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Overall Architecture of an Agent

Typical algorithms (e.g. sorting)
use only input data (e.g. data to
be sorted) and not domain-
specific knowledge.

\/Iﬁelligent Agent
- f|mp|ements\

Implements a general problem solving method that
uses the knowledge from the knowledge base to
interpret the input and provide an appropriate output.

Input/

>

Sensors

methods
™~ for extending

User/

Output/ T D oae

Environment _Knowledge Base and refining
Effectors Ontolo R the knowledge
= in the
Rules knobwledge
A \_ ase. )

[

Data structures that represent the objects from the application domain,
general laws governing them, actions that can be performed with them, etc.
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Types of Problems for Expert Systems

Diagnosis: Inferring system malfunctions from observables.

Monitoring: Comparing observations to expected outcomes.

Critiquing: Expressing judgments about something according to certain
standards.
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Types of Problems for Expert Systems

Diagnosis: Inferring system malfunctions from observables.

~
J

* Determining the disease of a patient from the observed symptoms.
Locating faults in electrical circuits.

*Finding defective components in the cooling system of nuclear reactors. )

-

Monitoring: Comparing observations to expected outcomes.

(e Monitoring instrument readings in a nuclear reactor to detect accident N
conditions.
« Assisting patients in an intensive care unit by analyzing data from the
\_ monitoring equipment. )

Critiquing: Expressing judgments about something according to certain
standards.

* Critiguing a military course of action (or plan) based on the principles of
war and the tenets of Army operations.
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Types of Problems for Expert Systems

Design: Configuring objects under constraints.

Planning: Finding a set of actions that achieve a certain goal.

Repair: Executing plans to administer prescribed remedies.
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Types of Problems for Expert Systems

Design: Configuring objects under constraints.

)

* Designing integrated circuits layouts.

N

Planning: Finding a set of actions that achieve a certain goal.

)

*Determine the actions that need to be performed in order to repair a bridge.

N

Repair: Executing plans to administer prescribed remedies.

*Tuning a mass spectrometer, i.e., setting the instrument's operating

controls to achieve optimum sensitivity consistent with correct peak ratios
and shapes.
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Types of Problems for Expert Systems

Interpretation: Inferring situation description from sensory data.

Simulation: Representation of the operation or features of one process or
system through the use of another.

Prediction: Inferring likely consequences of given situations.
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Sample Problem Solving Tasks for Expert Systems

Interpretation: Inferring situation description from sensory data.

* Interpreting gauge readings in a chemical process plant to infer the
status of the process.

)
—

Simulation: Representation of the operation or features of one process or
system through the use of another.

« Simulation of a thermostat-controlled heating system to perform a A
gualitative behavior analysis.
« Simulation of production systems for bottleneck analysis. y

Prediction: Inferring likely consequences of given situations.

 Predicting the damage to crops from some type of insect.
 Estimating global oil demand from the current geopolitical world situation.
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Types of Problems for Expert Systems

Control: Governing overall system behavior.

)

« Managing the manufacturing and distribution of computer systems.

) S

Debugging: Prescribing remedies for malfunctions.

» Determining how to tune a computer system to reduce a particular type
of performance problem.

)

—

Repair: Executing plans to administer prescribed remedies.

« Choosing a repair procedure to fix a known malfunction in a locomotive.

)

N
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Types of Problems for Expert Systems

(-Teaching students a foreign language.
*Teaching students to troubleshoot electrical circuits.

\-Teaching medical students in the area of antimicrobial therapy selection. Dy

Any useful expert task:
Intelligence analysis
Information fusion.
Information assurance.

Travel planning.

Email management.
Choosing a PhD advisor, or a university.
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General Problem Solving Paradigms

State-space search;

Problem reduction and solution synthesis;
Case-based reasoning / analogy;
Bayesian networks.
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The State Space Representation of a Problem

A problem 1s represented by a
triple (I, O, G) where:

I - mnitial state,
O - a set of operators on states Q‘ \
(successor function), » P/

G - goal states.

A solution to the problem is a '/ ~a
finite sequence of applications s
of operators that changes the

initial state into a goal state. / 02

Which is a solution for this (I, O, G) problem? @
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lllustration: Search Space of a Planning Agent

1. Consider an
agent that can
plan domestic
tasks (e.g. how  03a: GO TO STOR
to get brewed

coffee).
IN STORE
HAVE GRINDER
IN BANK
HAVE GRINDER
70N

3. The agenthas 3. Go TO STORE,
to find a

sequence of

ac’uops that will ~ STORE
lead it to a state HAVE GRINDER
where it has

brewed coffee.
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IN KITCHEN
HAVE GRINDER

03c: GO TO

IN KITCHEN
HAVE GRINDER

O3b: GO|TO BANK

IN KITCHEN
HAVE GRINDER

05:

2. Initial state:

the agent is in the

kitchen where it has
BOIL WATER 3 grinder, but no

coffee beans.

IN KITCHEN
HAVE GRINDER
HAVE BOILED

4. The agent can
go to bank to get
money, buy
brewed coffee, or
buy the
ingredients and
make its



The Reduction Representation of a Problem

The reduction representation of a class of problems is a
quadruple (P, S, RO, OS) where:

P - the class of problems;
S - solutions;

RO - reduction operators that reduce a problem to
sub-problems and/or solutions,

SO - synthesis operators that synthesize the solution

of a problem from the solutions of its sub-problems.

A problem P, is solved by:

» successively reducing it to simpler problems through
the application of the reduction operators;

« finding the solutions of the simplest problems;

* successively combining these solutions through
the application of synthesis operators until
the solution of the initial problem is obtained.

© 2008, Learning Agents Center
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Reduction Representation of a Problem

Symbolic Integration: Problem Reduction

lJ2x+ Sxsin(x))dx]

RO: | (F1(x) + f2(x))dx --> [ f1(x) dx + [ f2(x)dx

RO: Judv-->uv-]vdu
where u=f1(x) and dv=f2(x)dx

‘Zdex UXZ + C\ ‘-SXCOS(X) ‘ | SCOS(X)dX‘
RO: [x"dx --> x™1/(n+1) + C l RO: [ rf(x) dx --> r [ f(x) dx

‘ SI cos(x)dx “ S5sin(x) + C
~
RO: | cos(x) dx --> sin(x) + C
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Problem Reduction Representation of a Problem

Symbolic Integration: Solution Synthesis

U(2x+ SXSin(X))dX“ x2- 5¢cos(x) + Ssin(x) + C ‘

USXSin(X)dX“ -5cos(x) + Ssin(x) + C‘

-5xc0s(x) USCOS-(X)dX“ 5sin(x) + C‘

|

‘ SICOS(X)dX “ S5sin(x) + C ‘




AND-OR Graphs

A ) OR
node Select a problem

equivalent solving strategy:
representations M, N, or P
AND
nodes
Problem A can be solved: Apllolytth(;%
- either by solving B and C; >electe
. _ problem
- or by solv!ng D,E,andF; solving
- or by solving G, and H. strategy
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Problem Reduction based Question-Answering

General problem solving paradigm:
o natural for the human user;

o appropriate for the automated agent. Qgr? ‘:’ﬁgn
Question 1
problem
Answer 1.1 )[(Answer 1.3 solving
strategy to
The reductions and synthesis operations Answer 1.2 use
are guided by introspective questions
and answers. .
Question
) on how to
a" : - ) apply the
| Keep Six Honest... (Questlon 2) CQueonn 2) (Questlon 2) problem
| keep six honest serving-men Canswer2 ) (Answer2 )( Answer 2 ) ;?;\:'enggy
(They taught me all | knew);
Their names are What and Why and When
And How and Where and Who.
. Rudyard Kipling
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Intelligence Analysis as an Expertise Task

Analysis: lIdentifying the parts of a whole and their relations in
making up the whole

The purpose of intelligence analysis is to analyze available
partial and uncertain information in order to estimate the
likelihood of one possible outcome, given the many
possibilities in a particular scenario.
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Disciple-LTA: Analyst’s Cognitive Assistant

4 N

Analytic Assistance
Empowers the analysts through mixed-initiative reasoning for
hypotheses analysis, collaboration with other analysts and experts,

\ and sharing of information. Y,
_ ‘ HT : Disciple-LTA —

/ Learning forige_LL__, ity ey o2y Tutoring
Rapid acquisition =4 Disciple-LTA A=) = Helps new
and maintenance " SLEE s intelligence
of subjec_t matter ﬁ analysts learn

ierifcre)le;irggr?clg the reasoning

_ _ processes

analysis vt\1h|ch involved in
currently making

:gl;i?aybelgrﬁ» intelligence

) judgments

IS lost when zimdgsolving

experts separate intelligence
from service, and analysis

IS costly to problems.

\ replace. / \_ -
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Hypothesis Analysis through Problem Reduction

1) A complex hypothesis analysis problem

IS successively reduced to simpler
problems that either have known
solutions or can be solved through
evidence analysis.

Potentially relevant pieces of evidence
for the unsolved problems are identified.

The pieces of evidence are analyzed to
obtain solutions for the unsolved
problems.

The solutions of the simplest problems
are successively combined to obtain the
solution of the initial problem.

Assess whether

Al Qaeda has
nuclear weapons.

It is likely that
Al Qaeda has
clear weapons.

Even

Probably,

Remote Unlikely chance Likely

National Intelligence Council’s standard estim%_

Almost
certainly
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Disciple-LTA

Reasoning type: :Both

| Glossary | TOC 4

Y Reasoning Hierarchy | Reasoning Step| Graphical viewer

»

|Assess whether Al Qaeda has nuclear weapons: |

Deterrence as reason; o

Self defense as reason: an even

= Ideology as reason: likely F

Azzess whether Al Qaeda has nuclear weapons.

Itis likely that &l Qaeda has nuclear weapons.

(:what factors should | consider to determine whether

nuclear weapons.

ldaeda has nuclear weapons?

A:Charactenistics associated with possession of huclear weapons and curent evidence that is has

: ] . o ' o Azgess the pozzibility that Al Qaeda has nuclear weaponz based on the
5. radical Islamic religious fundamentalist ideology as reason: characteristics associated with the possession of nuclear weapons.

Q:wha

=+ EVD-TRC-Majm01-01c:

Relevaney:

=

Based on its reason, desire. and ability to obtain nuclear weapons, it isajpj
A:Reazons, aesne, ana aEl ity to obtain nuclear weapons. ]

remote possibiity that &l Qaeda has huclear weapans.

=]

Q:what current evidence can be consid
&:Credible claims to have nuclear weape
WESPONS

- Believability: |

Azzess whether 4 aeda has
reazons to obtain nuclear
WEADONS.

m

Reporter Majm 3: /7

- Source Osama bin Laden:

Itis almost certain that Al Qaeda

Azzess whether &l Daeda has desire Azzess whether Al Qaeda has the Azzess whether Al Qaeda makes Azzess

to obtain nuclear weapons. ability ba obtain nuclear weapons. credible claims ko have nuclear Haeda bk

. WEADONS. WESDONS
Itis an even chance that Al Qaeda has |-

desire to obtain huclear weapons.

Itis a remote possibility that A1

It is almost certain that the Al Qaeda

them.

ectacular operations as a reason
bain UclEar weapons.

—
..... Makes very clear:

* The analysis logic; =
 What evidence was used and how;

o 200N * What is not known. AN

power baze az a reazon to abtain

reason to obtain nuclear
riuclear weapons.

WEAPDONE.

Allows for:

» Assumptions checking;

« What-if scenarios:

» What assumptions have been made; * Rapid updating of the analysis based on new
intelligence data and assumptions. )

2 m 7 2 3 (1 2
haz reazons ta obtain nuclear Gaeda has the ability ta obtain claims of having huclear weapons are Itiz ar
) WESDONE, huclear weapons. credible. Qaeda
hich are the reasons for ? nuclea
terrence, self defense, spectacular attack. establizhment of power baze, ideology. has the
-Veracity: almost cartain | || [P || Mavigation Panel |A
- Objectivity: o/ car N Qaeda Azsess whether Al Daeda considers Azsess whether Al Daeda considers Aszzess whether Al Qaeda
H . . ENsE as a the use of nuclear weapons in the establishment of & power baze congiders an ideology as a ‘I
- Analytical ability: o uclear spectacular operations as a reazon as a reason to obtain nuclear reazon to obtain nuclear |
to obtain puclear weapons. WEAPONE. WEAPONE. L:
ance that &1 Itis almost certain that Al Qaeda Itis kel that Al Qasda \':v—'_‘ ?
¢ gelf defenze as Itis almost certain that Al Qaeda congiders the establishment of a congiders an ideology as a
Bin nuclear copsiders the use of huclear weapons

|
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EEX
Syskem Ontology Rules  Scenario BEEEERNGGM Tutoring  Help [k‘?

- Mixed-Initiative Reasoner
Fepu:umtu:ur‘:.ﬂ,PNW-cwu-U?ﬂSS1'I,.f-'l.| Qa BEEEEAIEISENE RESSanEt vl @ @

Select Reasoning = Mixed-Initiative Reasoner ]
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I £ Disciple

Systern Ontology Rules Evidence Reasoning Solving Tutoring KB Reports Help

ko

repository|PNW-0.0. 114l Qaida

Mixad-Initiative Reasoner ﬂ

- HEEHO

Select Problem:

"A.ssess whether Al Qaeda has nuclear weapons,

4/ Select ]

[ 1. Select a problem [ 2 Click on “Select”

[ Problem Pattern ]

[ Mew Problem ]

Plausibility:

medium -

Cancel
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System  Ontology Rules  Scenarig

ommrmemennad  MINIMIZE OF Minimizeor | g0

maximize pane
Reasoning bype: Reasoning mode: \. \ \ S/

|| Glossaryl Toc | *: Reasoning Hierarchy | Reasoning Step || Graphical Viewer | Report| ‘:l External Solutions | Assumption Assistant | Modeling |
Evidence | Refinement | Search | Formalization |
|-E*55'355 whether Al Qaeda has nuclear Wﬂapﬁn5| =B |Assess whether Al Qaeda has nuclear Waapons.”
Deterrence as reason
©2|

Mixed-Iniistive Reasoner X] | maXi m i zZe pa ne
—_ >

Composition Example Refinement

¢ What factors should [ consider to determine whether Al Qaeda has nuclear Modify Explanations
t#- Self defense as reason B weapans? e
Spectacular operations as reason Characteristics associated with possession of nuclear weapons and current

. evidence that 15 has nuclear weapons.
: Establishment of power base as reason . [ Cantinuz Learning ][ Carrect SubTree Wizard ]

Refinement Wizards

f:l Assess the possibility that Al Qaeda has nuclear weapons based on the [ Analyze SubTree Wizard ] Similar Case

ldeology as reason

- Desire to obtain nuclear weapons .c:haractenstlcs associated with the possession of nuclear weapons.

[#- Ability to obtain nuclear weapons ~ What are the characteristics associated with possession of nuclear weapons?
Credible Al Qaeda claims to have nuclear Reasons, desire, and ability to obtaih nuclear weapons.

weapons Assess whether Al Qaeda has reasons to obtain nuclear weapons.

Reasons why Al Qaeda has not used nuclear
" weapons assuming it has them o |Assess whether Al Qaeda has desire to obtain nuclear weapons.|
Belief of other countries that Al Qaeda has - |Assess whether Al Qaeda has the ability to obtain nuclear Waapuns.| MO Ve to Change

. uclear weapons B Assess th t evidence that Al Qaeda has nucl i
=l SE55 e Current evidence ac 5 NuUCléar Weapons.
#- Possession of non-nuclear WD pane s’ze

What current evidence can be considered?

= Credible claims to have nuclear weapons, reasons of why they have not been
used, the beliefs of others, and possession of similar weapons
V ~N ot |Assess whether Al Qaeda makes credible claims to have nuclear weapons.

..... IAssess the reasons of why Al Qaeda has not used nuclear weapons assuming
that it has them. \
"
Contents Various

IAssess whether other countries within the global community believe that Al
Qaeda has nuclear weapons.

browser | || s whother e s cvdence tt A Qe s s macler WD assistants help
with specific
The Reasoning Hierarchy browser \__functions
shows a more detailed view of the
reasoning tree.

shows a
summary of
the reasoning

\_ tree. )




The Table of Contents browser shows a
summary of the reasoning tree.

The Reasoning Hierarchy browser shows a

|| Glossaryl ToC |

_____———— more detailed view of the reasoning tree.

: Reasoning Hierarchy | Reasaning Step | Graphical Viewsr || Repart |

sess whether Al Qaeda | |

t:s nuclear weapons

Deterrence as reason

Self defense as reason

_ Spectacular operations

a3 reason

Establishment of power
base as reason

- Ideology as reason

Desire to obtan nuclear

Weapons

Ability to obtain nuclear
Weapons

Credible Al Qaeda
claims to have nuclear
Weapons

Reasons why Al Qaeda
has not used nuclear
WEEpOns assuming it
has them

Belief of other countries
that Al Qazda has
nuclear weapons

Possession of

non-nuclear WD

| B---"Assess whether Al Qaeda has nuclear weapuns."

— Current TOC selection

—
~ What factors should [ consider to determine whether Al Qaeda has nuclear weapon ]
Characteristics associated with possession of nuclear weapons and current evidence that is has nuclear weapons.

2 Asgess the possibility that AL Qaeda has nuclear weapons based on the characteristics associated with the possession of nuclear weapons.

~ What are the characteristics associated with possession of nuclear weapons?
Reasons, desire, and ability to obtain nuclear weapons.

Question/Answer
pairs

B Assess whether Al Qaeda has reasons to obtain nuclsar weapons.

"| What i3 the reasons for Al Qaeda to obtain nuclear weapons?
-
Deterrence, self defense, spectacular attack, establishment of power base, ideology.

|Assess whether Al Qaeda considers deterrence as a reason to obtain nuclear Waapons.l

|Assess whether Al Qaeda considers self defense as a reason to obtain nuclear Weapons.|

|Assess whether Al Qaeda considers the use of nuclear weapons in spectacular operations as a reason to obtain nuclear weapons.

|Assess whether Al Qaeda considers the establishment of a power base as a reason to obtain nuclear weapons.

Lﬁ.ssess whether Al Qaeda considers an ideology as a reason to obtain nuclear weapons.

* |Assess whether Al Qaeda has desire to obtamn nuclear Weapons.l

----- lAssess whether Al Qaeda has the ability to obtain nuclear weapons.|

- Assess the current evidence that Al Qaeda has nuclear weapons.

- What current evidence can be considered?
Credible claims to have nuclear weapons, reasons of why they have not been used, the beliefs of others, and possession of similar weapons

4 Problems ]

Lﬁ.ssess whether Al Qaeda makes credible claims to have nuclear w:‘:apons.|

|Assess the reasons of why Al Qaeda has not used nuclear weapons assuming that it has them.

b

lAssess whether other countries within the global community believe that Al Qaeda has nuclear weapnns.|

|:-‘xssess whether there is evidence that Al Qaeda has non-nuclear WMD.l

Corresponding

problems
T
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System Ontology Rules  Scenario Reasoning  Tuboring  Help

Fepository'l,PNW—cwv—U?USS1'I,AI Qaida

Mixed-Initiative Reasoner ﬂ |

Reasoning type: Reasoning mode: |Modeling w

Glnssaw| ToC | : Reasoning Hierarchy | Reasoning Step || Graphical Viewer | Repart
|Assess whether Al Qaeda has muclear Waapnns| = lﬁssess whether Al Qaeda has nuclear waapuns.|

i#- Deterrenice as reason

. ‘i o»n What factors should [ consider to determine whether Al Qaeda has nuclear weapons?
CI’Ck on = = Characteristics associated with possession of nuclear weapons and current evidence that
is has nuclear weapons.

Self defense as reason
Spectacular operations as r

= to collapse | »
o Establishment of power o Assess the possibility that Al Qaeda has nuclear weapons based on the characteristics

hierarchy :assnciated with the possession of nuclear weapons.

- What are the characteristics associated with possession of nuclear weapons?

=-"Ahility to obtain nuclear weapons Reasons, desire, and ability to obtain nuclear weapons.

nuclear weapons

+ Obtam from states with nuclear weapans B Azzess whether A1 Qaeda has reasons to obtain nuclear weapons.

¥ Obtain miclear weapons from black market
: What 15 the reasons for Al Qaeda to obtain nuclear weapons?
Deterrence, self defense, spectacular attack, establishiment of power base, ideclogy.

= Has resources to buy nuclear weapons

Funds from charity organizations

H i ree |Assess whether Al Qaeda has desire to obtain nuclear weap Dns.|
ertise to buy nuclear weapons !

- Has abili u iia
£ Credible 41 Qaeda claims CIICk On *
Feasons why Al Qaeda has not to ex pan d
hierarchy

"""" |Assess whether Al Qaeda has the ability to obtain nuclear weap Dns.|

- Assess the current evidence that A1 Qaeda has nuclear weapons.

weapons assuming it has them

Belief of other countries that Al
nuclear weapons

: What current evidence can be considered?
= Credible claims to have nuclear weapons, reasons of why they have not been used, the
beliefs of others, and possession of similar weapons

: 0 | 1 | O s |Assess whether Al Qaeda makes credible claims to have nuclear weapons.
¥ Possession of non-nuclear WhiD

\Assess the reasons of why Al Qaeda has not used nuclear weapons assuming that it has
them.

I8 ssess whether other countries within the global community believe that A1 Qaeda has
tiiclear weapons,

----- |Assess whether there is evidence that Al Qaeda has non-nuclear WMD.|

Y THITY AGCTTES CTTTECT




Select “Both” in “Reasoning type” to see
both the problems and their solutions

System  Onkology  Rules  Sce

Fepasitory|PNW-crv-070331

Mixed-Initiative Reasonerﬂ |

NG e
Reasoning bype: Reasoning mode: |Madeling  »

|| Glossary |ﬁ|

h N

Reasoning Hierarchy | Reasoning Step || Graphical Viewer | Repart|

sess whether Al Qaeda has nuclear weapons:

IAssess whether Al Qasda has nuclear weapons.

[t iz lilcely that Al Qaeda has nuclear weapons.

- Deeterrence as reasot oor=s

- Self defense as reason: an even claice SOIution

tors should I consider to determine whether Al Qaeda has nuclear weapons?
eristics associated with possession of nuclear weapons and current evidence that is has nuclear weapons.
=l that Al Qaeda has nuclear weapons.

Spectacular operations as reasoty @05t

Certair

~OFT i

- Ideology as reason: /ikely

{ Desire to obtain nuclear weapons: a1 2ven

_ Establishment of power base as reason: a/most

i Assess the possihility that Al Qaeda has nuclear weapons based on the characteristics associated with the
B possession of nuclear weapons.
Based on its reason, desire, and ability to obtain nuclear weapons, it is hicely that Al Qasda has nuclear weapons.

. What are the characteristics associated with possession of nuclear weapons?
= Reasons, desire, and ability to obtain nuclear weapons.

~hrice

~ Ability to obtain nuclear weapons: v a1

CIFIC S

Solution ]

Based on its reason, desire, and ability to obtain nuclear weapons, it is lkely that Al Qaeda has nuclear weapons.

Assess whether Al Qaeda has reasons to obtain nuclear weapons.

~ Obtain from states with nuclear weapons:
No solution available
Obtain nuclear weapons from black

market: wnlike]

c :
even chace

~ Has ability to make nuclear weapons: o
~ Credible Al Qaeda claims to have nuclear
weapons: [ixzly

~ Reasons why Al Qaeda has not used nuclear

_ Belief of other countries that Al Qaeda has
nuclear weapots: [ikzlp

Possession of non-nuclear WID: alimnost

Has resources to buy nuclear weapons: a1

weapons assutning it has them: alimost carfain

It is almost certzin that Al Qaeda has reasons to obtain nuclear weapons.

_|Assess whether Al Qaeda has desire to obtain nuclear weapons.
It is an even chance that Al Qaeda has desire to obtain nuclear weapons.

IAssess whether Al Qaeda has the ability to obtain nuclear weapons.
It is an even chance that Al Qaeda has the ability to obtain nuclear weapons.

~ Assess the current evidence that Al Qaeda has nuclear weapons.
Based on the current ewidence, it is lilcely that Al Qaeda has nuclear weapons.

What current evideiicccanhe considered?

possession of similar weapons
It is likely that Al Qaeda has nuclear weapons.

B Credible claims to have nuclear weapons, reasons vl winrther hab( Yellow baCkground SOIutionS
denote assumptions

\Assess whether Al Qaeda makes credible claims to have nuclzar\_
o |[it is liely that the Al Qaeda claims of having nuclear weapons are credihle."

Right-click in the TOC area and
select “Show Solution” to see the
abstract solutions of the problems

Right-click in the TOC area
and select “Hide Solution” to
hide the abstract solutions

©2(




-

System

@
8]

Select “Graphical Viewer” to see a

ke

rRight-cIick and select “Navigate” to

«{ graphical view of the reasoning tree.

amposition | % | Reasaning mo

|| Glossary | TOC

h N

| Reasoning Hierarchy | Reasoning Step | Graphical Viewer l Report |

see the Navigation Pannel

=

|Assess whether Al Qaeda has nuclear weapons

- Deterrence as reason

Self defense as reason

Spectacular operations as reason
Establishment of power base as reason

- Ideology as reason

Desire to obtain nuclear weapons

S Ability to obtain nuclear weapons

----- Obtain from states with nuclear weapons
[#- Obtain ruclear weapons from black market
El Has resources to buy nuclear weapons
Funds from charity organizations
Ezpertise to buy nuclear weapons

''''' Has ability to male nuclear weapons

Credible Al Qasda claitns to have nuclear weapons

~ Reasons why Al Qaeda has not used nuclear

Navigation Panel

Assess whethe
|

Q:wihat factors should | consider to detel
£, Characterigtics aszociated with pogzes:

nuclear weapons.

Azzess the pozgibility that Al Qaeda haz nuclear weapons bazed on the
characteristics associated with the possession of nuclear weapons.

Gwihat are e characteristics associated with possession of huclear weapans?
A:Feasons, desire, and abii o obtain nuclear weapons.

Weapons,

Iﬁssess whether 4| Dasda has
&33005 to obtain nuclear

Assess whether & Qaeda has the
ability bo chtain fuclear weapons.

Azsess whether &1 aeda has desire

to abtain ruclzar weapons.

=

weapons assuming it has them
_ Belief of other countries that Al Qacda has

Q:What iz the reazons for Al D aeda to obtain nuclear weapons?
&:Deterrence, zelf defense, spectacular attack, establishment of power baze, ideclogy.

nuclear weapons ether & Qaeda
detemence as a

obtain nuclear

-~ Possession of non-nuclear WD

| ——

/ N
Corresponding
problems

Azsess whether & Qasda

congiders zelf defense as a
reazon to obtain nuclear

WESDONE.

Azzess whether Al Qasda considers

the uze of huclear weapans it

spectacular operations as a reason

to obtain nuclzar weapons.

Aszsess whether &l Qaeda considers
the establishment of a power bage
as a reason ko obtain nuclear

WESPONE.

Azsess whether &1 Qaeda
cohsiders an ideology az a
reazon to obtain nuclear

WESDONE.

| <




Select “Both” in “Reasoning type” to see both the
roblems and their solutions in the Graphical Viewer
—\/

Mixed-Initiative Reasoner ﬂ |

Reasoning bype: Reasoning mode: |Modeling

|| Glossary| TOC | ‘| Reasoning Hisrarchy | Reasoning Stepl Graphical Viewer | Report |
T ‘ H ~
I Solution Azzess whether Al Qaeda has nuclear weapans.
l Itis likely that Al G aeda has nuclear weapaohs.
Deterrence as reason; < 2vEi ¢ s
o A hat factars should | consider ta determing whether aeda has huclear weapons?
Self defense as reason: an aven ¢ A:Characteristics aszociated with possession of nuclear weapons and current evidence that is has
_Spectacular operations as reason: c/inos fuclear weapons,
ce # =l e Frmmmmmmmommssensssesns sy e
Establishment of power base as reasorn a/nost Azzess the possibility that A1 G asda has nuclsar weapons based on the Azzess the cument evidence that Al 3 asda
""" . characteristics azsociated with the possession of nuclear weapons. . o
Based on the curent evidence, it is likely
= WEAPONE.
Bazed on its reagon, desire, and ability to obtain nuclear weapons, it is a
| likely that & G aeda has nuclear weapons. ; ;
R @:what current evidence can be considered?
ility to obtain nuclear weapons. &:Credible claims to have nuclear weapons, reasons of why they have not bee
WEApONS
Obtain from states with miclear weapons: Aegess whether 4| 3aeda has desire Azzese whether Al 0 aeda has the Azgess whether Al Daeda makes Agzess the reasons of why Al fizges
""" . . s ' to obtain nuclear weapons. ability to obtain nuclear weapans. credible claims to have nuclear Haeda has not used nuclear within
No solution available ] WESPONE. weapons assuming that it has that &
i Itis an even chance that Al Qaeda has them. wea_l:_u
- Obtain nuclear weapons from black at Al Daeda desire to obtain nuclear weapans. Itiz an even chance that Al Qaeda It iz likely that the &) Qaeda claims of
tatiet: 1 i in nuclear has the ability to obtain nuclear having huclear weapons are credible. Itiz almost certain that Al aeda Itig
WESpONS. has reazons not to uze its nuclear the
Has resources to buy nuclear weapons: a1 e ; Weapons, assuming that it has them.| | Qae
E o . ablizhment of power baze, ideology.
----- considers Aszsess whether Al Daeda considers Aszzesz whether 4] Daeda
. = - hs in the establishrment of a power base considers an ideolagy as a
~ Credible Al Qaeda claims to have nuclear areazan a3 a reason to obtain nuclear reason to obtain nuclear
weapons: [ikelp 5. WESPONS, WESPONS,
Reasons why Al Qaeda has not used nuclear It iz almost certain that 4 Qaeds It iz likely that & Daeds
""" L o Bl Qasds considers the establizhment of & considers an ideclogy as a
weapons assuming it has them: almost cz clear weapons power baze as a reason to obkain reason ta obtain nuclear
Belief of other countries that Al Qaeda has i:s a I2asoh nuclear weapons., WEapons,
nuclear weapons: [ikely T
~ Possession of non-nuclear WVID: aliost
c - ] I ] | ]
Right-click in the TOC area
Ll " "
[ ] L]
“Show Solution” ¢ th
" Ll
select “Show Solution™ to see the || pjde the abstract solutions
bstract soluti fth bl *
anstract soiutions or tne prooiems 5




I £ Disciple
Systern Ontology Rules Evidence Reasoning Solving Tutoring KB Reports Help [k‘?

repository|PNW-0.0. 114l Qaida - = o)

Mixad-Initiative Reasoner ﬂ

Select Problem:

"A.ssess whether Al Qaeda has nuclear weapons. [ Select ]

»{’ Problem Pattern ]

. Mew Problem
Click on “Problem Pattern” [Pl i ]
AUSIDHILY
to solve another problem [ r—
Cancel
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1. Double-click on the
type of problem to solve

Sart @ Code (7) Name

DIT.00010] Assess whether 7O has nuclear weapons.

Filter: | [#] Initial Tasks | Search: -

]
DIT.00012] Assess the favoring evidence for the hypothesis that 7CJ has desire to obtain nuclear weapons.
DIT.00013] Assess whether 7O has the ability to obtain nuclear weapons.
DIT.00015] Assess the favoring evidence for the hypothesis that 7OJ considers deterrence as a reason to obtain nuclear weapons.
DIT.00016] Assess the favoring evidence for the hypothesis that 7O considers self defense as a reason to obtain nuclear weapons.
DIT.00017] Assess the favoring evidence for the hypothesis that 7O considers the use of nuclear weapons in spectacular operations as a
reason to obtain nuclear weapons.
[DIT.00018] Assess whether 7CJ considers the establishment of a power base as a reason to obtain nuclear weapons.
[DIT.00019] Assess whether 7O considers an ideology as a reason to obtain nuclear weapons.

[DIT.00020] Assess to what extent the piece of evidence ?CJ favors the hypothesis that 702 considers deterrence as a reason to obtain
nuclear Wweapons.

[DIT.00021] Assess to what extent 70 favors the hypothesis that 702 considers deterrence as a reason to obtain nuclear weapons,
assuming that 7CJ is believable.

[DIT.00022] Assess the extent to which 2017 is belisvable.

[DIT.00024] Assess to what extent the piece of evidence 707 favors the hypothesis that 702 considers self defense as a reason to obtain
nuclear Wweapons.

[DIT.00025] Assess to what extent 707 favors the hypothesis that 702 considers self defense as a reason to obtain nuclear weapons,
assuming that 7O is belieavble.

[DIT.00027] Assess the credibility of ?OJ as the reporter of 702

[DIT.00028] Assess the credibility of 7OJ as the source of 702

[DIT.00029] Assess the competence of 701 as the reporter of 702

[DIT.00030] Assess the veracity of 7O as the reporter of 702.

[DIT.00031] Assess the objectivity of 701 as the reporter of 702

[DIT.00032] Assess the observational sensitivity of 70J as the reporter of 202,

[DIT.00037] Assess the competence of 701 as the source of 702

[DIT.00038] Assess the veracity of 701 with respect to the information provided in 702,

[DIT.00039] Assess the objectivity of 707 with respect to the information provided in 702,

[DIT.00040] Assess the observational sensitivity of 707 with respect to the information provided in 202,

[DIT.00045] Assess to what extent the piece of evidence 70! favors the hypothesis that 702 considers the use of nuclear weapons in
spectacular operations as a reason to obtain nuclear weapons.

[T Anndel . dmb mmkimind 0 = PR FURESRPY R Pt | ) ) F 1 : " 1 "

m

2. Select the desired instantiation of the problem |<°©

/

h\/her

FARC

has nuclear weapons.

3. Click on “Create”

Done

Cancel
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The system attempts to solve the instantiated problem

Mixed-Initiskive Reasoner ﬂ |

\/’

Reasoning bype: Reasoning mods: |Modeling  w

|| Glossaryl TOC |

Reasoning Hierarchy | Reasoning Step || Graphical Viewer | Report |

|_Refinement | Search | Evidence | Formalization

lAssess whether FARC has nuclear weapons

#- Deterrence as reason

Self defense as reason

£ Spectacular operations as reason

- Establishment of power base as reason
Ideology as reason

Desire to obtain nuclear weapons
Ahility to obtain nuclear weapons

~ Credible FARC claims to have nuclear
Weapons

Reasons why FARC has not used nuclear
Weapons assutning it has them

Belief of other countries that FARC has
nuclear weapons

#- Possession of non-nuclear WD

v

b & 9

E|---||Assess whether FARC has nuclear Wc‘:apons.”

What factors should [ consider to determine whether FARC has nuclear
 weapons?

Characteristics associated with possession of nuclear weapons and current

evidence that is has nuclear weapons.

f—:l Assess the possibility that FARC has nuclear weapons based on the
characteristics associated with the possession of nuclear weapons.

E| What are the characteristics associated with possession of nuclear weapons?
Feasons, desire, and ability to obtain nuclear weapons.

Assess whether FARC has reasons to obtain nuclear weapons.

|Assess whether FARC has desire to obtain nuclear Weapons.|

|Assess whether FARC has the ability to obtain nuclear wcapons.|

=~ Assess the current evidence that FARC has nuclear weapons.

: What current evidence can be considered?
= Credible claims to have nuclear weapons, reasons of why they have not been
used, the beliefs of others, and possession of similar weapons

|Assess whether FARC makes credible claims to have nuclear weapons.

External Sclutions | Modeling | Assumption Assistant |
>

| —

=
( The analyst can use
the Assumption
Assistant to provide
solutions for some of

 (Assess the reasons of why FARC has not used nuclear weapons assuming that it
has them.

~ (Assess whether other countries within the global comumunity believe that FARC
has nuclear weapons.

lAssess whether there is evidence that FARC has non-nuclear 't'ui'l\.']]:).|

\_ the subproblems. /




Overview

Types of Problems for Expert Systems

General Problem Solving Paradigms

Hands on Disciple-LTA: Intelligence Analysis

Website Believability as Expertise Problem

Reading
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Top-level Reduction: Believability of Webpage

Reasoning Hierarchy | Reasoning Skep

Graphical Viewer | Repaort

=

Bzgezs the believabiliby of Lipitor - Thief of kermorny.

[
------------------------------------------------ D e P L PR

=

",
3w hich 1z a website beliewability
critenan’?
A:technical guality appearance
o

W hich 1z a webszite
beliewability critenon?

A authenticity

[ hich 1z a website
beliewability critenon’?
A:content belewability

Bgzess Lipitor - Thief of Mermon
bazed an technical guality

SPpEarance.

dgeess Lipitor - Thief of Mermory

bazed on authenticity.

dAzzegs Lipitor - Thief of Memory
bazed on content beliewabiliby.
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Top-level Synthesis

Reasoning Hierarchy | Reasoning Step i Graphical Viewer i| Report

=

dzzeszz the believability of Liptor - Thief aof Meman.

The eztimated level of believability of Lipitar - Thief of - Fooemeeee- :
b ermaon iz high.

A hich i a website

. “which iz a webazite
beliewability criterion’? crberion belieability critenion?
A authenticity & technical guality appearance A content beliewabiliby
y

dgzess Lipitor - Thief of Memaony dgzegs Lipitor - Thief of Memaorny dzzezs Lipitor - Thief of Memary
bazed on authenticity. bazed on technical guality bazed on content beliewability.
_ o aAppearance, _
The estimated level of authenticity far The estimated level of content
Lipitar - Thief of Mernang ig very bioh. The ezhimated level of techrical belewability for Lipikar - Thief of
,;5? quality appearance for Lipitor - T hief b ermaony iz high. jj}
of Mernary iz very high, ;,).pr

© 2008, Learning Agents Center
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Webpage Authenticity: Reduction

ical Viewer | Report |

bzsess Lipitor - Thief of Memory based on authenticity.

=

A hat kind of webpaae is Lipitor - Thief of Memorny?
Acinternal webpage in Spacelloc-Met homepage.

which iz an authentication
1ethiod’?
suthentication thraugh

A:Mhich is an authentication
method? method?
A authentication through direct

A which iz an authentication

A authentication through

bzsess the authenticity of the chain between SpaceDoc-Met and

Lipitor - Thief of bMemaony.

- !
[A:How can we azseszs the
authenticity of the chain?

&:By checking that Lipitor - Thief of

acoghized web directory 1 irguiry 1 webpage references 1 Mernary can be reached from
; Spaceloc-Met.
= 5 ’

© 2008, Learning Agents Center

Agzezs the authenticity of Spaceloc-Met by uzing authentication
through webpage references 1.

Agzsess the authenticity of the chain based on whether Lipitor - Thief of
Memorny can be reached from Spaceloc-Met.

=]
-

AW hat iz required for authentication through webpage references 17

method of authentication through webpage references.

.

&:The identification of independent and belisvable websites that refer to SpaceDoc-Met becauze this iz a

=

that refer to SpaceDoc-Net.

Agzess the authenticity of Spaceloc-Met based on the number of independent and believable websites

=

such websites.

Are there at least 2 independent and believable websites that refer to SpaceDoc-Met.Yes, there are 3

The estimated level aof authenticity of Spaceloc-Met iz vemn high,




Authentication Methods

Azzezs the authenticity of Spaceloc-Met which is a homepage. Agzzess the ;
; Lipitar - Thie
o = 5
AW hich iz an authentication A hich iz an authentication [ hich iz an authentication QM hich iz an authentication
methiod? rnethiod? methiod? method?
A authentication through web A authentication through A authentication through direct A authentication through
authentification service 1 recoghized web directary 1 inguiry 1 webpage references 1
=l :
Azzess the authenticity of Spaceloc-Met by uging authentication Azsess the a
through webpage references 1. Memany can t
!
= .

3w hat iz required for authentication through webpage references 17
&:The identification of independent and believable websites that refer to Spacel oc-Met because this iz a

method of authentication through webpage references.
p

",

=

Agzess the authenticity of Spaceloc-Het bazed on the number of independent and believable websites

that refer to SpaceDoc-Met.

= ;
Are there at least 2 independent and believable websites that refer to SpaceDoc-Met es, there are 3
such websites.

The estimated level of authenticity of Spaceloc-MNet iz very high.
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Content Believability: Reduction

Reasoning bype: :Reduction v: Reasoning mode: :Modeling

v: Plausibility: :medium -

| Reasoning Hierarchy | Reasoning Step | Graphical Viewer | Reportl

h Y

=

Q:which is a criterion for assessing the content beliewability?
A author credibility on webpage topic

Aggeszs Lipitor - Thief of Memorg bazed on author credibility on

webpage topic.

ol
Azzess Lipitar - Thief of Memomw baged on content beliew ability,
T TTenoesenenossenonoosoioooosiioooooooooooiooos B Rl o

Awhich is a criterion for assessing the content beliewvability?

A:author competence on webpage topic

ol
Azzess Lipitor - Thief of Memary based on author competence on webpage topic. |

=

A hich iz a criterion for assessing
the authar credibility on webpage

topic?
A author objectivity on webpage

topic

3w hich is a criterion for

aszesing the author credibility on

webpage topic?

A author weracity on webpage

tapic

3\ hich iz a criterion for azsessing

the author cormpetence on
webpage topic?

Acrelewant author education

—

3:which is a criterion for azsessing

A author reputation among peers

the authar competence on webpage
topic?

3:Mhich is a criterion for azsessing

the: authar cormpetence on

webpage topic?

A relevant author experience

Azzess Lipitar - Thief of Memary
based on authar objectivity on

webpage topic.

Aszess Lipitor - Thief of Mernory
based on authar weracity on

webpage topic.

Azzess Lipitor - Thief of Mermary

bazed on relevant suthar education.

Azzess Lipitar - Thief of Memary
based on authar reputation amang
peers.

m i
Azzess Lipitor - Thief of Memory based an relevant author experisnce.
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Technical Quality Appearance: Reduction

Graphical Viewer | Rep.;.rt|

Azzezs the believability of Lipitar - Thief of Memory.

3w hich iz a website
believability criterion?
& authenticity

3w hich iz a website
beliewability critenion?
& content belieyability
L.

Q:which is a website believability
criterion’?
A technical quality appearance

. a

Azzezs Lipitor - Thief of Memon bazed on technical quality appearance.

-------------------------------------------------------------------------------------- ey gy

A hich is a criterion for

aszessing the techhical quality
appearance?
A paze of use

ol

ol

A hich is a criterion for

aszeszing the technical quality
appearance?
& profezzionalizm appearance

ol

=

A hich iz a crikerion faor

aszeszing the technical quality

appearance?
A realworld feel

Azzezs Lipitor - Thief of Memom bazed on eaze of uge.

Azzezs Lipitor - Thief of Memom bazed on profeszionalizm appearance.

Azzezs Lipitor - Thief of Memom bazed on realworld feel,
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Ease of Use: Reduction

sraphical Viewer | Repc.rt|

=
Azzezs the believability of Lipitar - Thief of kMeman,.
x| L £ S R g
[A:which iz a website QAwhich iz a website [A:\which iz a website beliewabiliby
beliewability critenion? believability criterion? critenion?
& authenticity & conbent beliewability & technical quality appearance
. a
Azzeszs Lipitor - Thief of Memom bazed on technical quality appearance.
= o £ I T | :
[ wfhich iz & criterion for [ Mwhich iz a criterion For [ Mfhich iz a criterion for
aszessing the technical quality aszeszing the techhical quality

aszessing the technical quality
appearance? appearance?

appearance?
A paze of use A profezzionalizm appearance Aereal-world feel

:l
Azzezs Lipitor - Thief of Memom bazed on ease of uge.
= L g : = L = S =
W hich iz a criterion for W hich is a criterion for W hich is a criterion for QM hich is a criterion for W hich iz a criterion for
azsezsing the ease of use? azsezsing the ease of use? azseszing the ease of uge’ azsezsing the eaze of use? azsezsing the ease of use?
& professional desigh & logical arangement & eage of havigation A download hime & accesible archive
! ! ! ! !
Azzeszs Lipitor - Thief of Memany Azzezs Lipitor - Thief of Memaon

based on accesible archive.

Azzezs Lipitor - Thief of Memorny Azzezs Lipitor - Thief of kMemaon
based on logical arangernent. based on ease of navigation,

baszed on download time.

Azzezs Lipitor - Thief of Memaon
based on professional design.
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Professionalism Appearance: Reduction

=

Agzess Lipitor - Thief of Memory based on professionalism appearance.

=]

=]

=]

Q:which is a criterion for

appearance?

|nalism assessing the professionalism

Q:which is a criterion for
assessing the professionalism
appearance?

Q:which is a criterion for
assessing the professionalism
appearance?

Q:which is a criterion for
assessing the professionalism
appearance?

Q:which is a criterion for
assessing the professionalism

Q:which is a criterion for

assessing the professionalism

Q:which is a criterio
assessing the profe

appearance? appearance? appearance?
Anvebsite host Atypographical emars Arecent updating A:multiple languages A:domain name match A:credibility of refermed sites Acontinuous avaiat
Emnary Azzess Lipitar - Thisf of Memaory Azzess Lipitar - Thisf of Memaory Azzers Lipitar - Thisf of Memaory

bazed on website host.

bazed on typographical errors.

bazed on recent updating.

Azzess Lipitar - Thisf of Memaory
bazed on multiple languages.

Azzess Lipitar - Thisf of Memaory
bazed on domain name match.

=

Azzess Lipitar - Thief of Memaory
bazed on credibility of refered sites.

Azzess Lipitar - Thief
bazed on continuous

Agsesg Lipitar - Thief of Memaony bazed on professionalizm appearance.

=]

= . =

QA wfhich iz a criterion for

A \which iz a critenion for A which iz a critenon for

A which iz a criterion for

Azzeszz Lipitor - Thief of Memory bazed on professionalism appearance.

[ hich iz a critenion for

assessing the professionalism

appearance’?
& recent updating

3w hich iz a critenion for
assessing the professionalism
appearance?

Acmnultiple languages

alizm azzeszing the professionalizm azzeszing the profeszionalizm assesing the professionalismn aszzesting the professionalisn
appearance? appearance’? appearance? appearance’?
Arwebzite hogt Actupographical emors &:recent updating &:rultiple lahguages
! ! ! !
Emior Azsess Lipitor - Thief of Mermony Azsess Lipitor - Thief of Memony Azeess Lipitor - Thief of Memom Agzess Lipitor - Thief of Mermorny
bazed on wehzite hozt, bazed an typodgraphical errors. based on recent updating. based on mulbiple languages.
:I 1

A:which iz a critenon for

aszeszing the professionalizm
appearance?

& domain name match

@AM hich iz a criterion for

aszessing the professionalizm
appearance?

A credibility of refernred sites

M hich iz a critenio
assessing the profe
appearance?

A continuous availat

Agzessz Lipitar - Thief of Memory

bazed on recent updating.

Azzess Liptar - Thief of Memorny
based on multiple languages.

Agzesz Liptar - Thief of Memaon
baszed on domain name match.
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BAgzegz Liptar - Thief of Memaon
bazed on credibility of referred sites.

Azzess Lipitor - Thief
bazed on continuous




Real-world Feel: Reduction

iraphical Viewsr | Report |

¢ability of Lipitor - Thief of Meman.

'
........... demsmmmmmmmmmmsssmasssssmmmmmmmmme——-—

Q:which iz a website believahility
criterion ?
& technical quality appearance

115 a website
ibility criterion?
At beliervability

=i

Azzesz Lipitor - Thief of Memory bazed on technical guality appearance.

------------------------------------------------- bmmmmmmmmm == mmmm e mm e e e e mmmm g

H : =

3w hich is a crtenorn for

azzessing the technical quality

appearance?
& profeszionalizm appearance

eron for
echnical quality

appearance?
&:real-world feel

QM hich iz a crterion for
aszessing the technical quality

[<]

Azzezs Lipikor - Thief of Memom bazed on realworld feel,

= ; £l

A:\which iz a criterion far
azgeszing the real-warld feel?

A:physical address

[Q:\hich iz a criterion far
asgeszsing the real-warld feel?

& photos of organization
members

................................................

A:which iz a criterion faor
azgegssing the real-warld feel?

A:phone nurnber

A hich iz a criteriarn Far
azgeszing the real-world feel?
Acemail address

Azgegs Lipitor - Thief of Memaon
bazed on phpsical address.

Szeess Lipitar - Thief of Memon
bazed on photos of arganization
members,
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dzsess Lipitar - Thief of Meman

bazed on phone number.

Azeegs Lipitor - Thief of Memon

bazed on email address.
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Reasoning with Incomplete Information

Mixed-Initistive Reasoner X[ | Symbolic Intervals

Symbolic Intervals

Sek of Symbolic Intervals Mame  Inkerval

| Symbolic Intervals for level

Symbalic Interval Mame Interval
level [ ]

| Mew | | Edt | | Delete | | Find | lowest [-3.0, -3.0
very low [-3.0, -2.0
low (-2.0, -1.0
medium [-1.0, 1.0
high [1.0, 2.0
very high [2.0, 3.0
highest [3.0, 3.0
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Top-level Synthesis with Incomplete Information

" | Reasoning mode: Maodeling - | Plausibiity: |medium -

Reasoning bype:

Reasoning Step | Graphical Viewer | Repart

ng Hierarchy

=]

Azzeszz the believability of Lipitar - Thief of Memaon.

[T The estimated beliesability of Lipitar - Thief of Memarny iz
between owest and highest,

A hich iz a webszite believability

A which iz a webzite
crikenion?

A:technical quality appearance

belesability critenan’:

&:content belieyability
: E

beliewability critenion?

A authenticity

A ; &
Ageezs Lipitar - Thief of Memaon
bazed on authenticity, ] i B o ]

The estimated level of content beliesvability far Lipitar - Thisf of
The estimated level of authenticity far Memory is between lowest and highest. ﬁ-y
Lipitar - Thief of Memar iz between
lowest and highest.

Agzezs Lipitar - Thief of Memom bazed on technical quality appearance.

The estimated level af technical quality appearance for Lipitar - Thief of
Memary iz between lowest and highe:k

Azezess Lipitor - Thief of Memory bazed on content beliesability.

Symbolic Intervals for level E
Sek of Symbaolic Intervals Mame  Inkerval M
Symbalic Interval Mame Interval
level [ ]
| New | | Edit | | Delete | | Find | lowest [-3.0, -3.0]
very low (-3.0, -2.0]
low (-2.0, -1.0]
medium (-1.0, 1.0)
high [1.0, 2.0)
very high 2.0, 3.0)
. highest 3.0, 3.0]
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Reading

Tecuci G., Lecture Notes on Knowledge-Based Reasoning Part |, 2008
(required).

G.Tecuci, M. Boicu, D. Marcu, V. Le, C. Boicu, Disciple-LTA: Learning, Tutoring
and Analytic Assistance, Journal of Intelligence Community Research and
Development, July 2008. (required).
http://lac.gmu.edu/publications/2008/Disciple-LTAO08.pdf
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