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‘ User Interface & applications
2007 ‘ Trust

RDF Schema
RDF M&S

2006 swui
Candle

BEEEE
.

Data interchange: RDF

XML

S9BLIaY| Jasn

RDF

XML
URI |

Unocode

http://bbs.w3china.org/dispbbs.asp?boardID=2&ID=86430
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http://www.w3.org/2004/Talks/0319-RDF-WGs/sw_stack.png
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MIZHE T3 HERIE! 25370 4
AT 4N R TS D

A I

http://www.w3.0rg/2007/Talks/1211-whit-tbl/#%2828%29




£33 Mg

. SHFRIIRHZTFES
- JSLE : BN
~ Web H4AEE—HIUR] o
— Y IAEEEREE (A, Hbe, \
=, ERY)
- Y A B R KR e \
— Web RIS IFIE

==t/




AR s
Agent Webs that know,4eatt

" and reason as human do

The Semantic The Ubiquitouss
Web Web
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Knowledge Web of Agents
Web of Data
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Increasing Connectivity
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Concept

activate/ \?elates to
S

Form | - » | Referent
Stands

5
“Tank“ for ? ‘—-

[Ogden, Richards, 1923]

Ontology is the philosophical study of the nature of being, becoming,
existence, or reality, as well as the basic categories of being and
their relations. --- Wikipedia
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o An ontology is a formal, explicit specification of a
shared conceptualization — Gruber 1993

= Conceptualization: an abstract model of phenomena in the
world by having identified the relevant concepts of those
phenomena.

= Explicit: the type of concepts used, and the constraints on their
use are explicitly defined.

= Formal: the fact that the ontology should be machine readable.

= Shared: ontology should capture consensual knowledge
accepted by the communities
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m C - concepts
- SRS | BELITaxonomyfZz(HHA
- IXE , TR

= R - relations
o IR SHEEHZEENKRENES
 subClassOf , birthplace

m F - functions
« —HFIHRRIRR | REFENTTTENEREMEN-1NTENERE

« Price-of-a-used-car H the car-model, manufacturing data #Q
kilometerstazE
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m A - axioms
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m | - Instances
o« FIAEREIME
« 40 : PeterEHESF RIS/
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o FiFfEiRHESS RDF

= Resource Description Framework

Dawvid Billington
phone
David Billington

o RDFEEIRT

= &i® Resource
 (FRAURIE—RR— 1 RIR

s — P RBEEERT—1SEY(Thing) e T —
= 1% Property & e
« —TSIRREIRIRIR . ALERR RS ERERIAXR
= i§4) Statement
« B3FMEIREII=7TE(Triple)
« FiBrdfisubject , 1BiBrdf:predicate LA EiErdf.object




—MEDATS

o0 PRI H U
0={C1I,T,P)

m C — concepts
o IIATUREIES PHVHESREEE | BE L TaxonomyAZz(HR
o WA HFRINRAARGRF |, FENEIHEH MR
m | - instances
o AR BEIRAIZES]
« 4 Peter2ESFERILA]
mT-ISA
- TEMETZE., EFSHEZEPXR
 subClassOfxk&E#linstanceOfX &
m P — properties
« AMERPRATEAIAEEREMEN R
40 : instance-attribute-value (AVP)

- Taxonomy#[liR

- AVPHIiR




What’s in freebase? - Light type syste fx

m Jopic: one concept or one entity with globally

unique ID

m Literal: string, numeric value, Boolean, or

timestamp

m [ype: properties are grouped into types, an object

that is used to semantical
m Property: attribute of a to
m Schema: Each type has co

y group topics
DIC

lection of zero or more

properties, known as the schema of that type

m Domain: a collection of types which share
namespace




FRREE
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Y=t RAOEIIRIRET ( mapping world knowledge )
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—., JURTXHLRELS

« DBPedia, Yago, Freebase, Google KG, etc.

—. SESREIRENE

« FOAF, Geonames, Linked Movie Database, etc.

=. BiESHREE

« DBPedia, Yago, Freebase, XLORE, etc.
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ResearchCyc http://www.cyc.com/platform/researchcyc
ATi3% :
WordNet wordnet.princeton.edu
DBPedia dbpedia.org
YAGO yago-knowledge.org
Freebase freebase.com
BEFHEEAR
http://www.h-
WikiTaxonomy its.org/english/research/nlp/download/wikitaxono
my.php
BabelNet babelnet.org
KnowltAll openie.cs.washington.edu
FRETENhEY NELL rtw.ml.cmu.edu
Probase http://researqh.mlcrosoft.com/en—
us/projects/probase/
BHEAC www.baidu.com
FR3Z AR ENS
WWW.S0gou.com

E217 1AV )



http://www.baidu.com/

Mk FEXEIRELS

name # of concepts # of isA pairs
Freebase 1,450 24,483,434
WordNet 25,229 283,070
WikiTaxonomy 111,654 105,418
YAGO 352,297 8,277,227
DBPedia 259 1,900,000
ResearchCyc ~ 120,000 < 5,000,000
KnowItAll N/A < 54,753
TextRunner N/A < 11,000,000
OMCS 173,398 1,030,619
NELL 123 < 242,453
Probase 2,653,872 20,757,545

S & =XILE 2010.12

http://research.microsoft.com/en-us/projects/probase/



http://research.microsoft.com/en-us/projects/probase/
http://research.microsoft.com/en-us/projects/probase/
http://research.microsoft.com/en-us/projects/probase/
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Earthquake
Donation Ti7 (earthquake) | Government

{8 (donation) *?;}ﬁ(resme) ﬁ JCHia] |ERT (govemnment)

R [X (disaster area) ‘{Sii(bappen? — 117 (earthquake)

{1+ FERed Cross) 0.03— E%O malmts) ——0.09—»| ££3F(economy)

%8 (supervise) i " [X(disaster area) 832 (rebuil ding)

£H40 (organize) i1k (company)

TypesLOC 0.4013
Types: ORG 0.6238 INUMBER 0.2289 Types:LOC 0.9414
NUMBER 0.3753 TIME 0.2040 T\
/ % S Ak T |2 \ 037 041
0.56 0.44 [ KISRE 0.44 o \
¥ S 3 =
Donation and Help Red Cross Donation Death and Rescue - Ecouomy s

i {1+ =% (Red Cross) 172 (earthquake) g’; (earthquake) B (zovememnt)
wEIZE(msaster Ao 1AM8 (donate) %% (happen) 'g £ n(ecmom_v) F AT (accident)

q_ua.k = 2 5 ‘;u o] (1 g as
?Eﬁ(fl‘mhﬁ e) {B ¥ (donation) 12 (journalists) & ikg:r::e::e; 3 (rebuil ding)
i;’”;( eitica) #13Z (earthquake) o 1=(death) e . 22 (safty)

X% (help) 440 (organization) $04% (rescue) T(govemment) 4238 (coverage)
A8 (donate) 2
___________ x : % Types:LOC 0.7604
Types:LOC 0.6842 Types:NUMBERO0.34 - 2 Types: TIME 0.4877

Types:NUMBER 046 | TINE 0.1243 TIMNE 025 NUMBERD299 1 reR 02020




Spanish

Elementary Math - Numbers -
Plotting - Algebra - Matrices -
Calculus - Geometry -
Trigonometry - Discrete Math -
Number Theory - Applied Math -
Logic - Functions - Definitions - ...

Word Properties - Dictionary
Lookup - Word Puzzles *
Anagrams - Languages * Document
Length - Morse Code - Soundex -
Number Names - Character
Encodings - ...

beliem

o \
o \
People - Genealogy * Names
D Statistics * O s - Political Leaders -

Historical Events - Historical
Periods - Historical Countries -
Historical Numerals - Historical
US Money - Inventions - ...

Inference - Regression - Statistical
Distributions - Random Variables -
Probability - ...

_Elements - Compounds -lons -
‘htmi Parennal Anahine - Nntahla Tavte -

Ad * \3!!&:
11-%*" 1'q Igl ‘E#W()lframAlpha;
o 1R EIR5|2WolframAlpha

30093 meters —
3.009 < 104 cm H
98732 feet ! ﬁ

16.25 nmi (nautc A

Conversions - Calculations -
Comparisons - Dimensional
Analysis - Industrial & Construction *
Batteries - Bulk Materials - Paint -
Display Formats - Ring Sizes - Shoe
Sizes - ...

4:26:37 am

Date Computations - Time Zones -
Calendars - Holidays - Geological
Time - Birthstones - Birth Flowers
Wedding Anniversaries - ...

MONEY & FINANCE

]LU-G

Stock Data - Indices - Mutual
Funds * Futures - Mortgages *
Pracant \/aliia « Curransu - Tine -

| Chicag EH cities-types-currency x

[ plot XA3 - 6x~2 + dx + 12

[T o B =-I+]

Input interpretation:

plat  »* —6x* +4x+12

Plots:

¥
10
30

20

I’I o PR—— 5 "

—10

Move terms with x to the left hand side

(x from —2 to 6)

2 from bath

f4x- 2x)-6=(2x—[2x)+8

[ -

-20

—30

Chenmistry - Arithmetic - Number
Theory - Algebra - Trigonometry -
Calculus - Linear Algebra -
Statistics - ...

= Examples =2 Random

® Enable interactivity

3% WolframAlpha

! [ 5" by 7" photo vs 8" by 10" photo

[ o B ==+ ]

— 40000

Hartford $1000  $2100  $1300 Input Interpretation:
Indianapolis $1555  §2677 $1786
SRR o i P Sinx 7in (display size) | 8inx 10in (display size)
Basic properties:
Automatic Analysis - Statistical
Analysis - Time Series Analysis - . .
Geographic Data - Data Sinx7in
Visuslization'= ;. width 12.7 em (centimeters)
height 17.78 cm (centimeters)
diagonal 21.8em (centimeters)

aspect ratio

pixel count at 72
pixels/in

pixel count at 300
pixelsfin

Image Analysis - Image Filtering
Feature Detection - Color
Processing * Image Effects - ...

raw memory at 72
pixels/in

raw memory at 300
pixels/in

http://www.wolframalpha.com/

5:7 |:|-1-14t-.

0.1814 megapixels
3.15 megapixels

544 kB (kilobytes)
(24-bit)

9.45MB (megabytes)
(24-bit)

= Examples =2 Random

Show Imperial
8in x 10in
20.32cm (centimeters)

25.4cm (centimeters)

32.5cm (centme

4:5 D.l-lza\

0.4147 megapixels
7.2megapixels

1.24MB (megabytes)
4 bit)

21.6 MB (megabytes)
(24-bit)

More


http://www.wolframalpha.com/
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Publications

Social Networking
Geographic

Government

A, Glou

ARER

weNet | | StatusNet

User-Generated Content

Linguistics

Life Sciences |

Cross-Domain |

Media |
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Linked Datasets as of August 2014 @ @
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http://zh.wikipedia.org/wiki/%E9%9F%93%E5%AF%92
http://zh.wikipedia.org/wiki/%E9%9F%93%E5%AF%92
http://zh.wikipedia.org/wiki/%E9%9F%93%E5%AF%92
http://zh.wikipedia.org/w/index.php?title=%E6%96%B9%E5%8A%B1&action=edit&redlink=1
http://zh.wikipedia.org/wiki/%E9%9F%93%E5%AF%92
http://zh.wikipedia.org/wiki/%E9%9F%93%E5%AF%92
http://zh.wikipedia.org/wiki/%E9%9F%93%E5%AF%92
http://zh.wikipedia.org/wiki/%E9%A6%AE%E7%B4%B9%E5%B3%B0
http://zh.wikipedia.org/wiki/%E9%99%B3%E6%9F%8F%E9%9C%96
http://zh.wikipedia.org/wiki/%E9%8D%BE%E6%BC%A2%E8%89%AF
http://zh.wikipedia.org/wiki/%E9%99%B3%E5%96%AC%E6%81%A9
http://zh.wikipedia.org/wiki/%E7%8E%8B%E7%8F%9E%E4%B8%B9
http://zh.wikipedia.org/wiki/%E8%A2%81%E6%B3%89
http://zh.wikipedia.org/wiki/%E8%A2%81%E6%B3%89
http://zh.wikipedia.org/wiki/%E8%A2%81%E6%B3%89
http://zh.wikipedia.org/wiki/%E5%BE%8C%E6%9C%83%E7%84%A1%E6%9C%9F
http://zh.wikipedia.org/wiki/%E5%B0%8F%E6%9E%97%E6%AD%A6%E5%8F%B2
http://zh.wikipedia.org/w/index.php?title=%E8%82%96%E6%B4%8B&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%8C%97%E4%BA%AC%E5%8A%B3%E9%9B%B7%E5%BD%B1%E4%B8%9A%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E6%9D%AD%E5%B7%9E%E6%9E%9C%E9%BA%A6%E6%96%87%E5%8C%96%E4%BC%A0%E5%AA%92%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E6%9D%AD%E5%B7%9E%E6%9E%9C%E9%BA%A6%E6%96%87%E5%8C%96%E4%BC%A0%E5%AA%92%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8&action=edit&redlink=1
http://zh.wikipedia.org/wiki/%E5%8D%9A%E7%BA%B3%E5%BD%B1%E4%B8%9A%E9%9B%86%E5%9B%A2
http://zh.wikipedia.org/wiki/%E4%B8%AD%E5%8D%8E%E4%BA%BA%E6%B0%91%E5%85%B1%E5%92%8C%E5%9B%BD
http://zh.wikipedia.org/wiki/%E4%B8%AD%E5%9B%BD%E5%A4%A7%E9%99%86
http://zh.wikipedia.org/wiki/%E7%8F%BE%E4%BB%A3%E6%A8%99%E6%BA%96%E6%BC%A2%E8%AA%9E
http://zh.wikipedia.org/wiki/%E4%B8%AD%E5%8D%8E%E4%BA%BA%E6%B0%91%E5%85%B1%E5%92%8C%E5%9B%BD
http://zh.wikipedia.org/wiki/%E4%B8%AD%E5%9B%BD%E5%A4%A7%E9%99%86
http://zh.wikipedia.org/wiki/%E8%87%BA%E7%81%A3
http://zh.wikipedia.org/wiki/%E5%BE%8C%E6%9C%83%E7%84%A1%E6%9C%9F
http://zh.wikipedia.org/wiki/%E9%A6%99%E6%B8%AF
http://zh.wikipedia.org/wiki/%E9%9F%93%E5%AF%92
http://zh.wikipedia.org/w/index.php?title=%E6%96%B9%E5%8A%B1&action=edit&redlink=1
http://zh.wikipedia.org/wiki/%E9%9F%93%E5%AF%92
http://zh.wikipedia.org/wiki/%E9%A6%AE%E7%B4%B9%E5%B3%B0
http://zh.wikipedia.org/wiki/%E9%99%B3%E6%9F%8F%E9%9C%96
http://zh.wikipedia.org/wiki/%E9%8D%BE%E6%BC%A2%E8%89%AF
http://zh.wikipedia.org/wiki/%E9%99%B3%E5%96%AC%E6%81%A9
http://zh.wikipedia.org/wiki/%E7%8E%8B%E7%8F%9E%E4%B8%B9
http://zh.wikipedia.org/wiki/%E8%A2%81%E6%B3%89
http://baike.baidu.com/view/4591.htm
http://baike.baidu.com/view/1735.htm
http://baike.baidu.com/view/14709700.htm
http://baike.baidu.com/view/4150.htm
http://baike.baidu.com/view/39796.htm
http://baike.baidu.com/subview/440302/9763605.htm
http://baike.baidu.com/view/182181.htm
http://baike.baidu.com/view/182181.htm
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Baizfz,"gm Film or TV?
r~ Freehase Film
[=1;:1::14 Film

~— movie:directed_by
U osall 7 “‘Han Han”@en,
s “BEQzh.

movie:genres

“‘Comedy”@en,
“ 24" Q@zh .
movie:summary
“The Continent is
directed and written by Han
Han...”@en,

“CEREMY £—Hd
RRBRRABHLEHE --"@zh .



http://zh.wikipedia.org/wiki/File:The_White_Haired_Witch_of_Lunar_Kingdom.jpg
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BabelNet

A very large multilingual ontology

Meaning: actor’ .« ID:bn:000O01176n - Type: Concept w °° t; [details] [explore]

senses: i m= actor?. histrion'. player. thespian’. role player?
T e sos fes fas S3s S50 ce | jousur, musicien, agent, comédien, acteur,
personnage, neoToIog, Bsmpivog = |20y, | 0 attore, interprete, istrione, o 74
S— {{HE, HiEE, 518, 185, B8 = actor, actor dramatico, actuacion, artista,
comediante, ejecutor teatral, h|str|on|sta, histrion, intérprete
Sj= Actor, e .. [ S, || | Acteur, BB Schauspieler, 3= Hgomroidg, = [P, | |
Attore, e HE{E. mm AKTED, & Actuacion
W = American actress. Movie actress, Joyu, Synthetic actor, Film actress. Craig
Watkinson. Film Actor, Theatre actor, Theatre actress, Stage actress, Actors and
Actresses, Stage actor, Television actor, Actors, Actors and actresses, Film actor,
Stage actors, Player (dating), American actor, Aciresses, Actor & Actress, il Jes
1hea Jlaal ol o 3h gl BES I0ES. AT 20ER, BiES. &R, | J Actrice futur,
Jeu de l'acteur, Comédien, Comédiens, Actrice, Jeu dramatigue, Comédienne,
Comedien, Acteurs, BB Schauspielkunst, Fernsehdarsteller, Schauspielerin,
Blhnenschauspieler, Theaterschauspielerin, Theaterschauspieler, Aktrice.
Fernsehschauspieler, Schauspielerei, = .wnwy [fne QT NNy [NONT [N
TIENYW YNNE NIEnW QTIT0 [Fne ung 00 oo, || | Attrice (spettacolo), Attore
(spefiacolo), Alirice, Attori, e FS53(E BB ESHHE BaiHE IHEE. fHEE. +
w2 A= e B HHE, g KMHOADTUCT, KMHOAKTPUCE, KMHOSKTED, KMHOAPTUCTKS,
AxTep, KnHoakTep, AkTpuca, T Actuacion, Actriz, Actores, Actor, Actuar, Actor de
cine, Actriz

Q 2= actor, player, || | acteur. B8 Schauspielerin, Darsteller, Schauspieler,
Darstellerin, | || atiore, o #E{E. 72 actriz. actris, actor

['w] SfE actor, = .. | |acteur actrice, H® Schauspieler, Schauspielerin, :
UTTOKPITG, == NN 7w, e 3TT8Teiar, 318, || W attore, attrice, e fFHE, 1835 3*2
1E. mm aKTEp, AKTPHCA, ADTUCT, apTUCTKA, (] actor, actriz

Il 4= actor / actress, .. g HE. || J acteur, BR Schauspleler, := noToIdg, =
[Pnw, o =TT, | ) atiore, e f{F{E, wm akTED, & actor / aciriz

@-]_Jﬂﬂ,*.—"ﬂy‘-w,-%.j{fﬁ'm‘ﬁiﬂ x%m , EERERBEER
, ERL.E £, . | actrice américaine, actrice de cinéma, acteur de
thédtre, acteur de télévision, acteurs, acteur, actrices, joueur, acteur américain, Hl
us-amerikanische schauspielerin, filmschauspielerin, schauspielerin,
theaterschauspieler, fernsehschauspieler, schauspieler, schauspielerinnen, spieler,

iEH&/Actor
http://babelnet.org/
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BiE S AAEEXLORE
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XLORE: EpkEERHM. HilEH. AXYHEHIRNYEER , ©5856,146 M
&, 71,5961\ EM% , 7,854,301/ 3EH1,




e = HIREIEXLORE

X{t[Culture] isualization

x 2 Al - Searth
LORE S Label Hudong Baike (EINL Enwiki Zhwiki

About -4
XLore is to extract structured information from heterogenous cross-lingual online wikis and to share the
extracted knowledge on the Web. To the best of our knowledge, XLore is the first large-scale knowledge graph
with balanced quantity of Chinese-English knowledge. Currently, XLore contains 856,146 classes , 71,596
properties and 7,854,301 instances. It gives a new way for building a large-scale knowledge graph with Sub Classes Baidu Baike EnwWiki ZhWiki

balanced quantity of knowledge across any two different languages.

MAXEL EE BR F UL RmACIE EEe @R =68

856146 71596 7854301

Classes Properties Instances
Super Topics Baidu saike ([DETTR Enwiki Zhwiki
Class Taxonomy
Super Sub  Super  Sub Instances HeT ite S5
Socal|aps | Mo topic dassications | . - . . . i - _—

Root | FES | 85%

Main topic dassifications | >
kure | 24 7 4354 lass
Culture | 24 Root | A% | 5% 1 30 2 69 2077 8029 10435. Clas

Sub Topics Baidu Baike Enwiki Zhwiki

2 2 61 24 74 2614 Class

Technology | B2

oSt R X S5 XWAET AEES =SSR 48 5E =8 B RExw BF MHw B TR

ZX TE f6if HeME BR B =2 a2 1=

Main topic dassifications |
People | At = = 2 25 2 24 2758 20236 441944 Topic
Root | FGS: | €53

Main topic dlassifications |
Sports | X 2 18 5 50 940 420 15863 Topic

Root | TS | £5%
Showing 1 to 5 of 25 entries Properties Baidu Baike m EnWiki Zhwiki
2 3 4 5 Next—
A =5
Sta ics on Sample Instances
B
Label Super Classes Sub Classes Properties. Related Instances Linked Instances
c HEE YRGS RO OF Fis A L
Italy | @X¥ 19 1 107 132 1382
R T . . . . . o PR REAR 1E it (T KRR 5 BEXS
1979 | 1979% 4 0 0 10 1523 E =3, 3
Japan | 15 1 116 28 1168 £ 57 SRS AIE BN WK G SR EA
SROTYN) 1 2 10 294 22 —
G 7] 18{2 GDP EFiER B ESNE LHEE ATRFRS
Showing 1 to 5 of 25 entries H =R
2 3 4 5 Next—
1 1SBN
b} AL R ERES VU5 W) ZRES RSHE KA

http://xlore.org/



http://xlore.org/
http://xlore.org/
http://xlore.org/

e = #IREISEXLORE

EES[Scarborough Shoal] Visualization

Extended Reading
Label Baidu Baike Enwiki Zhwiki

BES

P&

Type Baidu Baike Enwiki zhwiki Label
TERTFUIR EEES E EERSlE FREIR  Emsls HIE
—
LETTNENE) Hudong Baike EnWiki
Abstract [s2id paike] Type
EEL (BRE  BXE) | EFLHZAETEALERE ( Scarborough Shoal ) . 2FEFIESHE-—BEHNENSE  TT&415°07, 58 ObjectProperty
1179517, fEhibAEE160BE. RESNRTENRTHEARTAE  TEEERTFEERERARt D FEIEL. SEELIRRMARNSENE
. SEEaETERER SRR EHEMINES R,
Domain Baidu Baike Enwiki Zhwili
Infobox Properties
HREF FXERAE 10226HE  1847FHE AER AESERE  SENXE FEXFE hESEITE Attt
AiESt s
FiEER HEEETIER Ranges Baidu Baike EnWiki Zhwiki
FEER =E
e 150F5F% WHRET FLFERFEE 19225684 BEAERE EHiENAF FCAE fEsENRE FiErs® FRSiTEEI BRED
E=td ‘E=B[Scarborough Shoal]
A= =273
Instances Baidu Baike Enwiki Zhwili
R k152077, HE117951"
location South China Sea
TEm=RlEAZl mits B50s (EEEE) SEs ARfiEEE By 2E=HEfd BEE: ToE
highest mount South Rock ({{zh|s=E=|p=Nan Yan}})
elevation {{convert|3|m|ft}}
country 2 claim Republic of China (Taiwan)
country 1 claim divisions [Masinloc, Zambales]
country 2 claim divisions =tEH[Kaohsiung]




it

-

7.

~

0

.

) .S
&

i
r“

I
i
‘II||| [

FREE

o R EIE SN IR EIERN S SRR T
o HREIERLIFRE

n SCRN ELR A FNR

= SEHANR

= THERNR

» fRIESUFHEIR

= HEFEEZSIARES

= IBIESAIR

"
il

AR
}-

A

s
-
-
p
=
[l
L

dinl

n ARENE ESLINE X B FRIERT

I

Tsinghua University



HNEIR XA
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« TaxonomyANSFHEN , AVPEDTRIHEY
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HFWikiZEERITaxonomyXliRHEY
o R EFFKIRGIZEIWordNet

singer gr. person person | descent |
/ WordNet
“singer” | “descent”
N Most
Head has to \\ :|' frequc?nt
be plural \ \' meaning
person :l— Stemming
pre-modifier ~ head post-modifier Noungroup
v \ v parsing

| Americanlpeoplelof Syrian descentl

- -
YaGOo American people of Syrian descent } Wikipedia

elect knowledge




HFWikiZEERITaxonomyXliRHEY
o IRBEEFRIRIEHRiIsAKRE

= = [N \RY 5 | Ui | British Computer Scientists |—>| Computer Scientists | vV

EAGTD D2 pakils | Crime Comics I ) 4

| Islamic Mysticism I ) ¢
R ME RS R, | Albert Einstein I >| Naturalized Citizens of US | vV
WikiTaxonomy

Deriving a Large Scale Taxonomy from Wikipedia. Ponzetto et al. AAAIL 07.




HFWikiZEERITaxonomyXliRHEY
o EFEIESHIREIENIsAXRIRG!

Hu e EREY | Educational People I >| Education | X

RIS FER | BEAY | BE X

Boosting Process

O MAYHIE

' |
Online Wiki “ ; Taxonomy Derivation w Taxonomy - EF“[:}'IE_';E,?
Cross?LinguaI a : Cross-LinggaI ' : - %giﬁﬂéﬁ
Links I Knowledge Validation i m ﬁi{ﬁ%%?&g
Online Wiki @ : Taxonomy Derivation J@ Taxonomy = %*@%{IE . .
| | = Normalized Google Distance
x&@@@ Cross-lingual Knowledge Validation Based Taxonomy Derivation

from Heterogeneous Online Wikis. Wang et al. AAAI 14,
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WIKIPEDIA
The Free Encyclopedia

FWikizs

[

tE (Infobox)$HEY

Barack Obama

-

December 6, 2012
44th President of the United States
Incumbent

Assumed office
January 20, 2009

N
A 4

l

dbpedia-owl:activeYearsEndDate

dbpedia-owl:activeYearsStartDate

dbpedia-owl:almaMater

dbpedia-owl:birthDate
dbpedia-owl:birthPlace

dbpedia-owl:birthYear

dbpedia-owl:office

dbpedia-owl:orderinOffice
dbpedia-owl:party
dbpedia-owl:profession

IHIAVPA1IRHEYN

2004-11-04 (xsd:date)
2008-11-14 [xsd:date)
1997-01-08 [xsd:date)
2005-01-03 (xsd:date)
2009-01-20 (xsd:date)
dbpedia:Columbia_University
dbpedia:Occidental_College
dbpedia:Harvard_Law_School
1961-08-04 (xsd:date)
dbpedia:Hawaii
dbpedia:Honolulu

1961-01-01 (xsd:date)

dbpedia-owl:bnfld = 155914463
Obamain front of the Resolute desk in the dbpedia-owl:ind]vidual]sed@nd = 132522136
Oval Office of the White House on dbpedia-owllccnld = N/P4/112934

President of the United States
Member of the llinois Senate
from the 13th District

44th
dbpedia:Democratic_Party_(United_States)
dbpedia:Author

Vice President Joe Biden . dbpedia:#
edia:Lawyer
Preceded b W. Bush 0 (2o . .
recededby George W. Bus « dbpedia:Community_organizing
United States Senator » dbpedia:Professor
fi llinoi = c = Ex—
L dbpedia-owlrregion » dbpedia:lllinois
In office

January 3, 2005 - November 16, 2008
Preceded by Peter Fitzgerald
Succeeded by Roland Burris

Member of the lllinois Senate
from the 13th District

In office
Janucary 8, 1997 - November 4, 2004

Preceded by Alice Paimer
Succeeded by Kwame Raoul
Personal details

dbpedia-owlrelation
dbpedia-owlreligion
dbpedia-owlresidence
dbpedia-owl:selibrid
dbpedia-owl:seniority

dbpedia-owl:successor

dbpedia-owl:termPeriod

dbpedia:Maya_Soetoro-Ng
dbpedia:Madelyn_Dunham
dbpedia:Stanley_Armour_Dunham

dbpedia:Christianity
dbpedia:White_House
dbpedia:Chicago
314463

United States Senate

dbpedia:Kwame_Raoul
dbpedia:Roland_Burris

dbpedia:Barack_Obama__1

Bomn Barack Hussein Obama Il » dbpedia:Barack_Obama_ 2
August 4, 1961 (age 53)
Honolulu, Hawaii, U.S.

Nationality American

http://dbpedia.org/page/Barack Obama

‘ Political party Democratic

http://en.wikipedia.org/wiki/Barack Obama



http://en.wikipedia.org/wiki/Barack_Obama
http://dbpedia.org/page/Barack_Obama

BHIFWikiz

ZiFAYAV PR HEY

- Feature Description Example
D ﬂ*{ﬁ l'Ul*E;m E! First token of sentence Hello world
In first half of sentence Hello world
In second half of sentence Hello world
U.S. County Infobox Start with capital Hawaii
Start with capital, end with period Mr.
1 oo Single capital A
N All capital, end with period CORP.
0.8 " \ Contains at least one digit AB3
0.6 \ Made up of two digits 99
0.4 L\ Made up of four digits 1999
0.2 Contains a dollar sign 20%
0 t— —_— ‘me‘:‘:‘:‘: S NP Contains an underline symbol km_square
x > & & . ] e & WO
FEEPELE LSS LS IEA IS LS IS Contains an percentage symbol | 20% _
& SF T fE T & Purel i 1929
7 y numeric
Number type 1932; 1,234; 5.6

SEHE “US County” BIEERLLER

Training Data

Part of Speech tag

Token itself

NP chunking tag

String normalization:

Document capital to “A”, lowercase to “a”,
Classifier digit to “17, others to *0” TF — 1= AA01
SRChf,ema (”///47 igs Part of anchor text Machine Learning
eriner w Sentence Beginning of anchor text Machine Learning
ﬂ|:> ﬂ Classifier Previous tokens (window size 5)

Following tokens (window size 5)

o o
Constructor %,l @ Classifier Previous token anchored Machine Learning
Wikipedia CRF Model em— Next token anchored Machine Learning
CRF$HIE

Extractor

Autonomously Semantifying Wikipedia. Wu et al. CIKM 07.




HFWikiZ=ERIAVPATEHHEY

- 11
O 15 =S NE
n 7 Ty _ SirTim Berners-Lee {{Infobox person
~ P | image = Tim Berners-Lee-Knight-crop.jpg
100,000 | caption = Berners-Lee in 2008
90.000 | birth_name = Timothy John Berners-Lee
y 0000 | birth_date = {{birth date and age|1955|6|8|df=y}}
£ ;’:E:g | birth_place  =London, England<br>United Kingdom
< 50000 | nationality = British
g 40,000 Iresidence = United States and United Kingdom __
T 30000 pommmmemmme- 1 oc = [[Computer scientist]] |
20,000 ) ' e T e e
0000 BSme CEae 12008, ; EI employer = {{Plainlist| i
8omn Timothy John Berners-Lee i I * [[World Wide Web Consortium]] !
0 8 June 1955 (age 57)(1] ' i i
Vandtnn Enminan ! mm—mm - * [MIniversitv of Southamntonll L
[=No Link i
| = Has Link 10:0.00 !
I
1.200 20.00
i
1.000 —. - = 80.00 !
P i
E om0 | — 70.00 — i
E I
_; 600 —f 0 —— 60.00
% 400 5000 1 —
200 —[— I l —-—li 4000 — -
. = Il B = 30,00
place of . place of nation- .
birth job educate relatives ality spouse party | residence
[# oLk | 187 647 231 47 224 78 900 104 241 2 20.00
|=HasLnk| 875 177 471 483 313 233 63 104 99 58
10.00
0.00 s
Wikify! MEW VM Proposed
' o & Precision 5074 7451 E7.64 50.32
&5 L
EFE% SRS %
;|
Fl-score 18.79 56.33 65.07 76.65

Discovering Missing Semantic Relations between Entities in Wikipedia. Xu et al. ISWC 13.




HFWikiZ=ERIAVPATEHHEY

Bill Gates

O EEFJJ?’%_J MISESEEEM

Fros Yikipedia, the free 1 2 ‘
1955) ] is an American business magnate and D

@ Bill Gates

N
the former chief execufive and

philanthropist. Gates iz ¢
current chairman of Microzoft, the world' = largest
nll—l\ E personal-conputer software company, vhich he co-founded
with Paul Allen. He iz conzistently ranked asong the
®) and was the wealthiest

__\_ overall from 1995 to 2009, excluding 2008, when he was
[} \ / 1S rarked third:®) in 2011 he was the wealthiest American
n |:| x and the second wealthiest pocson. (18] During his carent

at Microsoft, Gatez hald the pozitions of CEO and chief
software architect, and remainz the largest individual
shareholder, with 6.4 percent of the comaon stock, [ He
haz alzo suthored or co—suthored zeveral books.

world' = wealthiest people

\ Y
Borm N\ ¥illiws Hemry Gates IXX

- ~i0cteher 28, 1965 (age ST)
», [ {Infobox person Seattle, Washingtes, US
D L 3 n 1 =Bill Gates Residence Medina, Kashingtea
l |bisth_date — {{ bisth date and age | 1955 |10 | 28 }) Sattenality meriom

| N _PlBCC :[[ Scattle ]] Was ton, US Alwn water Neved University (dropped

out im 1675)
¥ :I: [nationality = American Oceupation| Chairman of Micreneft fnam-
. I | children =3 executive) i

Covednir of s & Valinde
| alma_mm% = Harvard University (dropped out in 1975} attr

wnistion valtte i

_\_ — ~ | ER : : of Berkshire
. gln = I%\}E mﬁ;i 1 i {10 of Cascade Tnwestnent

Net worth  L1eg53 bi11ien 2010) (1]

21 1956 births Ameracan agnostics © Speuse (x) Melinds Cates (n 1994)
licoaires | Anerican coxputer buzinecspeople Children 3

Parents Yilliew K Getes, S¢
Bary Baxsell Gates

x10°

I Article
I nfobox

= | Anerican investors

Simmaturs o o (] Bte 7T

Website

Attribute en zh Attribute en zh
name 82,099 | 1,486 | awards 2,310 | 38
birth date 77,850 | 1481 | weight 480 | 12
occupation | 66,768 | 1.279 | influences 450 6
nationality | 20,048 730 | style 127 1

Number of Instances

English  German French Dutch Spanish  Chinese
Languages

EES

inghua University




HFWikiz=iEHIAVPEIIRFHEY
0 BT SR E = e A HEY

- - . 0'8 -
Oo- - - a ~ -0
Training Extraction - ./._._4 0
\ K \ 0 e 08l "
/ gs KT / =T 04 o _._----'-"'ii ) U.T‘,/' e
ﬂ g ﬂ' LB T T ke ol . e P(KE-Non)
- Piiee -—&— P(WIkiCIKE) Sl -~ P(WIkIGIKE)
Template 02: —I—R(Ké—ll‘u‘;on) 054 +R(KE—IP«‘:on)
Classification , . . | |-—o— RIWKIGIKE) 0s . |- == ROWIKCKE)
x = 10 30 50 100 200 300 500 S0 30 50 100 200
ﬂ number of target fraining articles number of target training articles
Automatic ; . .
Training Data Candidate Articles (a) occupation (b) alma mater
Generation Attribute: Ml (Occupation) eformance gain
_ Title Value 1 20
I M S
P ﬂ N (Zhusheng Liu) NHLL . SR Ty S S 15
WikiCiKE Training X34 NULL O e--w---e--g---a %
; (Guozhi Liu) orf = =t g 10
Instance Weight ) —e— P(KE-Mon) 2
— T . 06 -—&— P(WIkiCIKE) 5
0.8{0100000100 1 nef AR + - —=— R(KE-Mon)
vrforovootootoe &= "> i 05 . . -—a— R(WIKiCIKE) .
, Ak - — 10 30 50 100 200 300 10 30 50 100 200 300 500
i ; E: zg :E ?E E ? 1 :Sf ﬁtj: +1] TDS o WllelKE number of target training articles number of target fraining articles
1500000000101 wE 4 " Extraction . . )
_ (c) nationality (d) average improvements
091100000110 1nr 3R -1 -
Lijorloo1o0l010w , - Extraction Resulls ST
Lifolocooootolvy EE 1 TDy Attribute: BRl {Occupation) 5 :Fjlj_liyjtb
12[01000000011n TEZ 41 : YRR
tifotocooosotin F a1 Title Value . KE-Tr WikiCiKE
= aippe  KELSERIT R Attribute
\_ Instance-based Transfer Learning / (Zhusheng Liu) (Rocket Ovcra)ll P R _P R
n Design Expert - =— : ; -
| S c;;i; j;;: occupation | 27.4% | 3.40% | 64.8% | 26.4%
=] . 0 - -
@ (Guozhi Liv) (Microwave Expert) nationality | 66.3% | 4.60% | 70.0% | 55.0%
\ J \\_ a <o j/ alma mater | 66.7% | 0.70% | 76.3% | 8.20%

Transfer Learning Based Cross-lingual Knowledge Extraction for Wikipedia. Wang et al. ACL 13.
MEEE

Tsinghua University
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0 1S ARSI HIRAIRD FEiZ—D 2R
s D2RE—FXML-based
EE |, AXRAR_ EEFRARIBRES BFR.

= D2R M5 {C* —
NSRBI — Ak | =
o EEEN AN RIZY 0 H
o HEAN S TFRITHHTURIE Z blank nodes)
« JE Ninstance REEE M

Figure 1. The D2R mapping process.

D2RBRGTITHE
D2R MAP - A Database to RDF Mapping Language. WWW (Posters) 2003
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FEEt LR AN

o Taxonomy#1iRHEY

1. 2 "#F (seeds) " {FARERATER.
cities = {Paris, Shanghal, Brisbane}

2. BREZ—PEST "M BRI

Paris France Paris lliad
Shanghai | China Helena lliad

Berlin Germany Odysseus Odysee
London UK Rama Mahabaratha

3. NFRIZ UL SEHIR R

instanceOf instanceOf
| Berlin I | London I

A semi-supervised method to learn and construct taxonomies using the web. Kozareva et al. EMNLP 10.




FEEt LR AN

o AVPZRFHEY

« B#x : E3IWeb TabIeE’*JEEVk?&%%?% , SEEWeb Table
EHITENXERA AR
- B : FIAYAGONIRE Xilmﬁﬁ& AiThrE
o BHRERBRETEIYAGOZE
. JZEITIBAYEMSTEIYAGOSLK
o FFAETFEREHAVPIIEHEASITR

.. X9EE
Title Authorn..“__ .
Hitchhiker's guide D Adams ﬂ}t‘-w\
A short history of time| § Hawkins éook """""" Person
............................................... hasAuthor

Annotating and Searching Web Tables Using Entities, Types and Relationships. Limaye et al. PVLDB 10.




IESIAERIRRIZIRF S

o Open Information Extraction
n B RIFRBRRTREAER
n FIPUFARRIENZFRIATC

Sentence Splitting
= NLP Annotating Preprocessor

Synonyms Compiling

) 4

Primary Entity Matching
Sentence Matching

4

Pattern Classifier over Parser Features
CRF Extractor over Shallow Features

] Matcher

] Learner

Figure 1: Architecture of WOE.

Open information extraction using Wikipedia . ACL 10




IESIAERIRRIZIRF S

o NELL ( Never Ending Language Learning )
s KRG EHENARS

L 500‘6004\1:&%,/_’&*['9&,? Knowledge Base
(latent variables)
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Toward an Architecture for Never-Ending Language Learning. AAAI 2010
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o Probase (A Probabilistic Knowledgebase)

= BHiR
o BITIEN "—IRMERIR" ERTEAA , REINTHEARNIR  FEERENRE
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Probase: a probabilistic taxonomy for text understanding. SIGMOD 2012
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o Google Knowledge Vault

Knowledge Vault* fuses all these signals together

e Data from web g o Extractors
o Unstructured text Ao
B e Re —_—
g = =JTZEME

Structured
WebTable
e "“Prior" data from
FB

Graph-based Priors
. —JTHSTCERS

H ‘ / " b Knowledge Fusion
EEEE « STCAERMIT

% Details in a paper submitted to WWW'14 (Dong et al)

[RFRUFRE
AHTHE
R

Knowledge Vault: A Web-Scale Approach to Probabilistic Knowledge Fusion. Dong et al. KDD 14.
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Barack Obama

44th U.S. President

|
Barack Hussein Obama |l is the 44th and current President of the United \ \\\l 2$

States, and the first African American to hold the office. Wikipedia

Born: August 4, 1961 (age 53), Honolulu, Hawaii, United States Barack Obama @ BeackObaina
Spouse: Michelle Obama (m. 1992) www.barackobama.com @
Office: President of the United States since 2009

"It's long past time for us to raise the minimum wage." —President
Obama

+2 Follow

Add your name if you agree: http://ofa.bo/b1Do #With1010

Presidential term: January 20, 2009 —
4,723,528 followers | 103,921,572 views

Parents: Ann Dunham, Barack Obama, Sr.
Siblings: Maya Soetoro-Ng, Mark Okoth Obam

Recent posts on Google+ *ia"eiﬁ 28 M"_I_I[]N
@ isgagfgszl;::;?vers = Shared publicly AMERICANS

What would $10.10 mean for you?

-, v

sandjo, more A higher minimum wage would give a raise to

“It's long past time for us to raise the minimum
wage." —President Obama Add your name if you

26 MILLION agree: http://ofa.bo/b1Do #With1010 10 Oct 2014
AMERICANS Ll #With1010
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an American
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learning and
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W. Shen, J. Wang, P. Luo, and M. Wang, “Linden: linking named entities with knowledge base via semantic
knowledge,” in WWW, 2012, pp. 449-458.

W. Zhang, Y. C. Sim, J. Su, and C. L. Tan, "Entity linking with effective acronym expansion, instance selection and
topic modeling,” in UCAI, 2011, pp. 1909-1914.

X. Han and J. Zhao, “Nlpr kbp in TAC 2009 KBP track: A two stage method to entity linking,” in TAC 2009 Workshop,
2009.
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FIEIEEE
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Dice )
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o SCIRSEH! (SRE—5)
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M. Dredze, P. McNamee, D. Rao, A. Gerber, and T. Finin, "Entity disambiguation for knowledge base population,” in

COLING, 2010, pp. 277-285.
J. Hoffart, M. A. Yosef, I. Bordino, H. F" urstenau, M. Pinkal, M. Spaniol, B. Taneva, S. Thater, and G. Weikum, "Robust

disambiguation of named entities in text," in EMNLP, 2011, pp. 782-792.
W. Shen, J. Wang, P. Luo, and M. Wang, “Linden: linking named entities with knowledge base via semantic
knowledge,” in WWW, 2012, pp. 449-458.
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House of Cards

American Television Series

Fodkodded 91110 - 2

House of Cards is an American political drama
television series, developed and produced by
Beau Willimon. It is an adaptation of BBEC's mini-
series of the same name and is based on the
novel by Michael Dobbs. Wikipedia

First episode date: February 1, 2013
Network: MNetflix

Awards: Golden Globe Award for Best Performance by an Actress In A
Television Series - Drama, mare

Writers: Beau Willimon, Michael Dobbs, Sarah Treem, Andrew Davies,
Rick Cleveland, Kate Barmow, Keith Huff, Sam Forman

Nominations: Frimetime Emmy Award for Outstanding Drama Series,
more
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Edward Heath, Cause of death , ,
Input interpretation:

Yangtze length

Edward Heath - Wikipedia, the free encyclopedia e [ Q LBAG
en.wikipedia.org/wiki/Edward_Heath -

Jump to liness and death - [edit]. Heath's monument in Salisbury Cathedr ~ T==HIL

2003, at the age of 87, Heath suffered a pulmonary embolism while . .

Early life - Second Warld War - Post war - Member of Parliament 6300 km (klometers)

Former PM Sir Edward Heath dies - BBC News
news_bbc co uki2/hil4691051 stm -

Jul 18, 2005 - Former Conservative prime minister Sir Edward Heath has ¢
age of 89. His successor Lady Thatcher said he was a "political giant” and
sense the first modern Conservative leader”.
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A little semantic, a long way to go.
We are on the way ...
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