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Summary
MC FLO allows you to simulate uncertain evewtth the popular MonteCarlo simulation
approachusingMicrosoft Excel®Arrangeeasilyvariables

to a distribution or time seriesfunction and create
graphicallycorrelationsbetweenthem. During theMonte
Carlo simulatiorand at each iteration every variable
assigned an allowable random valuand the
corresponding results are storeddnalyzethe results
using standardized charts, upload individual iterations
into the model and share the resukt®nsideringdifferent
scenariosg all this in the native Excel environmeniNo
separate viewers or otheadd-ins are required.

Monte Carlo simulabns makedecisions easiekVhether

in the launch of a product, in the context of corporate
planning, project controlling, the management of the
portfolio, risk identification and more reveal how likely
the resultsare and where you shoulgay attention for
success. With MC FLO you can judge wimiglactscan be acceptednd which should be avoided
to ensure the best possible decision under uncertainty.

Use additionally the integrated time-series basedorecasting tools to automatically predict
potential future developments (costs, revenues, etd)C FLO is complemented by Bayesian
statistical methods: Combine assumptions and data to make better decisions. You can use
Bayesian statistid® solvelinear regressions anthake better decisions iolassificatiortasks

MC FLO is fully integrated into Microsoft Excel®. Call the integrated MC FLO functions easily as
any other functions are called Microsoft Excel®. Familiarize yourself right away with MC¢FLO
low incorporation costs, maximum efficientyJse MC FLO to make datdented decisions.
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Introduction
Welcome to MC FL®IC FLO is a Microsoft Exedd-in simulation toolfor Windowsthat puts

you in the position tacalculate andvisualizethe uncertainfuture and thusenables you to make
more informed decisions

System

Thesimulation with MC FLO requires the installation of Microsoft Exael &t leastversion 2010.
MC FLQ®uns bothon both 32bit and 64bit Excebystems. In addition to Excel, ynaed the.Net
runtime version 43, which can be obtained free of charffi@m Microsoft. For time restricted
licenges an internet connection is necessary to run the simulati@hsat's all.

Installation

al C[ h R2 Sspgcidiinstgli&tiSnRinzib the desired version (34t or 64-bit) on any

local folder and copy thécene TAt S 6a/ C[holEGO (2 e2daNy daé R2 O
click on the MC_FLO_FIRST.xll file emdfirm the load procedureExcelill start automatically

with a newribbonmenu calledMC FLO". You can immediatshart with the specification of the

modelwith a newor already existingvorkbook.Info: If you want to start MC FLO automatically

with each Excel start, unpackd corresponding .zip file directly in the atiddirectory d the

corresponding folderlike aC\Userdyour username\ AppDatdRoamingMicrosoft AddIng (the

path may differ, see Exeel File> Options> Addins> Go-> Browse the path of your add

folder)

Important: You must have previously stored the license key in gersonalWindowsdocument
folder. At https://www.mcflosim.ch/en/the-product/fag/ you can use a small program to
determine the document folder of your computer.

More

If after reading thignanualsome questionsremain unanswered, do not hesitate to contact us
(mailto:support@mcflosim.ch More information and educational videcare available at our
homepage See also aublog contributionghere. We urge to rurthe examples shipped with MC
FLQo gain better insightsf the capabilitiesand embeddedfunctions

Disclaimer
The program is designeahd developedvith the utmost care. However, since dependendes
Microsoft Excel exist, a continuodanctional testhasn’t be carried out.Nevertheless, ¥

exporting the entire data you have the model results always undeontrol and therefore
MC FLO User guid
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maximum transparencyPlease note that the manual may be subject to change at any time. The
images may differ from the actual program.

Therespective rights of use of the names used hisrgoverned by their holders

Procedures to run aimulation
The simulationis performed in three steps

a) Design a model and determine which variables are uncertain. Uncertain means that you
do not know exactly which value may occur in the future. But you have some idiea of
possiblevalues

b) Assigreach uncertain variabl® a properdistributionor time seriedunctionanddefine
dependencies (correlations) between these variables.

c) Determine which calculated values you want égamine additionally andstart the
simulation

Model definition

The keyaspect of asimulation is theappropriatespecification of a model that best describes the
situation to be examinedEvaluating a bsiness casaeeds assumptions about the future
revenuesand service costacurred.Some assumptions may lgévenor a certain(prices), other

may beconsidered upertain (penetration rate costs of production Additionally relationships
between thedifferent variablesnustbe consideredSo,it may be that the unit cosaf production
and thesales volumés negatively correlated. An increagethe sales volumes wiherefore be

linked witha reduction in unit costs.
MC FLO User guid
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Document the assumptions. Follow the rule of thumb thgboorly specified modetill not be
salvaged by an extensive simulation run. Loosely speaking: A mopeddict the weather will
not be suitable to evaluat@& business opportunity.

Identification of uncertainty
After the model setup, the uncertain variablesnust be assignedo a distribution, a function
which best reflect the future state of those variablelere MC FL&how itsglance Specify which

[B Muttiple simulation | Show statistical parameters

Wbl distibution
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After selecting a distribution functionsing the ribbon fieldan Excel dialogppears, where, as

with any other Excéiunctions

¢ different parametersmust

be inserted whereby jonsargumente
absolute values or reference Flosimula_Trianguiar

Lower_Limit | =04 = -003
to other cells for number saper timt oo
related variables are Mode |0 - oo2

Variable_name | “Initial_growth_rate" = “Initial_growth_rate”

supported. Note that Nber ]
characters that are not - 0008666667

FLO Input: Returns a triangle distribution.

compatible with the name
manager are replaced by a
« » for the variable name. Formelergebnis - 0.7%
After the insert processthe .
Excel cell will display the
expected value for the
selected distribution function.

Lower Limit Defines the lower limit of the distribution.
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If you are not sure which function you should use, usegthphicalwizard to display the functions
defined in MC FLO and then import them into Excel. Proceed as fotjowe:"Choosewizard"
and select from the various functions the one closest to your expectations. Enter the values

% “%

& betwsen bars: Without distance -

ALISOATAO G2 GKS Tdzy Ol ANArgberadifeRafoNT, eénterithehumBell & NB ¢ @
values to be considered in the simulation and define the numberobimnsto appear in the
diagram under Number of bin8. After pressing "Show", the result of the function (in thbove

example the triangular distributiors showr) appears after a short timé\ote, that for several
functions you can also specify a minimum, a maximum and in addition, specify if the numbers
should be roundedunderd t | NJ ¥ Spiidd)ESeveral quantiles are displayed alongside the
mean value, the minimum, maximum, variance and standard deviation. lchiédmta vertical line
6aYFIAO A0GNRLISé0 gAff | f aaluedd Be distibutod ghd theK A O K
corresponding quantile values. Just press the left key of the mouse over the stripe and move to
the right or to the left and the x and quantil@aes will automatically be updateBy clicking the

right mouse on the canvas, MC FLO loads the empitatal ¢ if any - that has been selected
previously in ExcelThe historical data will be loaded as "RBaita" and shown as a line graph.
Please note that you will have to reload the historical data every time you choose another
distribution function.Enter a name under "Name of distribution" for the function, select an
appropriate cell in your model, and after pressing "Save" the function is inserted automatically to
the currently selected Excel cell.

Tip: Zoomdn or out the wizard window if the values of the magic stripe are not visible.
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In Excelthe variable is presented both as a formussarting with "FLO_i_'gs well as number,
which is defined as thaverage value othe defined limits.The cell is also marked with a
backgroundcolourandregistered in the name manager Bkcel.

Important: Each variable is stored in Excehi® hame manager. This requires that the name of
the variablecannotcontainempty spaces. Make sure that other variables that are not defined by
MCC[ hX R2 y2G &dFNI 6AGK bC[hyAuyt

You can like any other functiofn Excet adjust the formulan the Excel editoto suit your needs.
The combination of several MC FLO functioriglig supported- use the variety and flekility of
ExcellNote, howeverthat only MC FL@rmulas are alloweth an individual cels the principal
function. Otherwise, incorrect valuesill be shown in the result workbooRshighlightedin the
figure, only a MC FLO formula is inserted in a ¥elli can use other Excel functions within a MC
Clh Fdzy OlA2ys tA1S arclhaiaydzZ I g5Aa0NBGS! yAT2N)O
allowed to user other functions outside a MC FLO functiddell contents like
o=FLOsimula_DiscreteUnifor8@0, 500) k 9giguld be avoidedfor a simulation. We
recommend  using
complex  functions

[ Muttiple simulaticn | Shaw statistical para 0UtS|de Of a MC FLO
tian [> Lockpunlack Ri | Use correlations [Estant .
wariable = Fit distribution o forst-case: D isualize simulation [ Reset fu nCt|0n USG
= T E references to the
I ‘ A complex function
instead.
Important: Make

sure that the values
fall within the
allowable range,
otherwise this may
lead to false results.
Example: You define in cell Aliniform distribution with the lower limit of 5 ané maximum of
10. In cell Al value of 7.5 is shown. In cell B1, you wanspecifya uniform distribution with
lower limit as a reference to cell Al. Since within siraulation cell Alan also assume a value
of 10,the upperlimit of the cell BImust be a numbehigherthan 10.
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In addition to the continuous distribign functions discrete distributiongre availableThese ee
then particularly useful if yes /anconditionsare necessargr if only integernumbers should

ariable: v @Chaose Wizard: ¥ D Register variables . Best-case: 08 Iterations: 10'000 E;‘}Muhiple simulation | Show statistical parameters

P Insert eorrelation D Lock/Unlack T

L |

Real-case: 0.5 ~| Use correlations @Sﬂm

l l Discrete uniform distribution ] ‘ = ‘ Bernoulli distribution Binamial distribution Statistics
. |

L Initial_growth rate”)

K L | ™

Poisson distribution Pascal distribution R Geometric distribution

|”hnuu

Hypergeometric distribution

Praject Free Cash Flows

cHF300 00

appearin the model.

Info: In the discrete uniform distribution with the value range [0,1], the value Shiswn as
standard in Excel.
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Additionally, yu can st the number of occurrences per iteration run for each function. This is
particularly useful when you want to multiply amcertain variable with another variable

(constant or uncertain). For example, you can model the uncertain variahles'amouritand

"al £ S InithpeddSril of each otheand thus aggregate the total to the desirésiales”

figures Commonly this is known as a compound function andlaexpressed in MC FLO with

GKS 2LJXdA2y LIt abdzyo SNE LI NI Y S (iechdipoundfunctiéndlity A £ £ dza G NJ
is accomplished by a triangle distribution for thales amounand also a trianguladistribution
forthesaleprice® , 2dz OFy Ff a2 O2NNBfIGS GKS dzy OSNI I Ay dab
functions of MC FLCas expressed in a correlation betwetre number of customerand the

weather conditionsn the mentioned example.
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In addition to dstributions of events, you can also select certtiine series to model pricer

volumedevelopments

MC FLO supportstationary auto-regressive models in form of AR(1), MA(1), ARMA(1
additionallythe Wiener process (also called geomeBrownian motionith drift as a random

walk processwith normal log returnsand constant volatility and the ARCH(1) process for-non
constant volatility Please note that for time series the magical stripe is not avail&dase note,

that a simulation with thousands of iterations for a particular time series variable is equivalent to
the determination of one path of a time seriempess over thousands of periods. However, if you
like to simulate a time series process over the next 10 periods, you should enter 10 in the optional
GbdzYo SNE LJ NI¥ YS{SNW®

For continuous and discrete random variables, you can use the wizard to create a custom
distribution. There are two options available for this purpose. The first option consists to mark
the correspondingraluesof the model workbo& and totransposetheseinto a histogram. After
pressing"Wizard" and "Custondefined’, the data will be loaded into the wizard and you can
adjust the histogram witlthanging thé'Number of bins". The second way is to direathport a
histogram, usingfollowing the six columns as a template. "Min" and "Max" indicate the
boundaries of the individual columns, "Number" the number of hits and "Percent” the relative
hits. The terms ending with "cum" represent accumulated values. Here is an example where eight
valuesare mapped into a histogrammsingl2 rows.
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