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Vision within our tradition

End-user
Services

|

‘Enriched/Annotated’
Documents

¢Onto.fogy-dmen enrichment
-
Documents (Digital
Libraries, Webh)

e Ontology-driven document enrichment (cf.
ScholOnto project & Semantic Web stuff)
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Overview of talk

e Research Focus

e The Ontology

e Opening a conversation
e Example

e Conclusion
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Analytical Lens on Digital Lib.

What is being debated about this topic?
Who are the experts on this research topic?

What is this particular author's theoretical
framework (underlying philosophy)?

What are the main philosophical camps in the field,
and is there anyone that subscribes to more than
one competing camp?

These kinds of questions "support students' access

and entry into the conversation of their chosen

discipline®

[Davidson & Crateau (2000) INTERSECTIONS: Teaching Research
Through a Rhetorical Lens]

J
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So, above this we can place...

KN

OWLEDGE MEDIA

INSTITUTE
GO L)gle JAnaloglcal Constraint Mapping Engine ACME; Search l::::I“;"‘:rff':'::;i'ef““’“
Scholar N — e e e e = - Scholar Help
Scholar Results 1- 10 of about 113 for Analogical Constraint Mapping Engine ACME.

cmanion) INntegrating structure and meaning: A distributed model of analogical mapping
C Eliasmith, P Thagard - Cognitive Science, 2001
Cited by 27 - Weh Search

Incremental structure-mapping

KD Forbus, RW Ferguson, D Gentner - Proceedings of the Cognitive Science Society, 1994 - psych.nwu.edu
.. The Structure-Mapping Engine : Algorithm and Examples . Adificial Intelligence,

41,1-63 . ... Analogical mapping by constraint satisfaction. ...

Cited by 50 - View as HTML - Web Search - psych.northwestern.edu - grg.cs. nothwestern.edu - grg. nwu.edu - all 6 versions »

rs) Analogical asides on case-based reasoning

MT Keane - EVWCER, 1993 - ftpagr.informatik.uni-kl.de

... techniques, although portions of the model have been parallelized recently (see

[8]) Holyoak & Thagard s [14] Analoglcal Constraint Mapping Engine (ACME) ...

Cited by 7 - ¥ s HTML - Web Search - portal.acm.org - portal.acm.org - Library Search

rs) On order effects in analogical mapping: Predicting human error using |AM

MT Keane - Proceedings of the Seventeenth Annual Conference of the ..., 1995 - historical.ncstrl.org
.. Holyoak & Thagard's (1989) Analogical Constraint Mapping Engine {ACME) uses parallel
constraint satisfaction in an interactive network to find a single global ...

Cited by 5 - Yiew as HTML - Web Search - cs.tcd.ie

Towards a computational model of evaluating and using analogical inferences
K Forbus, D Gentner, JO Everett, M ¥YWu - Proceedings of CogSci97, 1997 - grg.nwu.edu
.. The systematicity constraint reflects a (tacit) preference ... of cognitive models of
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...a layer of analysis

KNOWLEDGE MEDIA

INSTITUTE

@ )
Can computers think?  =Pa*MS™% nan computers understand A @
analogles? Computers cant understa nd
analogies
v
disputes
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—subseribes-o— n ®
TR TS David Chalmers Computers have understood
Functionalist Philosophy Robert French analogy
\ £ 2 .
has-postulate author-of Douglas Hofstadter o
authorof g
l / author-of @
® i '____.ACHE doz sntunderstand
We can identif the functional *> ——-Tia% Statemen ANalagy. ~—— -
architecturs of the mind, test it (Chalmers etal,, 1995) / "'am'me'ﬂg % 9\
on a computer program, and disputes [t ]
assume thatthe same : R Sacme
architecture J program is also ,/ relales-to-lerm ==
implemented inthe brain ® D
{assuming that the D " 2t
cehers The ACME connectionist
architecture produces the Cognition tonsists of network discovers cross
same input/ output behaviour, discrete, infernal mental domain analogical Mmanpings. <
states (representations or " has-Statement
symbols) whose —— .
manipulation can be &
atidresses //,/ descrived in terms of rules or gasiimes (Holyozk & Thapard, 1389)
agdresses algorithms. v /' x
B i has-postuiate author-of author-of
@ @® a1 N | = .
Can computers be usedto Mental function can be | “ n }O
ade) Tunan Hikiing Wi understood by quaniitative, 4—has-postulate— +-subscribe s-t0— p—
intelligence? positvist and scientific \ : Paul Thagard Keith Holyoak
iielhods: | Cognitvist Philosophy]

Extract from Robert Horn’s Turing Debate Map
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Research Question

e What is the nature of a suitable
formalisation for representing
academic debate and enabling
analysis of an academic domain?

<
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Ontology behind the wheel

e Kinds of objects, attributes of objects, and
relations between objects that make up an

academic domain

\

Philosophy of Science
TextualKnowledge
History of Science Contextual
Knowledge
Sociology of Science

—

e Textual (within publications); Contextual
(surrounding publication production)

o
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Tri-partite Ontology

e Contextual Knowledge
— Community of Practice

e Textual Knowledge
- Lexical Knowledge (Field-specific Content)
- Argumentation Knowledge



Community of Practice Concepts

Concept

Attributes

Typical relations

Person

Name, Gender

researcher-at — [Institution]
author-of — [Publication]
collaborates with — [Person]
believes — [Statement]

Project

Name, Start Date,
End Date

has-member — [Person] or
[Institution]

e Concepts from AKT Reference ontology

e E.q.

[Neil Benn] student-at [Knowledge Media Institute]
'Neil Benn] author-of [benn2005integrating]

AKT Project] has-end-date [01-06-2005]

AKT Project] has-member [Knowledge Media Institute]

(\D
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Lexical Concepts

Concept

Attributes

Typical relations

Lexical-Term

Gloss,
Definition

{broader-term, narrower-term,
equivalent-term, opposite-term, part-of,
has-part} — [Lexical-Term]

e ‘Conceptual’ system of the field — the content
e Classic Thesauri relations

e E.g. (in Bioethics research domain)

[Life: "Any form of living animal or vegetable...”]| has-
narrower-term [Human Life: "Any living entity which has
human DNA...”] has-associated-term [Human Personhood:
"This is a form of human life which is considered to be a
person whose life and health should be protected. No
consensus exists about when this begins.”]
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Argumentation Concepts

e Natural Argumentation
focus:

-The kinds of in
publications

—As an aid to
a mass of information in

academic fields

-Two levels of Argument

Structure ( &
Argument)
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Argumentation Concepts (2)

Concept | Attributes Typical relations
Issue Text generates-issue — [Issue]
Statement | Text {supports, disputes} — [Statement/Argument]

{cohere, incohere} — [Statement/Argument]
relates-to-term — [Lexical Term]
addresses — [Issue]

Argument | Premises, (same as above)
Conclusion
Toulmin Grounds, (same as above)

Argument | Warrant, etc

e E.Q.
[Issl: “"When is abortion morally acceptable?q generates-issue
Iss2: "When does human personhood start?’

[S1: "Human personhood begins at conception”] addresses [Iss2]
[S2: "Human personhood begins at birth”] addresses [1ss2] OJ
[S1] disputes [S2] =

The Open University



More ingredients in the pot?

e Starting conversation with you, the experts

‘Classic’ Argqument
Structure

i -~
% \'\
Toulmin Argument % .
Structure % >
[} = 4 ,.\\.

Argument fmm. Argument from
Sign Expert Opinion

(J
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Revisit...

End-user
Services

|

‘Enriched/Annotated’
Documents

¢Onto.fogy-dmen enrichment

Documents (Digital
Libraries, Webh)
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...vision within our tradition (2)
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KNOWLEDGE MEDIA

Example Walkthrough

e Simplified Debate in Bioethics Research
Domain

® <

-to- S
When does human relates-to-term $Human Personhood
personhood start?

AN

addresses addres<
Human personhood beging *+—disputes——Human personhood begins
at conception at hirth
A ¥ 3
has-belief has-helief
&
School of thought: Pro-Life School ofthought: Pro-Choice \_J
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KNOWLEDGE MEDIA

Example Walkthrough (2)

e Publication by Dennis Sullivan
@

When does human
personhood start?

AN

addresses addresses

\_.g
to-term—e
relates-to-term $Human Personhood

® ®

at conception at %irth
has-helief has-belief

3

School of thought: Pro-Life School of thought: Pro-Choice

s . N "
Il / ok \ O
) - —author-of—» ) ,
Dennis Sullivan U sullivan2003thirty | .
\ /
A Y P

E
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Example Walkthrough (3)

e What philosophy informs his views? To what

Schools of thought does he subscribe?
® &

-to- —
¥¥hen does human IGlSieE e $Human Personhood
personhood stant?

A

addresses addresses
Human personhood begins +—disputes——Human personhood hegins
at conception at?rth
has-belief has-helief
School of thought: Pro-Life School ofthought: Pro-Choice
- -~ ~

// > .

I 2 —\)—author-of—b *

\ Dennis Sullivan/ sullivan2003thirty

\ - _ -

KNOWLEDGE MEDIA

NSTITUT

o

E
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KNOWLEDGE MEDIA

Example Walkthrough (4)

@ <

to-term——»
When does human relates-to-term $Human Personhood

personhood start?

7z &

addresses addresses

® ®
Human personhood begins *+——disputes Human personhood hegins
at conception at birth

s i

has-belief has-helief

)

School ofthought: Pro-Choice

School ofthought: Pro-Life .
supports

®
Matural rights are not <—has-statement— m
_ derivative or conferred, but John Locke
N intrinsic.
n & - has-premise .
- _author-of—» - —has-claim—» " —
Dennis Sullivan sullivan2003thirty Th—

has-conclusion

Personhood, thus defined, <

would become an ontological
principle that adheres to the
fetus by definition.
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KNOWLEDGE MEDIA

Example Walkthrough (5)

® &

-to- —
When does human {Glsiteg-1o-term $Human Personhood
personhood start?

SN

addresses addresses

® ®

at conception at hirth
T ) I .
has-belief ASOolIE School of thought: Natural
’ Rights
School ofth .ht Pro-Choi
choal of thought: Pro-Choice
Schaol of thought: Pra-Life i has-member
P v
g ®
/ 0
s Natural rights are not o o cioterment A
g derivative or conferred, but John Locke
g " intrinsic.
n ¥ 3 o has-premise
A . Ssen
—author-of—m —has-claim—m
Dennis Sullivan sullivan2003thirty \\‘

has-conclusion

®

Personhood, thus defined, Oj
would hecome an ontological
principle that adheres to the
fetus by definition.
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Example Walkthrough (6)

® &

-to- —
When does human {Glsiteg-1o-term $Human Personhood
personhood start?

/N

addresses addresses

AN

® ®

at conception at bTirth
has-belief has-helief

KNOWLEDGE MEDIA

INSTITUT

School of thought: Natural

_ Rights
-
N
School ofthought: Pro-Choice I S
School of thought: Pro-Life ' / has-member \
- / \
® 7 |
, | 4| |
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)

Personhood, thus defined,
would hecome an ontological
principle that adheres to the
fetus by definition.

A
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KNOWLEDGE MEDIA

Example Walkthrough (7)

® <

to-term——»
When does human (RISlEs It $Human Personhood
personhood start?

/N

addresses addresses

® ®

at conception athirth
T hI” E3
has-belief HEGIES School of thought: Natural
Rights
BH] _--""
& | -
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b z — -
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Example Walkthrough (8)

School ofthought:
Utilitarianism

4 A
assumes /

has-statement

),

There are significant
consequences to the patient,
such as the psychological, at conception
emotional, and physical harm i
that provide a compelling
argument against abortion.

supports
v
b

Itis wrong to take the lfe of #—has-beller— g, o\ \ovrognt pro-Lite
an unhorn child. -

®

has-helief

-
f””—
T

Dennis Sullivan

@

YWhen does human
personhood start?

SN

addresses

Human personhood heging *—disputes

KNOWLEDGE MEDIA

'(3:

relates-to-term $Human Personhood

addresses

®

Human personhood begins
at birth

T Ed
has-helief
School of thought: Natural
Rights
_--
- -

School of thought: Pro-Choice_ — — =~
- -

-
——
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Example Walkthrough (9)

School ofthought:
Utilitarianism —

—
—~~
—

TR
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/
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! Human personhood heging *—disputes

I at conception
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\ has-helief

S
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Dennis Sullivan

When does human
personhood start?

, SN

/ addresses

KNOWLEDGE MEDIA
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addresses
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KNOWLEDGE MEDIA

Example Walkthrough (10)

@

What makes something
marally right or wrong?

798898 \

addresses

®
In place of the morality of @
natural rights, the principle of disputes » 1he equality of men by nature
utility provides the foundation is the foundation of our moral
for a scientifically provahle ohligations to one another.
system of morality. A
A
has-belief has-helief

- wmm EEm R R o S o e mw
- _—
=

N
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\ School of thought:

S o Uilitarianism Rights 7 ~

—
— — -
e e
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Example Walkthrough (11)

3 @

School ofthought: When does human

\_2:

relates-to-term $Human Persanhood

KNOWLEDGE MEDIA
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Conclusion

e Conceptual Framework:
— For integrating the different kinds of knowledge
in an academic domain
— To support useful kinds of browsing and filtering
over digital libraries

e Fine-print — the modelling isn’t for free:

— Human (librarians, information scientists)

— Need technical architecture (right interface, tools,
training, etc.) for scaling up

— Could be cave-man drawing/early sketches of things
we might be seeing in the future

<
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