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THE STATE OF RISK OVERSIGHT

The flaw of averages

Plandbasedon averageassumptionsre incorrectin average
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THE STATE OF RISK OVERSIGHT

2018
THE STATE OF RISK OVERSIGHT

AN OVERVIEW OF ENTERPRISE RISK MANAGEMENT PRACTICES

9™ EDITION | MARCH 2018

Deloitte Professor of ERM

‘L‘\.AICPA'

Bruce Branson Bonnie Hancock

Associate Director, ERM Initiative  Executive Directar, ERM Initiative

/[0 Poole College of Management

Enterprise Risk Management Initiative

47% of projects exceedtheir original Budgetdue to an incorrect
estimationof costsandresources

Almost50% of all projectswere changedthroughout their life cycle
dueto changesn requiredtasks

48% of projectshaveshownlossesof different typeswhichcreatea
sense of failure. This situation makes organizationS plans less
productiveand more expensive

In average organizationsvaste 10%for eachdollar beinginvestedin
projectsdue to a non-sufficientperformanceof projects

Probabilitiesof achieivingsuccesfulprojectsare highly discouraging

with a rate aslow as 50% Therefore there is an urgent need of a
culture shift towardsProjectManagement
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TRADITIONAL QUALITATIVE RISK ANALYSIS

- Risk Register
Ocurrence .

Priority Description Impact Mitigation /
Responsibility

Not likely

Low
probability

Likely 3
Very likely 4
12 4

Likelihood

Impact in Time Impact in cost Technical impact
Minimum or No Impact Minimum or No Impact

Additional activities are required / Deadlines Reduction in
X . Increase Budget < 1% . .
will be fulfilled with small impact.

Reductioninp r o j petfdrndaace

Minor deviation in current plan schedule Increase Budget < 5% with médium impact. However, there
are alternatives to meet expectations.

It affects the critical path of the project Increase Budget < 10% Not_acceptable bl."t UIEPEIR 4
available alternatives

A projectds mil est on e| Inceeasé Budgete>1@% c o mNé)tI.achpﬁatt)aled There are no 5
available alternatives.
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TRADITIONAL QUALITATIVE RISK ANALYSIS

Risk Index = Probability x Impact

X

o] 3| 6|9 | 12 |

cfd 2 | 4 | 6 [ 8 | 10| 12 NOT

By 1 | 2 | 3 [ 4] 5] 6 CRITICAL
2 3 4 5 6

IMPACT
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QUANTITATIVRISK ANALYSIS

Risk Analysis
% Qualitative Risk Analysis — Risk analysis used to screen risks wherein risk
probabilities of occurrence and impacts are expressed narratively or in
ranked categories of severity

Quantitative Risk Analysis - Risk analysis used to estimate a numerical

value (usually probabilistic) on risk outcomes wherein risk probabilities
of occurrence and impact values are used directly rather than expressing
severity narratively or by ranking as in qualitative methods

% Assessing the range of possible outcomes, their probabilities or
likelihoods, causal factors, and their interrelationships.
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DETERMINISTIC VS PROBABILRISKCANALY SIS

Deterministic
VS.
Stochastic

Probability
distribution

WPALISADE



-

» @RIisk helps to make a transition from Deterministic
models into Probabilistic models
A 1t can include one or several variables

Alt provides additional i nform

» @Risk gener: ates results that are important for Risk
Analysis

A It provides a statistic 10N o1 results by using Monteca
Simulation

M PALISADE



» It is not a single method

»lt is a set o0f e o W

A Combine a set of inpul:
A Generates random

several probability dist
A Calculates a set of scenari

» History
A Enrico Fermi (1930)
A Stanislaw Ulam (1946) i Solitaire

N
A John Von Neumann
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Atypical DeterministicModel

Input variable 1

Calculation

Input variable 2 Model

Input variable 3

Every input variable is located inside of an EXxq
cell without any type of uncertainty. Generally

speaking, input variables are obtained from
AVERAGE historical data.

WPALISADE



Atypical Motecarlo Model (Probabilisticapproach

Input variable 1 Output 1

Calculation
Model

[Remains
intact] Output 2

Input variable 2

Input variable 3

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

WPALISADE

Each input variable is associated to a
probability distribution. It is possible to

include correlations among these
variables.




Deterministicvs ProbabilisticApproach

Single Point
Estimate

. NPV

Minimum -12589.2148
Maximum 10572.1964
Mean 43.7907
Std Dev 3610.3199

Values in Thousa...
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Case : Projeatostestimation model

o b v 29 5 Project Cost Estimation.xlsx - Excel Faul e . = =
File Home Insert Page Layout Formulas Data Review View Developer Help @RISK Q Tell me what you want to do ol

Simulati 2 Color Cells ~
Define Add Insert Define Distribution Model Data imutations Start Excel Advanced RISK Time Project Library Swap Out @ Help

Distributions Output Function ~ Correlations ~  Fitting ~  Window Viewer Settings £ [59 E m Simulation Reports 3 i | = ] Analyses ~ Optimizer ~ Series ~ o = @RISK @Thumbnails ~ ~

E ;g f.l‘ \;‘;: A é% m Iterations 1000 :L"" 217 [ *'r!. ‘f‘ )33 "’4&2 Eﬂ ﬁp A Utiities -

Model Simulation Results Tools Utilities
S
B @ D E F G
Project Data Start together Requires Tasks 1 & 2 Regquires task 3 Start togerther & Require Task 4

Monthly Cost $ 2,800.00 | $ 3,000.00 | $ 1,400.00 | $ 2,900.00 | $ 2,500.00 | $ 2,100.00
Second Milestone

Deadline for Milestone 1 _

13
Deadline for Milestone 2
dditional Bonus 1 (Based on Milestone 1 Completion) S 20,000.00
Additional Bonus 2 (Based on Milestone 2 Completion) S 30,000.00

10 Additional Bonus 3 (Based on completion of both milestones) | S 15,000.00

1
2
3
4
5
6
7
8
9

Net project Cost = Gross project cost + Bonuses (if applicable)

= WPALISADE



Case : Projeatostestimation model

= ZRAN-

Project Cost Estimation.xlsx - Excel

Home Insert Page Layout Formulas Data Review View

FENEYE

Define Add Insert Define Distribution Model  Data
Distributions Output Function » Correlations = Fitting~ Window Viewer

Developer Help Q Tell me what you want to do

1000 - ( E‘ i) &

Simulations -
Start Excel

2
Settings é 69 E 1 Simulation Reports

Model Simulation Tools

lterations ‘ )s' "’éﬁ Eﬁ

Advanced RISK Time Project Library
Analyses ~ Optimizer ~ Series ~ v <

S
A

Raul Castro . =

4+ A Utilities -
i 2
[ﬂ Color Cells  ~

Swap Out Help
@RISK & Thumbnails ~  ~

Utilities

Variability parameters for unkown duration times

Historical data

Minimum number of months

Lower percentile

Limit for lower percentile

Intermediate percentile

Limit for intermediate percentile

Most Likely value

Upper percentile

Limt for upper percentile

Maximum number of months

Standard deviation

Absolute deviation with respect to Most Likely Value

Simmetry

Low Probability of extreme values

Uncertain inputs

Months to complete

WPALISADE



Case : Projeatostestimation model

=] R s Project Cost Estimation.xlsx - Excel Raul Castro . = - t
File Home Insert Page Layout Formulas Data Review View Developer Help @RISK Q Tell me what you want to do ;
¥ -~ 0.&. Iterations & 2 Flallil] & (o (= —prtlhtles'
Al F f [ | . A ALK
EColor Cells ~

Simulati
Add Insert Define Distribution Model  Data rmutations Start Excel Advanced RISK Time Project Library Swap Out Help

Distributions Qutput Function ~ Correlations ~  Fitting ~ Window Viewer Settings £ @ E K Simulation Reports 2 i | = Y Analyses ~ Optimizer = Series ~ = = @RISK EEThumbnalls - -

Define

Model Simulation Tools Utilities

f Uncertain inputs

A
Uncertain inputs

35
36 Project FINISHED
37 _
38
39 _
40

41 $ 65,470.00
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Uniform Distribution (RISKUNIFORM)

Description
I All values occur within a range Withrthe same
probability
1t 1 s calkso-ckKnown: . as ti ono
Examples

I Random number generation (needed te)generate
other type of variables)

I Time samples taken at randemintenyals

Input parameters

AMinimum expected value

AMaximum expected value

WPALISADE



Triangular Distribution (RISKTRIANG)

Description

T It is used whenever there Is
information about minimum,
maximum and most likely: values

T Itis recommended when we
have little information about the
reality we need to model

I Easy to calculate and generate

Triangu...

Examples Input parameters
I Product pricing AMost likely value (mode)
; Manufacturing costs AMinimum and Maximum values

WPALISADE



PertDistribution (RISKPERT)

Description

I The best alternative to.the
Triangular Distribution

I Smoothing appreach

I Extreme values are less likely e
occur

Examples

I Product priCing Input parameters
I Manufacturing Costs AMost likely value (mode)

I Sales volume AMinimum and maximum values

I Raw materialsS prces

WPALISADE



Triangular vePert

% of cases for Upper Tail in Triang
Function (greater than Pert
Distribution)
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ALTfunctionsin @Risk

RiskTriangAlt

@RISK - Define Distribution: A1

Alm @Al

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

RiskPertAlt

Months to complete / YES
-6.21 621

0.00

| k| 3| | | @ 2 QT #

90.0%

Input parameters

A% associated to lower percentiles
ALower percentile value
A% associated to second percentile

ASecond percentile
A% associated to upper percentile
AUpper percentile

WPALISADE



Normal Distribution (RISKNORMAL)

Description

I Itis the most popular distribution of all'as
it describes many natural phenemena
suchasp e o p l“e0:S: = ;1 QO and

I Itis being used in several scientific
applications where variability is explained
by a single cause.

I It has Infinite Limits & Watch out !

Examples

. Process variation
Inflation rates

Price of goods
Measurement errors
Population sampling
Volume forecasts

Input variables

AMean
AStandard Deviation

WPALISADE



Distribution Fitting

Description Pe— =
. . . Fit Comparison for other fi»

i Highly Effective to compare a o s e
hypothetical distribution:-against

historical sample data

I It combines the-effect .of multiple
assumptions

I It is important to remove any
trends or stationanpehaviourof
data

[
O
-
[
O
-
[
O
-
[
O
-
[
O
O
O
O

Example
I Historical price data

Input parameters

AData source

WPALISADE



TheRiskRegister

= M Project Cost Estimation Model (Initial).xlsx - Excel

File Home Insert Page Layout Formulas Data Review View Developer Help @RISK Q Tell me what you want to do

E Eﬁ f-'r == l—%l terations 1000 -~ ‘ - =} ‘ Nr “ "’4 E‘ Eﬂ ,  Utilties -

Simulations
Define Add Insert Define Distribution Model Data fmulations 1

Help

Color Cells -
Start Advanced RISK Time  Project Library Swap Out m OIOrEELs
| | = | Analyses ~ Optimizer ~ Series ~ v = @RISK @Thumbnails - T

Distributions Output Function ~ Correlations = Fitting ~  Window Viewer Settings E l@ E ﬂ Simulation

Model Simulation

Tools Utilities
ft | Risk#

Additional Risks

Probability of

Description Task under impact
Ocurrence

(Months) | (Months)

Task 1 & Task 2
Task 3 & Task 4
Delivery's delay from suppliers | Taské | 45% | 1 | 8

WPALISADE



BernoulliDistribution (RISKBERNOULLI)

Description
It only allows integer values
i 0= Failure, 1 = Success

i p : Probability of success in a
single trial

I RiskBernoulli(p) = Result for a
trial

Example
- Flipping a coin
- Ocurrence of a single event

Input parameters
p = Probability of ocurrence of a Success

WPALISADE
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Allows simulation of proje
for Excel

Modeling Is d
@RISK for Pre
Microsoft P

All scheo

How

9

@RISK for MS Project

-

Iles using @RISK

2 still done in Project
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Excel 1's a New nVi ewc

» A new communication layer between Excel and Project
was built

A This allows live updating of schedules in Project when changes
are made in Excel

A Combines the best of two worlds i Excel 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 Allschedule This ensures that
Project and schedule i Results go back to calculationsduring results are calculated

recalculated using @RISK for Excel simulations are done just as an addn to
those values in Project Project would do

WPALISADE



Risk Approach

Traditional vs Integration Approach

Traditional Integration

» Use Excdbr Cost » Excel + MS Project
RiskManagement » Runanalysissimultaneously

» Use MS Projedor A Cost+ Duration
DurationCost » Componentdinked o
Management A Gantt Chart Risk )\ (Project

A CPM Slackime, A RiskRegister Register
etc.

g

ScheduleRiskAnalysis

WPALISADE



What does a User Need?

» An Installed corg V Version

of @RISK f
schedules

» An installe
higher

» Proi
wa

- WPALISADE



@RISK for Project Interface

Home Insert Page Layout Formulas Data Review View Developer @RISK

» gl %  Iterations 100 - & T ¥ summa & o = Utilities ~
fo & A 22 A FFE T R o
- - ES=2 Y Define Filters “ | @) Help~

Simulations 1 »

Define Add Insert Define  Distribution Model ; = Start Excel Browse Advanced RISK brary | L.
Distributions Output Function ~ Correlations Fitting~ Window | Settings ﬂ 59 [_" 1 Simulation | Reports Results X =] _E'J Analyses » Optimizer * &3 Videos

Model Simulation Results Tools

'i';:'. EE[ o Utilities =

¥ Help ~
Project | Library -

- \eA Videos

Import MPP File...

Model Tools

Charts and Reports

Schedule Audit...

Project Settings...
Project Link

sync Now

WPALISADE



Import MPP File

E Ffrl 4 Utilities ~

) Help ~
\k:g Videos

Project| Library

Import MPP File...

Model Tools 4
Charts and Reports »
Schedule Audit...
Project Settings...
Project Link

Sync Now

:~;'| Import Settings: Correlations

Import Project to

{+ Mew Workbook

{ "~ Active Workbook
Project Tables to Import

Task Table @ERISKE

Resource Table ERISK

@ERISK 4.x Data to Import

{* Imported Table - Data is Located in Field(s):
<Mone >

" All Text Fields in Project - Data is Located in Field(s):
<Mone >

WPALISADE



New Risk for Project Interface

l;_—r‘l el - Bookl - Microsoft Excel S=REC E

Home Insert Formulas ) Rew View Developer { & e o g 23

..p !. )(.;. '1.".1-"". ﬁ 3 4 Tterations 100 J #= summary = I A Utilities ~
" s et : = 1 - L “¥ Define Filters ' @ Help -

Simulations .
Start el Browse | _ Advanced

Define Add Insert Define Distribution Model o . =] e : 1 S
Distributions Qutput Function = Correlations  Fitting~  Window | 2ettings f l';-q E A Simulation | Reports Results ﬂ J Analyses ~ Opti deos

Model Simulation Results

Duration Start Finish Sep-2010 Oct-2010 MNov-2010 Dec-2010 Jan-2011 Feb-2011  Mar-201
1 Database Training 178 days 9/9/2010 5/16/2011
2 Move to new database system

Install software

3
4 Install test drive 20 days

Set up terminals 10 days
Work software tutorials

Develop training class program

Group | training

Group Il training

Group Il training

Group IV training 20 days

2
H 4 r M| Tasks =1 1]

Ready | & | ll.@]@@ -

WPALISADE



@Risk & MS Project in Action !
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