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Purpose of Work

NASA Standard for M&S, STD(I)-7009, is an interim 
standard, undergoing review

STD(I)-7009 Appendices A2 and A3 describe initial 
concepts for M&S Results credibility evaluation 

A NASA Technical Working Group has been formed 
with a charter to finalize this work 

This brief describes some recent thinking in support 
of that activity
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NASA STD-(I)-7009 Definitions for 
Levels of M&S Results Credibility

one-dimensional roll-up scale of 
M&S Results Credibility, for 
M&S management “dashboard”
indicator

one-dimensional roll-up scale of 
M&S Results Credibility, for 
M&S management “dashboard”
indicator

“Levels” of M&S Results Credibility“Levels” of M&S Results Credibility

SIAP
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Level 4 – Rigorous - Credibility rigorously established for the current application.
M&S results were extensively tested and reviewed for the current application.
Uncertainty distributions were calculated. Expert users and analysts used
formally reviewed and controlled processes. The limitations of M&S were well
documented and correct usage was enforced.

Level 3 – Production - Credibility tested specifically for the current application.
M&S results were tested and reviewed for the current application. Quantitative
uncertainty bounds were calculated. The users and analysts performed
simulations using formal best practices. The limitations of M&S were well
documented and any violations were reported.

Level 2 – Development - Credibility established for simulation process.
M&S results were tested and reviewed for problems similar to the current
application. Uncertainty was estimated by expert opinion based on the current
application. The users and analysts performed simulations using informal
repeatable processes. The limitations of the M&S were well documented.

Level 1 – Research - Credibility established for model basics.
M&S results were tested and reviewed for research problems. Uncertainty was
estimated by expert opinion based on research problems. The simulations were
performed using ad hoc processes. The limitations of the M&S were not well
documented
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Tool Well Built?Tool Well Built?
M&S DOMAINANALYSIS DOMAIN

M&S Fit Intended Use ?M&S Fit Intended Use ? Is the Tool Used Right?Is the Tool Used Right?
USER DOMAIN

Credibility (Cr)Credibility (Cr)
for for 

M&S ResultsM&S Results
CCrr

“Research”
“Developmental”
“Production”
“Rigorous”

1
2
3
4

Levels of Levels of 
M&S Results CredibilityM&S Results Credibility

Problem Defined ?

Correctly Set-Up ?

Correctly Executed ?

Correctly Analyzed ?

Analysis Traceable to Results ?

Operator / Analyst Qualified ?

Right Scope, Scale, & Detail ?

Right Entities ?

Right Functions & Interactions ?

Required “ilities” Addressed ?

Development Process Maturity ?

Uncertainty Measurement ?

Validated Outputs ?

Numerical Accuracy ?

Verified Code ?

Augmented-AHP Model Roadmap for
Assessment of M&S Results Credibility 

Level 4 – Rigorous - Credibility rigorously established for the current application
M&S results were extensively tested and reviewed for the current application.
Uncertainty distributions were calculated. Expert users and analysts used
formally reviewed and controlled processes. The limitations of M&S were well
documented and correct usage was enforced.

Level 3 – Production - Credibility tested specifically for the current application.
M&S results were tested and reviewed for the current application. Quantitative
uncertainty bounds were calculated. The users and analysts performed
simulations using formal best practices. The limitations of M&S were well
documented and any violations were reported.

Level 2 – Development - Credibility established for simulation process.
M&S results were tested and reviewed for problems similar to the current
application. Uncertainty was estimated by expert opinion based on the current
application. The users and analysts performed simulations using informal
repeatable processes. The limitations of the M&S were well documented.

Level 1 – Research - Credibility established for model basics.
M&S results were tested and reviewed for research problems. Uncertainty was
estimated by expert opinion based on research problems. The simulations were
performed using ad hoc processes. The limitations of the M&S were not well
documented.
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Domain Flags
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2.47 01

23

M&S Application Credibility Level
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Score
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Score
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TOTAL AHP- weighted score and flag count  
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provides guidance
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[ AHP- Method ]
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Accreditation Agent acts 
on behalf of the 
accreditation authority 
and provides guidance 
for all lower levels for 
importance weighting 
factors, threshold values, 
credibility assessments, 
and scoring calculations
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Weight Score

0.6 1.2

Wtd Score

0.72
X =

V&V Agent or SME assesses evidence of achievement for required criteria

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S Tool 
Artifacts

M&S Tool 
Artifacts

DevelopersDevelopers Fetched 
Credibility 
Evidence from 
Artifact Data of 
M&S Tool

Weight Score

0.1 2.0
Wtd Score

.20
X = Weight Score

0.3 1.6
Wtd Score

0.48
X = Weight total = 1.00

Score Max = 4.00

[ AHP-Σ Rule ]

assessed achievement value
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GAP
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assessed achievement value assessed achievement value
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Common Measurement Scale across all criteria: 
Indicates Threshold Value, Achieved Score, and 
Deficiency Flag
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assessed achievement value

Deficiency “Flag” Determination
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M&S criterion  
acheivement value data
and determines scores

V&V Agent assesses 
M&S criterion  
acheivement value data
and determines scores

AUGMENTED-AHP RULES ASSURE
“NON-COMPENSATION” ROLL-UP OF SCORES

AUGMENTED-AHP RULES ASSURE
“NON-COMPENSATION” ROLL-UP OF SCORES
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ARTIFACTS PROVIDES SCORES & GAPS
CREDIBILITY ASSESSMENT OF M&S 
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Common “Measurement Scale” for Augmented-AHP 
- Indicates Desired Level or “Threshold Value” -

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S ArtifactsM&S Artifacts

Developers
Gather Criterion Evidence
Developers
Gather Criterion Evidence Collected and 

Quantified Criterion 
Evidence from M&S 
Artifact Data

Collected and 
Quantified Criterion 
Evidence from M&S 
Artifact Data

Common Measurement Scale across all criteria: 
Indicates Threshold Value, Achieved Score, and 
Deficiency Flag

Criterion Data

Criterion 
Scale

44

11

22

33

00

Accreditation Agent assigns 
the Acceptability Threshold
for this criterion for the 
Problem at hand

Accreditation Agent assigns 
the Acceptability Threshold
for this criterion for the 
Problem at hand

Threshold

What is the 
Desired Level ?

The Threshold Value can 
provide guidance for the 
type and amount of 
evidence to be collected 
and assessed from M&S 
artifacts 

assessed achievement value
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Common “Measurement Scale” for Augmented-AHP 
- Indicates Criterion Scores -

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S ArtifactsM&S Artifacts

Developers
Gather Criterion Evidence
Developers
Gather Criterion Evidence Collected and 

Quantified Criterion 
Evidence from M&S 
Artifact Data

Collected and 
Quantified Criterion 
Evidence from M&S 
Artifact Data

Common Measurement Scale across all 
criteria: Indicates Threshold Value, Achieved 
Score, and Deficiency Flag

Criterion Data

Criterion 
Scale

Criterion Score

What is the Achieved 
Value ?

V&V Agent assesses 
M&S criterion  
achievement value data 
and determines scores

V&V Agent assesses 
M&S criterion  
achievement value data 
and determines scores

44
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22

33

00

Accreditation Agent assigns 
the Acceptability Threshold
for this criterion for the 
Problem at hand

Accreditation Agent assigns 
the Acceptability Threshold
for this criterion for the 
Problem at hand

Threshold

What is the 
Desired Level ?

assessed achievement value
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Common “Measurement Scale” for Augmented-AHP 
- Indicates Deficiency Flags -

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S ArtifactsM&S Artifacts

Developers
Gather Criterion Evidence
Developers
Gather Criterion Evidence Collected and 

Quantified Criterion 
Evidence from M&S 
Artifact Data

Collected and 
Quantified Criterion 
Evidence from M&S 
Artifact Data

Common Measurement Scale across all criteria: 
Indicates Threshold Value, Achieved Score, and 
Deficiency Flag

Criterion Data

Criterion 
Scale

Criterion Score

What is the Achieved 
Value ?

44
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00

Threshold Score- = Deficiency Flag Type

OK to use

Use with Caution

Do Not Use

0.0 ≤ Gap ≤ 0.5

0.5 < Gap ≤ 1 

Gap > 1 

Accreditation Agent assigns 
the Acceptability Threshold
for this criterion for the 
Problem at hand

Accreditation Agent assigns 
the Acceptability Threshold
for this criterion for the 
Problem at hand

Threshold

What is the 
Desired Level ?

Deficiency “Flag”GAP

assessed achievement value

Deficiency “Flag” Determination

V&V Agent assesses 
M&S criterion  
achievement value data 
and determines scores

V&V Agent assesses 
M&S criterion  
achievement value data 
and determines scores
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Common “Measurement Scale” for Augmented-AHP 
- Uses AHP Weighting Factors to Calculate Aggregate Scores -

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S ArtifactsM&S Artifacts

Developers
Gather Criterion Evidence
Developers
Gather Criterion Evidence

Collected and Quantified 
Criterion Evidence from 
M&S Artifact Data

Collected and Quantified 
Criterion Evidence from 
M&S Artifact Data

Criterion Score

What is the 
Achieved Value ?

Criterion Data

Criterion 
Scale

44
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00

How Important is 
this Criterion ?

Accreditation Agent assigns 
the Acceptability Threshold of 
this criterion for the Problem 
at hand

Accreditation Agent assigns 
the Acceptability Threshold of 
this criterion for the Problem 
at hand

Threshold

Deficiency 
“Flag”

GAP
Threshold Score- = Deficiency Flag Type

Criterion Weight Weighted Score

What is the 
Desired Level ?

Accreditation Agent assigns 
the Criterion Weighting of this 
criteria compared to other 
criteria within this criteria 
domain

Accreditation Agent assigns 
the Criterion Weighting of this 
criteria compared to other 
criteria within this criteria 
domain

Criterion ScoreX =
Cr

M&S Fit 
Intended 

Use?

M&S 
Built 
Well ?

M&S 
Used 
Right ?

and

and and

(Domain Sub-Scores)

OK to use

Use with Caution

Do Not Use

0.0 ≤ Gap ≤ 0.5

0.5 < Gap ≤ 1 

Gap > 1 

Common Measurement Scale across all criteria: 
Indicates Threshold Value, Achieved Score, and 
Deficiency Flag

assessed achievement value

V&V Agent assesses M&S 
criterion  achievement value data 
and determines criterion scores

V&V Agent assesses M&S 
criterion  achievement value data 
and determines criterion scores

Deficiency “Flag” Determination

Σ
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Basic Model for Augmented-AHP Criterion “Scale”
- Augmented AHP in not compensatory (1) -

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S ArtifactsM&S Artifacts

Developers
Gather Criterion Evidence
Developers
Gather Criterion Evidence

Collected and Quantified 
Criterion Evidence from 
M&S Artifact Data

Collected and Quantified 
Criterion Evidence from 
M&S Artifact Data

What is the 
Achieved Value ?

Criterion Data

Criterion 
Scale

How Important 
is it ?

Accreditation Agent assigns 
the Acceptability Threshold of 
this criterion for the Problem 
at hand

Accreditation Agent assigns 
the Acceptability Threshold of 
this criterion for the Problem 
at hand

Threshold

Threshold Score- = Deficiency Flag Type
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00

Criterion Weight Weighted Score

What is the 
Desired Level ?

Accreditation Agent 
assigns the Criterion 
Weighting of this criteria 
compared to other criteria 
within this criteria domain

Accreditation Agent 
assigns the Criterion 
Weighting of this criteria 
compared to other criteria 
within this criteria domain

Criterion ScoreX =
Cr

M&S Fit 
Intended 

Use?

M&S 
Built 
Well ?

M&S 
Used 
Right ?

and

and and

(Domain Sub-Scores)

OK to use

Use with Caution

Do Not Use

0.0 ≤ Gap ≤ 0.5

0.5 < Gap ≤ 1 

Gap > 1 

Common Measurement Scale across all criteria: 
Indicates Threshold Value, Achieved Score, and 
Deficiency Flag

assessed achievement value

(1) no credit for scores above threshold !!

Criterion Score

score  exceeds threshold

(1) If the achieved criterion value exceeds 
the threshold value, no extra credit is 
given beyond the threshold value – more 
value than is required of any criterion 
does not provide extra credibility for the 
problem at hand

NOTENOTE

V&V Agent assesses M&S 
criterion  achievement value data 
and determines criterion scores

V&V Agent assesses M&S 
criterion  achievement value data 
and determines criterion scores

Deficiency “Flag” Determination
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Example Credibility Score-Aggregation 
to Demonstrate Augmented-AHP Method
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Accreditation Agent acts 
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for all lower levels for 
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V&V Agent or SME assesses evidence of achievement for required criteria

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S Tool 
Artifacts

M&S Tool 
Artifacts

DevelopersDevelopers Fetched 
Credibility 
Evidence from 
Artifact Data of 
M&S Tool

Weight Score

0.1 2.0
Wtd Score

.20
X = Weight Score

0.3 1.6
Wtd Score

0.48
X = Weight total = 1.00

Score Max = 4.00

[ AHP-Σ Rule ]

assessed achievement value

Threshold

Threshold

GAP

Σmeans
k=1

k=n
(weightk ) (scorek )X [ AHP- Method ]Σ

assessed achievement value assessed achievement value

Domain Score

Criterion 
Deficiency
“Flag”

Threshold

Criterion 
Score
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Key Domains for M&S Results Credibility Assessment

Cr

M&S Fit 
Intended 

Use?

M&S Fit 
Intended 

Use?

M&S Built 
Well ?

M&S Built 
Well ?

M&S Used 
Right ?

M&S Used 
Right ?

Credibility of M&S Results = Cr = Fit Intended Use (IU), and
Built Well (BW), and 
Used Right (UR) 

Credibility of M&S Results = Cr = Fit Intended Use (IU), and
Built Well (BW), and 
Used Right (UR) 

and

and and

M&S DOMAINANALYSIS DOMAIN

USER DOMAIN
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Domain Criteria 
for Assessing Credibility of M&S Results (Cr)

Key Domains and Criteria for CrKey Domains and Criteria for Cr

Cr

M&S Fit 
Intended 

Use?

M&S Built 
Well ?

M&S Used 
Right ?

and

and and

M&S DOMAINANALYSIS DOMAIN

USER DOMAIN

M&S Well Built?M&S Well Built?

M&S DOMAINANALYSIS DOMAIN

M&S Fit Intended Use ?M&S Fit Intended Use ? M&S Used Right?M&S Used Right?

USER DOMAIN

Credibility (Cr)
for 

M&S Results

Credibility (Cr)
for 

M&S Results
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“Research”
“Developmental”
“Production”
“Rigorous”
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4

Levels of CredibilityLevels of Credibility
For M&S ResultsFor M&S Results

Problem Defined ?

Correctly Set-Up ?

Correctly Executed ?

Correctly Analyzed ?

Analysis Traceable to Results ?

Operator / Analyst Qualified ?

Right Scope, Scale, & Detail ?

Right Entities ?

Right Functions & Interactions ?

Required “ilities” Addressed ?

Development Process Maturity ?

Uncertainty Measurement ?

Validated Outputs ?

Numerical Accuracy ?

Verified Code ?
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NASA STD-(I)-7009 Apdx A4 Credibility Assessment Example: 
Calculated Using Augmented AHP
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Example of Augmented-AHP Scoring for 
M&S Credibility Criterion from NASA STD (I)-7009

Red Deficiency Flag Means:

Level 1- Working, in progress                       
.

Level 2- Some process formalization              
.

Level 3- Peer reviewed for underlying 
correctness

Level 4- Validated by test of the 
specified range of use

An assessment of the degree to which the 
model or simulation outputs are an 
accurate representation of the real 
world from the perspective of the 
intended uses of the model or 
simulation.

Validated Outputs?

Credibility Levels
For BW Criterion

BW Criterion DefinitionsBW Credibility 
Criteria

Table 5—Built-Well Credibility Criteria, Definitions, and Credibility Levels

Level 1- Working, in progress                       
.

Level 2- Some process formalization              
.

Level 3- Peer reviewed for underlying 
correctness

Level 4- Validated by test of the 
specified range of use

An assessment of the degree to which the 
model or simulation outputs are an 
accurate representation of the real 
world from the perspective of the 
intended uses of the model or 
simulation.

Validated Outputs?

Credibility Levels
For BW Criterion

BW Criterion DefinitionsBW Credibility 
Criteria

Table 5—Built-Well Credibility Criteria, Definitions, and Credibility Levels

[ Abstract - Credibility Criterion Definitions from NASA M&S Standard STD-(I)-7009 ]

Required Score

Assessed Score

Gap

“DO NOT USE: 
M&S is not validated 
for the intended use”

Deficiency Flag:

EXAMPLE SCORING FOR A 
“BUILT WELL?” CRITERION
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“Research”

“Developmental”

“Production”

“Endorsed”

1
2
3
4
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&

S 
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y

Tool Well Built?Tool Well Built?
M&S DOMAINANALYSIS DOMAIN

M&S Fit Intended Use ?M&S Fit Intended Use ? Is the Tool Used Right?Is the Tool Used Right?
USER DOMAIN

Credibility (Cr)Credibility (Cr)
for for 

M&S ResultsM&S Results
CCrr

“Research”
“Developmental”
“Production”
“Rigorous”

1
2
3
4

Levels of Levels of 
M&S Results CredibilityM&S Results Credibility

Problem Defined ?

Correctly Set-Up ?

Correctly Executed ?

Correctly Analyzed ?

Analysis Traceable to Results ?

Operator / Analyst Qualified ?

Right Scope, Scale, & Detail ?

Right Entities ?

Right Functions & Interactions ?

Required “ilities” Addressed ?

Development Process Maturity ?

Uncertainty Measurement ?

Validated Outputs ?

Numerical Accuracy ?

Verified Code ?

SUMMARY
Augmented-AHP Model Roadmap for Assessment of Credibility of M&S Results

Level 4 – Rigorous - Credibility rigorously established for the current application
M&S results were extensively tested and reviewed for the current application.
Uncertainty distributions were calculated. Expert users and analysts used
formally reviewed and controlled processes. The limitations of M&S were well
documented and correct usage was enforced.

Level 3 – Production - Credibility tested specifically for the current application.
M&S results were tested and reviewed for the current application. Quantitative
uncertainty bounds were calculated. The users and analysts performed
simulations using formal best practices. The limitations of M&S were well
documented and any violations were reported.

Level 2 – Development - Credibility established for simulation process.
M&S results were tested and reviewed for problems similar to the current
application. Uncertainty was estimated by expert opinion based on the current
application. The users and analysts performed simulations using informal
repeatable processes. The limitations of the M&S were well documented.

Level 1 – Research - Credibility established for model basics.
M&S results were tested and reviewed for research problems. Uncertainty was
estimated by expert opinion based on research problems. The simulations were
performed using ad hoc processes. The limitations of the M&S were not well
documented.

Cr

M&S Fit M&S Fit 
Intended Intended 
Use?Use?

M&S Built M&S Built 
Well ?Well ?

M&S Used M&S Used 
Right ?Right ?

and

and and

SIAP

NASA
M&S
STD
(I)-7009

AUGMENTED-AHP FRAMEWORK SPREADSHEET 
PROVIDES TOP-TO-BOTTOM RIGOR OF RESULTS
AUGMENTED-AHP FRAMEWORK SPREADSHEET 
PROVIDES TOP-TO-BOTTOM RIGOR OF RESULTS

MANAGER’S DASHBOARD SHOWS 
CREDIBILITY LEVELS of M&S RESULTS 
REPORTED AGAINST STANDARD SCALE 

MANAGER’S DASHBOARD SHOWS 
CREDIBILITY LEVELS of M&S RESULTS 
REPORTED AGAINST STANDARD SCALE 

Interim 
NASA STANDARD FOR M&S
- defines Levels of Credibility

Interim 
NASA STANDARD FOR M&S
- defines Levels of Credibility

STD-(I)- 7009 Scale
for Levels of M&S 

Results Credibility

STD-(I)- 7009 Scale
for Levels of M&S 

Results Credibility
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33

00
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33

00

Rigorous
Production

Developmental
Research

Top-Tier 
Credibility 
Roll-Up

Domain Flags

Criteria Flags

2.47 01

23

M&S Application Credibility Level

Criterion 
Score

Criterion 
Score

1
TOTAL AHP- weighted score and flag count  
from lower level1.40

1

Σ

Accreditation Agent 
provides guidance

STANDARD 
CREDIBILITY 

LEVELS

STANDARD 
CREDIBILITY 

LEVELS
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AssessmentAssessment

Ev
id

en
ce

Ti
er

Σmeans
k=1

k=n

(weightk ) (scorek )X

Example DOMAIN-LEVEL CREDIBILITY SCORE & FLAGSExample DOMAIN-LEVEL CREDIBILITY SCORE & FLAGS

[ AHP- Method ]
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“Flag”
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PRODUCTION

DEVELOPMENTALDEVELOPMENTAL

RESEARCHRESEARCH

GAP

Threshold
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1.2 1.6

GAP
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33
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4.0

Accreditation Agent acts 
on behalf of the 
accreditation authority 
and provides guidance 
for all lower levels for 
importance weighting 
factors, threshold values, 
credibility assessments, 
and scoring calculations
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Weight Score

0.6 1.2

Wtd Score

0.72
X =

V&V Agent or SME assesses evidence of achievement for required criteria

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S Tool 
Artifacts

M&S Tool 
Artifacts

DevelopersDevelopers Fetched 
Credibility 
Evidence from 
Artifact Data of 
M&S Tool

Weight Score

0.1 2.0
Wtd Score

.20
X = Weight Score

0.3 1.6
Wtd Score

0.48
X = Weight total = 1.00

Score Max = 4.00

[ AHP-Σ Rule ]

assessed achievement value

Threshold

Threshold

GAP

Σ

assessed achievement value assessed achievement value

Domain Score

Criterion 
Deficiency
“Flag”

Threshold

Criterion 
Score

KEY DOMAINS AND THEIR 
CREDIBILITY CRITERIA
KEY DOMAINS AND THEIR 
CREDIBILITY CRITERIA

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S ArtifactsM&S Artifacts

Developers
Gather Criterion Evidence
Developers
Gather Criterion Evidence Collected and 

Quantified Criterion 
Evidence from M&S 
Artifact Data

Collected and 
Quantified Criterion 
Evidence from M&S 
Artifact Data

Common Measurement Scale across all criteria: 
Indicates Threshold Value, Achieved Score, and 
Deficiency Flag

Criterion Data

Criterion 
Scale

Criterion Score

What is the Achieved 
Value ?

V&V Agent assesses 
M&S criterion  
acheivement value data
and determines scores

V&V Agent assesses 
M&S criterion  
acheivement value data
and determines scores

44

11

22

33

00

Accreditation Agent 
assigns the Acceptability 
Threshold for this criterion 
for the Problem at hand

Accreditation Agent 
assigns the Acceptability 
Threshold for this criterion 
for the Problem at hand

Threshold

What is the 
Desired Level ?

assessed achievement value

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

• M&S Reqts
• M&S Designs
• M&S Code
• M&S Data
• M&S Use 

M&S ArtifactsM&S Artifacts

Developers
Gather Criterion Evidence
Developers
Gather Criterion Evidence Collected and 

Quantified Criterion 
Evidence from M&S 
Artifact Data

Collected and 
Quantified Criterion 
Evidence from M&S 
Artifact Data

Common Measurement Scale across all criteria: 
Indicates Threshold Value, Achieved Score, and 
Deficiency Flag

Criterion Data

Criterion 
Scale

Criterion Score

What is the Achieved 
Value ?
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00

Threshold Score- = Deficiency Flag Type

OK to use

Use with Caution

Do Not Use

0.0 ≤ Gap ≤ 0.5
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assigns the Acceptability 
Threshold for this criterion 
for the Problem at hand
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assigns the Acceptability 
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for the Problem at hand

Threshold

What is the 
Desired Level ?

Deficiency “Flag”GAP

assessed achievement value

Deficiency “Flag” Determination

V&V Agent assesses 
M&S criterion  
acheivement value data
and determines scores

V&V Agent assesses 
M&S criterion  
acheivement value data
and determines scores

AUGMENTED-AHP RULES ASSURE
“NON-COMPENSATION” ROLL-UP OF SCORES

AUGMENTED-AHP RULES ASSURE
“NON-COMPENSATION” ROLL-UP OF SCORES

CREDIBILITY THRESHOLD VALUES 
ESTABLISH EVALUATION GUIDANCE
CREDIBILITY THRESHOLD VALUES 
ESTABLISH EVALUATION GUIDANCE
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CREDIBILITY ASSESSMENT OF M&S 
ARTIFACTS PROVIDES SCORES & GAPS
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