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The Decision Tools Suite 7.6:

Å@RISK                   Montecarlo Simulation         

ÅTop Rank                Deterministic Sensitivity Analysis

ÅEvolver                   Deterministic Optimization

ÅRisk Optimizer* Probabilistic Optimization
*Only available in @Risk Industrial

ÅPrecision Tree         Decision Tree Analysis

ÅStat Tools                Statistical Analysis

ÅNeural Tools            Neural Network Predictive Analysis

ÅBig Picture              Mind mapping

Å@Risk for               Project Risk Assessment

Project** **Requires Microsoft Project

PRODUCTS



THE STATE OF RISK OVERSIGHT

The flaw of averages

Plansbasedon averageassumptionsareincorrectin average



THE STATE OF RISK OVERSIGHT

Å 47% of projects exceedtheir original Budget due to an incorrect
estimationof costsandresources.

Å Almost50% of all projectswere changedthroughout their life cycle
dueto changesin requiredtasks.

Å 48%of projectshaveshownlossesof different typeswhichcreatea
sense of failure. This situation makes organizationsΩplans less
productiveandmoreexpensive.

Å In average, organizationswaste10%for eachdollar beinginvestedin
projectsdueto a non-sufficientperformanceof projects.

Å Probabilitiesof achieivingsuccesfulprojectsare highlydiscouraging,
with a rate as low as 50%. Therefore, there is an urgent need of a
cultureshift towardsProjectManagement.



TRADITIONAL QUALITATIVE RISK ANALYSIS

Ocurrence Score

Not likely 1

Low 
probability 2

Likely 3

Very likely 4

Certain 5

Impact in Time Impact in cost Technical impact Score

Minimum or No Impact Minimum or no impact Minimum or No Impact 1

Additional activities are required / Deadlines 

will be fulfilled
Increase Budget < 1%

Reduction in projectôs performance 

with small impact.
2

Minor deviation in current plan schedule Increase Budget <  5%

Reduction in projectôsperformance 

with médium impact. However, there

are alternatives to meet expectations. 

3

It affects the critical path of the project Increase Budget  < 10%
Not acceptable but there are 

available alternatives
4

A projectôs milestone wonôt be accomplishedIncrease Budget  > 10%
Not acceptable. There are no 

available alternatives. 
5

Priority Description Impact Mitigation / 
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TRADITIONAL QUALITATIVE RISK ANALYSIS

Risk Index =    Probability x   Impact
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QUANTITATIVE RISK ANALYSIS



DETERMINISTIC VS PROBABILISTIC RISK ANALYSIS



WHAT DOES @RISK DO?

» @Risk helps to make a transition from Deterministic 

models into Probabilistic models

ÅIt can include one or several variables

ÅIt provides additional information to the ñsingle number approachò

» @Risk generates results that are important for Risk 

Analysis 

ÅIt provides a statistical distribution of results by using Montecarlo 

Simulation



WHAT IS MONTECARLO SIMULATION?

» It is not a single method

» It is a set of procedures that  é
ÅCombine a set of inputs

Å Generates random samples according to one or 

several probability distributions 

Å Calculates a set of scenarios for a final output 

» History

Å Enrico Fermi (1930)

Å Stanislaw Ulam (1946) ïSolitaire

Å John Von Neumann



A typical DeterministicModel

Input variable 1
Output 1

Input variable 2

Input variable 3

Output 2

Calculation 
Model

Every input variable is located inside of an Excel 
cell without any type of uncertainty. Generally 
speaking, input variables are obtained from 

AVERAGE historical data.



A typical Motecarlo Model (Probabilisticapproach)

Input variable 1
Output 1

Input variable 2

Input variable 3

Output 2

Calculation 
Model

[Remains 
intact]

Each input variable is associated to a 
probability distribution. It is possible to 
include correlations among these 
variables.

The model gets to be recalculated thousands of times by 
using sample data from  input variables. Therefore, new 
distributions are generated for each of the output 
variables that were previously defined by the user.



Single Point 

Estimate

14

Deterministicvs ProbabilisticApproach
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Case : Project costestimation model

Net project Cost =  Gross project cost + Bonuses (if applicable)
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Case : Project costestimation model
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Case : Project costestimation model



Description

ï All values occur within a range with the same 

probability 

ï It is also known as ñRectangular Distributionò

Examples

ï Random number generation (needed to generate 

other type of variables)

ï Time samples taken at random intervals

ÅMinimum expected value

ÅMaximum expected value

Input parameters

Uniform Distribution (RISKUNIFORM)



Description

ï It is used whenever there is 

information about minimum, 

maximum and most likely values

ï It is recommended when we 

have little information about the 

reality we need to model

ï Easy to calculate and generate

Examples

ï Product pricing

ï Manufacturing costs

ÅMost likely value (mode)

ÅMinimum and Maximum values

Input parameters

Triangular Distribution (RISKTRIANG)



Description

ï The best alternative to the 

Triangular Distribution

ï Smoothing approach 

ï Extreme values are less likely to 

occur

Examples

ï Product pricing

ï Manufacturing costs

ï Sales volume

ï Raw materials prices

ÅMost likely value (mode)

ÅMinimum and máximum values

Input parameters

PertDistribution (RISKPERT)



% of cases for Upper Tail in Triang

Function (greater than Pert

Distribution)

Triangular vs Pert



Å% associated to lower percentiles

ÅLower percentile value

Å% associated to second percentile

ÅSecond percentile

Å% associated to upper percentile

ÅUpper percentile

Input parameters

RiskPertAlt

ALT functionsin @Risk

RiskTriangAlt



Description

ï It is the most popular distribution of all as 

it describes many natural phenomena 

suchas peopleôs IQ and heights.

ï It is being used in several scientific 

applications where variability is explained 

by a single cause. 

ï It has Infinite Limits ïWatch out !

Examples
ï Process variation

ï Inflation rates

ï Price of goods

ï Measurement errors

ï Population sampling

ï Volume forecasts

ÅMean

ÅStandard Deviation

Input variables

Normal Distribution (RISKNORMAL)



Description

ï Highly Effective to compare a 
hypothetical distribution against 
historical sample data

ï It combines the effect of multiple 
assumptions 

ï It is important to remove any 
trends or stationary behaviourof 
data

Example

ï Historical price data
ÅData source

Input parameters

Distribution Fitting



TheRiskRegister



Description

It only allows integer values

ï 0 = Failure, 1 = Success

ï p : Probability of success in a 

single trial

ï RiskBernoulli(p) = Result for a 

trial

Example

- Flipping a coin

- Ocurrence of a single event
p = Probability of ocurrence of a Success

Input parameters

Bernoulli Distribution (RISKBERNOULLI)



@RISK for MS Project

» Allows simulation of project schedules using @RISK 

for Excel

» Modeling is done in Excel vs. earlier versions of 

@RISK for Project where all modeling was done in 

Microsoft Project

» All scheduling calculations are still done in Project

» How does this happen?

MS 
ProjectMS Excel

Modeling, Simulation

Risk Quantification
Scheduling Engine



Excel is a New ñViewò of a Project

» A new communication layer between Excel and Project  

was built

ÅThis allows live updating of schedules in Project when changes 

are made in Excel

ÅCombines the best of two worlds ïExcel formulas, functions, 

graphs and the Microsoft Project scheduling engine

Project takes the 
values sampled in 
@RISK for Excel or 

calculated with Excel 
formulas

Values are sent to 
Project and schedule is 

recalculated using 
those values

Results go back to 
@RISK for Excel

All schedule 
calculations during 

simulations are done 
in Project

This ensures that 
results are calculated 
just as an add-in to 
Project would do



Risk Approach
Traditional vs Integration Approach

Traditional
» Use Excel for Cost

RiskManagement

» Use MS Project for
DurationCost
Management

Å CPM, Slacktime, 
etc.

Integration
» Excel + MS Project

» Runanalysissimultaneously

Å Cost+ Duration

» Componentslinked

Å Gantt Chart

Å RiskRegister

Schedule RiskAnalysis

Cash 
Flow

Risk
Register

Gantt 
Chart 

(Project)



What does a User Need?

» An installed copy of Excel and the new version 

of @RISK for Excel that supports project 

schedules

» An installed copy of Microsoft Project 2003 or 

higher

» Project schedules in MPP format that they 

want to analyze for risk



@RISK for Project Interface



Import MPP File



New Risk for Project Interface
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@Risk & MS Project in Action !
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