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– Overall metrics

– SNA graphs 

– Work in Progress (The Way Ahead)
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• ELICIT and the N2C2M2 – The Way Ahead



Brief Description of ELICIT

• ELICIT: Experimental Laboratory for Investigating 
Information-sharing, Collaboration and Trust

• Game based experiment

– 17 players

– Find Who, What, Where, When

– Clues (factoids) are randomly distributed to players

– Need to share information 

• Two turns

– First 15-30 minutes training

– Last 30-60 minutes playing



Brief Description of ELICIT

• Two Hierarchical structures:

– Traditional hierarchical command structure

– Edge organization



Brief Description of ELICIT

• Traditional hierarchical command structure

BOSS

Team A:
WHO

Team B:
WHAT

Team C:
WHERE

Team D:
WHEN

overall team coordinator
- controls cross team information

1. Clue delivered (factoid) 
(randomly)

2. Information is either:
- Posted (visible to all team members)
- Shared (with a team member)
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Brief Description of ELICIT

• Edge organization (17 players)

1. Clue delivered (factoid) 
(randomly)

2. Information is either:
- Posted on who, what, ... (visible to all)
- Shared (with a member)

Who Post 
Site

What Post 
Site

Where Post 
Site

When Post 
Site

...



Brief Description of ELICIT

• Factoids: the pieces of the puzzle

– Type: Who, What, Where or When

– Impact: 

• 25% Key (K) or Expertise (E), 

• 25% Supportive (S) and 

• 50% Noise (N)
• Note that:

– In the Traditional Hierarchical Command Structure (Hierarchy) case, each of the four 
team leaders is given an “expertise” factoid that represents pre-attained knowledge

– In the Edge Organization Structure (Edge) case, these expertise factoids are 
disbursed within the community at random

– No player receives more than 1 key factoid



Brief Description of ELICIT

Actions

Info Rx

Player Info:
• My factoids

• How I’m Seen

• What I See

• W Site



Purpose: Starting Point

ELICIT System

Team 
Organization
(rules, rights)

Problem Performance

(almost) Closed box

Initial Hypothesis: Edge organizations outperform Hierarchy organizations
VALIDATED by result (performance)



Purpose: Current Analysis (CRM)

ELICIT System

Team 
Organization
(rules, rights)

Problem Performance

Open box

Info Q
Awareness

Understanding

Interactions
Individual

characteristics

Response
Speed

Initial Hypothesis: Edge organizations outperform Hierarchy organizations
VALIDATED by RESULT (performance) + Understanding the RESULT



ELICIT and the C2 Conceptual Model

• Where to start?
– The C2 Approach Space

– The C2 Domains

– The C2 Conceptual Model (CCRP, SAS-050 and SAS-065)



ELICIT and the C2 Conceptual Model

• ELICIT and the C2 Approach Space

ELICIT 
Organization 

Structure

C2 Key Factors

Hierarchy Edge

Allocation of 
decision rights <not covered> <not covered>

Patterns of 
interaction

Tightly constrained (across teams)
Unconstrained (within teams) Unconstrained

Distribution of 
information Tight control (across teams) Broad dissemination

(peer-to-peer allowed)



ELICIT and the C2 Conceptual Model

• ELICIT and the C2 Domains



ELICIT and the C2 Conceptual Model

• ELICIT and the C2 Domains



ELICIT and the C2 Conceptual Model

• ELICIT and the C2 Conceptual Model

– Mapping the Information Domain
• Quality of Information Position

• Information Reached (added)

– Mapping the Cognitive and Social Domain
• Quality of Sensemaking, Quality of Interactions

• Quality of Command, Quality of Control and Quality of Execution are not 
covered by ELICIT



ELICIT and the C2 Conceptual Model

C2 CRM Variable Attributes covered Attributes with fixed value Attributes not covered

Information Richness

(situation independent)

Currency

Relevance

Completeness

Timeliness

Confidence

Correctness

Consistency

Precision 

Accuracy

Trust

Information Reach

Accessibility Index (all)

Accessibility Index (relevant)

Index of Shared Information (all)

Index of Shared Information (relevant)

Information Security

Privacy

Integrity

Authenticity

Availability

Non-repudiation

Information Interactions
Forms of information

Nature of interaction

Information Domain Metrics (CCRP)



ELICIT and the C2 Conceptual Model

C2 CRM Variable Attributes covered Attributes with fixed value Attributes not covered

Information Distribution
Information richness (differs semantically from the CCRP definition

Information transfer approach
Network reach

Communication systems characteristics

Network richness (use CCRP)

Quality of visualization (use CCRP)

Information Quality (only shown different attributes from CCRP) Sharability

Source Characteristics

Service Characteristics

Uncertainty

Information Assurance (Information Security in CCRP)

Confidentiality

Information Pedigree

Network Assurance

Network Redundancy

Network Reliability

Network Sustainability

Collaboration

Collaboration capacity

Collaboration completeness

Collaboration participants

Continuity of interactions

Frequency of interactions

Interaction quality

Collaboration mechanism

Shared Information Quality

Completeness

Currency

Relevance

Timeliness

Accuracy

Consistency

Correctness

Precision

Uncertainty

Information Domain (SAS-050)



ELICIT and the C2 Conceptual Model

C2 CRM Variable Attributes covered Attributes with fixed value Attributes not covered

Information Reached

Reached Index (all)

Reached Index (relevant)

Index of Shared Information Reached 

(all)

Index of Shared Information Reached 

(relevant)

Information Domain (ELICIT Extension)



ELICIT and the C2 Conceptual Model

C2 CRM Variable Attributes covered Attributes with fixed value Attributes not covered

Quality of Individual Awareness <All>

Quality of Individual Understanding 

(situation independent)

Correctness

Consistency

Currency

Precision

Quality of Individual Understanding 

(situation dependent)

Completeness

Timeliness

Confidence

Relevance

Accuracy

Decisions (situation independent)

Consistency

Currency

Precision

Decisions (situation dependent)

Appropriateness

Timeliness

Completeness (Depth, Breadth and Time)

Accuracy

Confidence

Agility <All>

Quality of Shared Awareness <All>

Quality of Shared Understanding 

(situation independent)

Extent

Correctness

Consistency

Currency

Precision

Quality of Shared Understanding 

(situation dependent)

Completeness

Confidence

Relevance

Accuracy

Quality of Interactions

Extent

Access

Level of participation

Frequency

Communications

Synchronicity

Richness

Scope

Cognitive and Social Domain (CCRP)



ELICIT and the C2 Conceptual Model

C2 CRM Variable Attributes covered Attributes with fixed value Attributes not covered

Individual Characteristics

Personality and Values:

- Willingness to interact

Dynamic factors/State:

- Trust

Individual Cognitive 

Abilities

Physical Abilities

Quality of Plan

Behaviors

Response speed

Cooperative behavior

Individual Awareness, 

Understanding and 

Knowledge

(Same as Quality of 

Understanding (CCRP))

Same as Quality of 

Understanding (CCRP).

Same as Quality of 

Understanding

(CCRP).

Same as Quality of 

Understanding (CCRP).

Team Characteristics Hardness

Shared Awareness, 

Understanding and 

Knowledge

(same as Quality of 

Shared Understanding 

(CCRP))

Same as Quality of Shared 

Understanding (CCRP).

Same as Quality of 

Shared Understanding

(CCRP).

Same as Quality of Shared 

Understanding (CCRP).

Task Performance

Individual task efficiency

Individual task quality

Task competence

Task efficiency

Task speed

Task understanding

Cognitive and Social Domain (SAS-050)



ELICIT and the C2 Conceptual Model

C2 CRM Variable Attributes covered Attributes with fixed value Attributes not covered

Force Effectiveness Force Effectiveness

Mission Effectiveness Mission Effectiveness

High-Level Measures of Merit (SAS-050)



ELICIT and the C2 Conceptual Model

• Some Hypothesys for verification
1. Robustly networking a group increases

information sharing and collaboration

2. Increased information sharing and collaboration improves
information quality position.

3. Improved information quality position improves
situation awareness and understanding

4. Improved situation awareness and collaboration improves
shared awareness and understanding

5. Improved shared awareness and understanding improves
mission effectiveness.



ELICIT and the C2 Conceptual Model

Organization 
structure and 
constraints

Information 
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ELICIT and the C2 Conceptual Model

• More Hypothesys for verification
1. Edge Organizations achieve higher levels of information quality 

position than Hierarchy Organizations.

2. Edge Organizations achieve higher levels of sharing information 
and collaboration than Hierarchy Organizations.

3. Edge Organizations achieve higher levels of shared awareness 
and understanding than Hierarchy Organizations.

4. Edge Organizations achieve better mission effectiveness 
than Hierarchy Organizations.



ELICIT Portuguese experiments 
overview

Date Organization Structure

26-Jun-2007 Hierarchy (practice and real runs)

28-Jun-2007 Edge (practice and real runs)

02-Jul-2007 Edge (practice and real runs)

04-Jul-2007 Hierarchy (practice and real runs)

04-Jul-2007 Edge (real run)

04-Sep-2007 Hierarchy (practice and real runs)



ELICIT Portuguese experiments 
overview

Mo

Experiment 
Moderator

Legend:
Experiment 

Moderator location 
(ELICIT Server)

Experiment 
Subjects location 
(ELICIT Client)



ELICIT Portuguese experiments 
overview

ELICIT Portuguese Experiments  Overv iew
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Duration Shares/Hour Posts/Hour Pulls/Hour Identifies/Hour

28/06/2007 (Edge) 0.70 253 103 2438 36

02/07/2007 (Edge) 0.76 291 118 1972 86

04/07/2007 (Edge) 0.59 0 152 1460 81

26/06/2007 (Hierarchy) 0.52 554 406 830 91

04/07/2007 (Hierarchy) 0.59 188 185 1336 67

04/09/2007 (Hierarchy) 0.74 408 248 906 160



ELICIT Portuguese experiments 
overview

2007/06/26 – First Lisbon Experiment (Hierarchy)

• Social Network Analysis

> 5 relations



ELICIT Portuguese experiments 
overview

2007/06/28 – Second Lisbon Experiment (Edge)

• Social Network Analysis

> 5 relations



ELICIT Portuguese experiments 
overview

2007/07/04 – Hierarchy

• Social Network Analysis

> 5 relations



ELICIT Portuguese experiments 
overview

2007/07/04 – The ZERO Shares Experiment (Edge)

• Social Network Analysis



ELICIT Portuguese experiments 
overview

Hierarchy (2007-07-04)
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EDGE (2007-07-04)
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2007-06-26 Hierarchy

ELICIT Portuguese experiments 
overview

Nbr IDs (overall)

0

5

10

15

20

25

30

35

40

45

50

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Sequence (sec)

N
br

 ID
s

• Work in progress (IDs per time)

Nbr IDs (overall)

0

5

10

15

20

25

30

0 500 1000 1500 2000 2500

2007-06-28 Edge



2007-06-26 Hierarchy

• Work in progress (posts/shares per time)

ELICIT Portuguese experiments 
overview

2007-07-02 Edge
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2007-07-04 Hierarchy

• Work in progress (Q IDs)

ELICIT Portuguese experiments 
overview

-10

-8

-6

-4

-2

0

2

0 500 1000 1500 2000 2500

Q IDs (overall)

MAX

MIN



The Way Ahead

• ELICIT and the C2 Conceptual Model 

– Extract all the proposed metrics 

– Analyse changes over time

– Adapt ELICIT to cover more C2 CM Variables

– Analyse and Verify (or not) the hypothesys
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