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Introduction
• Noah Ashbaugh

• Lead Schedule Analyst

• Augur Consulting, Inc.
• SDVOSB founded 2012
• IPMR / IMS CDRL reviews
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Intent
• Briefing Purpose

• To discuss the impacts that SRA inputs have on SRA results

• Learning Objectives
• When to conduct an SRA
• The basics of applying schedule uncertainty
• Schedule maturity and the impact on SRA results
• Merge bias and its impact on schedule planning
• How correlation is used and impact on SRA results

• Key Takeaways
• Limited guidance available on best practices for SRAs
• Schedule maturity can influence SRA results
• Well intended mitigation strategies increase risk
• Applying correlation and the impact as it applies to SRAs
• Documenting assumptions and inputs of an SRA is vital
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Schedule Risk Assessments

• Why conduct an SRA:
• Help inform decision making
• Contractual requirements
• Program plan changes (OTS or major ECP)

• Benefits of SRA output
• Quantify probability of a task landing on critical path
• Calculate a risk events impact to the planned finish date
• Determine confidence levels for probabilistic finish dates
• Plan appropriate schedule margin into program plan
• Understand likelihood of schedule mitigation strategies
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Industry Guidance

2017 EVMP Forum – August 24th & 25th 5

GAO NDIA JA-CSRUH
What	schedule	to	use? Either summary	or	

detailed
Detailed	
schedule

Summary	sch.	
– “Analysis
Schedule”

Limit	on	smallest	
duration	increment?

Tasks	as	short	as	
possible

Tasks short	
enough	to	id.	
critical	path

No	mention

Limit	on	duration	
length?

Tasks	<	reporting	
period

Task	duration	to	
measure	
performance

Tasks	<44

Where	to	apply	
uncertainty?

Uncertainty	by	
task

Uncertainty	by	
risk bands

Uncertainty by	
task

Use	correlation? Account	for	
correlation

No	mention	of	
correlation

“Apply	
correlation”



2017 Augur Consulting 

Requirements to conduct an SRA

• Integrated Master Schedule
• Sufficiently detailed to conduct an SRA
• Schedule conforms to best practices

• Schedule risk assessment tool

• SRA Inputs documented
• Estimates of duration uncertainty
• Uncertainty and risks are applied to schedule durations
• Distribution curves are applied to uncertainty ranges
• Correlation groups identified and correlation applied
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Schedule health check

• Prior to an SRA, first conduct a health check

• GAO prescribes schedule assessment areas
• Schedule fully captured and linked
• Hard constraints if any removed
• Schedule margin removed

• Augur uses internal tool – Lituus Tool™
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Schedule Uncertainty

• Point estimates are commonly used in creation of IMS’
• Typically this represents the most likely duration
• Point estimates provide deterministic schedule values

• Uncertainty applied to task durations account for a 
range of task durations

• Best Case Duration (low)
• Most Likely Duration (medium)
• Worst Case Duration (high)

• The application of uncertainty in different situations 
creates distinct impacts on the output

• Schedule construction can change the SRA results
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Distribution Curves

• Select a distribution to model uncertainty 

• Normal

• Beta

• Triangular

• Other….
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Use what the data supports
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SRA Options

• Schedule – summary or detailed
• Uncertainty – applied to task durations
• Distribution curve – appropriately selected
• Correlation – task groups identified

• Key Takeaway Recap
üLimited guidance available on best practices for SRAs 
• Schedule maturity can influence SRA results
• Well intended mitigation strategies increase risk
• Applying correlation and the impact as it applies to SRAs
• Documenting assumptions and inputs of an SRA is vital
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Test Cases

• Test cases to review SRA results:
• Duration uncertainty

• Rolling wave planning; 1 summary task is detail planned
• Multiple parallel path – merge bias

• Correlation
• Correlation applied to tasks in series
• Correlation applied to tasks in parallel
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Ground Rules

• Microsoft Project
• Integrated master schedule development tool

• Lituus Tool™ – Augur 
• Schedule health check tool

• Joint Analysis of Cost and Schedule (JACS)
• Schedule risk assessment tool
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Many tools exist – It’s the process that matters
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Detail Planning – Test Case
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• Duration Uncertainty - Example
• Rolling wave planning
• Discretely planning summary level planning packages

• Learning Objective
• Schedule maturity and the impact on SRA results
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Review	
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Detail Planning – RWP
• Assumptions:
• Triangle right distribution (80%,100%, 130%) 
• Same total duration, 100 days, all logic is F-S

• Observations:
• More tasks do not impact the mean probabilistic finish date
• Likelihood of early/late cases decreases as number of tasks increases
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Detail Planning – Rolling Wave 
Planning
• Conclusion:

• Increase in the 
number of serial 
tasks decreases the 
likelihood of being 
in the extremes

• Impact:
• Summary level 

planning packages 
can skew the results 
of SRAs

• Need to understand 
methodology behind 
uncertainty range 
assumptions
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Overly	detailed	plans	can	provide	false	sense	of	certainty
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Mitigation Planning – Test Case
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• Duration Uncertainty - Example
• Schedule target becomes unachievable
• Mitigation strategy is to execute tasks in parallel

• Learning Objective
• Merge bias and its impact on schedule planning
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Merge Bias
• Assumptions:

• Normal distribution for uncertainty, same total duration
• Observations:

• Increase in parallel paths decreases the on time likelihood
• %Probability of finishing on time = 1/(uncertainty ^ n)

• n = number of parallel tasks
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Merge Bias
• Conclusion:

• The greater number 
of tasks the greater 
the likelihood of an 
extremely late case

• Only the latest task 
is important 

• Impact:
• More parallel tasks = 

more risk
• Schedule “recovery” 

plans with parallel 
tasks decrease the 
likelihood of on time 
delivery
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Risk	increases	with	additional	parallel	tasks
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Duration Uncertainty - Recap

• Key Takeaway Recap
üLimited guidance available on best practices for SRAs
üSchedule maturity can influence SRA results
üWell intended mitigation strategies increase risk
• Applying correlation and the impact as it applies to SRAs
• Documenting assumptions and inputs of an SRA is vital
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Correlation
• Correlation:

• Correlation – an external factor to influence task groups
• Correlation groups are created to influence tasks similarly
• Allows for tasks with uncertainty to respond together
• For example – test activities; manufacturing activities

• Learning Objective
• How correlation is used and impact on SRA results
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Correlation on Serial Tasks
• Assumptions:

• Normal uncertainty distribution; same total duration
• 5 serial tasks, finish-start logic

• Observations:
• Likelihood of being extremely early or late increases as correlation 

increases
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Correlation on Serial Tasks
• Conclusion:

• More highly 
correlated tasks 
increase the 
likelihood of extreme 
cases

• Impact:
• Review how and why 

correlation is applied 
across tasks

• Important to 
understand what is 
being reported: 50% 
CL or 80% CL
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Correlation	causes	groups	of	tasks	to	behave	as	one	task
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Correlation – Rolling Wave Plan
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Correlation on Parallel Tasks
• Assumptions:

• Normal distribution, same total duration
• Observations:

• Higher correlation on parallel tasks increases the likelihood of 
early finish
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Correlation on Parallel Tasks
• Conclusion:

• More highly correlated 
parallel tasks increase 
likelihood of early 
delivery

• Impact:
• Review how and why 

correlation is applied 
across tasks

• Important to understand 
what is being reported: 
50% CL or 80% CL
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Correlation	causes	groups	of	tasks	to	behave	as	one	task
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Correlation - Recap
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• Key Takeaway Recap
üLimited guidance available on best practices for SRAs 
üSchedule maturity can influence SRA results
üWell intended mitigation strategies increase risk
üApplying correlation and the impact as it applies to SRAs
• Documenting assumptions and inputs of an SRA is vital
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Review of major takeaways

• SRA guidance is limited
• Each program is different; model what is justifiable

• Schedule maturity can influence SRA results
• Rolling wave planning vs execution level schedule

• Well intended mitigation strategies increase risk
• Merge bias increases risk

• Applying correlation and the impact to SRA results
• Applying correlation can alter SRA results; use when justifiable

üDocumenting assumptions and inputs of an SRA is vital
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Conclusion / Wrap-Up

• Schedule health check is required
• Schedule construction can impact results
• Justification of uncertainty/correlation is required
• Don’t accept SRA results without analysis of input
• Know what is being reported

• 50% probabilistic date vs likelihood of deterministic date
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• Noah Ashbaugh
• nashbaugh@augurconsulting.net


