Intro

* Encyclopedia Brittanica
® La Jolla Research Group
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Nested taxonomies

Library of Congress

L.C. numbers
subject headings

Assoc. Computing Machinery

* Increasing
topical
precision

David Waltz
(Scientific Datalink)

Computing
Reviews
Taxonomy

Extension
of C.R.
Taxonomy

e Fewer people
affected

All non-
ficti Computer
Intelligence
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Exploiting manual training
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Hierarchic classification

Pr(belief)
UseNet Pr(belief | UseNet)
alt Pr{belief | alt)
alt religion Pr(belief | alt.religion)
Cakb o b alt.religion.scientology Pr(belief | alt.religion.scientology)

Hierarchy Docking © rik@cs.ucsd.edu




Library of Congress (Subject Headings)

D O C ki n g Ency. Britannica (Propaedia)

Yahoo!
eBlast

WestLaw (Key#)

ACM
CR Taxonomy
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Adaptive lenses

SV 1) %i’f%@%

Computer Cognitive
Science Science

"Nouvelle Al" "Neural net" "Neural net" "Machine learning"

@H% 12

O] @@

Personal Interest group Interest group World
bibliography resources resources Library
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Semantics of hierarchy

‘Classical” BT /NT hyernymy
Al’s IS A inheritance

Single authorship (EB,ACM) vs. consentual
(DMOZ)

General survey prose (EB)
Pedagogical ordering (ACM, CSE Curricula)

Special categories

e General, Misc (EB, ACM)
* People, Conferences, Publications (DMOZ)




Algorithmic detalls

Hierarchic structure vs. pairwise match
Bipartite matching:

e Accomplishes pairwise matches only
Form “Tree association graph”

e Integrates holistic hierarchical constraints
Transform to MaxClique

Relaxing to MaxClique

Convergence properties of replicator equations,
QPOPT




Algorithmic detalls

* vis a vis other optimization procedures

e [Mark Chaisson, UCSD undergrad]

Hierarchy Docking
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Methodological preliminaries

e HierML
* Rubrics
e example texts

e SMOOSH operator
e Coalescing children’s rubrics to generate larger
textual samples
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Data sets

ACM
Encyclopedia Britannica
DMOZ: Open Directory

Summary of data sets

Hierarchy Docking
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ACM

@ [ computing
[ General Literature
[ Hardware
|j| Computer Systems Organization
[ software
|j| Data
|j| Theory of Computation
|j| Mathematics of Computing
[ Information Systems
|j| Computing Method ologies
|j| Computer Applications
|j| Computing Milieux
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Encyclopedia Britannica

@ [ Computer science
|j| Development of computer science
@ [ Architecture
@ [] Software
|j| Software engineering
& ] Programming languages
@ [ Operating systems
@ ] Information systems and databases
|j| Artificial intelligence
|j| Computer graphics
@ ] Theary
@ [ Impact of computer systems
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DMO/Z: Open
Directory

e Paritioning training data
e DMOZ1 vs. DMOZ2

e Testing robustness
across editors’ selections

@ [ Artificial_Intelligence -

@ ] Fuzzy
@ ] Games
@ [ Matural_Language
@ [ Neural_Networks
@ ] Philosophy
[ Publications
[ Robotics
@ [ Genetic_Algorithms
@ [ Knowledge_Representation
|j| Qualitative_Physics
@ [ Machine_Learning
[ People
@ [ Applications
@ [ Creativity
@ ] Vision
|j| Companies
|j| Cenetic_Programming
@ ] Agents
@ ] Conferences_and_Events
@ ] Belief_MNetworks
|j| Associations

[} Acadermic_Departments
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Summary of data sets

e ACM Name Nodes | Depth | Size
e 2,3 layers acm?2 12 2 975
‘smooshed’ acm?3 93 3 975
* Full:examples | acm2full 12 2 9286
of cassified  [acm3full | 93 3 | 9286
abstracts
e DMOZ dmoz-nll e 3 4465
e CS AL dmoz-nl2 3 3 4173
NatLang dmoz-ail 74 5 17286
° Firift‘.’- second | dmoz-ai2 75 5 18570
paraton _
ofRe  [dmesee [T s lau
Jpeny Inspec R
eb 50 5 1678
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Experiments

DMOZ: All vs. AI2

“Docking” DMOZ:NL2
within DMOZ:AI1

EB v. ACM
INSPEC v. ACM
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DMOZ: All vs. Al2

e Similarity scores

e Bipartite match

e TAG/MaxClique

e Bipartite match

e TAG/MaxClique match
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Similarity scores

DMOZ: All

21 1l J1

E

v

DMOZ: Al2
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Bipartite match

G
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TAG/MaxCligue

—]_

r'i
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Bipartite match

¢ ] Philosop hy ol 4 Philosophy T
[ Research_Centers Research_Centers [
[y Publications Publications [}
[ Robotics \ \/}gf Robotics [

@ ] Genetic_Algorithms Cenetic_Algorithrns ] =@
& [ Knowledge_Representation Knowledge_Representation ] =@

E| Cualitative_Physics Cualitative_Physics E‘|
¢ [ Machine_Learning ——_____ N /\/ Machine_Learning ] ¢
D Case-Based_Reasoning Case-Based_Reasoning D
E‘] Mailing_Lists M‘*Mailing_Lists |__""|
E‘] Bibliograp hy Bibliograp by D
[ Research_Groups Research_Groups [ ]

[ Peaple H““‘“F'EDpIE B
@ ] Applications Applications ] =@

& [T Creativity 2 Creativity ] =@
@ [ vision -~ Vision ] =@

e DMOZ: AIl vs. AI2
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TAG/MaxCligue match

| J Publications Fublications | 3
[ Robotics Robotics [

& ] Genetic_Algorithrns Genetic_Algorithms [ =@
@ [ Knowledge_Representation Knowledge_Representation ]
[ Research_Groups Cntologies [
|j| Systems Research_Groups |j|

[y Qualitative_Physics E—H_\ﬁ‘%_ Systerms [ ]
@ 3 Machine_Learning m—__%___“_‘“_ﬁ_—_ilualitative_lihysics B
[y People Machine_Learning C @

@ [ Applications

- = o

People [

— -_
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“Docking” DMOZ:NL2
within DMOZ:AIl1

@ ] Artificial_lntelligence Artificial_Intelligence O] @
@ [ Natural_Language Natural_Language O] §
[ Head-Driven_Phase_Structured_Grarmmars — Head-Driven_Phase_Structured_Gramrmars [
[ Chaterbots Chatterbots [
D Turing_Test Turing_Test D
[ Research_Groups Research_Groups [
[ Tools Toals [
[ CnmpMuistics B
Fuzzy ] @
Cames [ @

Neural_Networks ] =@
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EB v. ACM

Computing T3 §
General Literature ] ~@
Hardware ] =@

[ Basic computer comp onents Computer Systems Organization (] §
[} Basic computer operation —____ ___—— GENERAL [

D Logic design and integrated circuits __—=PROCESSCR ARCHITECTURES D
COMPUTER COMMUNICATION METWORKS D

@ [ Linking processors
SFECIAL PURFOSE AND AFPLICATION BASED SYSTEMS D

[y Reliability
[ Real-tirme systems PERFORMANCE OF SYSTEMS [

@ [T Software COMPUTER SYSTEM IMPLEMENTATION [
[y software engineering MISCELLANECUS [
@ [ Prograrmming languages Software ] 9

®- [ Operating systems —___ ___——GENERAL [}
@ [ Information systerms and databases PROGRAMMING TECHNIQUES D

[ artificial intelligence SOFTWARE ENGINEERING [
: [ Computer graphics PROCRAMMING LANGUAGES [

» ] Computer science
D Development of computer science

@ ] Architecture
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INSPEC v. ACM

© [ INSPEC Computing ] §
@ [ General and managerment topics General Literature CJ
@ ] General control topics GEMERAL [
@[] General computer topics INTRODUCTORY AND SURVEY [
@ [ Management topics REFERENCE [

@ [ Systems and control theory MISCELLANEOUS E]
@ ] Mathematical techniques Hardware E8-@

- t th d oyh ti
] Systerns theory and cyberne ICS__——_———————__ SERERAL D
& [ Control theory ———
. . — CONTROL STRUCTURES AMD MICEOPROCRAMBMING E]
|__"“] Control systerm analysiz and synthesis methods
ORI T ARITHMETIC AND LOCIC STRUCTURES E]
|__°‘| Stability in control theory
. MEMORY STRUCTURES B
[y Optimal control
IMPUT QUTRPUT AMD DATA COMMUMICATIONS E]
D Spedflc control systerms
RECISTER TRAMSFER LEVEL IMPLEMENT ATICOM E]
=

o e

|__°‘| Cther topics in control theory
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2do: lterative program

e sensitive to SCALE of match

* balance strengths/weaknesses of
structure/bipartite match

e Edit distance of add/delete, merge operators
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Goals of a match

e Integration of focused corpus (portal) into a
broader context

e Differentiated language use

e Exported phrases [Steier&Belew’97]

e Inside/outside vocabulary

e Identifying survey texts
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