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Encyclopedic knowledge & NLP

The crisis at General Motors threatens to drag down Adam
Opel, a storied German brand that GM bought 80 years ago, on
the eve of the Great Depression. Many in the industry say Opel
has a future only if it can get a temporary helping hand from the
German government.

But whether Chancellor Angela Merkel will make available the
public financing needed to help release Opel from the clutches of
General Motors now depends on a reluctant government, an
influential automotive union that wants politicians to save jobs,
and employees who yearn to re-establish Opel as an independent
German company.

source: Herald Tribune Europe, March 6, 2009
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Encyclopedic knowledge & NLP
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has a future only if it can get a temporary helping hand from the
German government.
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and employees who yearn to re-establish Opel as an independent
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source: Herald Tribune Europe, March 6, 2009

What about a widely used resource like WordNet?
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Encyclopedic knowledge & NLP

800 WordNet Search - 3.0

| ¢ | [ + | [ | @ http:/ swordnetweb.princeton.edu| ~

WordNet Search - 3.0 - WordNet home page - Glossary - Help

‘Word to search for: opel ( Search WordNet )

Display Opl.ions: [ (Select option to change) N (Change)

Key: "S:" = Show Synset (semantic) relations, "W:" = Show Word (lexical) relations
Noun

« S: (n) Opel, Wilhelm von Opel (German industrialist who was the first in
Germany to use an assembly line in manufacturing automobiles (1871-1948))
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Encyclopedic knowledge & NLP

The crisis at threatens to drag down Adam
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Encyclopedic knowledge & NLP

The crisis at threatens to drag down Adam
Opel, a storied German brand that bought 80 years ago, on
the eve of the Great Depression. Many in the industry say Opel
has a future only if it can get a temporary helping hand from the
German government.

But whether Chancellor Angela Merkel will make available the
public financing needed to help release Opel from the clutches of

now depends on a reluctant government, an
influential automotive union that wants politicians to save jobs,
and employees who yearn to re-establish Opel as an independent
German company.

source: Herald Tribune Europe, March 6, 2009
And Cyc?

© Ponzetto, 4/53



Encyclopedic knowledge & NLP

oo C Opel” EbG |
[ 4[> [ e ][+ ][&] @htp:/ssw.opencyc.org/concept/MxdrwBSudpwpEbGArcN5Y29y 3 =l Q- Google [5)

OpenCyc (Current): [ http://sw.opencyc. pt/Mx4r Y29yeA |
OpenCyc (Versioned): [ http://sw.opencyc.org/2009/04/07/concept/Mx4 rwBSudpwpEbGArecNSY29ycA ]

cYcorp

OpenCyc Collection: Opel
Unique ID: [ Mx4rwBSudpwpEbGdrcN5Y29ycA ]
English ID: [ OpelCar ]

English Aliases: [ "Opels" ]

The collection of all Opels. A type of GermanCar. The collection OpelCar is an
AutomobileTypeByBrand and a SpatiallyDisjointObjectType.

A Type of: car, German car

Instance of: brand of car, type of object whose instances do not physically overlap
Subtypes: Opel GT, Opel Kadett, Rallye

Instances:

Same as:
http://umbel.org/umbel/sc/OpelCar

Copyright @ 2001-2008 Cycorp, Inc.
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Encyclopedic knowledge & NLP
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Encyclopedic knowledge & NLP

The crisis at threatens to drag down Adam
Opel, a storied German brand that bought 80 years ago, on
the eve of the Great Depression. Many in the industry say Opel
has a future only if it can get a temporary helping hand from the
German government.

But whether Chancellor Angela Merkel will make available the
public financing needed to help release Opel from the clutches of

now depends on a reluctant government, an
influential automotive union that wants politicians to save jobs,
and employees who yearn to re-establish Opel as an independent
German company.

source: Herald Tribune Europe, March 6, 2009

Let's check Wikipedia on that topic!
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Wikipedia

WIKIPEDIA

The Free Encyclopedia
navigation

= Main page
= Contents
= Featurad contant

= Current events
= Random article

article | | discussion | | editthis page || history |

2 Log in/ create account

search

interaction

About Wikipedia

= Community portal
Recent changes
Contact Wikipedia
u Donate to Wikipadia
= Help

toolbox

What links here
Related changes
Upload file
Spacial pages
Printable version

Opel

From Wikipedia, the free encyclopedia

This article is about the European car manufacturer. For the album by Syd Barrett, see Opel
(album). For The former Australian telecommunications operator, see OPEL Networks.

Adam Opel GmbH

‘Adam Opel GmbH (commonly known as Opel) is a
German automnaker, part of General Motors. The company
was founded on 21 January 1863, and began making
automnobiles in 1899. Opel was acquired by General Motors
Corporation in 1929 and continues as a subsidiary.["! Opel is
part of GM Europe, and is GM's largest European brand,
and with Vauxhall Motors in the UK, forms GM's core
European business. [l

Contents [hide]
1 History
1.1 Timeline
2 Opel worldwide
2.1 Opel in Europe
3 Opel logo
4 Gallery
5 Gurrent model range
6 Gallery
7 See also
8 Notes
9 External links
10 Tags

OPEL

Private company,

subsidiary of General Motors
Europe, (GM Europe is a
division of General Motars)

Type

Founded
Headquarters
Key people
Industry
Products

Owner(s)

1863
Risselsheim, Germany
Hans Demant, GEO
Automative

Automaobile

General Motors Corporation
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Wikipedia

vedee Opel GmbH (Category | Vehicles) [hide]
Passenger Agila - Antara - Astra - Corsa - GT - Insignia - Meriva - Signum - Tigra - Zafira
LCV Combo - Movano - Vivaro

Opel Gran Turismo Cencept - Aere GT - Antara GTC - CD - Diesel Rekordwagen - Eco Speedster «
Frogster - Frua Diplomat = G80 - GT 2 - Insignia - Maxx « OPC X-Treme - Snowtrakker « Trixx

Concept

Admiral - Ascona - Blitz - Calibra - Campo - Commedore - Diplomat - Frontera - GT - Kadett - Kapitdn -
Historic  Manta - Monterey - Monza - Olympia - Omega - Rekord - Senator - Sintra - Speedster - Super Six -
Vectra * "Lutzmann” « "Doktorwagen” = 4 PS "Laubfrosch” « RAKZ - P4

Parent company: General Motors Corporation, - See also: Vauxhall Motors, Holden

vedes A brands of Motors and those of its affiliates and former [show]
affiliates
vedes General Motors [show]
vedes Opel, a subsidiary of General Motors, road car timeline, 1947-1870s — next = [hide]
1840s 1850s 1960s 1970s
Type
7890123 4 5 6 7 8 9 012 3 4 5 6 7TB9 01234567 8 9
Kadett A Kadett B Kadett C
Small family car
Olympia  Olympia Rekord Olympia A
Large family car Rekord Pl Rekord Pl Ascona A Ascona B

Rekord A Rekord B Rekord G Rekord O Rekord E
Kapitén Kapitan Kapitén Pl / Pl C A C B Cs [+

Executive car
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Wikipedia

languages
iy

= Aragonés

= Benapyckar

= Benapyckan
(Tapawkeeiya)

= Bosanski

= Bwarapcku

= Catala

s Cosky

= Dansk

Categories: Motor vehicle companies | Automotive companies of Germany | General Motors | Motor
vehicle manufacturers of Germany | German brands | Opel | Car manufacturers | General Motors
margues | Companies established in 1863
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This talk

we are after a “steak and lobster” combination ...

v" manual approaches achieve high quality for a limited coverage

v/ automatic ones achieve large coverage for a lower quality
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This talk

we are after a “steak and lobster” combination ...

v" manual approaches achieve high quality for a limited coverage

v/ automatic ones achieve large coverage for a lower quality

» start manually annotated semi-structured input
w Wikipedia

> use a large-coverage taxonomy developed from Wikipedia
m WikiTaxonomy

m overcome WikiTaxonomy's limitations by mapping it to
WordNet
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Outline

WikiTaxonomy

Taxonomy Mapping and Restructuring
Preliminaries
Category disambiguation
Taxonomy restructuring

Evaluation
Manual evaluation
Instance-based automatic evaluation

Conclusions
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Outline

WikiTaxonomy
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Deriving a taxonomy from Wikipedia

» start with semantic network

Academic disciplines

Communication Social sciences

Applied sciences

Applied mathematics Interdisciplinary fields

Computational science
Computational linguistics
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Deriving a taxonomy from Wikipedia

induce semantically-typed relations

Academic disciplines
Language isa

Compu !anonal linguistics
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Deriving a taxonomy from Wikipedia

originally presented in Ponzetto & Strube (2007)

> the category network is merely a thematic categorization of
the topics of articles

. task| label the relations between categories
as isa and notisa

. transform a thematic categorization
into a fully-fledged taxonomy
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Deriving a ta

xonomy from Wikipedia

» methods:

» syntactic matching
» connectivity in the network
» lexico-syntactic patterns

> results:

» we start with 337,522 categories and 743,140 links

> we

generate 335,128 isa relations

1y

large-scale, multi-domain taxonomy
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Category network cleanup (1)

» removal of meta-categories used for encyclopedia
management, e.g. categories under WIKIPEDIA
ADMINISTRATION

» we remove all nodes whose labels contain any of the following
strings: MEDIAWIKI, TEMPLATE, USER, PORTAL,
CATEGORIES, ARTICLES, PAGES

» this leaves

> 240,760 categories
» 515,423 links

still to be processed
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Refinement link identification (2)

ALBUMS BY ARTIST CUISINE BY NATIONALITY
/s—reﬁned—by /is—refined—by
MILES DAVIS ALBUMS FRENCH CUISINE

» patterns such as 'y x and x by z

» their purpose is to better structure and simplify the
categorization network

> we assume this represents is-refined-by-relations
» this labels 126,920 category links notisa and leaves 388,503
relations to be analyzed
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Syntax-based methods (3)

isa same lexical head
/

COMPUTER- /
Isa
BRITISH COMPUTE

» head matching labels pairs of categories sharing the same
lexical head word (or lemma)

» we identify lexical heads using the Stanford parser and
lemmata using morpha
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Syntax-based methods (3)

modifier in head position T notisa

\% MYSTICISM

» modifier matching labels pairs as notisa, if the stem of the
lexical head of one of the categories occurs in non-head
position in the other category, e.g. CRIME COMICS and
CRIME or ISLAMIC MYSTICISM and ISLAM

» head and modifier matching identify 141,728 isa relations and
67,437 notisa relations

m relatively ‘simple’ (— baseline)
wstill large coverage
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Connectivity-based methods (4)

same lexical head

l COMPUTER AND VIDEO GAME

7 isa
LISTED ON NASDAQ MICROSOFT

[instance—o:]\ /
category titled as page

MICROSOFT| (page) —_—

» instance categorization assumes that relations between
entities (Wikipedia pages) and classes (categories) can be
labeled as instance-of (Suchanek et al., 2007)

we identifies 14,886 isa relations
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Connectivity-based methods (4)

AMIDES
isa
redundant link

CARBAMATES —

[instance-of]
[instance-of]

ETHYL CARBAMATE (page)

» if users redundantly categorize we take this as evidence for
isa relations, e.g. ETHYL CARBAMATE

we jdentifies 16,523 isa relations

we are left with 147,929 unclassified relations . . .
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Lexico-syntactic based methods (5)

STIMULANT ‘

isa STIMULANTS SUCH AS CAFFEINE
CAFFEINE \

\

pattern match: NP2,? (such as|like|, especially) NP* NP1

» we apply lexico-syntactic patterns to sentences in large text
corpora to identify isa relations (Hearst, 1992;
Caraballo, 1999)

> we assume that patterns used for identifying meronymic
relations (Berland & Charniak, 1999) indicate that the
relation is not an isa relation " notisa
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Lexico-syntactic based methods (5)

» examples of ISA patterns:

m NP2,7 (such as|like|, especially) NP* NP1
a stimulant such as caffeine

w NP1 NP* (and|or| like) other NP2
caffeine and other stimulants

» examples of NOTISA patterns:

- NP2's NP1
car's engine
- NP2 with NP1
a car with an engine
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Lexico-syntactic based methods (5)

> we use the Tipster corpus (2.5 x 10® words) and the English
Wikipedia itself (8 x 108 words)

> Preprocessing: tokenization, sentence splitting, POS-tagging,
NP-chunking m 15GB data

» majority voting strategy between isa and notisa patterns
» this method identifies 49,054 isa relations

» we apply this method also to the relations identified in step
(4) and filter out 3,226 previously identified isa relations
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Inference-based methods (6)

INTERDISCIPLINARY FIELDS

isa
(previously founM
isa

COGNITIVE SCIENCES (inferred)

isa
(previously found)
ARTIFICIAL INTELLIGENCE

» assumption: the isa relation models set inclusion, and
therefore is a transitive relation

» propagate previously found relations based on transitivity
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Inference-based methods (6)

same lexical head

T
ITALIAN NOBLE

PAPAL
isa \
(previously found)

BORGHESE

isa
(inferred)

» propagate all isa relations to those supercategories whose
head lemma matches the head lemma of a previously
identified isa supercategory

s propagate the isa relation to the sisters of the previously
identified isa supercategories
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Size of the taxonomy

ResearchCyc WordNet Wikipedia Wikipedia
(sem. network) (taxonomy)
# concepts 300,000
# nodes # synsets 117,659
# categories 337,522 209,919
## assertions 3,000,000
# edges # semantic pointers 285,348
# category links 743,140 335,128
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Manual evaluation

1.106 instances evaluated manually by three judges

R P F
random baseline 51.1 516 513
syntax (1-3) 17.0 954 28.9
connectivity (1-4, 6) 389 88.1 54.0
pattern-based (1-3, 5-6) | 62.7 84.3 71.9
all (1-6) 695 816 750
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... but is it that good?
manual inspection reveals that WikiTaxonomy
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... but is it that good?
manual inspection reveals that WikiTaxonomy

1. includes 3,487 roots

» still a sparse set of taxonomic islands ...

@© Ponzetto, 27/53



.but is it that good?
manual inspection reveals that WikiTaxonomy

1. includes 3,487 roots

» still a sparse set of taxonomic islands ...

2. still suffers from errors (being automatically generated)

» FRUIT isa PLANTS
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.but is it that good?
manual inspection reveals that WikiTaxonomy

1. includes 3,487 roots
» still a sparse set of taxonomic islands ...

m disambiguate the Wikipedia categories to WordNet synsets

s use WordNet as top-level taxonomy, thus integrating
WikiTaxonomy

2. still suffers from errors (being automatically generated)

» FRUIT isa PLANTS

m align WikiTaxonomy to WordNet

w yse WordNet as reference taxonomy to restructure
WikiTaxonomy
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Outline

Taxonomy Mapping and Restructuring
Preliminaries
Category disambiguation
Taxonomy restructuring
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Preliminaries

» input: WikiTaxonomy (Ponzetto & Strube, 2007)*

PLANTS
—{Puis]

’LEGUMES‘ ’TREES‘ ’BOTANYHEDIBLE PLANTS‘

] BEANS ‘ ] PEAS ‘ ] Acacia ‘ ] PALMS ‘ HERBS ‘ ’ CROPS ‘

] MEDICINAL HERBS ‘ ] FRruITS ‘

] PEARS \ ] APPLES \

! www.eml-research.de/nlp/download/wikitaxonomy.php
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www.eml-research.de/nlp/download/wikitaxonomy.php

Preliminaries

» input: WikiTaxonomy (Ponzetto & Strube, 2007)*

> view the taxonomy as a forest F of category trees T

» for each category ¢ € T find the lexical items heads(c) best
matching a category label in WordNet:

! www.eml-research.de/nlp/download/wikitaxonomy.php
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www.eml-research.de/nlp/download/wikitaxonomy.php

Preliminaries

» input: WikiTaxonomy (Ponzetto & Strube, 2007)*

> view the taxonomy as a forest F of category trees T

» for each category ¢ € T find the lexical items heads(c) best
matching a category label in WordNet:

» full match: PLANTS m plant

! www.eml-research.de/nlp/download/wikitaxonomy.php
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www.eml-research.de/nlp/download/wikitaxonomy.php

Preliminaries

v

input: WikiTaxonomy (Ponzetto & Strube, 2007)!

v

view the taxonomy as a forest F of category trees T

v

for each category ¢ € T find the lexical items heads(c) best
matching a category label in WordNet:

A\

full match: PLANTS m plant

A\

partial match:
ICE HOCKEY PLAYERS

> jce hockey player
BY CLUB IN CANADA y play

! www.eml-research.de/nlp/download/wikitaxonomy.php
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www.eml-research.de/nlp/download/wikitaxonomy.php

Preliminaries

» input: WikiTaxonomy (Ponzetto & Strube, 2007)*

> view the taxonomy as a forest F of category trees T

» for each category ¢ € T find the lexical items heads(c) best
matching a category label in WordNet:

» full match: PLANTS m plant

» partial match:
ICE HOCKEY PLAYERS
BY CLUB IN CANADA

» head match: EDIBLE PLANTS " plant

- jce hockey Player

! www.eml-research.de/nlp/download/wikitaxonomy.php
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www.eml-research.de/nlp/download/wikitaxonomy.php

Preliminaries

» input: WikiTaxonomy (Ponzetto & Strube, 2007)*

> view the taxonomy as a forest F of category trees T

» for each category ¢ € T find the lexical items heads(c) best

matching a category label in WordNet:

» full match: PLANTS m plant

» partial match:
ICE HOCKEY PLAYERS
BY CLUB IN CANADA

» head match: EDIBLE PLANTS " plant

- jce hockey Player

» coordinations:

BUILDINGS AND STRUCTURES ~ building

IN GERMANY structure

! www.eml-research.de/nlp/download/wikitaxonomy.php
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www.eml-research.de/nlp/download/wikitaxonomy.php

Finding categories’ heads

NP
/\
PP
ﬁ P
]‘I N‘N {NI‘\TS H‘\I /NP\ i lce hockey players
Ice hockey — Players by NN PP
head | PN
club IN NP
|
in  NNP
|
Canada

m try first with a full match, if none can be found:

> parse the category label — using Klein & Manning (2003)
» find the minimal NP projection of the lexical head:

1. start from the head terminal
2. percolate up the tree until an NP node is found.

» else fall back to the head itself
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Category disambiguation

task definition:

» for each category tree T € F
» for each category c € T

find a mapping from c to the most appropriate synset p1(c)
two main steps:

1. WordNet graph construction
2. disambiguation
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WordNet graph construction
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WordNet graph construction
» start with WikiTaxonomy

]LEGUMES\ ]TREES\ ’BOTANYHEDIBLE PLANTS\

’BEAI\Q‘ ]PEAS\ ]ACAOIAHPALMS\/j HERBS\ ]CROPS\

] MEDICINAL HERBS \ ] FRrRuITS \

] PEARS \ ] APPLES \
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WordNet graph construction
» start with WikiTaxonomy

]LEGUMES\ ]TREES\ ’BOTANYHEDIBLE PLANTS\

’BEAI\E‘ ]PEAS\ ]ACACIAHPALMS\/j HERBS\ ]CROPS\

] MEDICINAL HERBS \ ] FRrRuITS \

] PEARS \ ] APPLES \

» create a WordNet graph

@© Ponzetto, 32/53



WordNet graph construction

1. empty graph G = (V, E)

2: forallce T do

3:  for all h € heads(c) do

4 add synsets containing h to V
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WordNet graph construction

1. empty graph G = (V, E)
2: forall ce T do
3:  for all h € heads(c) do

4: add synsets containing h to V
5: for all vertex vg € V do

6: V<— W

7: for all synset v/, vC v/ do

8: if v/ is root in WordNet then
9: break

10: else if v/ € V then

11 if (v,v') ¢ E then

12: add (v,Vv') to E
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WordNet graph construction

1. empty graph G = (V, E)
2: forall ce T do
3:  for all h € heads(c) do

4: add synsets containing h to V

5: for all vertex vg € V do

6: V<— W

7: for all synset v/, vC v/ do

8: if v/ is root in WordNet then

9: break

10: else if v/ € V then

11 if (v,v') ¢ E then

12: add (v,Vv') to E

13 increase the edge weight w(v, v’)

1
2dwn(vo,v')—1 . 2dwiki(co,c’)—1

w(v,v') = w(v,V) +

@© Ponzetto, 33/53



WordNet graph construction

1. empty graph G = (V, E)
2: forall ce T do
3:  for all h € heads(c) do

4: add synsets containing h to V

5: for all vertex vg € V do

6: V<— W

7: for all synset v/, vC v/ do

8: if v/ is root in WordNet then

9: break

10: else if v/ € V then

11 if (v,v') ¢ E then

12: add (v,Vv') to E

13 increase the edge weight w(v, v’) .
w(v,v') = w(v,V) + (o)1 . v (cod) 1

14 v — v/; goto (7)
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WordNet graph construction

[LEcumEs| ’TREES‘ ’BOTANYHEDIBLE PLANTS‘

|BEANS| |PEAS| ’ACACIAHPALMS‘ HERBS| ’CROPS‘

] MEDICINAL HERBS ‘ ] FRruiTs ‘

] PEARS \ ] APPLES \

9B

§

legume? -

i
olf
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WordNet graph construction

[LEcuMmEs]| ’TREES‘ ’BOTANYHEDIBLE PLANTS‘

[Beans| [Pras| [Acacia|[Patms|  [Herss| [Crops]

] MEDICINAL HERBS \ ] FrRUITS \

] PEARS \ ] APPLES \

1
g gm0
GO e
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WordNet graph construction

[LEcuMmEs]| ’TREES‘ ’BOTANYHEDIBLE PLANTS‘

[Beans| [Pras| [Acacia|[Patvs|  [Herss] [Crops]

] MEDICINAL HERBS \ ] FrRUITS \

] PEARS \ ] APPLES \

@© Ponzetto, 34/53



WordNet graph construction

[LEcumEs| ’TREES‘ ’BOTANYHEDIBLE PLANTS‘

[Beans] [Pras| [Acacia|[Patvs|  [HEerss]  [Crops]

] MEDICINAL HERBS ‘ ] FRruiTs ‘

] PEARS \ ] APPLES \
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WordNet graph construction

[LEcumEs| ’TREES‘ ’BOTANYHEDIBLE PLANTS‘

[Beans] [Peas] [Acacia|[Patvs|  [HEerss] [ Crops]

] MEDICINAL HERBS ‘ ] FRruiTs ‘

] PEARS \ ] APPLES \
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WordNet graph /

’LEGUMES‘ ’TREES‘ ’BOTANYHEDIBLE PLANTS‘

]BEANS\ ]PEAS\ ]ACACIAHPALMS\ HERBS\ ]CROPS\

] MEDICINAL HERBS \ ] Fruits \

] PEARS \ ] APPLES \
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Disambiguation

m use the resulting WordNet graph to identify the most relevant
synset for each Wikipedia category c € T

sort E in decreasing order based on w(v, V')
for all (v,v') € E do

if EMT( )s b ( c’) then

c) =
/) V

2w

pr(
MT(

> in the case of ties, assign the synset which maximizes the size
of the connected component of G it belongs to
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Disambiguation

PLANTS
—{Puis]

’LEGUMES‘ ’TREES‘ ’BOTANYHEDIBLE PLANTS‘

]BEANS\ ]PEAS\ ]ACACIAHPALMS\ HERBS\ ]CROPS\

] MEDICINAL HERBS \ ] Fruits \

] PEARS \ ] APPLES \
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Taxonomy restructuring

task definition: use the mappings to the reference taxonomy, i.e.
WordNet, to increase the degree of alignment to it

three main steps:

1. edge penalty weighting
2. identification of maximum penalty cuts

3. tree restructuring
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Edge penalty weighting

> find the edges in WikiTaxonomy which are ‘misaligned’ with
the WordNet isa hierarchy (based on the mappings)

1: forall T € F do
foralle e T do
p(e) <0
forall (g € T do
analyze path cg — ¢ — -+ — ¢,
for all (¢, cj1+1) do
if =u7(co) isa pr(ciy1) then
update penalty p:

p(ci, civ1) = p(ci, ciq1) +

N a RN

1

2dwiki(co,cit1)—1
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Edge penalty weighting

» find the edges in WikiTaxonomy which are ‘misaligned’ with
the WordNet isa hierarchy (based on the mappings)

> example:

» FRuIiTS — CROPS — EDIBLE PLANTS — PLANTS

» fruitl notisa crop?
w  p(FrUITS,CROPS) + = 1/2° =1
» fruitl notisa plant?
w  p(CrROPS, EDIBLE PLANTS) + = 1/2! = .5
» fruitl notisa plant?
w p(EDIBLE PLANTS, PLANTS) 4+ = 1/22 = .25
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|dentification of maximum penalty cuts

» identify those edges in T with maximal penalty:

1. sort the edges by penalty
2. select the subset P, with the top « percentage of them

m 30% based on 10% development data
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|dentification of maximum penalty cuts

» identify those edges in T with maximal penalty:

1. sort the edges by penalty
2. select the subset P, with the top « percentage of them

m 30% based on 10% development data

> example:

» P, =
(BoTANY, PLANTS),
(FruiTs, CROPS),
(LEGUMES,PLANTS)
}
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Tree restructuring

» find a better attachment for each category ¢ among the
high-penalty edges (c, ¢’) € P, within the entire forest F

1: forall ¢; € P, = {(c1,¢1)...(cn cp)} do
22 forall"eT',T'e Fdo
3 if wr(c) isa pr(c”) then
4: remove (¢, c’) from T
add (¢,c”’) to T’
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Tree restructuring

» find a better attachment for each category ¢ among the
high-penalty edges (c, ¢’) € P, within the entire forest F

1: forall ¢; € P, = {(c1,¢1)...(cn cp)} do
22 forall"eT',T'e Fdo
3 if wr(c) isa pr(c”) then
4: remove (¢, c’) from T
add (¢,c”’) to T’

> example:
» given ur(LEGUMES) = legumel and pr(HERBS) = herbs}
» we find legumel isa herbl in WordNet
™ we can move the subtree rooted at LEGUMES under HERBS:
> LEGUMBES—PEANTS
LEGUMES — HERBS
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Outline

Evaluation
Manual evaluation
Instance-based automatic evaluation
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Evaluation

» evaluation of the two phases
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Evaluation

» evaluation of the two phases
me two questions:

1. category disambiguation: how good is the system at
selecting the correct WordNet senses for the Wikipedia
category labels?

2. taxonomy restructuring: how good is the restructuring of
the taxonomy based on the disambiguated categories?
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Evaluation

» evaluation of the two phases
me two questions:

1. category disambiguation: how good is the system at
selecting the correct WordNet senses for the Wikipedia
category labels?

2. taxonomy restructuring: how good is the restructuring of
the taxonomy based on the disambiguated categories?

» proposed evaluation methods:

1. straight, in-vitro manual evaluation
2. automatic, instance-based evaluation
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Category disambiguation: manual evaluation

» random sample 2,000 categories from Wikipedia
» annotate them with WordNet synsets (one annotator), e.g.

» THEATRES IN AUSTRIA — theatrel
» THEATRE IN SCOTLAND — theatre?
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Category disambiguation: manual evaluation

» random sample 2,000 categories from Wikipedia
> annotate them with WordNet synsets (one annotator), e.g.

» THEATRES IN AUSTRIA — theatrel
» THEATRE IN SCOTLAND — theatre?

> give 310 categories with the five most frequent lexical heads
to a second annotator

» quantify quality and difficulty using x (Carletta, 1996)

k= 0.92 (almost perfect agreement)
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Category disambiguation: manual evaluation

» random sample 2,000 categories from Wikipedia
> annotate them with WordNet synsets (one annotator), e.g.

» THEATRES IN AUSTRIA — theatrel
» THEATRE IN SCOTLAND — theatre?

> give 310 categories with the five most frequent lexical heads
to a second annotator

» quantify quality and difficulty using x (Carletta, 1996)

k= 0.92 (almost perfect agreement)

» two baselines:

1. select a sense at random
2. select the first (i.e. most-frequent) sense

» evaluation metric: accuracy
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Category disambiguation: manual evaluation

tree size
2-9 | 10-100 | >100 | overall
category disambiguation | 62.1 | 77.7 | 81.5 | 80.8
random baseline 36.3 | 44.2 46.6 | 46.3
most frequent sense 60.4 | 69.0 752 | 745
# trees | 9 | 65 | 133 | 207
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Taxonomy restructuring: manual evaluation

» random sample 200 restructuring moves
(detachment-attachment pairs)

» check the correctness of the operation:
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Taxonomy restructuring: manual evaluation

» random sample 200 restructuring moves
(detachment-attachment pairs)

» check the correctness of the operation:

» correct if:

> the original edge d is incorrect and the a is correct, e.g.
ARISTOTLE—CEASSICAL-GREEKPHILOSOPHY
ARISTOTLE — PHILOSOPHERS

» d was correct and a specializes d, e.g.
BANDBEEADERS—MUSterANSs
BANDLEADERS — CONDUCTORS

» else incorrect, e.g.
MANHATTFAN—NEW Y ORK-COUNTIES
MANHATTAN — COCKTAILS
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Taxonomy restructuring: manual evaluation

» random sample 200 restructuring moves
(detachment-attachment pairs)

» check the correctness of the operation:

» correct if:

> the original edge d is incorrect and the a is correct, e.g.
ARISTOTLE—CEASSICAL-GREEKPHILOSOPHY
ARISTOTLE — PHILOSOPHERS

» d was correct and a specializes d, e.g.
BANDBEEADERS—MUSterANSs
BANDLEADERS — CONDUCTORS

» else incorrect, e.g.
MANHATTFAN—NEW Y ORK-COUNTIES
MANHATTAN — COCKTAILS

> pairs given to two annotators (k = 0.75)
m we achieve accuracy: 88.8%
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Instance-based evaluation

m how good is the system at populating the reference taxonomy
with instances?

> we can use instances from Wikipedia to automatically
generate two datasets for evaluation
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Instance-based evaluation

m how good is the system at populating the reference taxonomy
with instances?

> we can use instances from Wikipedia to automatically
generate two datasets for evaluation

two main steps:

1. instance collection

2. dataset construction
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Instance collection

1. use the heuristics from YAGO (Suchanek et al., 2007):

» for each page p of a category c € F:

a. split the category label to (pre, head, post)

b. assign the relation p instance-of c if the lexical head head of ¢
is plural.

mw e.g. AMPHIUMA instance-of SALAMANDERS
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Instance collection

1. use the heuristics from YAGO (Suchanek et al., 2007):

» for each page p of a category c € F:

a. split the category label to (pre, head, post)
b. assign the relation p instance-of c if the lexical head head of ¢
is plural.

mw e.g. AMPHIUMA instance-of SALAMANDERS
2. filter incorrect instance assignments, e.g. XYLOTHEQUE

instance-of BOTANICAL GARDENS: check whether p occurs
in HeiNER (Wentland et al., 2008)

3. retain instances which are monosemous in WordNet
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Dataset construction

» given a Wikipedia instance i of a category ¢
» AMPHIUMA instance-of SALAMANDERS
> given its corresponding WordNet synset p7(c) =S¢,

» amphiumal corresponds to AMPHIUMA

1. identify the WordNet ancestors Sc/ ; of S ; such that some
Wikipedia category ¢’ maps to them

» amphibian? corresponds to category AMPHIBIANS

@© Ponzetto, 47/53



Dataset construction

>
o .
> | Amphibian amphibian#n#3
©
L

isa
=
08)7 Salamanders instance-of
IS
L

instance-of

v .
2 | AMPHIUMA amphiuma#n#1
o
N )

WIKIPEDIA WORDNET
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Dataset construction

CATEGORY DISAMBIGUATION

=
o -
= | Amphibian | —— (" amphibian#n#3
g

isa TAXONOMY

CONSISTENCY
=
;8; Salamanders instance—of
<
)
instance-of

© .
g | AMPHIUMA | = ( amphiuma#n#1l
o
N ) ( )

WIKIPEDIA WORDNET
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Instance-based evaluation: results

before
restructuring

after
restructuring

category disambiguation 95.3 95.7
random baseline 63.1 63.1
most frequent sense 79.1 78.5
taxonomy consistency 38.4 44.3
## test instances 70,841 73,490

@© Ponzetto, 48/53



Discussion

m we obtain high performance figures on all evaluations

» 80.8% on category disambiguation (manual evaluation)
» 88.8% on taxonomy restructuring (manual evaluation)
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Discussion

m we obtain high performance figures on all evaluations

» 80.8% on category disambiguation (manual evaluation)
» 88.8% on taxonomy restructuring (manual evaluation)

m instance-based evaluation provides a way to automatically
build a dataset for evaluating how good WordNet can be
populated with instances from Wikipedia

> up to 95.7% on category disambiguation (instance-based

evaluation)
- we populate WordNet synsets with Wikipedia instances with

high accuracy
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Discussion

m we obtain high performance figures on all evaluations

» 80.8% on category disambiguation (manual evaluation)
» 88.8% on taxonomy restructuring (manual evaluation)

m instance-based evaluation provides a way to automatically
build a dataset for evaluating how good WordNet can be
populated with instances from Wikipedia

> up to 95.7% on category disambiguation (instance-based

evaluation)
- we populate WordNet synsets with Wikipedia instances with

high accuracy

m taxonomy restructuring improves the degree of alignment of
WikiTaxonomy to WordNet, thus recovering from errors

» +0.4% on category disambiguation (instance-based)
» +5.9% on taxonomy consistency (instance-based)
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Outline

Conclusions
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Conclusions

» we proposed a knowledge-rich approach for
disambiguating Wikipedia categories to WordNet synsets

» this mapping can be used to link the system of categories
in Wikipedia to WordNet
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» use WordNet as upper-level taxonomy for the Wikipedia
category network
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Conclusions

» we proposed a knowledge-rich approach for
disambiguating Wikipedia categories to WordNet synsets

» this mapping can be used to link the system of categories
in Wikipedia to WordNet

» use WordNet as upper-level taxonomy for the Wikipedia
category network
» populate WordNet with instances from Wikipedia
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Conclusions

» we proposed a knowledge-rich approach for
disambiguating Wikipedia categories to WordNet synsets

» this mapping can be used to link the system of categories
in Wikipedia to WordNet

» use WordNet as upper-level taxonomy for the Wikipedia
category network

» populate WordNet with instances from Wikipedia

m get the best of both worlds:

> fine-grained classification of instances (Wiki)
> better structured abstract concepts (WordNet)

- ‘sort-of" WikiTaxonomy 2.0
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The big picture . ..
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The big picture . ..

Strube & Ponzetto (2006):
» use the category network as a conceptual network

Ponzetto & Strube (2007):

> generate a taxonomy from the network
Ponzetto & Navigli (2009):

» link that network the WordNet
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The big picture . ..

Strube & Ponzetto (2006):

» use the category network as a conceptual network
Ponzetto & Strube (2007):

> generate a taxonomy from the network
Ponzetto & Navigli (2009):

» link that network the WordNet

what's next?!

» our approach is resource-independent
m apply to other resources, e.g. Cyc
» the backbone of Wikipedia are the articles
m disambiguate the pages (cf. Wikification)
» Wikipedia is multilingual
- do it for many languages
» find applications
- knowledge-lean QA
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Thanks!
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