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Why Monte Carlo Simulation?

» Evolve “point estimate” spreadsheets for more robust analysis

» To capture the effect of ¢ inputs, especially in
contexts where tra is weak:

» Quantify bot lity of outcomes
(traditional sensiti de only)
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How MCS works...

Let’s use a Uniform distribution as an example:

f x =1/ max—min

| Probability
sy Depsity Function

Maximum  10.0000

Mean 6.0000 ( P D F)

Std Dev 2.3094

F x =P X <Xx

Cumulative ' = X—min / max— min
Distribution | — o
Function (CDF) | v 5000

Std Dev 2.3094
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Traditional Approach — "Valuation™

Outcome is based on the single value for each defined assumption

Discounted Cash
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Risk Management Approach

Outcome is a range of possible values generated from applying simulation

techniques to key assumptions using business developed probabilities

Value Range of
Ranges Possible
Outcomes for
NPV, Payback

and IRR

Discounted Cash
Flow Analysis

Risks &
Opportunities




Risk Analysis: Summary
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@RISK Ribbon in Excel 2007

Page Layout Formulas Data Review Vi

-;;-:-' / 238  iterations 1000 NS Wl | f ] QL. ' Library ~
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4 Utilities ~

Simulations
Define Insert Define Distribution Distribution Maodel - . B g - Excel Swap
Distributions Qutput Function ~ Correlations Fitting ~ Artist Window é 69 f E 1 K| | Simulation Analyses~ || F t E ; Reports Functions | @) Help ~

Model Simulation Results T«
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Define Distributions

)

J Home Insert Page Layout Formulas Review View

Define P
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I\ @RISK - Define Distribution: A1

Name

Cell
Formula

Select the distribution to add to this formula:

Common IFa»orltes l Discri ete ] Continuous ] Alt Parameter< ] Speaal I ERISK lerar\ | All

'YW I ﬂ

Binomial Cumul Discrete Expon Gamma General Histogrm

LAAMAAEA

Lognorm Normal Pert Poisson Triang TriGen Uniform Weibull

'@ll Make Favorite I Select Distribution | Cancel I
-




Define Distributions
H A & A o |22

Define Add Insert Define Distribution Distribution | Model
Distributions Qutput Function ~ Correlations Fitting ~ Artist Window

Model

A= EREEY @ ‘f@a F s Iteratiu:unsSimulatiu:uns B E i"@a
A
|

© | m | — | [ | i~ | I | I
I5K - Define Distribution: B3

Marne |

Cell =RiskTriano(-10.0,10%
Formula

M riang-10,0,100 |
Function Triang j
Parameters Standard

Min -10

M, likely
Max

10
EI;I_"‘” ' [l Trinat-10.0,10
Minirurn - 10,0000
add Crverlay | ' Magimurn 10,0000

Mean 0,0000
Std Drew 40825

] i T




Model Window
¥ S ' 4

Define Add Insert Define Distribution Distribution
Distributions Qutput Function ~ Correlations Fitting ~ Artist Window

Model

@RISK - Model |;\@@‘

Inputs I Outputs ] Correlations I

Model Inputs in Open Workbooks:

MName Cell Graph Function

INumber of v ¥ RiskDiscrete({-
|Competitors / 2016 1,0,1},{1,1,1})

INumber of L C ¥ [RiskDiscrete ({-
;Competitors/2017 1,0,1},{1,1,1})

Category: Product Development

{Product c35 v RiskMNormal
iDevelopment f 2008 (50000, 10000)

IProduct D35 v RiskNormal

|Development / 2009 (20000, 2000) 20000

iProduct E35 v r [RiskNormal
\Development / 2010 (10000, 1000)
Category: Sales Volume

r RiskNormal

| g s
|Sales Volume f 2010 E32 (3000, 1000)

2 ¥ T RiskNormal
Sales Volume /2011 F32 (5000, 1000)




Simulation Settings

View @RISK

Iterations 1000 v _
Simulations 1 v &

= Start

£ 6? E E 1 L Simulation

Simulation

“@RISK - Simulation Settings

Diew I Sampling I i

Simulation Runkime

mumber of Ikerations I 100 - I
rumber of Simulations I

Mulkiple CPU Suppork Disabled

When a Simulation is Mot Running, Distributions Return

™ Random Yalues (Monke Carlo)




Simulation Settings

* @RISK - Simula*- ~~ttings

nulation

* @RISK - Simulation 52 * @RISK - Simulation Settings
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Simulation Progress Window

64%

Iteration: 6400 of 10000

Simulation: 1of 1

Runtime: 00:00:07 of 00:00:13

Iters Per Sec: | 1069.89

El@ 2> | =]

Show Update FRun Pause Stop

Results Graphs/

! Reports
Window Feal-time

Show
Erncel




Results Summary Window

,‘_.J ¥ summary
T I

Y Define FilNs
Browse

Results Xi| =] %

Results

<= @RISK - Results Summary

Inputs

Simulation Resulks For Oukputs:

Total Payment Amount [/ 1 |Sheet1 i 3490.019 106.3739

=|Rat

Ty
Total (RandamTrend) | 1 16 49541.75

Total (Random W




Report Settings

;;y & Library -
== U 4 Utilities ~
Excel Swap

Reports Functions | @/ Help ~

Tools

¥ @RISK - Reports

Simulation Resulks

MECuick Reports

[] Detailed Statiskics

[ ] Sirnulation D

[ Sensitivity £

[[] Scenarios

[[] Template sheets

Madel Definition

[]Inputs
[ ]outputs
[]Correlations




Graphing Results

NPV (10%)

Net Income / 2009
+163.1 570

Total Revenue

Cost of Goods Sold

Gross Margin

Operating Expenses
Eamings Before Taxes
Tax Basis

income Tax ...
Net Income

Unit Cost
infiation Rate
Tax Rate

Sales Price
Sales Volume

Product Development 5 1 . 4 = : w— Nzt Income / 2008

| $ 5 0 9 000,00 1 0 . - . ——
&a:;a depen o5 Minimum -187845.4750
T > n)\Sheet1/ g Maximum  -12375,38%6
SRISK - Browsing Results: Cell D22 Msan -55555.5548

Std Dev 22256.9313

=
o
<
Y

Values in Thousands

)| V| 10000/10000 values Used
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Fitting Data

» Tests used'
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Distribution Fitting

) Description  @RISK - Fit Resuits
] Rar ) »ﬂ Fit Comparison for Exposure

° Effectlve fo r. d ESC r.l bl ng a 10 Rlsk(zir‘v;r;\a(ll.ZOQ,Siﬁ-‘thskfl;:flt.5-42.974))
. o o . . . InvGauss .8960
distribution by aligning it to peosns 129520
. . LogLogistic 13.1280
existing data Lognom 132160
Weibull 18,1120
. g Trian 99,4560
* Combines effects of multiple ‘Exnfoﬁ 30,1360
Uniform 427.3440
assumptions into one assUMpPLio! .-

» Examples

It is important to remove any.
trend or seasonality from the:dat

Historical waste data

Historical market prices | Values i Thousands

Any distribution needing tobe

aligned to existing data . Source data

- BX]

. Input

Minimum  300.7045
Maximum 2062.3879
Mean 903.5910
StdDev 2829090
Valoss 500

— Gamma

Minmum 42,5740
Maximum +om
Mean 903.5588
SwdDev 2827172



Correlation

» Correlation exists b
distributions |

» Not applica
» Correlation
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Correlation

» De S C”ptl on ‘Fﬁ @RISK - Define Correlations: RISKCorrelations Q@‘
i f . Matrix Name Risccorrelatons
« Specifies the relationship o S c———
between tWO or more Input Location [___——— EE]
Varlab I eS [V Add Heading Row/ Column and Format
* FOI’ aﬂa|ySIS and r|Sk Instance | I é]_];]ill
assessment it is important to e -
account for correlation betwee CellD17 celD1 celD19
variables | |
» Examples it

Cell D17

- Material Load vs. Fatigue

« Pricing vs. Volume

« Supply vs. Demand

« Weather vs. Claims Losses

S/Euro
Cell D12

',@1 l I | Add Inputs | Delete Matrix | OK I Cancel |



Exercise: Exposure In
Long-Term Decisions

» The Key Result: NP
» The Key Unc

nd IRR Variation
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Sources of help
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On-line tutorials
Help menu within t
Software manu
Palisade we www.palisade.com
Helpdesk: pdesk.palisade.com/
Forum:

Palis tech-support@palisade.
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