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Disciple-LTA Overview

Disciple-LTA is a new type of personal cognitive assistant that:
> can rapidly acquire expertise in intelligence analysis,

> can train new intelligence analysts, and

> can help analysts analyze complex hypotheses

vthrough mixed-initiative reasoning,

rallowing a snnergistic integration of a human’s experience and
creativity with an agent’s knowledge and speed, and

vfacilitating collaboration with complementary experts and their

agents.
® Rapid and systematic hypothesis analysis ® Rapid acquisition of analytic expertise
® Assumption-based reasoning ® Learning to analyze based on source’s culture
® Evidence retrieval and representation @® Tutoring new analysts
® Automatic report generation ® Automatic test generation
@ Collaboration and information sharing @ Easy integration with other tools and services




Disciple Approach to Agent Development

Develop learning and problem solving agents that can be taught by
subject matter experts to become knowledge-based assistants.

4he expert Disciple \

teaches Disciple continuously

how to solve develops and refines
problems in a way its knowledge base
that resembles how to capture and

the expert would better represent
teach a student, expert’s knowledge
an apprentice or and problem solving

Qcollaborator. / {trategies. /

There is no longer a distinction between
knowledge base development and its
maintenance.




Hypothesis Analysis through Problem

Reduction
mg is unlikely that
v Al Qaeda has

Jclear weapons.

Assess whether
Al Qaeda has
nuclear weapons.

—

A complex hypothesis analysis
problem is successively reduced
to simpler problems that either
have known solutions or can be
solved through evidence analysis.

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

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

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

.| pd d
PHn'SH

Even Probably, Almost
Remote Unlikely chance Likely certainly

National Intelligence Council’s standard estimative_




Example of Hypothesis Analysis

Assess whether &l Qaeda has nuclear weapons.

Itis almost certain that Al Qaeda has nuclear

3:What factors should | c

nuclear weapons.

Weapons.

pons?

A:Characteristics associated with possession of nuclear weapons and current evidence that is has
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Assess whether Al Qaeda has nuclear weapons based on the
characteristics associated with the possession of huclear weapons.

WESpons.

[ —

Based on its reason, desire, and ability to obtain nuclear weapons, itis
remote possibility that Al Qaeda has nuclear weapons.

y nuclear Weapons.

Q:wWhat . -
A:Reasons, aesue, ana agllll}' to oEtaln nuclear WEeapons.

-------------------------------------------------- $ecescesscsssssssssscsssssssssssessssssesseaseaanan

=
Assess whether Al Qaeda has
reasons to obtain nuclear
WEapons.

Itis almost certain that &l Qaeda

Q:Which are the reasons for 4
A:Deterrence, self defense, s

has reasons to obtain nuclear

Weapons.
Wwer base, 1deology.

Assess whether &l Qaeda has desire
to obtain nuclear weapons.

Assess whether & Qaeda has the

ability to obtain nuclear weapons.

Itis an even chance that Al Qaeda has

desire to obtain nuclear weapons.

Itis a remote possibility that Al

Haeda has the ability to obtain

nuclear weapons.

............................................................................................... -

ether 4l Qaeda
self defense as a
abtain nuclear

ven chance that Al
:onsiders self defense as
i to obtain nuclear

5. 4

Assess whether A| Qaeda considers

the use of nuclear weapons in

spectacular operations as a reason

to obtain huclear weapons.

Itis almost certain that &l Qaeda

considers the use of nuclear weapons

in spectacular operations as a reason

to obtain nuclear weapons.

Assess whether &l Qaeda considers
the establishment of a power base
as areason to obtain nuclear

WESpOons.

Assess whether &| Qaeda
considers an ideology as a
reason to obtain nuclear

WESpOoNSs.

Itis almost certain that Al Qaeda
considers the establishment of a
power base as a reason to obtain

huclear weapons.

Itis likely that &l Qaeda
considers an ideology as a
reasoh to obtain nuclear

Weapons.

Assess whether there is current evidence that Al Qaeda has

Based on the current evidence, it is almost certain that Al




Abstract and Concrete Reduction Tree

TOC Reduction of a problem to its main sub-problems
A —

\ 4

=]
sess whether Al Qaeda
Assess whether &l Qaeda has nuclear weapons.
s nuclear weapons

#- Deterrence as a reason & ; \
Q:What factors should | consider to determine whether &l Qaeda has nuclear weapons?
A:Characteristics associated with possession of nuclear weapons and current evidence that is has

=
)

- Self defense as a reason

&- Spectacular operations huclear weapons.
as a reason =) e SELLTTTEr e e e e
Establishment of a Assess whether 4| Qaeda has nuclear weapons based on the Assess whether there is current evidence that 4| Qaeda has nuclear
""" power base as a reason characteristics associated with the possession of nuclear weapons. WEapoNs.
e

#- Ideology as a reason H =
t are the characteristics associated with possession of nuclear weapons?

Q:What current evidence can be considered?

Desire to obtain nuclear

- sons, desire, and ability to obtain nuclear weapons. A:Credible claims to have nuclear weapons, reasons of why they have not been used, the beliefs of others
weapons . weapons

- Ability to obtain nuclear | || N Um0 e
weapons eda Assess whether A Qaeda has desire Assess whether A Qaeda has the Assess whether Al Qaeda makes Assess whether Al Qaeda had Assess whether other countries
Credible Al Qacda |zar to obtain nuclear weapons. ability to obtain nuclear weapons. credible claims to have nuclear reasons not to use nuclear within the global community belies

o WEapons. weapons, assuming that it has that Al Qaeda has nuclear

6| claims to have mclear I E—— them. Weapons.
weapons
Reasons why Al Qaeda N

“has not used nuclear
weapons, assuming that
it has them

Belief of oth . Assess whether 8| Qaeda considers Assess whether &| Qaeda
ef of other countries the establishment of a power base considers an ideology as a
#- that Al Qaeda has as a reason to obtain nuclear reason to obtain nuclear
nuclear weapons WEeapons. WEeapons.

Possession of
non-nuclear WD

[y
=4)

~—
Abstract tree Detailed tree
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Knowledge Base = Ontology + Rules

The ontology contains a
hierarchical description
of the domain concepts.

arthoritatve record evidznc;

e ctimonial evidence |

tectimonidal evidence obtained 4t second hand

type-based evidence

tectimondal evidence as opiion based on analysis

tectimonial evidence based upon direct observation

tectimonial evidence shout tangible evidence

chart evidence
s
Representation of E¥D-Dawn-Mir01-02c m Description — - T =
We [Al Qaeda] have N
chemical and nuclear TR o

chemical weapons

instance-of

|(*khemkalweaponsl|

uses as deterrent

has as weapons

instance-of

]
/

instance-of

k*)nudearweaponsll

uses as deterrent
has as weapons

weapons as a
deterrent and if
America used them
against us we
reserve the right to
use them

-~

Interpretation

41 Qaeda has
chemical and nuclear
weapons as deterrent

November 10, 2001 saturday

(DAWN hitp ://DAWN.cog! =

shaba‘an 23, 1422

Interpretation: Al Qaeda
Osama claims he has nukes: If US uses N-af_has chemical and nuclear
weapons as deterrent.

By Hamid Mir N

KABUL, Nov 9: Osama bin Laden has said that “we have chemical and muclear
sweapons as a deterrent and if America used them against us we reserve the right to
use them”

i |

He said this in a special intervierv with Hamid Mir, the editor of Ausat, for Davin.
and Ausef, at an undisclosed location near

v given by Osama to any journalist after the September
2nd Washington

The s taken blindfolded in 2 jeep from Kabul on the night of Nov.

7 to a place where it was extremely cold and one could hear the sound of ant-
aircraft guns firing away. Afer a wait of some time , Osama arrived with about 2

© Inenet

AY

[ Find ][ MNew Instance ]
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Knowledge Base = Ontoloav + Rules

/ Assess whether there are states with nuclear weapons willing to sell nuclear weapons to ?01. |
The rules specify

_||Which is a nuclear state which is not an enemy of 7O and does not oppose the
g ene I’al I’Ed u Ct | on Q& proliferation of nuclear weapons?
or synthesis steps A ||702 [ To assess e

described with the there are states

MAIN CONDITION e B
at may be willing
concepts from the Var || Lower Bomnd || Upper Bomnd ‘o sell nuclear
\ ontology. 201 |(terrorist group )||  (actor) weapons to an
202 || (nuclear state) |[(nuclear state ) actor, one has to
ANALYSIS TREE EXCEPT WHEN CONDITION 1 SR
nuclear state
Var Lower Bound Upper Bound which is not an
P_I 701 (terrorist group ) (actor) enemy of that
A ?02 ||(superpower, nuclear state ) (actor ) actor and does not
— oppose the
BT (=t | proliferation of
202 ||perceives as enemy | 201 nuclear weapons,
EXCEPT WHEN CONDITION 2 and determine
whether that state
Var Lower Bound Upper Bound may be WiIIing to
Pa rtl a”y ?SI1 || [medium - medium] || [very low - very highl sell nuclear
| earne d 702 (nuclear state ) (actor ) weapons to that
rule Var Relationship S actor. /

2?02 || degree of opposition to nuclear weapons proliferation || 2.577

:||Assess whether 702 is willing to sell nuclear weapons to 701,




Multiple Roles of the Ontology

» knowledge representation

» user-agent communication

» problem solving

» knowledge acquisition and learning




Ontology of Substance Blind Classes of
ltems of Evidence

=)-evidence type based on believabihity attributes
~-authontative record

- ereal tangible evadence
(=) testimonial evidence
E] equlvocal testlmomal ewdence

.testimonial evidence based on op1on
=) unequivocal testimonial evidence

" unequrvocal testimomal evidence obtained at second hand




Ontology of Believability Credentials

Assess whether Al Qaeda has nuclear weapons: likely

- Deterrence as a reason: an even chance [ credibility credential ]

E A A0V SISO o o o o
E] SElf dEf&nSC as a reason. an even Cngnce [ Equ|voca| testlmonlal e\“dence ]

=~ Favoring evidence: an even chance f
- EVD-Reuters-01-01c: walikely EE— veracity 1']
Testimonial evidence based

= EVD-Dawn-Mir01-01c: an even chance upon direct observation
has credibility
pove s alynost ceviain :
-~ Relevance: alrmost certe / credential
2 Believability' an even chance

objectivity ]

[ EVD-Dawn-Mir0O1-02c ]
B Report’m’ I-Iarnld NIII‘ Ll'}”l "'f -’L-’V’fL{‘”

observational sensitivity ]

l Competence: alymost ceriain

- Credibility: olmost cortain R
LAssess the credibility of Osama bin Laden as the source of EVD-Dawn-MirD1-01c.
= SOUI’CB Osama bin Laden: an even cha The credibility of Dsama bin Laden as the source of EVD-Dawn-Mir01-01¢ is an even
P “haru*r‘- y 3
l--- Competence: «lmost corfain Q:what fact
A:The veracity, oglecllwly, ana oEsewallonal sensitivity 0! Bsama gm Eaden because EVD-Dawn-Mir01-01c
8- Credibi]ity: o even chamcel—> is testimonial evidence based upon direct observation
: e
- Veracity: an even chance : . . '
Assess the veracity of Osama bin Assess the objectivity of Dsama bin Assess the observational
- Ceetivity Aloct covtain Laden with respect to the information Laden with respect to the sensitivity of Osama bin Laden
Ob] ec'uwty - GIMOS) Ceridin provided in EYD-Dawn-Mir01-01c. information provided in with respect to the information
i Ohs tional smsitivity' Ao EVD-Dawn-Mir01-01c. provided in EVD-Dawn-Mir01-01c.
e1rva . QAos
The veracity of Osama bin Laden with The objectivity of Osama bin Laden
L Dis f&VUI’iﬂg evidence: no evidence respect to the information provided in with respect to the information The observational sensitivity of

EVD-Dawn-Mir01-01c is an even provided in EYD-Dawn-Mir01-01c is [Dsama bin Laden with respect to
chance. almost certain. the information provided in EVD-
Dawn-Mirld1-0c is almost certain.




Ontology of Actions for

Chains of Custody | tosltion
/- translation by
translaiion-1 E]— translation into | —EVD-Wallflower-3|
Wallflower’s N \ lation of EVD-Wallflower-2
received Wallflower’s Bpncebong flower-2
. ted Wallflower’s
tes.tlm?ny ab?ut r epore translated Wallflower’s
Emir Z in English. testimony about ’ cecotied
Emir Z in English. testimony about : Wallflower’s
Emir Z in English. testimony about .
9 Emir Z in Farsi. testimony about
[ EVD- e = : Emir Z in Farsi.
Wallflower-5 B
[ Wallflower-4 EVD- s o
e Wallflower-3 EVD-
Wallflower-2 EVD-
v p—— V Wallflower-1
recording
Dj B Wallflower
N * Competence
E\KX%(‘ * Credibility
Bob
H A.
Marsha . Colrﬁa:jcence * Competence
Marsha * Competence p " * Veracity = Sony Recorder
* Competence « Credibility * Credibility = < Fidelity
* Veracity SN 247 ) * Reliability
| e Fidelity
* Reliability

* Security




Analyzing the Chain of Custody

|| Glossary | TOC |

[ Reasoning Hierarchy | Reasoning Step | Graphical Viewer | Report |
Believability EVD-Wallflower-5: /ik2]y 5
g Assess the credibility of Wallllower as the source of EVD-Wallflower-1.
= Believability EVD-Wallflower-4: /ik2/p

: =l Rk The credibility of W allflower as the source of EVD-\Wallflower-1 is likely.
=) Believability EVD-Wallflower-3: [ikely m
- : 3:What factors determine the credibility of the source ol W alllower-17

A:The veracity, objectivity, and observational sensitivity of Walllower because EVD W allflower-1 is
testimonial evidence based upon direct observation.

- Believability EVD-Wallflower-2: /ik2[p
& Believability EVD-Wallflower-1: /12y
& Source Wallflower: likely

------------------------------------------------ leqecseseseseosesosesecsonosessssosonananennananany

; : Assess the veracity of Wallflower Assess the objectivity of Assess the observational
E] Competence: a/most ceriain with respect ta the information Wallllower with respect to the sengitivity of Wallflower with
i1 . . provided in EVD-w allflower-1. information provided in respect to the information
Access: 1o solution available , : EVD-Wallflower-1. provided in EVD Wallflower-1.
. ) The veracity of Wallllower with respect |
Understandability: no solution to the information provided in EVD- The objectivity of W allflower with The observational sensitivity of
available Wallflower-1 is likely. respect to the information provided Wallflower with respect to the
in EVD-Wallflower-1 is almost information provided in EVD-
= [Credibility: /izely certain, Wallflower-1 is almost certain,

- Veracity: /ikely

- Objectivity: a/most certain

Observational sensitivity:

almost certain

(- Believability Recording: a/most cerfain
(#- Believability Translation: «/nwost ceriain
(- Believability Editing: a/mwost certain

(#- Believability Transmission: a/»iosi ceriain




Assumption-based Reasoning

4

|| Glossary | TOC | :I Reasoning Hierarchy | Reasoning Step | Graphical Viewer | Report | Evidence | Search |  Composition
o . = Modeling | Refi izati
Believability EVD-Wallflower-5: waiizely o X : :
; ty ' Assess the credibility of Husam & as the reporter of EVD- External Solutions ASSHIENIOn Assikant
= Believability EVD-Wallflower-4: w/izely Assumptions
: ) = o The credibility of Husam A as the reporter of EVD-Wallflower-3 is unlikely.
=+ Believability EVD-Wallflower-3: wiikely §
: g 4]
& Believability EVD-Wallflower-2: /172y The veracity of i _—_
I 9 —_— = Husam A as the §
& B:ehevahﬂlty EVD-Wallflower-1: /izely : 7 Enabled S: reporter of 3
- Source Wallflower: | ikely Assess the veracity of Husam 4 as Assess the objectivity of Husam & EVD-Wallflower-3 | | F—
i . i ) the reporter of EYD W allflower-3. as the reporter of EVD-Walllower-3. is almost certain & |
. @~ Believability Recording;: a/mwost cerfain N o
8- Believability Translation: wi/iz2/y The veracity of Husam & as the The objectivity of Husam & as the @ ’!‘ x [ ]
i . » ) reporter of EVD-Wallflower-3 is reporter of EVD-Wallflower-3 is alm
= Believability Husam A: wnlizely unlikely. certain. .
é — = The veracity of
- Competence: a/most ceriain Husam A as the
& [Credibility: /120 Enabled s: reporter of
Veracity: wilikely E\’D-\Vallﬂower&
is unlikely.
- Objectivity: almos? certain —
. — (x] (@] = |
- Observational sensitivity:
almost certain | Modfy || Save |
- Believability Editing: a/most cerfain
[#- Believability Transmission: a/nos? ceriain i

)




Representing the view of a human source

A statement made by Osama bin Laden

» represents his view

» should not interfere with other (maybe
contradictory) statements made by other sources,
or by the analyst who taught Disciple.

Representation of Dawn-Mir01-b m : Description
group In an interview near Kabul with
/1\ a Pakistanli newspaper reporter
I : instance-of and editor, bin Laden was
“ucea'/”eapon | chemical weapon quoted as saying <<we have
/] chemical and nuclear weapons as
("1Al Oaeda ‘ ‘p
a deterrent and if Awmerica used

has as weapons has as weapons them against us we reserve the
. ] right to use themn>>
instance-of instance-of
et

uses as deterrent uses as deterrent Interpretation

A1l Qaeda has chemical and
nuclear weapons as deterrent

-

[*)weapons 2

[*Jweapons 1

Find New Ihstance




View representation

Osama bin
Laden
statement
newspaper [Osama bin Laden]
[ article } /’_‘\\ o
has as/source 7 SIS
/ [ ] \ group
[elglrgggtglfrﬂ [test_imonial} group \ 1
evidence evidence , instgnce of \\ instance of
instance of / is view of
Al Qaeda IS VIEW O
in-Dawn-Mirm-b} 1Al Qaeda]

[Dawn MirO1 instance/ of
has as ¢cqntent
Dawn-Mir01-b

has as‘author

Hamld er

has as|weapons

uses as

nuclear
weapons
A

v instance of ,

1

|
deterrent |

~weapons 1
in-Dawn-Mir01

-b] /I




Tutoring: Lessons and ..

Py s

Tutoring

Lesson: Hypothesis support from piece of evidence. L e S S o n F ra g m e n t : H y p Ot h e S i S
Assess to what extent the Eiece of evidE s u p p o rt fro m a p i e ce Of eVi d e n ce

{ The information provided by the piece of evidence and the extent to which it is believable. ) =
Assess to what extent the piece of evidence favors the hypothesis, Assess the extent to which the information provided by the piece of evidence is believable. |
assuming that we believe the information provided by the piece of \-— -
evidence. re d u ctl O n
The piece of evidence is testimonial evidence obtained at second Strate gy /'
hand. r
Assess the believability the reporter o Assess the believability the source o
the piece of evidence. the piece of evidence.
™
< >
Illustrations: Frevious  Nexd Select E le: |EVD-Dawn-Mir01-02c and Al Qaeda v
A
Assess to what extent the piece of evidence EVD-D awn-Mir01-02c favors the hypothesis that Al Qaeda B
considers deterrence as a reason to obtain huclear weapons. a u to a ti ca I Iy
v Q:What factors determine how a piece of evidence favors a hypothesis? ‘ t d
A:The information provided by the piece of evidence and the extent to which it is believable. g e n e ra e
e [— illustration of the
Assess to what extent EVD-Dawn-Mir01-02c favors the hypothesis Assess the extent to which the information provided by EYD-Dawn- =
that Al Qaeda considers deterrence as a reason to obtain nuclear Mir01-02¢ is believable. ]
weapons, assuming that we believe the information provided by a bst ra ct st rate g y
EVD-Dawn-Mir01-02c. /
Q:How was EVD-Dawn-Mirl1-02c obtained?
AEVD-Dawn-Mir01-02c was obtained as testimonial evidence of Osama bin Laden cited in EVD-Dawn-
Mir01-02 by Hamid Mir.
Assess the extent to which one can believe Hamid Mir as the reporter of Assess the extent to which one can believe Osama bin Laden as the
EVD-Dawn-Mir01-02. source of EYD-Dawn-Mir01-02c.
v
< >

17



Tutoring: ... and

Py s

Stories

Tutoring

Lesson: Hypothesis support from piece of evidence.

|2

Assess to what extent the piece of evidence favors the hypothesis.

{ The information provided by the piece of evidence and the extent to which it is believable. )

Assess to what extent the piece of evidence favors the hypothesis,
assuming that we believe the information provided by the piece of
evidence.

V;_ racity }J | | |

Assess the believability the reporter o Assess the believability the sg
the piece of evidence. the piece of evidence.
<
lllustrations: Frevious  Nexd Select E: le: |EVD-Dawn-Mir01-02q
Assess to what extent the piece of evidenc
considers deterrence as a reason to obtain
Q:What factors determine how a piece|
A:The information provided by the piec
Assess to what extent EVYD-Dawn-Mir01-02c favors the hypotheﬂ
that Al Qaeda considers deterrence as a reason to obtain nucle
weapons, assuming that we believe the information provided by
EVD-Dawn-Mir01-02c.
Q:Hor
AEV
bir
Assess the extent to which
EVD-Dawn-Mir01-02.
<

Veracity
by David Schum, George Mason University

Veracity is an attribute of the credibility of human sources of testimonial ev|
the term veracity is truthfulness. |s this human source being truthful in his repor
said that a source is being truthful only if the eventis) he reported did actually o¢
that may involve a human source's credibility: we will explore these other reaso
is concermed is whether this source believes what he is reporting to us. This requ
believe that he has deliberately told us something that was contrary to what he b
this source was told what to tell us by someone else. In this second case, the sol
occurred; he is simply relaying to us what others have said he should tell us. In eil
this source. In short, untruthfulness and deception go hand in hand.

Here is a source who tells us that he observed a certain event to have occunetl
necessarily lying to us? The answer is no, for the following reasons. This source |
what he expected or wished to observe, regardless of what his senses told him. |

15 Iy smmmima ba all AF sia Frmmn bimas ba bimns Civblaar cimmaas Haia amirms wiaa babls




Ontology in Service Oriented Architecture

Hypothesis: Assess Sl':*z'-h?hp()t?e;l/s; Assess;mlz)et;?er o;Ze; Zlogntrlss Hypothesis ((Check UBDI
nuclear weapons, has nuclear weapons. Broker competence

Perf
a;,;:; Sub-hypothesis: Assess whether Al Qaeda makes] ,

credible claims to have nuclear weapons.

Ask broker for solutionsl
= >
lReceive solutions f :

Disciple-LTA

Client Sub-hypothesis: Assess whether other I
countries within the global community believe

that Al Qaeda has nuclear weapons.
Solution: It is likely that other countries within

the global community believe that Al Qaeda

‘m{nuciear weapons. /

Upload
reasoning
tree in
Catalyst

Disciple LTA

‘lll’
Servers

Sub-hypothesis: Assess whether Al Qaeda makes
Hypothesis credible claims to have nuclear weapons.
Analysis Solution: It is almost certain that the Al Qaeda
eb Service claims of having nuclear weapons are credible.




Support for Learning Expert Analysis

‘ Learned Rule

1. The analyst extends

“‘ @ the analysis logic

DECOMPOSITION R

reasoning

2. Disciple learns

rules

IF:

Assess whether there are states with nuclear weapons that may be

willing to sell nuclear weapons to 207

Assess whether there are states with nuclear
= weapons that may be willing to sell nuclear
weapons to Al Qaeda.

Ej Which 1s a nuclear state?
North Korea

Q: |Which is a nuclear state?

A P02

MAIN CONDITION

Lower Bound

Upper 1;/

(terrorist group ) (a/

{nuclear state )

(nucl%
AN

Assess whether 2?02 tay be willing tck

_ Assess whether North Korea may be willing to J

~ sell nuclear weapons to Al Qaeda.

What might be a possible reason for North Korea
to sell nuclear weapons to Al Qaeda?

United States is perceived as a common enemy
of North Korea and Al Qaeda.

Assess to what extent the perception that United
states 1s a common enemy of Notth Korea and
Al Qaeda might be a good reason for North Korea
to sell nuclear weapons to Al Qaeda.

‘\\\\T S

‘ Learned Rule _

DECOMPOSITION RULE DDR.(0
IIF: lAssess whether 2?07 may

What might be
weapons to 20

Q:

> x

203 is perceive)

201
202
203

ok,
)

Var

To assess \
whether there
are states that
may be willing
to sell nuclear
weapons to an
actor, one has

to consider
each nuclear
state and
assess whether
that state may
be willing to
sell nuclear
weapons to that
actor. Y

¥ oo

N

201

perceives as enemy | 203

202

perceives as enemy | 203

. | Assess to what extent the perception that 703 is a common enemy of 207
" |and 702 might be a good reason for 207 to sell nuclear weapons to 202,




Support for Problem Solvmg

Pakistan

Reasoning type: 'Reduction v | Reasoning mode: Modelmg Plausibility :._medium
I’ Reasoning Hierarchy | Reasoning Step | Graphical Viewer | Report |
- = DECOMPOSITION RULE DDR.00104 FORMAL DESCRIPTION
Assess whether there are states with nuclear weapons willing to sell my
= weapons to Al Qacda IF: Assess whether there are states with nuclear weapons that may be
: p . ’ willing to sell nuclear weapons to ?0J.
ich i 2
& Which is a nuclear state? Q: | Whichis a nuclear state?
North Korea
; A P02
- Assess whether North Korea is willing to sell nuclear weapons t MAIN CONDITION
& Which is a nuclear state? Var Lower Bound || Upper Bound
France 207 ||(terrorist group ) {actor )
o 202 lear stat lear stat
"""" Assess whether France is willing to sell nuclear weapons to Al ( (maclear siate ) JCauclear state)
. THEN: | Assess whether 202 may be willing to sell nuclear weapons to 207
& Which is a nuclear state?
India
- Assess whether India is willing to sell nuclear weapons to Al Qaeda.
& Which is a nuclear state?
Iran
- Assess whether Iran is willing to sell nuclear weapons to Al Qaeda.
& Which is a nuclear state?
Israel
- Assess whether Israel is willing to sell nuclear weapons to Al Qaeda.
& Which is a nuclear state? |

- Assess whether Pakistan is willing to sell nuclear weapons to Al Qaeda. v I




2. The analyst

eal

Leasonin:

1. Dlsmple applies the Iearned rule
S—

Support for Refining Expert Analysis

critiques the

reasoning

-

This is
wrong!

France will
not sell
nuclear

weapons to

Al Qaeda
because it
perceives it
as an

- Assess whether there are states with nuclear weapons willing to sell nuclear
weapons to Al Qaeda.

@ Assess whether North Korea is willing to sell nuclear weapons to Al Qad

Which is a nuclear state?

North Korea

v’

medl ent
]— 3. Disciple-LTA refines
the rule with an except-
hen condition

* Which is a nuclear state?

France

_ Which is a nuclear state?

India

- Assess whether India is willing to sell nuclear weapons to Al Qaeda.

Whichisanuiﬂl'o assess whether there are

Iran

Assess wh

Which is a nu
Israel

Assess wh

Which is a nu
Pakistan

- Assess wh

| =

Assess whether France is willing to sell nuclear weapons to Al Qaeda.

states that may be willing to

sell nuclear weapons to an
actor, one has to consider each
nhuclear state and assess
whether that state may be
willing to sell nuclear weapons
to that actor, except for the
case in which the nuclear state

|| Rule Viewer

Refined Rule }.‘E DDR.00205 FORMAL

IF:

Assess whether there are states with nuclear
weapons willing to sell nuclear weapons to ?01.

Q: ||Which is a nuclear state?

A ||?02

MAIN CONDITION

Var

Lower Bound

Upper Bound

201

(terrorist group )

(actor)

202

(nuclear state )

(nuclear state )

EXCEPT WHEN CONDITION 1

Var

Lower Bound

Upper Bound

202

(nuclear state )

(actor)

701

(terrorist group )

(actor)

Var

Relationship

Var

202

PErceives as enemy

201

Assess whether 702 is willing to sell nuclear

weapons to 201

is an enemy of that actor./f




Evolving representation space

the previously
learned rules
to the
evolution of

/Continuous \
adaptation of

/pre-based evidence

Qhe ontologyj

IF <Problem>

PVS Conditi

Except-When

PVS Condition
THEN <Subproblem 1>

Q-Subproblem m>

/

stimondal evidence obtamed 4t second hand

test ev

estimondal evidence as opiion based on analysis

astimordal evidence based upon direct observation

estimondal evidence about tangible evddence

y

WK Except-When

PVS Condition




Summary and experimentation remarks

Analytic Assistance

Empowers the analysts through mixed-initiative reasoning for
hypotheses analysis, collaboration with other analysts and experts,
and sharing of information.

I | '

- L | IR R mm‘ N\
4 ITearnlpg_ — 2 et TR »omm  1UtOring
Rapid acquisition | oo} Dhec = Helps new
and maintenance ' e ‘ "

. intelligence
of subjer?.t mgtter analysts learn
expertise In - the reasoning
intelligence =
| _ processes
analysis V\tIIhICh involved in
currently making
ttskees?ayb?;f intelligence
, judgments
is lost when aJndgsolving
experts separate intelligence
from service, and analysis
is costly to problems.
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