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— Set of Actions/Tasks with Impact on Desired and/or Undesired
Consequences

— The Political and Strategic Objectives Are to Achieve Certain
Effects Subject to a Number of Constraints (e.g., Causal, Temporal,
etc.)

— The Question:

What Combination of Time-phased Actions/Tasks (COA) Will
Produce The Desired Effects?
» Determination of The Set of Tasks or Actionable Events
* Determination of The Causal and Temporal Constraints

* Formulation of an Analytical Framework for Modeling and
Analysis
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Probabilistic Belief Networks that use CAST Logic for Model Specification

Positive
Impact
Irt'l Community Country B
Threatens Agrees to
manctions L Withdrawy
(g, h)
Country G Employs eader of Cu:uuntw .
Successful Coavert B Believes He Can CAST LOgIC
Operation Succeed Parameters

Negative
Impact

Diplomatic Mizzion
in Courtry B

Actionable Events are Selected by Equating Corresponding Marginal
Probabilities to 1
The Posterior Probabilities of Effect Nodes are Calculated Using Bayes’ Rule
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e Variant of Dynamic Bayesian Network

e Time Delays on Arcs and Nodes

#T+ Probability Profile -0l x|
p() =1@ 10 Irt'l Community 10
Threatens
Sanctions 03
: 0.8
Time Stamp
at an o L
Actionable o
Country G Employs 05
Event Successful Covert
Operation 0.4
0.3
0.2
0.1
Diplomatic Mizzion
in Cauntry B 00 Z ] B g 0 12 14 16 18 20
— Country B Agrees to Withdraw
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« A Path from an Actionable Event to the Desired Objective Node
Represents a Timeline

« The Timeline can be Shown as a Graph with Nodes Representing
Events and Arcs between Nodes Representing Precedence Relation,
e.g., Before

 Analysis

— The Timelines for Individual Actionable Events can be Merged
(Folded) together to Construct the Timeline for a COA
* History of each Influence can be Traced on this Timeline

* Queries Regarding the History of an Influence can be
Answered

OR

— The Time Stamps at the Objective Node(s) can be Specified and
the Resulting Timing on the Actionable Events Can be Determined
by Tracing Back the Timeline

 What-If Analysis
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Select a Hode Select a Time Stamp
E {0.01} ‘

L “H\\‘H‘H‘ ||: j IE :v
(0.99,-0.9.1) [-D.Sﬁfﬂﬂlm

.,

¥ Show Pathz] through which Action(z] Impact the Mode at the Selected Time

B (0.05)

¥ Show All Modes Changed at the Selected Time

The Change Occured Because of Action{s}

B

c (0.06)

List of Hodes Change at the Selected Tme

Cancel |
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/ TIME

What needs to be done in order
to combine the impacts at time
8 and 97

[® what If Analysis o ]
Select the First Hode Select a Time
Ic = Is I~
Select the Second Hode Select a Time
Ic = Is I~

Relationship Between Following Actions is

Action 1 Action 2
B =l =
[B <E Length 5

/ Run

B must be executed 5 time units Before E
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Temporal Analysis
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« East Timor Model Presented in Wage

A Plausible but Fictitious Scenario w
Potential Use of Formalism

 The Scenario:

— Internal Political Instabilities in Ir

— Ethnic Tensions Among Multiple
Conflict Between a Minority Rebe

— Rebels Securing an Enclave of L.
Tension Between Local Populatic

— Role of Humanitarian Assistance

— Role of Coalition Forces

« The Actionable Events:
— Potential Coalition, UN, and Rebe

I —
System Architecti
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Application

* Temper Query B|=]¥]

1.0

0.4

08 Select a Node Select a Time Stamp
b 07 \Rebels Decide to Avoid Violence | 12 -
R
0 &
E [ Show Path(s) through which Action(s) Impact the Node at the Selected Time

0.5
B
| 04 [ Show All Nodes Changed at the Selected Time
L 0o
|
‘I_ 0.3 The Change Occured Because of Action{s)

0.2 UN Secretary General Declares Resolve to See Peaceful

Settlement
0.1
=
oo 2 4 B 8 12141618 20 22 24 26 28 30
TIH
ebels Decide to Avoid Vielence Ok Cancel
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mESORGE Application

55 What If Analysis

1.0 Select the First Node Select a Time
0.9 : o
| Rebels Decide to Avoid Yidlence | 1 R
0.8
0.7 Select the Second Node Select a Time
0.6
05 | Rebels Decide to Avaid Vidlence =] 12 |
0.4
0.3 Relationship Between Following Actions is

0.2 Action 1 Action 2
01
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oo 2 4 6 8 12

“UN Secretary General Declares Resolve to See Peaceful Settlement”
Before
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by 2 Time Units

ehels Deci
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TIME
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 The Paper Presents a Tool for Assessment and Analysis of Courses of
Action in a Timed Influence Net Model for Conducting Effects-Based
Operations by:

— Analyzing the Impact of Timing of Actions on the Likelihood of
Desired/Undesired Effects

— Fine-tuning Selected COAs for Generating Better Plans

 The Capability is Available in the Application Pythia Developed at the
System Architectures Lab
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