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« 9FEFXZR (Taxonomic Relation)
— Subclass: Is_A, Part_of
o JEHHEFEZR (Non-Taxonomic Relation)

~ Property/Attribute
> NI (Axioms) .
- R . RSN (KB, RHEZ) ABR o
CoER

s Tl . ot
[ BOBAYD «— TTE — XESSR, (S 'iv \jt%%//l

S

-------- [ @mes, 2% =8 | .

FRIARIERMY

I

. R
Subclass | subelass Subclass

N

Concept |EEEETS Concept
IR
Instance) InstanceOf InstanceOf  InstanceOf InstanceOf
/ /
| Instance | ...... | Instance |—| Instance | | Instance |

Autribute Relation P
%
~ SEf

S Auribute Relation

W RARANRAELR

[m]

SRR DYERITSRAIRIR
> SEYDERIISE (ARSTEREL) R—ASSAHREENR, REHS
(3851, BHS) , AKBAIEIIRE.

------

7
subclass \ Subelass Subclass
/

[ I e R o]

) FIREE
\nstante?/ InstanceOf InstanceOf  Instance Of InstanceOf
/

/
| Instance | ...... | Instance —' Instance | | Instance |
Attribute Relation
\ S
£l

AN Attribute Relation”

O Ontology (45K)
o Taxonomy (9DZEMER)
O Folksonomy/Metadata (FFRRES)



Ontology

Ontology

o Ontology is the study of the nature of being

o Ontologies 2 (fEdlE) ERARN—MEN, SWHFMRAEA
SR, BRA. H=. ERRN—FITIE

o Ontology @i xf F1:& (Concept). ARiE(Terminology) REHEE XK
(Relation, Property)B9#iisB{t(Conceptualization)ifiid, QEHE—R
HREAINRARIERES i
> ESCHF—MEAER '

+ SINFERANEES
- BES/3KR. B KR

> (ERSEIEERRL

Heart is a muscular organ that is part of the circulatory system

Heart C MuscularOrgan 1 3JisPartof.CirsulatorySystem

Ontologyfi4 e

Definition 2.2 (Ontology). An ontology is a tuple o = (C,I,R,T,V,<, L, €,=),
such that:

C is the set of classes;

1 is the set of individuals;

R is the set of relations;

T is the set of datatypes;

V is the set of values (C, I, R, T, V being pairwise disjoint);

< isarelation on (C' x C)U (R x R) U (T x T) called specialisation;
L is a relation on (C x C) U (R x R)U (T x T) called exclusion;

€ is a relation over (I x C)U (V x T) called instantiation;

= is a relation over I x R x (I UV) called assignment.

Euzenat et al. Ontology Matching

Ontology f#II-F

o HESML (Conceptualization)
> Abstract model (concepts)
> BERE—MSRAMERINENES, ERNE—FLEEN—E
JFIETCRVZISRAINI, BRI LR/ SFRE N —EES (ANSEK,
B, 318) REEMIHEEXR
o Bt (Explicit)
> The concepts are explicitly defined
o #BEE (Formal)
> Machine readable
o AL (Shared)
> Accepted by a group and not private to some individual

Ontology #AII-F
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a subclass relation (<) | price a datatype

a instantiation relation (€) price
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Thought
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Mammal can run

134 BE

Jaguar can run Dog can run

Ontologyhz
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O EOntology X FERIAZFR (Taxonomic Relation) zE
> IsA B Part of k&R
> EESHIZ Y ARIRR

IsA or Partof?
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Taxonomy

o Ontology (4K)
o Taxonomy (9E(KR)
O Folksonomy/Metadata (FFAHRES)

Folksonomy/Metadata

o Taxonomic Relation : 4fitgiE%

BRI o
- RE ke
+ BHESRENS R A8 G
Op Ins 187,
+ REER R "559,«\\" &# 44
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Folksonomy(Metadata)

o Ontology
> PRGN, ETFUTTRZIBRMEHISARR

o Taxonomy
> BREE, ETTRZEIEEEISARER
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o Note:
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> MIRARFIEESE
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0 KIEEPRIRLRRAS
> KEEITTRALA
> KIERITFITIE

ETHEEIRRIATRIA RIS
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SR
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o Bix: NBEREEREFEMUNTTEIFIER,
BSLA B RAERR R E

SR (S b ‘ = T / J@VEME (Property Value)

REOE: 55

BETIFEEE (X)) RIRNRIAREE

O FEMMUERBIRANRB/ENL

O fHEEIRAYZS

o BitE. BIEHERE
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HESHEN: KIE (Terminology) #HEX

Ontology Learning from Texts

o RiE, HESdHE
o [EXRERE
o0 XREE

> ETRERER

- Bt

HESHHE: ANiE (Terminology) #HEX

O S/ ANIERE TS

« —fRSKRE, —N-GramfELS BRI S PEHIER
EA B ERRERE. N-GramASHERENF
FIEE, E— P REFTREREHE, Mg —
NEEREEE, NRE—N-GramBIMHGRERTL, FAE
WETEERE—MHIEHEIR,

> —HiE

o —HERIEN-GramiJE IR RS TEESBOBRES
E—ReRet, RIRMAYEN-Gram AR ERIEHEBE R
EeEgEEEEN. BEHEN, BMIIN-Gram@Eae]

oSl it
BER— I \EREEE

HESHHE: ANiE (Terminology) #HEX

o S/ ARIERETS
> EEE
- kiR, N ERERENZEL—ENER, BFRE
—ERNEESERS. i, NSEY" 5 XEeX
FENBEFINCOER P HIMABARERS, HiRZERNE
EHEHRAE, EREREEIEASERE
> TR
s I EREEEVIVEREN L T HE— N TRBINEN
BAST, LhEN “vector machine” TENZRZFSNCIGERIPR
/DEaYRIHEL, EZAIELL “support vector machine” A9
TEFAHI, BACESHARER— I ERERE

O Stepl: &ERAE{REE (Terms Extraction)
> N-Grams
> BRI THIEY
« POS based Patterns: N-N, Adj-N

O Step2: {RiEHEF, iIEERE (Ranking)
> BEFRERGTHAE
> BEFEERNAE AR
S a7 - TF-IDF
BT EHTRTA + C-value/NC-value
+ PMI (Pointwise Mutual Information, SE{EE)
« Search Engine
- Domain Relevance (}ESRIs A< A1R %)

+ Domain Consensus(Information Entropy)



Ranking: TF, TF-IDF

Ranking: C-value/NC-value

O i3 (term frequency, TF) : AEMIEEEREPHIAVRE. XN EFE
B (—REIATR AR E/DFR4E80), LB EmEKiEERN
aF

_ AwHIRIRE

%R SR T A AR

O EIHESRER (inverse document frequency, IDF) @ NRESIFIEHIRY
/>, BNIDFEA, NiRBBAKXESRIFHXDEE.

TE,

b R TR
IDE, = log G i B i+ 1
TF — IDF,, = TE,, + IDF,

o LUSESRE0): Frei=i vs. 50
o TF, TF-IDEETEiNA (88) EEkTHEEY

Ranking: C-value/NC-value

O XF4EE (multiword expression) , FIFAC/NCEGiT
MBZIEIEREEE
> C-value: HEIERFHIVEMNRKEE, TR TIAICKEN
RFFGEMEERM
BEIKE (REEERT HIRER
log,lalf(a) if lal=g " , BlR

. @ RAKGE
Cvalue(a) = log,lal <f(a) - T@ Z f(k) ) otherwise
k=1

FEEEIRIEES, FrEIIEE
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PMI

o NC-value: ¥ FC-value, FRTERBEHIMAPTRZINEER
TER
FEER P HIAORE

fG ke
NCvalue(a) = aCvalue(a) + (1 — a')(z fa(® Tl/ ‘AN
teCq

1Ria L FXFIFES  (ERiSe DT SUHIRRE
0 ETFXEREHFSETFEEERFA, fl: RIEEFS ARES
R, ¥IEE, FENERE—FRL RRER

Ranking: Search Engine

o PMI (Pointwise Mutual Information, SEEE) , thE
EMBESEIERT EBiEIR, 2B TRIEERERD 2B/
—HMHRRE

. x,y)
PMI(;y) = log A
POQPOA— Ve IR

1RIEXFIYERS HINATHE R
XERh H AR

o "HER 5 "BEEk’ HERSIBIX, (BREEPMIF
LURBILE "EBfgbe” AT MR BEREESAEE

Domain Relevance

O B ERS I HRRILR
O RIREIEHTER: MW5IS

o Domain Relevance (DR): HESTIFABRAYRIE

p(tIDY) p(t|Dy): (RSETER
DRtiy = 5m = —py 13D, HEAIHEER, m
XL p(t|Dy) SRR

o EFDRAESERE:
> 3ERIE GEFEE) : FRSERIIHTERI
> RE (FliR) : EERREANSHEEREN



Domain Consensus (Information Entropy)

Ranking: Topic Model

O Entropy: HASEMIZFMAI— I EENSH, BERANTFIHEE,
B, R E R EE.

o AiEEE:

> AEANE (BFEE) : AR HIMEERR, GHARD T
> ANE (BdhR) © FRMEFIEERA—H, BERRMEUSTE

_ 1 p(tld): {RETES
PR = ka”("d””y pd TR

Topic Model (LDA)

o FFER (Topic-model) e
> REEHIEEAR; —_— -
> RETHNE, RSN RIS, EOl
> FREMER, FERIIRRSHERR; =

o RNERM: )

> RER R ER IR R0IAIE

(SR ARV

L2

LRI 9isak x M matrix

WIS 91 =plz=j/d=1)
e u]

@ is a k XV matrix % \
ou=pw=i/z=0 (& ‘ p(e\oajﬁz‘;‘,“‘)e?"‘» et
ke |LK| |pe[l.Ny iz Tlew)
m € [1, M] 68

FMAEES ISR ERRIUE

Topic proportions and
Topics Documents assignments

Seeking Life’s Bare (Genetic) Necessities

Ranking: TextRank

O PageRank: 3ISR—MURHARSHBMITHHEER, HIBXMNTLREE;
WR—MRIH— MUBREAIMITEEE, NEBZEM SR

o0 TextRank: ¥ MABEEFEERKR, WIREMENHIXEK, TR
AhIERY, BR—ERKENS, EERIHIRENIAES.

o ANEEE: BEEEHEZEEIENNENERE, RREEEGENE

v

SV)=1-d+d* ¥ ommySVi) WS(Vi)=(1~d)y+dx Y Z WS()
jeln(vi) ! i€Tn( wvy) .

vi)
v

0 BIERER, FAITLERERE M TER RIS,
FELCER FIERE ST FRANE RIUE

p(wlt) pwlt)

topicl  topic2  topic3  topicd topicl  topic2  topic3  topicd

*M@ BT

scorecos(wordy, word,) = cosine(Viora,» Vword,)

N
— 2
scoreqyc(wordy, word,) = Z(Vwardl,k = Vword, k)
k=1

BETIEHCEEE (EXA) RRNRIAFREE

Ontology Learning from Texts

o AN, HESHHE
o RN
o XRIZHE

> ETRIERR

> B




[E] MialZHE

o Bix: EEHER/MEILEYIANERGE—, Kl
o #l: BYELETE
> ETRESEORGTEESE
+ ERRPIES RS ISR AT AR A
> ETRESRAOR GG E
- FIFEEHEMIFEE (WordNet, Hownet, KiFtk, FrameNet) 3REVENiF
> BFRENRNTSE
+ FIBREERERGARME, FAMRERAIAIMIE ETERR
o Bl ARENET

BEIREEZE (Hierarchical clustering)

ETIECENE (EXA) RRNRAFREE

0 BAEREALDEFLSR
> 1EEMGRERAEIE %, HERRER IR,
> 2 fGIEER (REEEINTRE—E) MR KSR
- 3 ERKIANEE (WTHE, EERIEERIRL)
> 4@ 3, HEFEXREAHE—X.

o b AMERHEEERER
> EREGEERS Elo0 28
> HARBNERTR (ZERE)
. BT
- BFEFX
- EFERE

RS

o KiF.
0 ERER
o XEEZE

> xR
> B

o Semeval-2016
o KB BERMEE

Language Domain Source \4 |[E|  #ii. #cc. Cycles
English Environment  Eurovoc 261 261 60 1 no
Food Combined 1556 1587 70 1 no
WordNet 1486 1576 302 1 no
Science Combined 453 465 54 1 no
Eurovoc 125 124 31 1 no
WordNet 429 452 117 1 no

O PHEF RN R Taxonomy Expansion (LETFHIXER)
> BE—NMEDERR 1 —LHEEANT =, BEEIFNE
TENDEREER,

Seed Taxonomy New Concept

Expanded Taxonomy

statospheric
e polltant

W" lcarcinogeric
=] o] ol T

combuston | | [ [Greennouse]
gases gas

Example of a situation where
\ EMI is a simple, but frequent

BT RIRF IR0 E TR R ME

0 ETRERERIMEY

It is viewed as an advanced battery technology matching the images of many
European luxury vehicle brands such as Mercedes, BMW, and Audi.

O B&IHN: Heuristic Patterns

o such NP as {NP}*{or|and} NP o NP.The NP
» such games as baseball and football » John loves his Audi. The car ...
o NP {NP}* {} {andjor} other NP o NP and other NP
» rabbits and other animals (rabbits and other pets) > universities and other institutions
o NP {}including {NP}* {orland} NP o NP such as NP
» fruits including apples and pears » sports such as basketball
o NP {} especially {NP}* {orland} NP o Among NP, NP
» Europeans, especially Italians (US presidents, » Among all musical instruments, piano are ...
especially democrats) o NP {except forjother than} NP
o NPisaNP

> Employees except for managers suffer from ...
» A kangaroo is an animal living in Australia

a NP {namedjcalled} NP
» Japanese people like to play a game called Go

o



BT RIRF IR0 E TR R ME

BETRFRTRF IR L RERME

o ETFbootstrappinghIt&EiR=>
> Stepl: EiRZF>
> Step2: 1RIRILIE
> Step3: ETFIEERAIELS L TR

BEFIAAR | (games, baseball |:> such games as baseball and cricket

(games, cricket)

& such NP as NP and NP

i L

<:| such #Class as #subclass and #subclass

s

R
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EBEEHEY (No-taxonomic Relation)

o0 EFANEEFRR, HERZEN ETUXRRE

Vman - Vwaman = Vking - uneen

Vi — Vi ~ Vi ~ Ve !g?i

Fu et al. Learning Semantic Hierarchies via Word Embeddings, In Proc. ACL 2014,

EBEEHEY (No-taxonomic Relation)

O BB $HNE—HES. SR, MEEBMEXR, B
No-taxonomick &, EBEER T, BUHHEEAERRE
gk = IREZRE

o EFE. DEAMERIMETS A

NP + Prep + CP:
battery of the camera
CP + with + NP
mattress with a cover
CP Verb(have, include, contain, consist, comprise..) NP

the car has a powerful engine

BMHEY (No-taxonomic Relation)

0 EAEFERHAXANEEZME, ATLFBIIMER.
o flgn: AEETeHHmEEmENE, TLFIBRFAITHNE

Feature 1: Touch screen
Positive: 212
The touch screen was really cool.

The touch screen was so easy to use
and can do amazing things.

“I bought an iPhone a few days ago.
It was such a nice phone. The touch
screen was really cool. The voice
quality was clear too. Although the
battery life was not long, that is ok e
for me. However, my mother was :> Negative: 6
mad with me as I did not tell her
before I bought the phone. She also
thought the phone was too expensive,
and wanted me to return it to the Feature 2: battery life
shop. ...”

The screen is easily scratched.
I have a lot of difficulty in removing
finger marks from the touch screen.

BH=x

o HESRE: BFESRITCHITNSEERE —AnsE R,
FMASHRBIEHEEER—IERHI, MRHNEERENEE

C N
opinion PR T AN
) 4
> EFEANEREER
- BTSRRI

) SEETYTe

BB © ZRFNES T
Y
IphonesMR 249 <= RERFHSS XA9% Eimpie S35 1

O ARG

FHRAZR A
BRRVTIRIRER
FHRARF T E&TTE
ANRR R B ERTSE

v

Y V VY

O fHRRE
> FIRBES LA
> MIRARRLE L
> FNRLHIRL &S

0 AEREHRIIRES
> AIEEIITERAMELA
> KRBT




FIRRYE

FREERS

0 B—HIREEGELBESES MU, FEESAETE.
EiES. TREH. FEESIIFNREIR

OpenlE
® Freebase g GeoNames
ConceptNet
GDelt
. KNOWLEDGE
~ GRAPH
DBpedia
. PROSPERA
YAGO
. Metaweb

WordNet

. . Knowledge Vault

88

¥

o EBEX
> BEMMNIREEFI0 , IFII DRIRRMANEIEPTE (&, %
Bl Sk, XRE) |, MREEMASNEIREERS =TtHE<
LI r>, rARNEEPTRZENXR, fi: <==1
o Bix: BARMREEREA— M F—. —3. EiERH
=X, NERAFRRREENNEREFZ BN EET %
EiE

FFl: OAEI (Ontology Alignment Evaluation
Initiative)

Electronics | Electronics

Personal Computers k& 3 PC
1L
Microprocessors f 3 PC board )—I
PID ID
Name Brand
Quantity Amount
Price Price

Cameras and Photo
Photo and Cameras
— PID Digital Cameras

— Name % D
| S:iztlty (\) Brand
‘w)mount

Price

5 0HR: ARILEL

o Ontology Alignment Evaluation Initiative
> AMENFRE, BRRWE. R TRRBHEARAIITIE
> BEEN—R, BRABAEERL
> http://oaei.ontologymatching.org/

2021 OAEI-2021 at the ISWC ontology matching workshop, Online
2020 OAEI-2020 at the ISWC ontology matching workshop, Online
2019 OAEI-2019 at the ISWC ontology matching workshop, Auckland
2018 OAEI-2018 at the ISWC ontology matching workshop, Monterey

> %
5 %,
2018 OAEI-2017.5, somewhere in cyberspace & A ,)"h
2017 OAEI-2017 at the ISWC ontology matching workshop, Wien o <,

2016 OAEI-2016 at the ISWC ontology matching workshop, Kobe
2015 OAEI-2015 at the ISWC ontology matching workshop, Bethlehem
2014 OAEI-2014 at the ISWC ontology matching workshop, Riva del Garda

2013 OAEI-2013 at the ISWC ontology matching workshop, Sydney ,‘;/( i
2012 OAEI-2012 at the ISWC ontology matching workshop, Boston %,
2012 OAEI-2011.5 at ESWC 2012 iWEST workshop, Hersounissos %Y $
2011 OAEI-2011 at the ISWC ontology matching workshop, Bonn

2010 OAEI-2010 at the ISWC ontology matching workshop and IWEST workshop, Shanghai

2009 OAEI-2009 at the ISWC ontology matching workshop, Fairfax

2008 OAEI-2008 at the ISWC ontology matching workshop, Karlsruhe

2007 OAEI-2007 at the ISWC ontology matching workshop, Busan %6

50 LIRSS

O ZA{KITEL (ontology matching, OM)
> MERR EXE) FMTARLRIE. BESXR
> AORBRGS, IS ...

v

Product

~ price
> title

isbn <
» author «

+ doi ; title =
> creator : -
» topic Essay

Biography

subject «

TAULO biography

terature %

Baiiau | +e =

O SEAARS3Y (entity alignment, EA)
> MERIHEFRESCH FAERINT SR A ARSI
> SCUNERE. SCIPCES ......

T T ————

T
K AT RER NS LASTANSEN BOAEN WERE

P

5

e e

= (BEER) = (BEhER)
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FIRURRRBAS . ANKRILED

0 FHRER

FITRIAZHTA
BRRVETIRIRER
FHRARF T E&TTE
AHRIAREEETT A

v

vV VvV

O fHRRE
> FIREEHLA
> MIRARERRE A
> FNRLHIRL &5

0 KIEEPRTANRRAS
> KIEEISFERARAR
> KIRBSIFT3IE

B

O Z<KUTEE (ontology matching, OM)
> MERIM (BXE) SMEAEMRIZE. BUSRR
> ANRBRES, AN ......

v

Monograph

Product

= creator
» topic

TAuLe biography

o

T35S

O #ZOa: 15X ITE
> AEZRF: Michael Jordan vs. M.J.
> RAEES: FE vs. China
> N[E45K: hasSon(z,y) vs. hasChild(z,y) N Male(y)
> ARFTA: £H vs. BEFB

o 7%
> SCAREME
« FLES . BY
« XAKRG, EEINPEIR
> GERIIRIE
+ ETRIB%RXK. Domain, Range®
« BAYYUCER vs &4 (collective) DLER

BT AreRILECHIRRGT TSR

0 BEFAMBERIRGSTTIA
> BT IR i%
> EFIESBIRETTE
> ETIEN AT

0 ETEMRIURRIRESTSE
> BT EREHIRIBRET TS %
> BT HNEBEIORIBRETTT %
> BETRSERFINRETTTE

BT reRILECHIRRGT TSR

O XBAIEE (Hamming Distance) : FEFF &y, t, WE{1ZiEkRIEE
Bo(x,t) BX:

(S 0h sfi) £ £f]) + |1s| — Il

o(s,t) =
(s, ) maX(|5‘, M)
people 4
I S(people, person) = G
person

o Substring Similarity: FEFFHx, y, tExFyNRKATLTFE, T
BAIZERIERIE(x, ©) EX D

_ 2l

el 4yl

2%4 2%3

o(article, aricle) = I = 8/13 o(net,network) = =T 6/10

o(z,y)

o N-gram Similarity: ngram(x,n) AFFFE x PREAnNFERES,
WXSFFFreBx, ¢, BiIZBaEIIE (x, t) BXH

_, _ Ingram(s,n) N ngram(t,n)|

76D = s ) —n 1

ngram(article, 2) = {ar,rt, ti,ic,cl, le}
ngram(aricle, 2) = {ar,ri, ic, cl, le} 6—2+1
105

4
o(article, aricle) = ———— = 4/5



BT freRILECHYRRGT TSR

BETESIRRImRET 75X

O 4R4BEE®E ( Levenshtein Distance) : §—NFRRERE— M FRENEDH
IEIRERL (RN, fHER. EiR)

52 it _fBAE iy
I N - PN
'Levenshtain'—22% 2, '] evenshtein'

o #lvensshtain fifpLevenshtein, EIHRIE 3 )%, RIBIEEE3, X2HAL
HFSHIRERE, TEBIaSMEETE. BERINFRSBA B, L jPBAFRH
B4, BITTR, WEMZBRREBIERE 6,514l [B)), AE—RME, 8453 )FT
LAHE

SA'B(L' -1,)+1
Sap(i,)) = min{ Sap(lj—1+1 if A[i]=Bjl, flag=0
Su5(i—1,j—1) + flag if Ali] # Bljl. flag =1

B T8 X ICECRIBRES 753

o ESHEM (Normalization)
>34 (Tokenization)
» Hands-Free_Kits > <hands, free, kits>
>1EfSER (Lemmatization)
- Kits > Kit
> FEEFHERIAER (Stop words elimination)
- Stop words list: a, the, by, type of, their, from

Papers-on-the-theory «<—————» Theoretical paper

Tokenization papers on the theory theoretical paper
Lemmatization: paper on the theory theory paper
Stop words paper theory theory paper
elimination:

FIFRSMEREE: WordNet, Hownet

o REVEIWPMEERTR (B XK. TS fMEXRERT,
REFFRIEEERRE (Fla0: KR=UER) IHEMEIIZEAMEIE

> B t
iglv] SiX Ui
=,

<=2 2
Yielv| ST X ey ti

oy (s,t) =

O AR WEEEREX EE?

Tiger I:> o <j Lion

FAWordNethHEFEIREER

0 WordNet§Z05/9218. shiF). fZARE. FMEIAELRSSynsets,
B Synset R R=— M EARRICHES

5 mexs e
o RAMER e
o RIMKFR  nst g
o xR - e
o KR ey
o ERXR (BiF)
o FHXRR (BA) watery parched
o EAXR (Fh8) el | P
o ERXR (zhiF) moist ¢=>  wet === dry = anhydrous
o ERRR (FEEiE) < N
humid I I sere
soggy dried-Up)  qump JEBIEER
—RXER

EFWordNetf9tBILEITE

0 EEFAWordNethRI LTI RNFREER
> ETRERER
« ACBif Ais ahyponym or meronym of B
—Brand C Name
A3 Bif Ais a hypernym or holonym of B
— Europe 3 Greece
LSS
A = B if they are synonyms
— Quantity = Amount
> RYRE
A 1 B if they are antonyms or the siblings in the part of hierarchy
— Microprocessors L PC Board

o EEFIAWordNeth gy FARISynsettnE, IEFEIENEE, YT
i\ (&)

_ [X(s)n X))

0= Ee oz

Synset vector Synset vector

COSINE
Tiger Lion

111




ETERERSIZANENELUETR

ETRRERTEE X ILE

o Google distance
> FUFEERSIZASRELEL, R MESAERE/BE

> HEEFMESx,y, Normalized Google-based Distance:

max{log f (x),log f(3)} — log f (x,y)
log M — min{log f (x), log f ()}

« ) 1 BRSIENTEAGREIRLE

« f(y) @ BERSIENTERYREIRIEE

o flny) 1 BERSIENTEIR(x, y)IRERIREEL

o M : BERSERFREAGEE(M ~ 1010)

NGD(x,y) =

Google L) Google PEARSHE Google HE B ARSE

NGD (h [, s N RIEAI[)=0.799

HAERTFITTE

o0 FIA LT XERFEIEERTEE

> ERFN: BEHRERCHN LT EREMZEEER GO
AR

¥= (C1,C2, -, Cn)

ETERIUERIBRES A

O (EHAREETED: BFAIYSEHTHL - §imm s wn

S Rl 0
« Latent Semantic Analysis (LSA) FRE FmE  S9Em
+ Probabilistic Semantic Analysis (PLSA) TR e

GloVe
- LDA
> BRERMEE
+ Brown Clustering
+ Hyperspace Analogue to Language
+ Glove TN

0 FEIESRE: FIF LTI BRE
> NNLM

COBW

Word2Vec

v

GPT-3
XLNet

VVVVY

BT AERERIRET TSI

word2vec

BERT B s el Sl

» integer [«

(Product | Volume

g Essay
D
00|

~ Publisher

Textbook ;[
Popular| Autobiography ;
T (ot

Bertrand Russell: My life
Childrer:\\ /
1 Poet
—@ Albert Camus: La chute

ETHNRERIRRET TS

O EXJSLAREREHER
> BEMERdomainfirange

>

> HRETYFRIMAGNE, KisiEEAREXITFRISER

Product Volume
char fixed enumeration int number string
string 0.7 04 0.7 04 05 1.0
number 0.6 0.9 0.0 09 1.0 0.5

examples in data type similarity table 116

0 ETERHRHEETER DTSRI

0 EAEE
FMRFEITETRNOBETSR (R, F£. BES) L0,
TS ARt R

I ST

Personal computers Cameras and photos
Photos and cameras Digital cameras

PID 1D

Name Brand
Quantity Amount
Price Price



TiERE

IPSRAEIR

0 BTINEATHRERIMR, SESTRSIEERITEG
o ZMRS
Similarity(x,y) = wy X Similaritysering +w, X Similaritysemantic*
w3 X Similaritysgyceyret -

o ERHES

parameters’

:

resources’

parameters
.

matching

@)

resources

T

O ISR

o £B3M. BT
> HERR

P(X1,...,X,) = [| P(Xilparents(X:)),i=1,...,n

EBRFIIRMEES: RIMOM

o Precision, Recall, F1

found_matched_pairs existing_matched_pairs
. # correctly_found_matched_pairs
Precision = —
# found_matched_pairs
Recall = correctly_found matched pairs correctly_found_matched_pairs

# existing_matched_pairs
_ 2 X Precision X Recall

= —precision + Recall

o ETFeRATENER
> fBE—"Nconcept/entity, 1RIBFTHIREBUE TopNATHERIFTHILER
> P@N, MAP (), MRR (FI9EHES). .

M 13 1
RR=—Y ——
\Q[;mﬂk&

Ranked Results

BH=x

0 FESHMEIITAER
> BFEEFOELE
> BT

Similarity Strategy
factors selection

Pre- Linguistic L Structural
. . Combination . —
processing | matching matching
Label Vector cCP PPP CPP

matchers  matcher /v

121

Euzenat et al. Ontology Matching

LFHIREX

O ARG

> FRIAERELA
BRRUTIRIRER
FHRARF T E&TTE
ARIAR BRI

Y V VY

O fHRRE
> FHRBLEHEA
> MMRAERRETSE
> FIRLHIRLETSE

0 KIEZPRIRIRR S
> RIRBRISEHARR
> KRBT

O &R SEARRI SRR — N SEMEFR I S R RSN ESE
HFRSLIR, FIa0, LEM AT NSTATSFRIT “Michael

Jordan”

MJ1: Michael Jordan is a researcher in machine learning.

MJ2: Learning in Graphical Models: Michael Jordan } %
MJ3: M. Jordan wins NBA MVP. >
MJ4 : Michael Jordan plays basketball in Chicago Bulls.

0 HE— LSS ARNESLHRSLR, X2
SRR

128



BX: HRELE

LIS X RIKRIR

NF—REARESNE,

"BR/RFEURMERIBRTCMU" . ENEA

BEXATHBEEAATREES, (MERENT:
> ARERSEIRIRA!:

" [B5/R-F+3/PERBIRHERITIE T [CMU]/ORG" .

> RERME:

(IBF/R-F+FF, visit, CMU)
HENE =TT AH AR E S RIIRELE, AR RAEE/R-FAEIR

REPMERAR T, CMUZIRERREBAE. BEitt, FEF stz

57

1BFe/R:

S HIRRIFR

o BAESESHNSH YL B—RBXAERE
o Variability of Natural Language
o Name variations

Sl AR

EEE
N
L R
81kE
IR

130

=303 ]15:3 4

o0 BRAESESHIEXY: A—REFEENX
o Ambiguity of Natural Language
o Name ambiauitv

+iE
HEER, BhnEReS
ERBFEENNRIAG, BHEHE
- EX (85%), BBEIAE, MBER
< EE (BHE): SEFEARBREFRERTERISERENR, 2014F78EATE,
K0, MEFFEBEREESR.
< EE (BER): PRAVERENSERZREE. K<
BRIEHNA)

AF): ABEER, 1970FRETBUEFRR "RE=Hg" HF8 (19
RF): PEABHRF, REFR BETEE) .

BOBA, FRSH alBA

1R SCHE; vs SRR

o —iEEX

K, fTBE, #1BR, fIRR, 187
> BFRT, ITRF

> B, B

> WEE, WINC, WEiE

> Bank: 1T, WF

> Plant: 18%, ITJ

v

O —XZiF

> TTEHL, FBRN
> WordNet
- R

LFiHIES 2

13

53

o fBER:
> SEURBIEANE S HES AR AR RS
SPiRCE XA ERE,
o0 RNEmA:
> EHERARENIBEEZRERE
1, aTLARIRESIZS; SNER
HVIREERIE,
> SNEARN NI B B EEE S

B,
- BiE R
- TR

HEEE,

Culture and the arts redit]

's A Change of Heart, 1987

yyyyyy

133

0 ETTnEREHISLIREL
> R SLNMEMR IR RS AR B RS TERER
> B LREMRIT R — N ERRESER]

MJ1: Michael Jordan is a researcher in machine /ea

MJ2: Research in Graphical Models: Michael Jordan
MJ3: M. Jordan wins NBA MVP.
MJ4 : Michael Jordan plays basketball in Chicago Bulls

0 EFSLARGEHERISTIRHEL

> {ESEAERRINS BARSEATIZR RIS R SE A THEE SIS

MJ4 : Michael Jordan plays basketball in Chicago Bulls

134




EFRARRITiFiHIR

o EAERR

> IEMERSLAREISL AN ERRIIE R LT

> FAREEIHTHEE

> NI SRR R TR
OiF44E8Y (Bagga et al., COLING, 1998)
OiE W 4F4E(Pederson et al., CLITP, 2005)
Ot £ M4E(Bekkerman et al., WWW, 2005)
OAEEERIAVKTIR(Han and Zhao, CIKM, 2009)
OZREFHE X AIREEE (Han and Zhao, ACL, 2010)

135

LA EHERESS

BRI F

O WePS: Web People Search Evaluation
> WePSIZSEMEVAL2007A9 74T
> WePS22WWWHI—Nworkshop
> {25 WebMEFRIAZEL, RIAE—MESEMINAZRN
MIES, RERMIUHPAZEFRRATERNAYEL SIS W
178, ARSI — MR TR ARNSERIEREEHT

AZiHl,
> TENEE

Purity = 3~ [l max precision

n

n

Li
Inverse Purity = Ll e Precision(L;, C;)
i

n(Ci. L)

i
Py T (1 - @)

1

1
Inverse Purity

ASEPurity: INAIERRER PSR PIEFRIAI IR,

BlgE%EInverse Purity: FPNEISRELERFE

LR HHERMA S

N5

IPET RSB EE,

136

o 15 LELMSHRIIEHERNNA, HSEHERISE
AR RRIAENISEIR L,

%4k 1D Stk
Michael Jordan
: “————»| E00010 | Mchael Jordan(NBA player)
is an NBA player. E00011 | Mehael Jordan(Berkeley
Professor)
Michael Jordan RS .
is Computer Science E10000 Michael Jordan(football
professor in UC Berkeley. player)
E100001 Michael Jackson
H s scpk sl R

137

SCIFEIERYEAAN . HEETIWikipedia

o A

> BFREARIRE: BRiskERNEWikipedia, EE(M
ISESUEATAIIREE, ARt RcE

—EAES AR
RhEgYelp, EBSAMIEAIIMDBSE,
> (HHIRSLAERIURE EFXER.

SE+

[m]

]

138

5
> MAFRSLEFRIBRET R IR IR BE-R RIS,

AN

Snotlogaed i Talk Contibutions Creats scsount Lot

Read | Tl View bistory _[Searcn Wikpecia

Coondinates: G A1 TIN BTG

Chicago, lllinois
ay

139

SC{PREZRYI . BEIERIYelp s
:":‘“Fk | = - Yelp B £E B A AER

W03 187 reviews
63 145 photos

2
[

ce is very good. | would def come
name, it gave me multiple
and the dumplings spurted dumpling

if, FAFEJLATEYelpMih
FEEFTD, RRTE
1B, XRMERGRSE,
YelpPRORZLIAFH AL
PEWikipediadr, tban
¥ “OFl & Ho Lee
Fook” .
YelpHHREEBAFTH
T4 HIMEWIkipediad,
{BREAIEBEYelpiX%FE
BLEKS, BRI
K,

YelpRROIFIS AT
Y, BEERERYelp
REFRHL,



SEFHEIEAYIAN . HEIEZIIMDb LEEFESR

o Internet Movie . Egﬂ}%
- Database ” 1|%L§H$E4J7i‘fm
Now movies o EEREEEERE ESTUIERI, SEERGIREANR, M ERREITIEFRRN
o B—MXTFHEER {IEL*VK
B, BIBE, B > RIESLIRAGHERE
MBBERDFBRZHIFRT D;ﬁ:ﬁggm@@

Stcalaal s L e ROREETOTARYES 2 F SRS S E, MRS

e BT s E’fa';&ﬁi
SN AL , FHEESIR (NIL) ROSEE

Stars: Zachary Levi, Djimon Hounsou, Mark Strong, Jack Dylan Grazer

In Theaters  Coming Soon Showtimes

Opening This Week - April 5

SHATA

. %. {RsEsik:
s i) (A st o FEEAGES B > Michael Jordan (basketball player)

- S Michael Jordan (mycologist)

Pet Sematary (2019) (FRSSNHE SEASERIRNA: Michael Jordan is— Michael Jordan (footballer)
101 min - Horror | Thriller ey a former NBA player, active Michael B. Jordan
IMDbi¥43, businessman and majority owner of Michael H. Jordan

the Charlotte Bobcats. Michael-Hakim Jordan
Michael Jordan (Irish polotician)

ohn Lithgow, Jets Laurence

142

(RS SE( A3 (RESEFAEI: WikipediatiX4

> SMEARAESCURT SRR RSB 0 BRI AR —XHERER— IR

> FAWikipediafgs8 0 BRI RIS
> FRLETXER

TR T— 7 e
SEAR TR PRIE SE

Michael Jordan Michael Jordan (basketball)
Michael Jordan (mycologist) Po—
Michael Jordan (football) A et 15064 s 1 e -
Michael B. Jordan (American actor) BFRR-ABE-FF (FE: Michael Jeffre S.. BAmerica, The Sates) . +XBH s
NBARVERHGERR, thR—EmA, JES
BT (1.98%) , KE2168 (98AFF) . i
Al Atrtificial intelligence FHAF, BEDEFWEEEMT AT, B ‘?/123
Al (singer) SN EEEA (AN T HEERARE" .
AMBAENRZ—. 7
BLIES R REGHE T BT,
143 144

(RiESL{FALM: Wikipediaigilsisam (RiELIFALIM: WikipediaEEERTTA

0 HEERGBETER —ESY" e R . 0 EERE—MEFRINE, SiRE—TNEENE, EEAMER
Michael Jordan (disambiguation) NZERENFER, KRS ENSMEEERRNENEHNEE

B—BXITEF, MMSEIERREALALAS DRI TIHR.
:ichaellovmikemrdanmzyreveno ] 15_]&[] uu% fﬁ? "gfhjj IT_‘, ﬁ'ﬁlj\]"é:-?gl"__l ":';Eli*UEH
B Lo WEEARZE, HASTIR EA B AR

+ Michael Jordan (bor 1963), American basketball player and businessman *U M I% E EFI °

+ Michael Jordan (footballer) (born 1986), English goalkeeper
« Mike Jordan (racing driver) (born 1958), English racing driver

+ Mike Jordan (baseball, born 1863) (1863-1940), baseball player £B e ABEEK v
« Mike Jordan (cornerback) (born 1992), American football cornerback S
+ Michael-Hakim Jordan (born 1977), American professional basketball player 7<Jx7FUﬂE (48]

+ Michal Jordan (born 1990), Czech ice hockey player

SuER, BONENLS
Other people |[edit]
+ Michael B. Jordan (born 1987), American actor
+ Michael I. Jordan (born 1956), American researcher in machine learning and artificial intelligen HEER, ]
« Michael Jordan (insolvency baron) (born 1931), English businessman EEER

« Michael Jordan (Irsh politican), Irish Farmers' Party TD from Wexford, 1927-1932
s
AT

« Michael H. Jordan (1936-2010), American executive for CBS, PepsiCo, Westinghouse
145 146

ARENMBNE—MITAFMNER, XATRARTHRMEESR, B RATT (HKER)" .
| B EEMEL. KT SHSRENNERSRE,

WARITRSD (355: Commonwealth of Australial”)) | EFREARIT (Australial®l®), &S5

« Michael Jordan (mycologist), English mycologist



TERERIRESCE LM : FIBLTX

> [ajRR
> ERSIEESCINERINF+oER, 1Bt 7EKBP2009aT MLk
18, 723904 LNERRIRFE827 MRS, FEISIBIEMRIRE
BIRsRAE I,

g%ﬁ;]% BE. BTFERIET RSMESRISRIIEEMAEERR. S TtRSEEERRFARIW. 5,

{RiESEidfEE

TERERIRESCE LM : FIALTX

o EXGE: HESMEFRIHHRIESARRILE,
R R ARRIRIZSLIR,
* R FRSIO AR AIRHE R
* [SEBSEiRGERE
* iRISEIARRERR

o =P RES LSRR TRGSLAEE, (BEAS
IR R =FAEEA,

149

FI RS TRIHS [ LB RO 2=
{EA RSN N sa R

>
> FEEGEIERIESRENENXY, EENSREERIEENS
- ABC#0American Broadcasting Company
- AlfDArtificial Intelligence
> TESLAMERRII AT, FERGERISFREINL.
> RRRTTIE
> FIRATARUHE LRI,

g%ﬁ;]% BE. BTFERIET RSMESIRISRIMBEAEHERR. S TtRSEEERRFARIN. 5,

(R HEE

O YRR B
> SEAEFRITEBESCAATAEIER S, i "SI0 BREATAEE
5000 MBESEIR, JoT FEHEREEATTEATE, RIFISFIHE
ESE R SR AR e SE R TR R A A0,

O {EFREFISE AR

count(mention — entity)

P(entity|mention) =
"1 y 2 7, . 7 /
> entity ew count(mention — entity’)

151

o BEATTE: HESLMERRIRHRESARIRILE,
R E R ARIRIZESLIR
=) o FIRERANR AR

o =P RES LB TRGSLAEE, (BRAS
ISR R =FAEEA,

150

FUBETRIE L RR SR
{ERFeRE AR A HER

o FAWikipediapi9iB5HE(E BRI EISFRIUE ML AIER,
IHEFRIRChicagoliEHI THIAHER: -

Rank Entity P(Entity|” Chicago” )
1 Chicago(City) 0.76
2 Chicago(band) oM
3 Chicago(2002_film) 0.022
20 Chicago Maroons Football 0.00186
100 1985 Chicago Whitesox Season 0.000023448
5005 Chicago Cougars 0.00000528

> RIREEP (Entity| “Chicago” ) SAHIKANSTAME/THEFRITAYIRIE
SoiR, KERENESH.

> IXMFI B RIUE ML R BB R R 2HMedelyan et al 7£
2008512 HAY.

152



FI B EFRIUE ML AT
{ER SRR M aHER

FUBSTRIUS LRI
{E IR M IaHERE

Generated Data sets

Candidates -
K ACE | MSNBC | AQUAINT | Wiki
1 81.69 | 72.26 91.01 84.79
3 85.44 | 86.22 96.83 94.73
5 86.38 | 87.35 97.17 96.37
20 86.85 | 88.67 97.83 98.59

Ratinov et al. (2011)

o0 K=1, FRARBRRREIAP MRS, BB MRISLARERERILGIRT
MSNBC, Hth="EiREEAT80%,

o K=5, {REAMESREAMISMRIELIR, XSMRESLAPE S ERERILLAIEN 3R
HEHIRT86%.

153

{RiESEidfEE

0 {BEERIUE AR A TS
> TETweetsfiiE b, RMERERRTSOMBLASLIR, HAEDRAET7%,

Generated Tweets
Candidates K
1 60.21
50 77.75

Meij et al. (2012

)
0 FLAREERIIRY CIRREMEEIIHLE.

(RIZSE(SHEE. SERINGERE

o BEA75E: THFESMERBRMRIESARIRILE,
R R ARIRIZESLIR

=) & EBSLIRGEE

o =P RESLBRH TRGSLA R, (BRAS
R R =FHEEM.

155

(RIESEIFHERE: SE0CARGERE

Michael
Jordan
(Basketball =7
Player)
During his standout career at Bull,

Michael Jordan also acts in the movie Space Jam .

Jordan
(Professor)

~ /
SFFSZA S HI) ordaniXNSLAREFRIA,
BT EEFRIT ordanfIMI) (BEEK) FOIMJ (3%
B ZERNEXARE, HBEERARISE
(A E R EFRITAY HERESIR.,

156

(RIESEIFHERE: A0SO

> EFISENTE (2016-20175F26T )
> BRI ORI F TR HE ST

> SHAEORTREE, —RRAWikipedia U HAGRESRERLIA

> 18X
O BOW#EY (Honnibal TAC 2009, Bikel TAC 2009)
OMNNSEARFATESHFE (Han ACL2011)
OANNRSESLAREIZERIASAE (Bunescu et al., EACL 2006)

157

0 RRFINTE (2017-FS
> EOERIR ORISR RISE SR E T 3

> ERRRERER
O N R SRR
ORJRERFIRSLIREI3EE) (Entity Type) B2
OFJBESFIRWikipediadPSEAR SSLAHIIRR

> 1B

OEFHZMLZIERY (Francis-Landau et al, NAACL 2016)
O 7! FEF0) || 2R 3LR A B FRRER (Ganea and Hofmann, EMNLP 2017)
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{RiEsCidhtiE (RIESEIFHEE: WHREISCIRGERE

o EATTE: THESSMERRBFMRIESTARIRILE,
AR B A RIRIESTAR ot
=

During his standout career at|
UBFAAR also acts in the movigSpace Jam —
CHICAGO
ABULLS)
{ I '

= eWpESHEE g T

0 SANSEESAT LA TR, (BEAS )

%#;TJE%,: A = NN EE SNSRI S B RSCE AR,
REEN—AHE ° HEEEBIRLINZ B RFENAEUE

159 160

FERIRIE: ED

IRIESCIASEE : 1hRISTiRGES e T Ens, e

— — e e
O IFESHERERSBIEES |, BT — 2B B it e o s

(IhEHRER) |, RGEEBEREARZE—EL. 2IBINT ErblGm)

o0 2RWitESE:
> ETFERAE (Han et al, SIGIR 2011)
> BETFEMEEHIZ7% (Ganea et al., EMNLP 2017)
> ETFPair-Linkingf975i% (Phan et al., CIKIM 2017)

d States Senate "

E: PREREBEIEMEGHSHEBRNESM, EREREENRNE 1«
. (EERENSSZSREECIANEE SRS Z AR RIFIIXER.

161

RS Lz LIBFIRAPRIL PR

0 BEIESIMEHEEN

> B ESHNRRLNETRIHEE S —MESHUAIRES, fiu Input
SCOMEFRINEZK/RIERAR, $EERIZZ Wikipedia, Candidate Mapping Entity Set utput
> BEIESLREER Text Analysis Conference (TAC) —— A
Knowledge Base Population (KBP) ——Entity Linking Tracks#E ATale of Two Cities g u-hmmfaﬂw ;” b s 1935 )
z_:on The Da Vinei Code [ |1ﬂl[l]’ jnci Code,| The Da YA‘ rl%iﬁﬂm} }
O BIESSCAEEIER: The Godfather [ Tie Godfather, W‘/"-/s"wn‘wm ]
> BIESTNERPERNFRARESAIREZ BINEAXR, BRS o ? :
IE=Wikipedia tRo=, BIIILAITE Q40001 Wikipediafi. ne with the Win [ Gone il the Vi (fm), |ﬂu_wtm.mrﬂau.|'/cnnmwnm Wind (song) ]
> HSSEFANEE: Fear of Flying ( Foar o g (The Simpsos,_Fearoy g, Fearoy | )
- BIESIRESIRA R, The Catcher In the Rye [ M’ ]

- BIESXARIETERE: HERRSIES SRR TR
PNERIHAE S AR EMESGA AR T AEE SRR, Bl St SN SRR S R —Rhe By

163 Shen W, Wang J, Luo P, et al. LIEGE: link entitiesdn web lists with knowledge base. SIGKDD 2012



LIAFIR PRI IF R

32 EERAYSL IR
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