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Alternative Views of
Knowledge Management
n Knowledge acquisition:

Capture knowledge that Is already within the
expert.

Knowledge mogdels evelve from coordinated
PIFOCESSES O KNOWIEAOE  acquisition;and

KNoWIedge construction:
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A Family of Suggesters for CmapTools
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Goals for a Topic Suggester

n Make suggestions at a /f1gher level of
top/cs (rather than individual resources.)

n Satisty criteria for topic quality:
— Novelty
— DIVErSIty.
— GlohallConherence
— CoVverage

—[fecal guality.

Dynamic Extraction of Topic Descriptors and Discriminators: Towards Automatic Context-Based Topic Search. A. Maguitman, D. Leake, T. Reichherzer and F. Menczer




Road Map for Topic Suggestions

n Theoretical framework.

n Application of the theory Iin the
Implementation of a topic ¢
System.

~ ~
ggeste

N/ EXperimental Study.




Term Importance

n Importance of given term depends on
task.

n Traditional views distinguish two: notions:

— Descriptors: terms that eccur frequently in a
document.

— [Discrminatoers: terms that eccurin a

docUment BUtrarely oCCursin the Conpus:

Dynamic Extraction of Topic Descriptors and Discriminators: Towards Automatic Context-Based Topic Search. A. Maguitman, D. Leake, T. Reichherzer and F. Menczer \g=!
Indiana University



New Challenges for Formulation of
Descriptors and Discriminators

n Search methods that can reflect extensive
contextual iInformation.

n Methods for topic search.

doeCUMENts:

Dynamic Extraction of Topic Descriptors and Discriminators: Towards Automatic Context-Based Topic Search. A. Maguitman, D. Leake, T. Reichherzer an.



Topics, Terms and Documents

Mars | Surveyor
Exploration

Lanaing

SElectons ves  MOC
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Topics, Terms and Documents

Mars | Surveyor
Exploration

Lanaing

Selection = Vigs  MOC

Dynamic Extraction of Topic Descriptors and Discriminators: Towards Automatic Context-Based Topic Search. A. Maguitman, D. Leake, T. Reichherzer and F. Menczer = ek
Indiana University



Topic Descriptors and
Discriminators

n Terms are good topic aescriptors If they
answer the guestion “What Is this topic
apbout?”

n [erms are gooa topic a/serminarersit they
answer te the guestion “WWhat are geod
gueny terms te aceess similar infermation?:

; 3|
Dynamic Extraction of Topic Descriptors and Discriminators: Towards Automatic Context-Based Topic Search. A. Maguitman, D. Leake, T. Reichherzer and F. Menczer z; o
Indiana University N\(g oo



Hypotheses

I.  Terms that tend to occur freguently In
the context of a given topic are good
topic descriptors.

context of a erJr are good topic
diseriminators:

Dynamic Extraction of Topic Descriptors and Discriminators: Towards Automatic Context-Based Topic Search. A. Maguitman, D. Leake, T. Reichherzer an.



Using Hypergraph Representations
for Documents and Terms




Document-Term Duality




Document-Term Duality

o(t,d,;)= sgn(H'[4, j]) P .
\/Z sen(H[i, k) ©'°crminating power ot L;in of

Ad,,t, H[;, /] descriptive power of £;in d,

\/Z '(M[i, k)’




Document-Term Duality

(ot ) =5 (5(1,d,)-5(t,,d,)

“occurrence of t;and ¢,

o(dd ) =S (Ad.1)-4d .1,))

similarity between d; and d,






Document-Term Duality

m—1

Topic Descriptiveness 0 if >, od.d)=0

k=0, k=i

A(diﬂtj)= Z (O-(diadk)'/l(dkatj)z)
L T — otherwise







Document-Term Duality

Topic Discriminator
1

A(ti’dj): Z (O-(dkﬂdj)'a(tiﬂdk)z)

k=0, k#j







Applying the Theory

n Descriptors and Discriminators are used as
guery terms to favor recall and precision.

n Similarity 1s used to filter irrelevant decuments.

n I'he higher order dual netions are applied in
the Implementation off a co-clustering
algoerthm te oktaln conesive topIcs.

n DEsSCrPLerS are geod tepic lanels:

N A'combination OF focus and exnaustvity Is
USEd torrankideeUments in e tepIc:

; 3|
Dynamic Extraction of Topic Descriptors and Discriminators: Towards Automatic Context-Based Topic Search. A. Maguitman, D. Leake, T. Reichherzer and F. Menczer z; ot
Indiana University \{goos



1. EXTENDER EXTEN DER’s Cycle

starts with a 7. Novel topics are
Knowledge gé@ presented as
Model under suggestions to the
construction user

—p Novel
Terms
Propositions

2. Combines User Suggestior __:

terms found in  RENCRION[Telel
concept maps Model @
to produce the

first generation
of Topics

6. Characterizes
novel topics as sets

of terms and

Art|f| Wl relevant Web pages

3.Incrementall Toples
' y Term/\Web Page 5. Applies clustering
searches the . .
e | Matrix techniques to return
Web for novel 1 AT .
N e the next generation

but relevant

material of Topics

Google 4. Fills in term/Web
\WehrAPI page matrix




Extender Suggesting New Topics
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Evaluation of Descriptor
Extraction Method

How good Is the descriptor extraction method in
finding terms that are good descriptors of a topic?

n It IS difficult to evaluate descriptive power objectively.
n Inadirect evaluation based on Concept Maps.

Baseline

USerassessments

OFtermimportance Path Frequency (PF)

| :' = ._I'E_
Dynamic Extraction of Topic Descriptors and Discriminators: Towards Automatic Context-Based Topic Search. A. Maguitman, D. Leake, T. Reichherzer and F. Menczer -c%_i;‘;a‘ 9
Indiana University :



Evaluation of Discriminator
Extraction Method

How good is the query formation process based on
the use of topic discriminators?

m Provide an apFroximate measure of relevance of
retrieved results.

O (DN M)-0|
M -0 S(O,M,D) =
:8((1),@ - ©M.D) = 5o -0

Q7 L AND) (22 AND) ... AND) L7
B Compare the performance to: a baseline.

use terms with highest/Awvalue

Use terms with highest inverse map: freguency “value
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Conclusions

n We have developed a framework for the dynamic
extraction of topic descriptors and discriminators to
ald information search Iin context.

n EXTENDER proactively supports the user's
knowledge extension process by suggesting novel
pUt related tepics, using an iterative search Process.

n \We have presented a “bottem up: evaluation of
EXTENDER'S descriptor and discriminator extraction.

n\Werhave alserevaluated EXTIENDER S an ity te
achieve eurr general desiderata e topIc SUgYEstionS
(Coverage; novelty, glehal Ceherence) With
encolraging results;

Dynamic Extraction of Topic Descriptors and Discriminators: Towards Automatic Context-Based Topic Search. A. Maguitman, D. Leake, T. Reichherzer and F. Menczer \g&Z m—mt" 5
Indiana University 4
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