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Knowledge Management

® Knowledge Management (‘KM') comprises a range of
practices used by organizations to identify, create,
represent, and distribute knowledge. wikipedia.org
= Often approached from two distinct angles:
= Human Resources: training, mentorship, retention, succession
planning
= Information Technology: concept extraction, data mining,
—’ information visualization, decision support, other computer-
based tools
® Many information systems contain human-generated
knowledge (i.e., codified “lessons learned”). We are
extending these technologies.
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The Goal

" Quickly access relevant information

» ...without being distracted by irrelevant
information

" Be able to
= Synthesize related facts

Form hypotheses

Draw conclusions

Articulate additional questions

Make decisions with confidence
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Challenges of the Electronic
Information Age

" The ever-increasing volume of data presents
challenges for providers and for users

* Providers
= Security
= Computing resources (Processors, Bandwidth, Storage)

= Users

= Providing context increases precision, but screens out
many good matches

* General searches yield too many documents and it is
impossible to sift through them all

= A typical “knowledge hunt” necessitates dozens of queries,

conducted in series, taking lots of time and yielding results

in a somewhat disjointed order
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Solution: Smarter Tools

® Facilitate assimilation of e-content by providing
tools that:

= Allow broad searches but only retrieve highly-relevant
content

= Organize and annotate results, focusing attention on
“the good stuff”

= Extract key concepts to allow a big-picture view at both
the collection and document levels

= Automate linkage among documents where none existed
prior to the search
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eKM to the Rescue

Gather
...Leaving more time
Reduce for analysis,
interpretation and
rediction
Annotate predict
Organize
Synthesize

2 Visualize
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eKM to the Rescue (continued)

" Gather
= Broad and context-rich searches
retrieve fewer, but more relevant,
documents

RSS feeds
Email

Web query
Web site
Repository "I
Local folder
Streaming text
Agents

Collection

® Reduce
= Compression from full text to kSig
= Generate document summary

= Post-processing automatically identifies
and extracts main themes in document

collection
= Further eliminate documents that don’t
fall within the collection “core”
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" Annotate
= Display goodness-of-fit score vs.
targeted concepts
. Color-code main themes and other
targeted concepts to focus attention

. Link to an automatically-generated
document summary

" Organize
. Logical organization by time, author,
collection, theme frequency
. Timeline representation

= Generate full-text index

" Synthesize
. Collection-level “Big Picture”
. Compute trends
. Identify core concepts
= Compute cross-linkage to relevant
previously-unrelated documents
" Visualize
. Reveal trends
= Reveal outliers and anomalies
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Choose Outputs Based on Need

Knowledge
Signature
And Summary

Subject
Matter
Expertise

Timeline
Representation
¥

Collection
Of Text Docs|

Mood
Veracity
Author Intent

Cross-language?

Compare collections
~ and identify trends
*Emerging themes
<Fading themes
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/ ) Examples
1000 documents = 1 page of trends Q

i = Emerging themes, fading themes, concept
\ consistency

® 1000+ email messages %ﬁlj’bj\ect Matter
Expertise y
.a.-;‘:\_\lg)entification of SME in various areas based ﬁ
L &v on recurring themes in correspondence
Fo 172,000 documents > Manageability
= Distilled to 221,bOO somewhat-topically-related
documentsWther drill-down aind analysis)
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Timeline of
President’s
Bush speeches
related to Iraq

Theme analysis of
text from the
White House

Press Archive on
Iraq.

The timeline
shows the top-
level themes for

the 475
documents.
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Expertise Identification
and eMail flow analysis
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Conclusion

® Proof of principle capability today
= Systematic approach yields reproducibility

® Can work on small sets (10-20 documents) as
well as large sets (100000+)

= Software requires no training set, but can be
augmented by training

® Various components can be (and have been)
applied to problems in many domains
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Technologles Integrated

" Homegrown code

= CIRILab theme parser ‘:'::'Cirilab =/
= Porter stemmer

= Lucene full-text indexer g, \Pache DB Project
= Apache Derby database

= MIT SIMILE timeline plotter Simile

= Annie feature extractor

{01000 1101 0110101
® Future: Kayvium theme A IN] N | E

extractor and ontology engine
with FreeMind mind-mapping; —

Visualization toois - KAYVIUM ' rrceming

Refining Knowledge
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