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* Knowledge graphs - introduction
* Motivation for our work
* Brief overview of proposed method
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What is a knowledge graph? D INITIATIVE
s

* A medium for storing information as a graph
* Information in knowledge graphs is expressed as triples
* Triples link a subject to an object via a predicate

<subject, predicate, object>
<Justin Trudeau, citizen of, Canada>
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Toy knowledge graph A R
s

type
Politician < Justin Trudeau
type
type
citizen of YP
type : type
Country « Canada Person
citizen of type
type
type .
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* Problem: knowledge graphs are
e Flat
* No hierarchical relations between entities

* Objective:

* find a way to induce a hierarchical clustering of knowledge graph
subjects and provide a label for each cluster
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Structure in a knowledge graph D NTIATIVE

Flat Hierarchical

Jim Carrey

Mount Logan Thing

* Computer

Person Place
e Justin Trudeau North America

Justin Trudeau * Jim Carrey Mount Logan

North America

Country
Canada

USA
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* Three steps:
1. Induce a hierarchy of classes
2. Assign subjects to the induced hierarchy
3. Prune the hierarchy of empty clusters

(3] UNIVERSITY OF UNIVERSITY OF University of
@ ALBERTA EREEARY O febrdge moe g Aperton B



® AUTONOMOUS

SYSTEMS
Step 1 w INITIATIVE

* We induce a class hierarchy using the smict method
proposed in our earlier work

* Pietrasik, Marcin, and Marek Reformat. "A Simple Method for
Inducing Class Taxonomies in Knowledge Graphs." In European
Semantic Web Conference, pp. 53-68. Springer, Cham, 202o0.
2020.

* Hierarchy built on class frequencies and co-occurrences
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Step 1 Visualization P

type

Justin Trudeau

Politician

type

type
citizen of YP
type : type
Country Canada Person
citizen of

type
type

type

Actor Jim Carrey
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Step 1 Visualization P

type

Justin Trudeau

Politician

type

type
citizen of YP
type : type
Country Canada Person
citizen of

type
type

type

Jim Carrey

Actor

l

(C5] UNIVERSITY OF UNIVERSITY OF University of
August 20, 2020 @ ALBERTA CALGARY .\... Lethbridge “Roc g ‘Atb@r{'}fx,l



® AUTONOMOUS

Step 1 Visualization P

Politician
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* Subjects are added to the hierarchy

* This process generates hierarchical clusters from the
knowledge graph
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Step 2 Visualization P

Justin Trudeau
Jim Carrey
Canada
Donald Trump
Wayne Gretzky
North America

Politician
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Step 2 Visualization P

Jim Carrey
Canada
Donald Trump
Wayne Gretzky
North America

Politician

e Justin Trudeau
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Canada
Donald Trump
Wayne Gretzky
North America

Politician Actor

e Justin Trudeau * Jim Carrey
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Step 2 Visualization P

Donald Trump
Wayne Gretzky
North America

Politician Actor Country

e Justin Trudeau * Jim Carrey * Canada
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Step 2 Visualization P

Wayne Gretzky
North America

Politician

: Actor Country
e Justin Trudeau

* Jim Carrey * Canada

e Donald Trump
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Step 2 Visualization P

North America

Person
 Wayne Gretzky

Politician
e Justin Trudeau
e Donald Trump

Actor Country
* Jim Carrey * Canada
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Step 2 Visualization P

Person Place
 Wayne Gretzky * North America

Politician
e Justin Trudeau
e Donald Trump

Actor Country
* Jim Carrey * Canada
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* Prune the hierarchy by removing empty clusters and
reattach orphaned clusters to next ancestorin line

* Root cluster is never removed
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Step 3 Visualization P

Person
* Wayne Gretzky
e Jackson Pollock

Politician
e Justin Trudeau Actor
e Donald Trump
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Step 3 Visualization P

Person
* Wayne Gretzky
e Jackson Pollock

Politician
e Justin Trudeau Actor
e Donald Trump
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Step 3 Visualization P

Person Country
* Wayne Gretzky * Canada
e Jackson Pollock e USA

Politician
e Justin Trudeau
* Donald Trump
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* We apply our method on three datasets:
* [IMB (movies)
* DBpedia (Wikipedia facts)
* WordNet (English language)

* We use three metrics to measure performance: Hie-F1, Sub-
F1, and Tag-Fu.
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Results M TLT
IIMB 0.4444 0.8905 0.7843
DBpedia 0.8627 0.9659 0.9603
WordNet 0.6579 0.9212 0.8998
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lIMB Results Excerpt INITIATIVE
s

location director

anhui burnaby

miami queens language

f film ( actor ]

richard_linklater stanley_kubrick

seven_swords shane

some_girls_do spy_game

( country W

canada colombia
germany scotland

city

english french
polish russian
N

havana madrid

montevideo prague
- /

musical

|
(
l

school_of_rock seven_brides_for_seven_brothers
singin_in_the_rain south_park_bigger_longer_uncut

[

comedy 1

schtonk scoop
silverado strange_brew

AN

alfred_hitchcock andrei_tarkovsky J

t james_woods brad_pitt

meg_ryan tom_hanks

(

character creator |

eorge_lucas stanislaw_lem ’

g
L;lan_lee steve_ditko

buddy film W

shanghai_knights stripes
starsky_hutch_2004 swingers

J
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* Method for performing hierarchical clustering on knowledge
graph subjects

* Source code and experimental results available at
www.github.com/mpietrasik/smich

* Feel free to email me about specifics at
pietrasi@ualberta.ca

(T3] UNIVERSITY OF UNIVERSITY OF University of
@ ALBERTA EREEARY O febrdge moe g Aperton B


http://www.github.com/mpietrasik/smich
mailto:pietrasi@ualberta.ca

® AUTONOMOUS
SYSTEMS
INITIATIVE

Thank you

Questions?
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