%ﬁ%%%%
(Z ZTlE k=102 X % BAfR%R A £ 2170
45 DF—H¥y hTITARZY 7T L
D EMER S Z — B EEE L, KOO
1/61 OF—Z |2k v ez e T %), BEF
FEIVEOERENER TE 5 2 & 2 5E5E
L7=.

(-BEBRRTET VU DRF

Web 2 EDTFH A ha— 2@ H|C
VT 4T 4 T O BRSNS FER S
NTW5, fitkOF—U— KR—ARRT
CUITHEERT OB AR L TRET
D2 MR, BIEMICFET 52 < D
RELRIE 2 M IR T X ey, ABFFET
1%, HEEMOETER 72 BIMR 2 B IR L,
FIBFRIC K 2B TE R = v ¥ & B
L7= (2009 4 12 A \ZHRFFHRER) .
BEBIMRRER & 1F, HEET R OBEN 7
BRAFIHT L0k, AAHEEST L
LT 2 HEET MR T 58 LWRE T
A LThHD. BIEBRRERT ¥ OB
K617 LTWwWaA. 7= U — [(Tokyo,
Japan), (?, France)] A1 Sz & &g,
[Paris] Z AN T ¥ 7 SNTRERY X
h&IET. FOEMIL Tokyol & [Japan)

— e U= T ADWFERH L T N—TIT LD
BRI E HRIE O TR S T & 7=,

AHFFE 1L (4-3) D BAFRIARIME G IE OAFFEIC
&, MBHELEBEICANTZRYOELE
BB DU 2RI L TWD. BIfTLT,
BHFEOF—TU— R« R—Z2AKBRT T %F]
LU CIEBERRRER A EI L=y, HIEMIC
BT AREGRE I TET, BESTEY
WIELAL(MMRR) 2N EIRW. £/, 70U —4L
IR —TU— R « R=2B- T
FHED 7 =) —%FF TN D O THED .
AWFFE CIXBRRH O FiE 2 M, eGSR
BB PUVHOA T v I ARERL, &
s B 0 BACRELEE I E OBF e Al R 2 06 L,

1 I 23D K FE O i O E B AR IR SR D SR HL & ¥
STWNA,

BIERBRMBR LR T H-01201%, =T
474@mﬂm7kﬁ7@40®1/74
T4 BOBBREMETAZ L L, iHEhT
X7 ORRELEEZNET HDLENDD.

Q) =T T 4 - AT HIH EBEROFRD

R AT DFIWWWR EDT F Ak a—x
AMOIUT AT A XT AT ROHEERH
BfREfH L, MEHAA T v IR T —X4

N=2z BT 5. £F, 7F A b - F¥a
AV IO EMHL, o723 a RIS

SHEIL, X T EMT (DL &, named
entity & [FIRFIZ R 2). B 213

Fﬁaiﬁﬁ@éﬁf%éj&wo

L, THOR/E A4 12/BhE ;A

Outﬁut

? = Paris

KIE AL ; OB ; EESILE
ThH/EE] OFIZpiTensd. 4

Input
Relational

Search Engine

6 JEERIBEMRBRRT Y O




NHNTFIFD4G, BEAAFERE L, ~
7w AT % BE O F2HE CTIIE A 4w Lo
LTy, EERoxenbix, G, H
R) OXTHRMHINDS. EEICEKRE S
ARTIREEHBAEE NS <, BRICIET S
RTEHEVHERFEL . 22T, D
BEELL EDORT 20 S xt g &9 % (HiE
OFEIETITHEES LI b)), £72, CHoREEN
EITNIED E Y BHRE R 2 WAl REMED B
DT, FHEENH D BIME Dmax LA EOST 1366
Fxtgrl U < BIRZ i L7au.

HEERT 245 L EEIZ, <7 ORf%
HRTIEEANAS — b 5. RERENA —
NIRRT OHBNLE O BN FERES 2 EY, F
n-gram & UL CHIHT 5. B2, EFEoC
Ti%, G, BAR)T OiERE/ 42— HE£51%
(X IZY OE#, X ZY 0EHTHD, X 1T

Y*E#8 2 ate(T* 13U A0 KA — FTo {@
VI EOREFEZEWRT 5H). HiET S LiEsE
B — v pl BRI HBLT 58 E % h(S) -
p) LT5. FOLX, HESNT S ORFEAN
7 MVOEFEITI OEE S p) & L TESR
T 5. £7-, BREAY— 2 pi OFERT Fv
DEF] #h(S p) LT 5. S HEE
R LN = REDORE LT — N —
ZNRIFT B
Gi) PAMREMUERHF & 7 = U —pg
ANh&En=7=)—(A, B), (C,? IZ#x LT,
F9, XTAB) T —F_X—2LE&EL,
X7 ORERAERTRERE AN Y — 2 .
X7 O ERT T = EETLMmOC, X)
RXT ERBAEROBERAT LT H(0F0, B
AT OFE—BEHENCT, AT & —ELL
FOREFEAY - BT S). (A, B) XT O
e~ v (EHFIT N
h(AB); pp O~=7 ~v) E(C,
X)XT DR T MV ET —

HR—=ANPLIRY L, ~T D

Query:
Word pair 1: |steve jobs apple
Word pair 2: | microsoft

Search |

steve jobs is to apple as:

e ['ballmer', 'steve ballmer'] is to microsoft (Score = 295)

e ['hill gates'] is to microsoft (Score = 52)

e ['danny thorpe'] is to microsoft (Score = 27)

7 BACRRRER 7 = U — LIRSk R

Query:
‘Word pair 1: |steve jobs apple
‘Word pair 2: [? microsoft

Search |

steve jobs is to apple as:

e ['ballmer’, 'steve ballmer'] is to microsoft (Score = 295)

Show evidence
Show evidence

Show evidence

o Steve Jobs is the CEO of Apple, which he co-founded in 1976.

http:/fwww.apple.com/pr/bios/jobs.html

o Steve Jobs is the CEO of Apple, which he co-founded in 1976.
http://jobsearchtech.about.com/od/historyoftechindustry/a/SteveJobs.htm
o But nothing as mundane would prompt Steve Jobs, Chief Executive, Apple, to predict that cities will be built

around it.
http:/fwww.rediff.com/netguide/2001/dec/03ginger.htm

BALRFALLE 2 FE 4~ 7 b LD
at A CEBPEIC X VEET
5. (A, B) =7 L(C, X) =T
DIEFEIZ~ v T T HFERE/NH
— I nWo T, FERoiEE
INF—  DRFEAN T MLV EE
W, BT o= s T A
2V 735 Bz, “Xis
CEO of Y”, “Y’s CEO X" Y
chief executive X” #[R L7
AAWCELEDD). AL T A

Hide evidence

o Bangalore: Steve Jobs, Chief Executive, Apple has admitted that a mechanism exists within the iPhone that
enables the company to unilaterally remove software from the iPhone.
http://www siliconindia.com/shownews/Steve_Jobs_confirms_application_-nid-45489.html

o In a abbreviated broadcast, SEGuru reports on the announcement that Steve Ballmer, CEO of Microsoft will

deliver the keynote at SMX West 2010 in Santa Clara.

http:/fwww2.webmasterradio.fm/seo-rockstars/2009/microsoft-ceo-ste ve-ballmer-to-keynote-smx-west/

o Steve Ballmer is the CEO of Microsoft.

http://gna.rediff.com/questions-and-answers/who-is-the-ceo-of-microsoft/843117%answers

o Steve Ballmer is the CEO of Microsoft and one of the richest men in the world -LRB- § 25 Billion -RRB- s0 [
guess he's allowed to do pretty much what he wants including looking like a fat sweaty dancing monkey.
hitp:/fwww sonicbomb.com/modules. phpTname=News&file=article &sid=32&mode=thread &order=0&thold=0

o The news broke after a meeting in Seattle on Saturday at which Steve Ballmer, chief executive of Microsoft,
sought to persuade Jerry Yang, co-founder of Yahoo, to yield to the software group by raising his offer from $

31 a share to $ 33.

hitp://business.timesonline.co.uk/tol/business/markets/mergers_and_acquisitions/article 387 2866.ece
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HIWZNDIRH =X L8y — o b LTHRY,
RTHEO VA HEPEEFHRETS.

Fo, TUT 4T 4 OEBERBIEZ WIS
BIZDIZ, CWbZrT 4T 4 %7 TAH
Vo 7+ 508N 5 (Bl 21E, “United
States”, “U.S.”, “US” IZFRI L7 7 AXIZABD
k2T B). 20D, =TT 4T 4 ED
RT R T T AT 4R ILET DT
4T 4 DT NV EERTD. =T 4
T A DFEPEXT T 4T 4 DRFEY b v
DaYgA UHEPEL LTERT S, HEED
WS T AT 421 ODY TARIZE LD,
HAFRERTRILZ FAZ DT 4T 4 Th
i, R r—7& LTt 5.

BiE Wikipedia 7T & A k2> & 44 G EE~LT
OEROE D R BHA T v 7 ABMEKRL
TW5., > T, DNR—REFLTLHEL R
<, ZOA T o7 ATEHEENRWEHEESLT
DREDOEE Tonthefly THREZ VU %
AW TOBTERBRKREEZIT > T— NiZkb,
RIS 20D Z LT D

71X T(steve jobs, apple), (?, microsoft) |
DORFRMER 7 =) —IZ% LT, WO

X TCT3ODERNVEINDIEHEEZRLTWD.

Z @ 7showevidence” #7 Vv /35L&, &
ORI 2> TWB BT U ABRTREN, K
BIXZEDHITHS.
@5y~ 7474 HBKROEIFRAEZY

7 X ik

Z I (4-3) O BHR B G RE O PRk &
L CH7MFIERRETH Y, Web 2Bl L7z
EEOEEZ T AT AT b AERM
BEETDHIZT 4T 4T OERE, HL
Wik F 22 Y o 7B R T D
ThHod. ZO X5 RMEKEIX Open
Information Extraction(Open IE) & FEIZNLTH
v, =T 47 4 XTHOEBRIZOVTO
Open IE OZhREITHN 2 FIEDRIZE L 725
TV 5. Open IE 2TV BIERARH O 1A
Hblif) & (semi-supervised) 7 7o —F 1 H 0,
Z IO (seeds) & 52 T, ZOEAE
EXR LR L TV D7D, ZHEvHES
(BPHFE) ~OURLFHED TR & W D RI-ED &
5. ZhuIktL, ZZTcokrogary T
\Z XD HFETIE, FIREZRBAMRAERI & 2 DT
FRICHG 2 6NT, BOFEMICHET S
Rae R ENRERFHER>TWND.

Z O A A B 1 B AR BT 1 (relational
dualiticdh s L 52 5. BIb, & 5RIZH
SIERY 7 25 (extensional definition) & N1 & 2§
(intentional definition)|Z & - THI % (ICHET
HZENHRD. I ITH D ERE R OFH
ZHREMICHIET D LKV RET D
ETHLDOIZH L, BEITZOBBREED D
DB, FMEEZRET L HIETH .
TUT AT AXRTHORBARIZONTEZD
L, OO T 4T 4 T EYIETD

12

DRIMEREE L 720, ZH D DJENFERR
FING— N K> THIET D ONRHNEURIE
F#LD, HIzIE, BNBMRIZOWTHR~D
L, (Google, YouTube), (Microsoft, Powerset),
(Adobe  Systems,  Macromedia), (‘Yahoo,
Inktomi)...... RENAEER LD, X
bought Y, X acquired Y, Y is acquired by X, Y is
purchased by X, X completed its acquisition of Y,
...... RENPNERERICHEY T 52 L1T7

FiEE LTI EKRN =T 07 4T
Zfiehl, FEERAI NS — B RRERIC L2 2 Ik
T~ MUy 7 REAREY, K x ORI A5
~ M)y RERIITH L eEZXDL. IO
Yier, Mo T 4T 4 7T ORISR
SRR O AT OFLE N DR T E, £z,
Rl D FEFE R Y N & — o O BIARFE UM 1 HE
HhOSAATE OFPEL LM TE 5 2 L
2%, BL, ARG B A FTEE T &
0, TNERLIZELICHEL AL, Zh
W&, fitdh, AR EIC FAZ2Y T
5T T ALY TN EBEIND. ZHT
BRI 2R E— A2 R DD, FERRGISZ —
URAEMDIT O DE ZWIN L, FFEZEH &
i L CLERNE, WAl ERT 2 ETHY
s,

HARBIZ 13 (4-3) 0 BIAR IR G 5 TR
il GESRRINI NS —2) DIHRTHOWTHEM L
TWeo greedy TRWHRRR T T AR Y T %,
R, A BIZEA T 5y 922 Y 7
B LTHRT 2. (7, BBERIINS —
VIR, BRI IZEE O LR (POS 4 )
RIS = b ZOHFO L HITTDH LI
L0, "F=COPARIRBEND Z LR
D, ZOXHLTWD.) Hro2x2Y v
JOfERELTHONDEMINTZ~ Y
v 7 ZOHEENE, BROBEREAT L =T
AT AT « 7 TALTHY, Rl ER#®
BMOBLRTHEOREE L LD T AL
LD KWHGETIIIBR SN2 T AZITHD
W, AREFRGIE L L CRAREERI O L L &
fTETHHEEDEB L TWD. £, 77 R
ZY I BT LR ALy a b R
EDOHL G2 5 HiEBHE2 TS,

o T REY U TEO R FEFET
Lz, X2 LFELSHOMBKEAT LT
T 4T 47 (5%x100=500 ) &HHKx
VUM A=Ry b BELIN D RERRS
WRE—=v DT —Z %y b A7z BEREE
PEC X DR, ANMBEfRRy hU—2
Web 26 /(602 EBER> AT
(50,000 ~=7) 7 BAREH)THE 72 BIRIER]
O AHEHHRIE (Open IE Ri&E) DOEBRAZAT
v, BEFFEZE SHEREZFREL TV 5.
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