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1.1

£ Knowledge Graph A|%t

{JSON}

JavaScript Object Notation

{

"userlID”
"1sActive”:
"Tdentity":

"TastName" :
"firstName" :
"birthDate" :

: 1,
false,

"socialSec

¥y

"address®:

{

"number”® :

"street”
oty

"zipCode"
"state”

¥

"Ccontact":

“Doe”,
"John",
"01,/02/1975",

urityNumber" :

"01",

: "2068 Thomas S5treet”,
"Roselle”,

: "60172",
T

"data"} {

"331-80-5651"

cuty" "Paris”,

‘country”: "France”,
"location: {
~"type": "Point",
"coordinates

AT

'state”: "lle-de-France”,

v

["data"]["location"]["coordinates”|[1]
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. [2.351666, 48.859425]

position = 1

= 48.859425
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OMEBAC

DUEASTTea 0S8y, MU

B "B i 36 ots
degree centrafity: mull »

y LOVE YOURSELF #& 'Answer’
SI&mbgwlnﬁglfLaxed - Siren Beat) [BTS Remix]
in degree - 0
O'R,ULSZ? n@‘: =gree - Gut degree : 6
: egredegiue centrality: 169454e-7

'<0()L ”;gl .
2mrdlity: 0
» - 'Eﬂ! gRde centrality: 1.69454e-7

o%w 145246e-7°
m

in degfkd dggree -6 -

out QO:aIrty 1.69454e-7.
Jegree g

RS RAES ceRtakhe §
in degﬁ!mw 1.63454e-7

lity- null in degree : 0

out degree cemrahty nadll
in degree - null
ree - null
ckgree cemrallty' null

degree Itty nu_l
oy ity null
in d W il
degree centrality: null
in degree centrality: null
"out degree centrality: null

in degree : 0
. out degree - 4
degree c&mrity 12103%-7

rebl@#gree centrality: 1.69454e-7
gree -mglegree centrality: 0
Mﬂqgmmhty 169454e-7

out degree - 0,
t '('Fe&&eLeﬁluy null
in degree centrality: null
- mglegmpedcentrality: null
Jll out degree - 4
ek, centrality: 12103%.-7
19“ centrality: 0

WWme 1.2103%-7

degree

e EI’ degree centrality: §.29401e-7
gdqgree centrality: 0
7 out degree centrality: 629401e—7

WS [2 COOL 4 SKOOL}:

in degree ;7

out degree - 0
degree centrality: null
in degree centrality: null
out degree centrality: null

. ZtellaNO_NAN g

out d

in degree : 1

ZiLt
oo

5

out degree - Gztella:NO_NA

>z
=
degree centralit- null

in degree

in degree - 6 out dec

out degree - 33
degree centrality: 266285e-7

in degreé centrality: 48415e-8
out degree centrality: 2.1787e-7

HEAID - "HI’“ YA otk Bl

in degree : 9
' out degree : 1
degree centrality: n

in degreetestianiti( |

out deoree centrality

indeg.

V.. : 0'.|

in degree
out degree
in degree : 3
out degree : 0
degree centrality: null .

" in degree centrality: null

out degree centrality: null
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Ontology

- Taxonomy (class hierarchy)
- Relations, Restrictions

RDF HE{= =t
- Resource Description Framework
- URI (Uniform Resource Identifier)

Ontology

Entity
alignment

Entity Alignment
- 2= EntityS A0t A2
- DB Linkage / Entity Alignment / Entity Resolution
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3.7 Ontology

Ontology

- Taxonomy (class hierarchy)
- Relations, Restrictions Ontology | RDF

RDF SIE{ 2 43
- Resource Description Framework
- URI (Uniform Resource Identifier)

Entity
alignment

Entity Resolution

- 2= EntityS A0t A2
- DB Linkage / Entity Alignment / Entity Resolution
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3.7 Ontology

Ontology

- Taxonomy
- Relations

Taxonomy Relations
- Restrictions A

Restrictions
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3.7 Taxonomy

Ontology

- Taxonomy

. Taxonom '
_ Relations Y Relations
- Restrictions

Restrictions




¥ Thing -

p
p

b . . . . . . . . .

Action +
BioChemEntity +
CreativeWork +
Event +
Intangible +
MedicalEntity +
Organization +
Person +

ace +

roduct

Taxon

IIIH%HHHHHHH%!II

planet of the Solar System
outer planet

inner planet

WIKIDATA
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3.7 Taxonomy

A|33%] gh= Hl gt=ro] JEAE stadl?] =23 (20218)

2 =& 1dlZe Sad=sE 0|38
21001 218 EFHAHA 5
HB|IM0 URES, A0S
HI 0l H

{heeseon.cheon, kim.hh, once.ihkang H@navercorp.com

Taxonomy Induction from Wikidata
using Directed Acyclic Graph’'s Centrality

Hee—Seon Cheon®, Hyun—Ho Kim., Inho Kang

MNAVER Corp.
5:_ ot Taxonomy Relations
gt=H =& NAHI0IAE ME5H] fdl 2=F2 EZH H(taxonomy)E 2 =ot= A ES HICHEHLH H
JIHI0IHE JIHe 2 B8 sYF2E =501, f‘*h.::lﬂ 2HE E0H 2rEF Hl=2 JeHIZ(Directed Acyclic
Graph)E &8t §, =28&E LY Z4&4(local reaching centrality) £2 E2EE 226l 2HES=Z2M

246 2 ==L 314 Jh2 dotd Z2HE =x= =FHASE dSstlh ﬂEEﬂ(WDrdNet], LIl C]OF
(DBpedia) S JI& 3L 2= UO0IHE 2FH A GiHl 20 A= HSE 28 UEUHEH, U= 49 =2

52 A = U= HIEd(non- tree] “A&5 AU T8l 2301016 S£20 JIEFEEEFI A0 22 e e e
b RU= “.__ﬁﬂllmstam;e}ﬂll =2 = E%E —'T'— 2 = USH, Y A= H4EEF 2 99.83%%)

25 &% HHZ| Al(coverage) £ 99.81%% 2&F = E=ST(accuracy)E LIEELCE
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3.2 Taxonomy - ?|£& 25X4|H| {1= 24

*& 15
- WEIIS00| ofel 5202 &M WY

- ex : WordNet, SUMO &

2. Y2|O|C|o} & LHIEHA (Wikipedia Category Network, WCN) O|&
- O|3|m|C|O} L =St 224|H| 0]

L— —T1T

“subclass of / not subclass of” 2 LIS~ S9o| iAo 2 MEE 2FAM|H| 1=

- ex . WikiTaxonomy, WiBi(Wikipedia Bitaxonomy)

3. |:|E|- Il(text corpora) OI _g_ Taxonomy Relations
- 512 (subclass of) HAIE LiEtL= &8 THE F2 =, TSX[0M siE THH ==

- ex : o|AE T} (Hearst pattern)

Restrictions
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3.2 Taxonomy - ?|£& 25X4|H| {1= 24

*& 15
- WRIIS00| ofst 5202 2EAA WY

- ex : WordNet, SUMO &

2. Y2|O|C|o} & LHIEHA (Wikipedia Category Network, WCN) O|&
- O|3|m|C|O} L =St 224|H| 0]

L— —T1T

“subclass of / not subclass of” = L= 32| Ao = =2 E5X|A| _—rf;%|5'||:'||0|E'|(Wikidata)" 2o = Iy

- ex . WikiTaxonomy, WiBi(Wikipedia Bitaxonomy)

3. |:|E|- Il(text corpora) OI _g_ Taxonomy Relations
- J5r%{(subclass of) £HA|IE LtElLl= €78 THE Fe| 2, TSX[0[A iy TE ==

- ex : o|AE T} (Hearst pattern)

Restrictions
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Item  Discussion Read View history | Search Wikidata Q| -

=
AI01S seeeeeaaaJhuma ceeen AMBEATE ( - £ =

(I a be I) common name of Homo sapiens, unique extant species of the genus Homo
human being | humankind | people | homosapiens | person | mankind | peoplekind | personkind | persons | humans | Human

» In more languages

Statements

instance of organisms known by a particular common name

of Homo sapiens

Homo sapiens sapiens
_+_*'| p p

EEEEEEEEEN Homo NEEEEn ai'(value)
(p rO pe rty) ~ 0 references

person

« () references

Taxonomy Relations

natural person

- [ references

omnivore

Restrictions

- [ references




Category:Television producers (oss67490)

Wikimedia category

= In more languages
Configure

Language Label Description

English oy Television producers Wikimedia category

Karean EYH|IE T2 5M FZ|0|ICH 25

All entered languages

Statement

instance of & Wwikimedia category

» 1 reference

catagory contains | ——p-

- 0 references

television producer

-5t=20] label2 X|:! wikidata item &,
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labelO| "B =:~"2 A|&ISH= item : 25.4% (307,609 / 1,213,405)

-oliE item| property & “category contains (P4224)"2| value O|&
: 25 7FOH item0]| £5H=X]| LIEHH

(labelO]| "E=:" ="

I

101073 (78.46%)

7695 (5.97%)

4555 (3.54%)

1816 (1.41%)

—_rl-_’E% (architectural structure, Q811979)

1598 (1.24%)

h:EH (song, Q7366)

1204 (0.94%)

Taxonomy Relations

Restrictions
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3.4 2FNA 83 -1) T Hz=g e T

-212|HI0|E{2| “subclass of (P279)" £4E Eol £F S E = 2t M6t 2HA4 ™
@)

S FO|X o7 =F=2| YaHdS LIEfL =
Hisk Hle=2t 12| (Directed Acyclic Graph, DAG) A8/

-transitive reduction =3 £8 2 HXK|

| ke §L BT RN I
SO LRSS & AN i ;"

S e A e I .d

Taxonomy Relations

Restrictions



3.4 2RNAH 48 -2) e

|
=

H
—
Al
Of¥
>t
ok
ol

-node weight : =5 RE T = A ST D =2

-edge weight : leaf node £E{ node weight =X A|7|0H 20{ (OntoLearn Reloaded* =2 HA! H%)

SO m—>
o o o (:‘23 CZD o é @ o Taxonomy Relations
<« O O

Restrictions
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3.4 ELEXN|H| AHA JLK|X|2 j
- 3 Funin
- — oNe
. i . . _ Cls L — ) | M : _
-pruning ?|& : local reaching centrality (of SHUA = o= U= THE SEE BlE)  somrmser sosesner %
Py /f/}?) 1 SR ,f S A parin
out . A A ///r‘) T
C(i) = k=1 l SAAA AR BHOR 2 oIIATGAAL 43498 3 Pk bAIIIN B A A8 4 A SAAGIISN &
YT N1 dout (i, )
) .
j:0<doUt(j,j)<oo P A L ARy B AR
node 0| et local reaching centrality | | ~
’ Sy Ay Ay . AR s KRS >0 A
- N 12 37| (node “l= | ()7 LN [
H ( HT) ” » A A s Aage N s KA
- d°(i,j) : node i 5E] node j2 &Fst= B2 HE |
wiE(G)  dO ()0l siESHE FE S kM edged| CHet weight i S

Taxonomy Relations

-G centrality?} 021 B2 (70.3%)04| M| A
-24671 node(25) + 3147l edge(subclass &tA|) X[l 25 H|H| A

Restrictions
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35 2RH0e 8- N OIS 4o g OF

-ol0|2 o2 0f2f 49| £FE X|L10f St HR EX)

T L- O T L—

ex) 21 52|d(artificial satellite) = 7|7 |(device), MA|(astronomical object)

= /(state) » dHEAH(administrative territorial entity), TrA|(organization)

-7 |& 25X AH[(DBpedia, WordNet)d|M= 17He] &% =&TH= X|E

-

7w N

(Qssiz20)

ﬁ*;f;““m“f? ) CINEN
\truntureff;,a ) / *I—*”
_ amzu Taxonom Relations
r 7 e ri\ / B8 x M\} qugm?y .
| sat) (a5 T
N 1 |
< tuﬂlz >' :<{Q;I§D

<DBpedia> <WordNet> <1 A7 Restrictions
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3.5 2RMAIR ST -2) R0 K= AS A2

0.987 . -
Device | Food |
0.4651 @en [ eapon ritenWork |
2.41 0.3729 )
(Q35120)

0| global reaching centrality

<DBpedia>

10| : 2t 22 A|MQ| 222 HE0| H2of i3t B =) D €
- global reaching centrality : 2 node® local reaching centralityd{| CioF B+ i

FR} 717|
(Q2858615)

of|
(Q34379)

G% My ) (88 i@ ,@% EEEI\.
(Q9135) \{0155142} @42?@

—— —

lﬁm Aol Restrictions

(Q7889)
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-7 |HI0|E{ 2] “instance of (P31)" ¥ "subclass of (P279)" &4 ?[Ete = ?|F|H|0|E] 2} itemOICt At 2 &7 &Y Its

- 4|0|E1 : DBpedia H|0|E =, $|2|H|0|E{ AlEdXI2to| 918 HE It Q= entity 3,365,936

« HH2|X] : 99.83% (3,360,335 / 3,365,936)
M2t :199.81% (3,342,695 / 3,365,936)
-DBpedia HCt |20 2R = o
ex) A=E= (Q246283)
- DBpedia 2% : "¥2} (Q11424)"
> A-HZ 4 TORL{M[0]d B=t(Q202866)" E =&
H

917 |c|0|Ef2] £40| B UL US YL 07 WA Taxonomy | Relations

ex) C|X|E OP|E (Q1323528)
- DBpedia 2% : "2I& (Q11862829)"
- Q120 A (Q192581) 2 HE &F Restrictions
(instance of =M32f “T2|2HA (Q215279)" Of| o|EH




3.6 Relations

properties for this type

Jeb

Je0

Jeb

Jeb

dJe0

el

Jeb

sex or gender

* 0 references

date of birth

* 0 references

date of death

* 0 references

given name

* 0 references

family name

* (O references

country of citizenship

* 0 references

occupation

* 0 references
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human s

common name of Homo sapiens, unique extant species of the genus Homo

human being | humankind | people | homosapiens | person | mankind | pe

Taxonomy Relations

Restrictions
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./ Restrictions
Constraints residence (rs51)
property constraint @ value-type constraint the place where the person is or has been, resident
_ _ lives in | hometown | home town | place of residence |
class geographic location

fictional location
geographic region
mythical place
building

architectural ensemble
residence

geographic entity
house

nursing home

relation instance of

* (O references
Taxonomy Relations

fa .
2 type constraint
class human
fictional character

domesticated animal

Restrictions

human biblical figure

animal living in captivity




DEVIEW
2021

3.7 Ontology

Ontology

- Taxonomy
- Relations

Taxonomy Relations
- Restrictions A

Restrictions
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4.1 290

271 0|4t2| DBO|M =3t record(entity)E 3OL = task
- Record Linkage
- DB Linkage

- Data Matching < “=DB < 7} DB >
- Entity Resolution
- Entity Alignment

00| (PS_159229) O0|2(SINGER_112579)

O|L{SINGER_461679)
O|LHSINGER_484732)

\ / &ILKSINGERJ 304y

O|LH(PS_2794332)
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7l== DB

(L

- Record Linkage . .

- DB Linkage
- Data Matching

O}0|(PS_159229) 0}0|(SINGER_112579)

O|LH(SINGER_461679)
O|LH(SINGER_484732)
O|LI(SINGER_1304)

O|LK(PS_2794332)

- Entity Resolution
- Entity Alignment
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4.2 Record Linkage

7l== DB

O}0|(PS_159229) O}0|S(SINGER_112579)

O|LKSINGER_461679)
O|LKSINGER_484732)
O|LKSINGER_1304)

O|LHPS_2794332)

- Record Linkage
- DB Linkage
- Data Matching
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4.2 Record Linkage

A|332] b2 Bl fh=ro] ARA 2 shadis] =24 (20214)

| ZE AEF ?let SEUX HEEFET

O|F¢d° gz, Uz

H[O]H

dev_joohyun.lee@navercorp.com, kim.hh@navercorp.com, once.thkang@navercorp.com

Property—aware Meta Blocking for Record Linkage

Joo—Hyun Lee®. Hyun—Ho Kim, In Ho Kang

Naver Corp.

Q <
o EXQ 2R = stLi= @RE 2 HID HIS0| 3CHs H0ICH 0148 2HE 25 9
CoIZ( E2XOR S22 It THE 00 B0 BR20IY 22 DS IS0l =
OS50 HIDHAS S+ HAS dF6Hs OHE Lol 2220 SE2 ANE 2
SIMAIDIK LOBA UL Rt F4 FAZGHS HOICH HE 22U 1S3 JHEE =
SBOZ M BEHQ S22 LAIO BHE 25D H 2 452 LEHE SRHOIG. = =20
N HIEHSZ NN TS50 LU S HLLAS HOIEHO0IA S50 D2 SS2 MA5Hs LAIO
2 5T D0 L SR HAAS WSSO T8t I I8 222, HEE22, 24T HESZE
o

2 dEd =22 E24H0 et == =& = dluotE L

a
[

un 22 1%

=TI

F
1

i

&
I
00

QW lo o & e
-
ks

5= =

Record Entity

Linkage Alignment




4.2 Record Linkage

0}0|S(PS_159229)

O|LH(PS_2794332)

’l== DB

00| 2(SINGER_112579)

O|LKSINGER_461679)
O|LKSINGER_484732)
O|LKSINGER_1304)

Record

Linkage
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4.2 Record Linkage

v=DB ’l== DB

m O[0|R(PS_159229) - O}0|2(SINGER_112579) .

O|LKSINGER_461679)
O|LKSINGER_484732)
O|LKSINGER_1304)

N~ ]

O|LH(PS_2794332)

Record Entity

Linkage Alignment
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4.2 Record Linkage

Blocking

- X|xH O 2 S quadratic increase)st= complexity 24| 2= $ist TiH|
— DB1: Nrecords , DB2 : Mrecords = N*M2| H|ul B

- 2 Y3 EY 1590| =2 tidES2 2 S21510] H|w § +AS tidS H¥sk= T

recall I*c',|'6|-x| OO L A H|'l A -EO'E 20| S Al

- 5| 223 22 NS
1. Key-base blocking
: recordS CHESH= 20| 240| YA|SH= ChAl 22 A4

2. Meta- Blocking
: record?| Ct+ EES 8O0 S5 4d 3 715X Ol tist 5 2|5 S5 FH 4 Record Entity

Linkage Alignment
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4.3 Meta

Blocking key?} CIE 4<%

blocking

H|2
2003.10.16 - £2tE thA 2rolH|/0f8! OE|AE |
C2olol M=o 2 =2 =7k =0l gl oHEH == A7
@7} B 014 372 7|cstH St i RIS
= CHA fEF
S YR X HETL i R
7| 2IAL JYP SliEjEfjoIHE
SFEA Dreamus
Meta Blocking s~
o
block HEE J15X| J2jx 2 B9 = edge pruning =34
— Ty T
ID: Al ID: B1 blocking blocking
W RAIN 2 EFO|E - H| 2 Al, A2 Al, A3
/b= o H| b4 . H
200 2 : 2003.10.16 2I0f  :2003.10.16
B1, B3 B1, B2
ID: A2 ID: B2 *
= H . Rainism EtO| & : Double
b= H] b= EOf Double
SFOf 2 - 2009.10.15 SF0f - 2003.10.16 .
—— = 3 Record Entity
ID: A3 ID: B3 . .
A . Linkage Alignment
4= :Double P 87
2FOf 2 - 2003.10.16 2FO0§  :2003.02.28
S — I I
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4.4 Property-aware Meta Blocking

HE Y AT OISK| HAALE AT OIEHBRY - ohEx| HA IR
- 25 44 TA

& Ed pairg 119510 25 ¥4

- DB1 3 DB2 > 7
G2: ] )
D Al —— blocking blocking
U RAIN 2 EtO|E :H| 2 Al, A2
b= :H] b3 H|
= 0j 2 : 2003.10.16 20§  :2003.10.16 2 235
Bl
ID: A2 ID: B2
Gl (HEHE,EOE
£ 85 Rainism EHOIS : Double - G2: EFF#,?H“—%'} B ling G3:
b= i H| t=3 : 2Ot G3: (20§, 2ol :
2r0f ! ; 2009.10.15 2rO0f - 2003.10.16 2003.10.16
ID: A3 ID: B3 Al, A3 ' :
A : Blue E}O| = : H| Record _Entlw
Jb4 . Double y = Linkage Alignment
2r0J 2! . 2003.10.16 2rOj - 2003.02.28 B1, B2
S — e I
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4.5 Entity Alignment

..

- Entity Resolution
- Entity Alignment
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4.5 Entity Alignment

SimRank: A Measure of Structural-Context Similarity®

Glen Jeh Jennifer Widom
glenj(@db.stanford.edu widom(@db.stanford.edu

Stanford University

2

G G

* {Umv Univ!}

ProfA StudentA

H ; 0.034.
. {Univ, StudentB!} T

Univ :
0. 047
-

0414
‘ {ProfA, ProfB}

0.331
{StudentA, StudentB}

‘ . tProfB, StudentA} ,(zjlj:v ProfB}
ProfB StudentB
§ 0.106 0.088 O
{ProfA, StudentB! {ProfB, StudentB!
(a) (b)

Record Entity
Linkage Alignment

Figure 1: A small Web graph G and simplified node-pairs
graph G*. SimRank scores using parameter C' = (.8 are
shown for nodes in G~.
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4.5 Entity Alignment

Delta-SimRank Computing on MapReduce

Liangliang Cao Hyun Duk Kim, Min-Hsuan Tsai
IBM Watson Research Center University of lllinois at University of lllinois at
liangliang.cao@us.ibm.com Urbana-Champaign Urbana-Champaign
hkim277@illinois.edu mtsai2@illinois.edu
Brian Cho Zhen Li Indranil Gupta
University of lllinois at University of lllinois at University of lllinois at
Urbana-Champaign Urbana-Champaign Urbana-Champaign

bcho2@illinois.edu zhenli3@illinois.edu indy@illinois.edu

= 2
G § G ,
y Alinty, Univ} Algorithm 2 : Computing Delta-SimRank on MapReduce
| g puting
P"‘°fA S“‘d‘e"“‘ 0034./*,,";}; - Input: Graph G, initialized A
. {Univ, StudentB} 1: Map function((a,b), A"(a, b))
Untv 5 {Sotjfi:tntA StudentB} 2:  ifa=borA’(a,b) <e
‘4—‘ s 042 0.132 3t return
A {P’“B SHident/x) {Univ, ProfB} 4.  find a, b’s neighbor I(a) and I(b) respectively
B . \b:) 5: foreachc € I(a),d € I(b)
: 0.106 0.088
6: output (c, d) mAt(a b)
@ § R B b) JHa e 7: Reduce function (Key = (c,d), Values = vs[])
B E 8: ifc=d
?: output A™* (e, d) = 0 Record Entity
. o . 10:  else iy Linkage Alignment
Figure 1: A small Web graph G and simplified node-pairs I output A™" " = sum(vs)

aph G*. SimRank scores using parameter C' = (.8 are Output: updated A"*"
grap gp

shown for nodes in G2.
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4.5 Entity Alignment - Probabilistic

PARIS: Probabilistic Alignment
of Relations, Instances, and Schema

Fabian M. Suchanek Serge Abiteboul Pierre Senellart
INRIA Saclay — lle-de-France  |NRIA Saclay — ile-de-France Institut Télécom;
4 rue Jacques Monod 4 rue Jacques Monod Télécom ParisTech; CNRS LTCI

91893 Orsay Cedex, France 91893 Orsay Cedex, France 79634 Paris Cedex 13, France

fabian@suchanek.name  serge.abiteboul@inria.fr pierre.senellart@telecom-
paristech.fr

- Equivalence of Instances 2ir(ay) (1 — [l (ar,yy (1= (Pr(z =2") x Pr(y = y"))))
- Subrelations 2 r(zy) (1 [l (A= Plx=2a") xPr(y = y*’)))

- Subclasses

Record Entity

Linkage Alignment
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4.5 Entity Alignment - Embedding

P W o o8 | .
- L X
--_-:i._-- ® o8l Ggg @ o -
s -1.0} @ " .. N " N
_,_2,:. L
\ : : ..
H‘x' . =1.0 =05 0.0 0.5 1.0 1.5 2.0 2.5
(a) Input: Karate Graph (b) Output: Representation

Record Entity

Linkage Alignment



4.5 Entity Alignment - Embedding

Results on DBP15K(zh_en, ja_en, fr_en).

MTranskE
BootEA
TransEdge
MMEA
GCN-Align
NAEA
KECG
TranskE
TransH
TransR
RotatE
HAKE
DistMult
ComplEx

ConvE

Hits@1

0.419

0.490

0.519

0.405

0.410

0.323

0.467

0.343

0.436

0.571

0423

0.288

0.180

0.115

0.210

Hits@10

0.753

0.793

0.813

0.672

0.756

0.481

0.815

0.634

0.735

0.697

0.754

0.588

0.400

0.265

0.466

MRR

0.535

0.593

0.621

0.499

0.527

0.381

0.586

0.441

0.540

0.481

0.534

0.391

0.255

0.166

0.299

Hits@1

0.433

0.499

0.526

0.397

0.442

0.311

0.485

0.365

0.450

0.368

0.448

0.319

0.058

0.063

0.339

Hits@10

0.773

0.813

0.825

0.680

0.810

0.457

0.843

0.710

0.778

0.709

0.785

0.607

0.179

0.251

0.556

MRR

0.549

0.605

0.632

0.496

0.566

0.363

0.605

0.480

0.561

0.484

0.561

0421

0.099

0.146

0.415

Hits@1

0.407

0.515

0.397

0.442

0.430

0.307

0479

0.374

0.485

0.378

0.459

0.319

0.095

0.141

0.350

Hits@10

0.7517

0.838

0.824

0.749

0.813

0.460

0.844

0.735

0.821

0.741

0.800

0.638

0.285

0.332

0.602

MRR

0.526

0.623

0.543

0.550

0.557

0.362

0.602

0.493

0.599

0.497

0.560

0.428

0.157

0.206

0.439

<0.65

Record

Linkage
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NTIT ignment - pattern
m
Ontology-based Entity Matching in Attributed Graphs
Hanchao Ma Morteza Alipourlangouri Yinghui Wu
Washington State University McMaster University Washington State University
hanchao.ma@wsu.edu alipoum@mecmaster.ca Pacific Northwest National
Laboratory
yinghui.wu@wsu.edu
Fei Chiang Jiaxing Pi
McMaster University Siemens Corporate
fchiang@memaster.ca Technology
jiaxing.pi@isiemens.com
Pattern Py (song) Pattern P> (album) “ P(album ) l. decomposition Pattern P3 Pattern Py Pattern Ps
Up [genre="pop'] u'o (a u ) . & ' . ' .
oY rArT— wv—”s birthdate u'e (Writer) u'e (Writer)
(album) Ug lgenre='pop’] Palbum) (3,24 P’('"’"'") {822 name* .
\bu'o O @ Top band : Ug ralbum) Ug (album) [g(ec;';‘et;;g}k'] u work* g work*
name* album name” year® artist® -down [__gx?] !__9:2; A % (poem) (writtenwork)
] * ' ' .
BeApn Seme_,pop Ontology O g [[rene o g O - : name*  bitthplace* __award (award) award(award)
ks (son,_gJ rtist siibilans bu d ; pI'O dU c er..,. - 'name producer producer and ) E (p/ace) [genre='literary'] [genre='literary']
(name) V; ( ngg;znv) T E - ~ parm:l mhdcmon & match pruning E - 2 Ontological Granh K
'oh my god' - subclass - /v ' ‘ .‘ e ' ’ sieee igure &: ntologica rap €ys
end_of_days (0ST) | Album OST o (,mwmr) \ (ol ~ {a2,a3,84,85) E
/ \\ l subclass T : u'o ‘o '
'end of days' 'Guns N' Roses' SONYg — hit ﬁ],” : /\ {bs} :
(name) ;999 (band) ‘ / 0 ., | U, o
(vear) \ name* birthplace*| | am' {ps’?p S 8, 33) {bSv* b4} B":"l‘)’”‘
[genre="pop'] [genre="'pop'] (place) | [genre="literary’] ) K
oh_my_god (hi) omg__mike (SONg) ‘ 3““,’";wmmg {pa....P7} {24} {2} {bs,... bs}
(title). /‘\ (Broducer) ) /'{ (album) (P2, Pa} {Ps, Ps}  {b1, b2} {bas be) {be) ~" refine equivalent
'oh my f>ue\“d°f days 'oh my god' stay_human —_ partitions
(album) /l\ . . , , Record Entity
endofdays' | 'GunsN'Roses'  ‘stayhuman' | ‘M Frant Figure 5: OGK-EM: Entity matching and pruning. Linkage Alianment
(title) ; (;’9 9" (artist) ’25b Iz (artist) 9 9
(vear) (vear)

Figure 1: Entity matching with ontologies.
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4.5 Entity Alignment - Ours

1. Ontology Alignment O

- Taxonomy (class hierarchy)
* Relations ( Predicate, Property)

» Triple Pattern
 Structured Pattern
* Relations

<ztella:property/educated_at>

Record Entity

Linkage Alignment
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4.5 Entity Alignment - Ours

1. Ontology Alignment

« Taxonomy (class hierarchy) RM  (Q20514446)
* Relations ( Predicate, Property)

- Triple Pattern o
1IN more anguages
* Structured Pattern

South Korean rapper, songwriter, record producer, and leader of the boy band BTS
Kim Nam-joon | Rap Monster

Language Label Description Also known as
]
° REI&tlonS English RM South Korean rapper, songwriter, record Kim Nam-joon
producer, and leader of the boy band BTS Rap Monster
Korean d5E Chot2l= 721 E0[08 HEAEEe| 2l HEE22F

e 2

All entered languages

N

Record Entity

Linkage Alignment

<ztella:property/member>
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4.5 Entity Alignment - Ours

1. Ontology Alignment
- Taxonomy (class hierarchy)

* Relations ( Predicate, Property)
» Triple Pattern @
» Structured Pattern

* Relations

Record Entity

Linkage Alignment
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g: Who 13 the president of France?

/mb France

Candidate

srerabon

Attenbon-base MNeural Network

l/ ansser entity: 050t

-
I
I
|
L 4 answer relation: capital l Paris
I
|
|
I
I

answer type: Mocationycityhosen

E : answer cortext: rmy 02762, /myf
Ojd i, Srn/0F 3wz, ...

Stgan) o Slgaaz) _ "Zﬁ L __ oy i

- __ - e
Ranﬁrﬁ b -
Freehaze

A - _

French
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5.3 Recommendations
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