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Leveraging Information and Network 
Technology…
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Uncertainty Management

Eliminate uncertainty?

Impossible!

Reduce uncertainty?
Still possible!



Decide First, then Justify
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Anticipating Surprises??

There’s so much info 
to sieve through…

Press the <<DEL>> button

Hmm… this piece of 
info does not seem to 

match the rest!

Oh heck, probably 
just noise…

There… ’Problem’
solved





Combining the weak Combining the weak 
signals to form the signals to form the 
complete picturecomplete picture……

Weak Signals Detection
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Name: Zakarias Moussaoui

Arrested 16 August 2001

“showed little interest in 
learning to take off or land”

“large aircraft could be used 
as a weapon”







CUTE?Mischievous?
“Know to see” or “See to know”?



Knowledge

How Knowledge-Based Systems can Help?
Information Management … and Collaboration



UNBIASED UNBIASED 
COLLABORATIONCOLLABORATION



Ranking Table
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Evidence List Ranking Table

Hypothesis Ranking Revision
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Uncertainty Reduction

Hypothesis 1 Hypothesis 2 Hypothesis 3

Hypothesis 4 Hypothesis 5 Hypothesis 6

Hypothesis 7 Hypothesis 8 Hypothesis 9

New Evidence

Hypothesis 10 
(new)



Attainment of Robust Course of Action

Hypothesis 2

Hypothesis 6

Hypothesis 7

Hypothesis 10
(new)

OCA 1



Bayesian Belief Network

BA D ఎ

As evidence comes in, links are generated…



P(H/E) = 
P(E/H) P(H)

P(E)

Baye’s Rule of Probability

H = Hypotheses
E = Evidence to be collected

P(H/E)



Countering Deception

P(E/H) vs P(E/not H)

Competing Hypothesis



Midway Revisited: Detecting 
Deception by Analysis of 
Competing Hypothesis 





Evidence Extractor

Evidence Extraction and Link Discovery

Evidence Bin
Unstructured Text



Evidence Extractor

Evidence Extraction and Link Discovery

Evidence Bin

Connecting Evidence…..Finding Patterns…Analysing Patterns…

SUSPICIOUS 
ACTIVITIES 
DETECTED

Unstructured Text



Sense
Categorise
Respond

SenseSense
AnalyseAnalyse
RespondRespond

ProbeProbe
SenseSense

RespondRespond

Act
Sense

Respond
Visible Order

C&E obvious

Hidden Order
C&E discoverable

Complex Un-order
C&E coherent in retrospect

Chaotic Un-order
No perceivable C&E

Cynefin Domains



Human Analysts – The “heartware” of Intel Architecture



Ruthless Curiosity

You Make the You Make the 
Difference!!!Difference!!!


