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* The Knowledge Graph is a system that understands

facts about people, places and things and how these
entities are all connected.
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language Year Construction

Hownet Chinese 2000 Manual Common Sense
Knowledge

Wordnet English 1985

CYC 1984

DBpedia 2007 Automatic Common Sense
Knowledge +

Yago 2007 Factual Knowledge

Freebase 2007 Crowding Sourcing
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MIRER: JLPARIE

* Ontology vs. Knowledge Base
— Ontology: ILEMBHIMTE, WRME. RAMAE=AER
— Knowledge Base: kM Tontology #& | H&1iR B o K4

— OntologyZFEFERIBELE, Knowledge Basei2FE %

* Formal Ontology vs. Lightweight Ontology

— Formal Ontology: KEffFHAHE
— Lightweight Ontology: /A F BB /> B A F



HHRER: JLARIE(cont)
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— B2k & Hypernym-Hyponym
* lIs-a (Kind-of)
* Part-Whole

— 5"3}?:4&9@;’?
Thematic roles £ 5 fi &

 Possession 18
* Attribute B

* Casuality A3
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— Ontology (%% X)
o BEIRGEHY, ANFEET R BA R B IsAK R
— Human activities -> leisure activities -> sports -> golf
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— Taxonomy
o BRIRGER, BT A2 TE]HE RS BIsATR R, 1T A2 Hypernym-
Hyponymk &

— Places -> Milky Way Galaxy -> Solar Systems -> Sol -> Inner
Planets -> Earth -> North America -> United States ->
California -> Cupertino.
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— Folksonomy
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Solution: Ontology Matchmg

LR R IH [ Alignment ! Sy

— PR [AlSameAs T B e =

— PEl: Ontology Alignment Evaluation Initiative
 2004-2013

— Benchmarks (bibliographic references), Web directories, Anatomy (biomedical)
o R MERZIRIPAELE THE
o Phdk

— Large-scale ontology matching and evaluation

Ontology B

— Matching with background knowledge (Increase recall but hurt precision)
— Multiple matchers and selection (Global Alignment)
— Incorporating social information
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Creative works: CreativeWork, Book, Movie, MusicRecording, Recig
Embedded non-text objects: AudioObject, ImageObject, VideoObj
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— {5 BHLEI iR 5] (Record Identification)
— B 52 >) (Pattern Learning)
— JE A I HEC (Attribute Value Extraction)
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CMU: NELL(Never-Ending Language

Read the Web

Research Project at Carnegie Mellon University

* Input

— Initial ontology

— 500 million web pages

* Aim

— Extract new instances of categories and relations

— Learn to read better than yesterday

500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000

50,000

Learning)

NELL KB assertions vs. time

04

Jan 2010

March

periodic human
supervision begins

July : Oct' ‘

Knowledge Base
(latent variables)

1,994,282 Instances of 874 different categories and relations

Beliefs }4——- Evidence

Integrator
Candidate [T
Beliefs
|
[ . | I
T | | ¥
Text HTML-URL Morphology Lat/Long Rule
Context context classifier Finder Learner
patterns patterns
(CPL) (SEAL) (CML) (LL) (RL)

Learning and Function Execution Modules

Recently-Learned Facts witter

instance
michael_cerveris is an actor
michael_w__hicks is a professor

lawn_green is a color

caloramator_proteoclasticus is a bacterium

arotduiken_met_video is a cave

alarm has color red

beneficial_insects feeds on bugs

flowers is an agricultural product that atracts bugs
wsix_lp is a TV affiliate of the network fox

mt is the capital city of the state or province iowa

iteration
766
766
767
766
766
7
769
769
77
7

date learned
04-sep-2013
04-sep-2013
06-sep-2013
04-sep-2013
04-sep-2013
26-sep-2013
13-sep-2013
13-sep-2013
26-sep-2013
26-sep-2013

(Refresh
confidence

1000 25 &
957 25 &
917 25 &
w9 &
925 25
1000 8
984 75 &
1000 25 &
1000 25 &
996 25 &
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Sherlock

<P1> Donald E. Martella
</P1>, formerly vice
president, was named
<POS> president </POS>
of <ORG> Topologix,

Inc </ORG>. <Pl> He </
P1> succeeds <P2> Jack
Harper </P2>, a company
founder who was named
chairman.

Supervised
Machine Learning
_—

"<P1l> was named
<POS> of <ORG>"

"<Pl> succeeds <P2>"

<P1> Mr. Smith </Pl>
succeeds <P2> Jack
Harper </P2>.
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 Sentence Level vs. Set level
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who is obama

Input interpretation:

Barack Obama

Basic information:
full name Barack Hussein Obama II
date of birth Friday, August 4, 1961

place of birth  Honolulu, Hawaii, United States

Image

Leadership position:

official position President

Examples

Randor
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Semantic Parsing

« f£4isemantic parsing
— £ — R 2 B 43s H it semantic parsing
— Ontology AR /)N
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* CCG(Combinatory Categorial Grammar)

* PCCG ( PExample Lexical Entries yrial Gramma I’)

New York City - NP : new_york
neighborhoods in
S\NP/NP : AxAy.neighborhoods(z,y)

Example CCG Grammar Rules

X/Y:f Yig=X:f(g)
Y:g X\Y: f=X: f(g)




PEll: QALD

The CLEF 2013 lab QALD-3 ist the third in 3 series of evaluation campaigns on question answering over linked data, this time
with a strong emphasis on multiinguality.

It offers two open challenges:

o Task 1: Multiingual question answering
o Task 2: Ontology lexicalization
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Who are the parents of the wife of Juan Carlos I?
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Total Processed Right Partially Recall Precision F-measure

:.J

squall2sparql 99 96 7 13 0.85 0.89 0.87
CASIA 99 52 29 8 0.36 0.35 0.36
Scalewelis 99 70 32 1 0.33 0.33 0.33 fmmm——
RTV 99 55 30 4 0.34 0.32 0.33 [P—
[ntui2 99 99 28 1 0.32 0.32 032
. SWIP 99 21 14 2 0.15 0.16 0.16 : e
B 1 —
Who are the parents of the wife of JuanCarlos|l ? LMT—/
wp vBP DT NNS IN DT NN IN NNP B y
root--2--are--VBP Generate D‘SPAROL generator
attr--1--Who--WP == ' DBpedia
nsubj--4--parents--NNS ) v [ ST”&)

det--3--the--DT
prep--5--of--IN
pobj--7--wife--HNN
det--6--the--DT|
prep--8--of--IN
pobj--9--Juan Carlos I--NNP



Inference over the Web
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Find Find
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Instances Relations
Learn Find
i Rule Inference
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Precision of Inferred Facts
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Benefits of Inference using Learned Rules

S

—Extracted Inferred by Simple Inferred by
Facts Entailment Rules Multi-Part
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Estimated Number of Correct Facts

Sherlock With Complex Rules ==
Sherlock With Only Simple Entailments
No Inference ==dpu=
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