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×The Need For: 

üWithout risk analysis, a cost estimate will usually be a point estimate, which may not account 
for all of the uncertainties inherent in the effort 

üNot accounting for potential uncertainties may lead to underfunding, cost overruns, and the 
potential for a program to be reduced in scope in the future 

×Definitions:  

üCost risk and uncertainty analysis identifies the cost, in terms of dollars, time, and materials 
that should be added to a point estimate to increase the probability of meeting the desired 
outcome 

üRisk is the occurrence of an outcome subject to a known pattern of random variation (i.e., 
Known-Unknown).  Changes in those technical parameters that are captured in the estimating 
methodology  

üUncertainty is the occurrence of an outcome subject to an unknown random fluctuations (i.e., 
Unknown-Unknown).  Changes in those parameters that are not part of the estimating 
methodology  

×Analysis Methodology: 

1. Identify Areas of Uncertainty 

2. Address the Uncertainty within the Cost Estimate 

3. Quantify the Risk within the Cost Estimate 

4. Presentation of Results 
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Risk Concepts 

Severity of Consequence 

P
ro

b
a

b
ili

ty
 o

f 
O

c
c
u

rr
e

n
c
e High Risk Low Risk 

Low Risk 
Increasing 

Moderate Risk 

4 

Cost Risk and Uncertainty Analysis 



AMERICAôS ARMY: 
THE STRENGTH OF THE NATION 

Risk Analysis Methods 

× Qualitative Methods (e.g., subjective assessments of Low, Medium, 
or High Risk) are of most use when there is little or no historical data 
available or firm requirements have not yet been established 

 

× Quantitative Methods are considered where probability distribution 
on cost elements or drivers can be estimated from historical data or 
deduced from expert opinion 

 

Â Analytical Method involves the mathematical determination of a total 
cost distribution from its components cost distributions 

 

Â Simulation Method involves the computer generation of random costs 
from component distributions and aggregation into a total cost 
distribution 
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1. Identify Areas of Uncertainty: 
 

 

×Objective is to identify areas where variance may have an impact on future costs 

üPotential areas of uncertainty include:  

ÁCost Estimating:  Variability inherent in cost estimating data and methodologies used  

ÁTechnical:  Variability in the range of technical options possible to meet requirements 

ÁSchedule:  Variability due to potential fluctuations in duration of activities  

ÁRequirements:  Variability due to potential changes in system performance  

ÁProgrammatic:  ±ŀǊƛŀōƛƭƛǘȅ ŘǳŜ ǘƻ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŀŎǉǳƛǎƛǘƛƻƴ ǎǘǊŀǘŜƎȅ  

 

üPotential data sources include: 

ÁHistorical data / trends  

ÅCost growth reports 

ÁProgrammatic documents 

ÅInitial Capabilities Document (ICD), Capability Development Document (CDD), 
Capability Production Document (CPD)  

ÁDiscussions with Subject Matter Experts (SMEs) 

ÁAnalogous system data 
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2. Address the Uncertainty within the Cost Estimate: 
 

×Need to determine which identified uncertainties to model (i.e., which are cost-sensitive) 

×Cost methodology highly dependant, reliant upon data available  

×Application of uncertainty dependant upon cost methodology  

üUncertainty assessment is best done at the lowest-level variables possible 

üImportant to identify uncertainty associated with cost drivers at a minimum 

×Selection of appropriate probability distribution for each risk element is critical 
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Figure 1:  Common Risk Distributions 
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3. Quantify the Risk within the Cost Estimate: 
 

×ODASA-CE utilizes the Automated Cost Estimating Integrated Tools (ACEIT) 

üIntegrated within ACEIT is a simulation-based risk analysis capability (RI$K) that allows the 
analyst to perform cost, schedule, and technical risk and uncertainty analysis 

üProvides the capability to calculate risk results for various confidence levels using Latin-
Hypercube sampling  

üInput:  Specification of risk within ACEIT 

 
 

 

üOutput:  ACEIT risk statistics report 

ÁDisplays statistical results in Base Year (BY) dollars for each WBS element at the 
specified confidence level 
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Figure 2:  Specifying a Risk Distribution within ACEIT 

Figure 3:  Example Statistics Report within ACEIT 
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4. Presentation of Results: 
 

×ACEIT can also be used to formulate a Cumulative Density Function (CDF) or S-Curve 

üEach point on the S-Curve identifies the cumulative probability that the associated cost on 
the x-axis will not be exceeded.  This is referred to as the level of confidence in a 
particular estimate. 

 

 

 

 

 

 

 

 

 

 

 

×AoA cost estimates are presented as a point estimate at the 50% confidence level 
accompanied by a risk-informed cost range (Ñ̀) 
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Figure 4:  Example S-Curve 
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Risk Analysis Approaches 
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Å Detailed Network & Stochastic 

Å Detailed Monte Carlo Simulation (each WBS) 

Å Bottom Line Monte Carlo Simulation 

Å Add a Risk Factor/Percentage 

Å Discrete Technical, Schedule, and Estimating Risks 
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Probability Distributions 
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Probability Density Function 
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Cumulative Distribution Functions 
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Schedule Goals 
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ÅTechnology Drives Schedule 

ÅConstraint Schedule 

ÅGoal is ROI Maximization 

DoD Drivers 

ÅFunding Drives Schedule 

ÅUnconstrained Schedule 

ÅGoal is Cost Reduction 

Commercial 
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