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Introduction

» Most projects are conducted in a changing environment; 

this makes the schedule and cost analysis difficult in the 

early stages.

» Traditionally, cost and duration estimates are point 

estimates. Estimation based on the most likely values.

» It is necessary to study uncertainties involved in the 

project.



Project Performance Record

Project Success (RMC Project Management)

ÅOnly 28% of all projects succeed

ÅTime to market can be improved by 65%

ÅProjects can be completed in 50% of the time

IT Projects (Chaos Report)

Å31% of project cancelled before completion

Å53% of projects will cost 189% of their original 
estimate

ÅAverage time overrun is 222%

ÅAverage project success is 16.2% (software 
projects)



Background: PRA Adoption in Federal & 

State Agencies

» Federal Transit Administration (FTA) requires a risk 
assessment/mitigation study for any new transit project applying for 
federal funding

» Department of Transportation of the State of Washington (WSDOT)
has a risk-based approach to validate cost estimates

» OMB Capital Programming Guide, 2007:  Risk Adjusted Budget and 
Schedule  (ANSI/EIA Standard ï748)

» DoD Integrated Master Plan and Integrated Master Schedule 
Preparation and Use Guide: Schedule Risk Analysis

» Risk Management Guide for DoD Acquisition (2003) 



Definitions: Project Risk & Uncertainty

» Project risk is defined as the possibility that the outcome of 
an uncertain event affects negatively or positively the cost 
and time performance of project activities and/or their 
planned execution  

Risk = f (Consequence, Probability of Occurrence)

» Uncertainty is defined as the lack of knowledge about the 
parameters that characterize the system 



Triangular Distributions
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Description

ïUsed when minimum, 
maximum, and most likely 
values are known. 

ïUsed when high and low 
thresholds are of equal 
distance to expected outcome. 

ïEasy to calculate and generate, 
but limited ability to 
accurately model real-world 
estimates.

Examples

ï Product pricing

ï Cost to manufacture

ÅMost likely (mode)

ÅMinimum & maximum values

ÅShift (optional)

Inputs



PERT Distributions
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Description

ïAlternative to Triangular 

ïSame 3 parameters, but uses 
smooth curve deemphasizes 
tails

ïtǊƻǾƛŘŜǎ άƳƻǎǘ-ƭƛƪŜƭȅέ ŎŀǎŜ 
rather than extreme values

ïDescribes outlying impacts 
more realistically

Examples

ï Product pricing

ï Manufacturing costs

ï Sales volumes

ï Raw material pricing

ÅMost likely (mode)

ÅMinimum & maximum values

ÅShift (optional)

Inputs


