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SimulAr: Monte Carlo Simulation in Excel

Introduction:

Welcome to SimulAr, a Monte Carlo simulation software developed in Argentina designed
to analyze and evaluate business situations and taking decisions under a risk context. Risk analysis
is a technique used to help decision-makers to evaluate a problem under uncertainty conditions. In
that context, to obtain the closer possible result in comparison to what will happen in the future is
indispensable when you are making an economic evaluation. According to this point, it is necessary
to appeal to methods that consider and quantify the risk. Nowadays, a great number of managers,
business analysts and MBA students, use spreadsheets to develop their models or to evaluate their
projects. SimulAr is a program developed as a complement of Microsoft Excel (Add-in) and it is
characterized by their simplicity and flexibility allowing the user to handle in a well-known
environment

SimulAr focuses in the method denominated "Monte Carlo Simulation” to make a risk
analysis. This method consists on assigning probability distributions to model variables that involve
risk and then generating random numbers based on those distributions in order to simulate the
behavior the modeled problem will have in the future. By this way, it is possible to obtain more
realism and reliable results when making decisions.

Traditionally, risk analyses were made studying static and one-dimension scenarios (for
example, a pessimistic scenario, a more likely scenario, and an optimist scenario) predicting only
one result when sensitizing the variables. SimulAr allows the user thoroughly complete this study
incorporating dynamism to the model obtaining not only extreme values but also all those scenarios
that are in between. This allows, for example, estimating the probability that an investment project
has a net present value greater than zero.

User license agreement:

SimulAr is not a freeware program but rather it is software considered "emailware", what
means that you have to send me an email with your comments about the program and the model
developed in Excel in order to share it with the rest of users through the SimulAr Website. Anyone
who uses SimulAr without completing these conditions will be working with an illegal copy.
SimulAr goal is to “scatter” simulation and risk analysis technique both in academic and business
environment. Every time a user builds a simulation model will be helping another one to know this
methodology and describing in what situations or context it is possible to apply a simulation. The
most efficient way to achieve this goal is publishing the model you built in the SimulAr Website.
Nevertheless, considering the characteristics of confidentiality your model could have, it is possible
to publish a model with fictitious data, always respecting the essence of the original problem.

It is not allowed to make any change or publication of Simul4r without author’s previous
authorization.

System requirements:

The minimum requirements SimulAr requires to work are:

e Pentium | Processor or similar
e Microsoft Excel 2007.
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e Microsoft Office Web Components v10.0 installed? before SimulAr.

e The Microsoft Excel add-ins "Analysis ToolPak", "Analysis ToolPak - VBA" and
"Solver" installed. To install these Microsoft Excel add-ins you have to select the
"Office" button and then "Excel Options':
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Then select “Add-Ins” and the button “Go”.

2 If you have Microsoft Office XP installed you probably already have this application in your system. In case you don't
have the OWC installed, it can be freely obtained from the Download section at the Simul4r Website or alternatively at
the Microsoft Website at: http://www.microsoft.com/. In Appendix | it is explained how to install the OWC application.
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Opciones de Excel

Mas frecuentes

|$ Ver y administrar complementos de Microsoft Office,

Cantenida invisible

Filas y columnas ocultas

Hojas de calculo ocultas

Datos XML personalizados
Encabezados y pies de pagina

Herramientas para el eura

Farmulas
Revisian Complementos
Guardar Nombre Ubicacion Tipo
Avanzadas DRONPECATICY: IS e o NS B Ias . " -
Acrobat PDFMaker Office COM Addin LW 0WPDFMaken Office\PDFM OfficeAddin.dll - Complementa COM
Wﬁ"\ Herramientas para analisis Lee\Officel2iLibrandAnalysist AMALYS32 XL Complemento de Excel
L ~ Herramientas para andlisis - VBA Che\Officel 2\Librand\Analysis\atpvbaenxlam  Complemento de Excel
Complementos Solver & Flice\ Officel 2'Librant SOLVER \salverxlam  Complemento de Excel
N
Asistente para busquedas lookup.xlam Complemento de Excel
Recursos Asistente para suma condicional sumif.xlam Complemento de Excel

Ches\Micrasoft Office’\Officel 2Z\OFFRHD.DLL
Ches\Microsoft Office\Officel 2\OFFRHD.DLL
CheesiMicrosoft Office\Officel \OFFRHD.DLL
Ches\Microsoft Office’\Officel 2WOFFRHD.DLL
eurotoal.xlam

Ches\Microsoft Office’\Officel 2\OFFRHD.DLL

Inspector de documenta
Inspector de documento
Inspector de documenta
Inspector de documento
Complemento de Excel

Inspector de documento

PersonMame (Contacto de Cutlook)
VBA del Ayudante para Internet

Chicrosoft Shared\Smart Tag\MNTLNAME.DLL Etiqueta inteligente
Chrosoft Office’\Officel 2\Libran\HTMLXLAM  Complemento de Excel

Complemento:  Acrobat PDFMaker Office COM Addin
Editor: Adobe Systems, Incorporated
Ubicacion: C\Program Files'\&Adobe\Acrobat 7.00\PDFMakerOffice\PDFMOfficesddin.dll

Descripcion: Acrobat PDFMaker Office COM Addin

Administrar: | Complementos de Excel é ! T >

[ Aceptar ] [ Cancelar

Next look for the mentioned add-ins, click on them and press “Ok”.
For an optimal working of the program, it is recommended to have:

e Pentium IV Processor or similar
e Microsoft Excel 2007.
e 1GB RAM memory.

Installation instructions:

g)nce the program was downloaded, double click on the “setup” file in order to begin the
process”:

_EI setup

=) SimulAr Setup
L%’ Developed by Luciano Machain

The setup wizard will ask you to press Next> to start:

* The author does not assume any responsibility for the errors and fails the installation of SimulAr may cause in the
user's system.
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Welcome to the SimulAr Setup
Wizard
Thiz will ingtall Sirmuldr +2.5 an your compker.

[t iz recommended that you cloze all other applications before
continuing.

Click. Mest to continue, or Cancel to exit Setup.

[ Mext l [ Cancel ]

Next, the User License Agreement described above will be displayed. If you agree, press "I
accept the agreement” and select "Next>", otherwise, select the "Cancel™ button.

License Agreement

Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before cortinuing with the installation.

Ilzer license agreement: S

SimulAr is not a freeware program but rather it is a software considered
"emailware”, which means that you have to send me an email with your comments
about the program and the model developed in Bxcel in order to share it with the
rest of the users through the Simulfr Website. Aryone who uses Simul Ar without
completing these conditions will be wordng with an illegal copy. The SimulAr goal is
to “scatter” the simulation and sk anahysis technique both in the academic and
business environment. Eveny time a user builds a simulation model will be helping
another ane to know this methodology and describing in what situations or context

it is possible to apphy @ simulation. The most efficient way to achieve this goal is W
() | accept the agreement
() | do not accept the agreement
[ < Back ” Meat = l [ Cancel ]

The next window will request you to select the folder in which SimulAr will be installed and
the minimum space required on your computer hard disk to carry out this process. The SimulAr
User Manual will be also installed in that specified folder:
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Select Destination Location
Where should SimulAr be installed?

”J Setup will install SimulAr into the following folder.

To continue, click Mext. F you would like to select a different folder, click Browse.

“Program FilesSimul &

At least 5.1 MB of free disk space is required.

[ < Back ” Mext = ][ Cancel ]

Select “Next>" to continue. Later on, you must enter the folder in where the SimulAr’s
shortcuts will be created.

Select Start Menu Folder
Where should Setup place the program’s shortcuts?

Setup will create the program’s shortcuts in the following Start Menu folder.

To continue, click Mext. f you would like to select a different folder, click Browse.

[ < Back ” Miext l[ Cancel ]

Once selected "Next>", you will have the option of creating a shortcut in the Windows
desktop. Click on "Create a desktop icon™ if you want to perform this additional task.




SimulAr: Monte Carlo Simulation in Excel

Select Additional Tasks
Which additional tasks should be peformed?

Select the additional tasks you would like Setup to peform while installing Simulfr, then
click Mext.

Additional icons:

Create a desktop icon

[ < Back ” Mext = ][ Cancel ]

Selecting "Next>" again a window will be displayed indicating that everything is ready to
begin installing SimulAr. Select "Install”.

Ready to Install
Setup is now ready to begin instaling Simulfr on your computer.

Click Install to cortinue with the installation, ar click Back i you want to review or
change any settings.

Destination location:
C:\Program Files™Simul Ar

Start Menu folder:
SimulAr

Additional tasks:
Additional icons:
Create a desktop icon

[ < Back ” Install ][ Cancel ]

Concluded the installation process the Setup Wizard will ask you if you want to launch
SimulAr. Click on "Launch Simul4r" and then select "Finish".
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Completing the SimulAr Setup
Wizard

Setup has finished installing SimulAr on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

Launch SimulAr

The installation process will have concluded and SimulAr will have installed successfully.
You can launch SimulAr when you require by clicking on the icon generated in the folder called
SimulAr. You can additionally uninstall the application selecting the option "Uninstall SimulAr".

A simuiar

& Uninstall Simular

= User Manual

Launching SimulAr:

Before launching SimulAr a window will be displayed noticing that the program contains
macros. For the correct work of SimulAr you must select the option "Enable Macros".
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Aviso de seguridad de Microsoft Office Excel

@ Microsoft Office ha identificado un posible problema de seguridad.

Advertencia: no es posible determinar si el contenido procede de un
origen de confianza. Debe dejar este contenido deshabilitado a menos
que de &l dependa cierta funcionalidad basica y confie en su origen.

Ruta de acceso del archivo:  C:\Program Files'\Simul Ar\Simul Ar. xdam

Las macros se han habilitado, Las macros pueden contener virus u otros riesgos para
la seguridad. Mo habilite este contenido a menos que confie en el arigen del archivo.

Mas informacidn

[ Habilitar macros ] E.Eeshal:-ilitar Macras |

Then, the following screenshot will be presented:

Microsoft Forms

' Esta aplicacion va a inicializar conkroles Activell gue puede gque no sean seguros, Si confia en el origen de eske archivo, haga clic en Aceptar v los
. controles se inicializaran utilizando la configuracidn actual del drea de trabaijo.

CE J Cancel |

Wait some seconds while the program is loaded. Next, a SimulAr welcome screen will be
displayed. This window will disappear automatically lapsed some seconds.

SimulAr v2.5 - Monte Carlo Simulation in Excel

| Terms and Conditions: |

) S ey TR

Simular is not a freeware program but rather it is a software considered "emailware”, what
means that wou have to send me an email with vour comments about the program, and the

model developed in Excel in order to share it with the rest of users through the Simular
Websike, Anvane that uses Simular without completing these conditions will be working with
an illegal copy 11! Ik is nok allowed ko make any change or publication of Sirmular withook ey |F

previous aukhorization,
Thanks you and I hope wou enjoy it 11

_Aurn
D_ T {'-J g (§ ,
e -:m Ay L
- ] '_."'J ." I .‘ 4y 5, ‘ "
A vy, simularsaft, comn, ar

Application developed by Luciano Machain
M. A, in Finance
Mational University of Rosario, Argentina
[uciano_machain@yahoo, com, ar

Subsequently SimulAr will be ready to use.

11
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SimulAr Toolbar:

When launching, SimulAr shows a toolbar allowing users to have simple access to each
option the program offers. The SimulAr toolbar consists on thirteen icons:

'Dn \ = i Libro2 - Microsoft Excel
Inicio Insertar Disefio de pagina Farmulas Dratos Revisar Vista Programador Simulir
E 5 E fa =
E b @ @ A ) b |5
Input Output Sensitivity Optimization Correlation Dlsplay Delete Simulkr Display Fit Sensitivity Optimization || About
Variables Variables Variables  Variables Matrix  Variables Variables Results || Distribution Analysis Analysis Simulir
Define Variables Simulation Aditional Toals About

Meaning of each icon:

o Q The first icon is used to define input variables of the model.

.‘.
o M « This icon is used to define sensitivity variables to do What if? analysis.

e =i This icon is used to define optimization variables to run simulation with
optimization on each iteration.
e = Thisicon is used to add correlations coefficient between input variables.

e =z The next icon displays all inserted input, output, sensitivity, optimization and
correlated variables.

or optimization variables.
. = Selecting this icon the simulation is executed on the current spreadsheet.
o = The next icon shows the simulation results.
o . This icon is used to fit distributions to data.

e i This icon is used to perform What if? Analysis.

= This icon is used to perform a simulation with an optimization on each iteration.

12
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N ) . . )
e =t The last icon shows information about the SimulAr version and author.

Model building:

SimulAr has the advantage of being friendly when developing a simulation model. Through
five simple steps you will be under conditions of obtaining information for taking decisions. The
steps to performing a simulation are:

Define input variables.

Define output variables.

Enter correlation coefficients between input variables (this is an optional step).
Run the simulation.

Display the simulation results.

agrwNOE

Next, each of the functions SimulAr includes is explained on detail.

Define input variables:

The first step to consider the existence of risk and uncertainty in the model is to define input
variables. Input variables are those factors, indexes, items, etc. it is believed they will have a
random behavior in the future. For example, for an investment project, revenues can be considered
as an input variable of the model considering some ranges or parameters depending of how the
economy of the evaluated sector evolves, the competition incidence, etc.

Each of these random variables can be modeled by assigning a probability distribution
reflecting their future behavior. One of the methods to achieve these estimates is appealing to
historical information to predict what will happen in the future. Later on in this manual it will be
explained how to fit the best probability distribution using SimulAr.

SimulAr offers the possibility to include a maximum of 500 input variables and 20 different
types of probability distributions:

Normal, triangular, uniform, beta, chi-square, lognormal, lognormal2, gamma, logistic,
exponential, student t, pareto, weibull, rayleigh, binomial, negative binomial, geometric, poisson,
discrete and discrete uniform distribution.

. : . . 5
To enter an input variable select the cell you want and, by pressing on the icon . you can
access to the window that shows the different probability distributions mentioned above.

13
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A

Select Input Variable Probability Distribution

A

................ M L Uniform Bet Chi-Square
L L
Loghormal Loghormal2 Exponential
Student T Pareto Weibull Rayleigh Bincmial
| [ H““ [TTT— | | ‘ I L ‘ | ‘ ‘
Megative Binomial Geometric Paoisson Discrete Discrete Uniform

To select a distribution function just click on the graph or the button you want.

e Normal Distribution: it generates a random normal variable with parameters mean

and standard deviation.
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Normal Distribution

— Cell Reference
| 'Sheets 118082

— Define Name
K

— Define Parameters

Mean | J

Std. Deviation |

[ Paint Cell [ Truncate

I — —

Apply ‘ Cancel ‘

All probability distributions have these same parameters:

o SimulAr obtains automatically the cell reference you selected previously.

e The input box "Define Name" is optional and offers you the possibility to define an
input variable name for easier recognition when you display the simulation results *.

e The option "Paint Cell" allows you to paint the input variable cell reference in order
to recognizes and see easily where it was entered. Click on this option if you want to
paint the input variable cell. SimulAr automatically paints the cell.

The normal distribution parameters are mean and standard deviation. In these input boxes

you can enter directly a value or you can also click on =- to return to the spreadsheet and link a
value to a desired cell. The normal distribution also offers you the "truncate” possibility. This
means that it is possible to cut the left and right sides of the distribution for those values that it is
considered they should not be part of the model, for example, negative values. By clicking on the
option "Truncate”, boxes "Left" and "Right" will automatically be enabled so that you can enter the
desired values.

* 1t should be kept in mind that it is not possible to leave blank spaces in the name of the variable, therefore, if for
example you want to reflect "Year 1 Sales" it should be written under a form like the following one: "Year_1 Sales"

15
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Normal Distribution

— Cell Reference
| 'Sheets 118082

— Define Name

| Year_1_Sales

— Define Parameters

Mean | 10000 J

Std. Deviation | 5000 J

v Paint ':E"E [+ Truncate

Truncate

|7 Left 0 _ Right 50000 _

Apply ‘ Cancel ‘

Once distribution parameters were entered click on "Apply" to generate the random process
in the selected cell.

E . . it
L |
B o & ¥ o & £ [
Input Cutput  Sensitivity Optimization Correlation Display  Delete Simul&r Display
Variables Variables Variables Variables Matrix  Variables Variables Results || Distr
Define Variables Simulation
YEEr_l_SElES - F | =r‘|Drr‘l‘la|t5im{lDDDD.S,SDDD,D,EDDDD}
A E C D E F G
Year( Year 1l Year2 Year3 Yeard Year5
2 Sales I -I-.El'lfi-l.-l-S.I

As you can see, the risk and desired variability is introduced in the selected cell. By pressing
the F9 key you can observe how the value of the Year 1 Sales takes different random values
according to the established distribution parameters.

If you want to use the same distribution and parameters as inserted for the Year 1 Sales it is
not necessary to repeat the previous steps. SimulAr is completely compatible with the well-known
Excel options "Copy" and "Paste". Therefore, just by copying and paste, or, in this case using the
Excel’s option "Copy to the Right"”, from the cell C2 to the wanted range of cells you can achieve
this goal.

16
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G 2 & ¥ 2 L

Input Cutput  Sensitivity Optimization Correlation Dlsplay Delete Simul&r Display

Variables Variables Variables Variables Matrix  Variables Variables Results Dlstrl
Define Variables Simulation
c2 - F | =r‘|Drmal‘tSir‘n{IDDDD.E,SDDD,D,EDDDD}
A 3] C D E F G
Year( Year 1l Year 2 Year 3 Year 4 Year 5
2 Sales I 4 82823 71.156.40 1.744 49 3.461.70 11.156.44

To define variable names is also quite simple. Simul4r names the variables in the same way
as Excel make it, therefore you can include a variable name by entering it directly in the standard
Excel input box (cells without name contain the cell reference). For example for the Year 2 Sales:

G & & (¥

Input Cutput  Sensitivity Optimization Correlation Dlsp
Variables Variables Variables Variables Matrix  Varia
Define Variables
p2 >~ fe | =normaltsim|
A E C D
Year 0 Yearl Year 2
2 Sales iﬁ-??‘ﬁll 18.569.—!-?‘!

b _."r:
“u ¥
Input Cutput Senmtnrlt_v.r Gptlmlzatlnn Correlation Disp

Yariables Variables Wariables Variables Matrix  Varia
Define Variables

Year_2 Sales - Jx | =normaltsim(
A E C D
Year 0 Yearl Year 2

i Sales 11:352.39l 11.-I-S[I'.Slfl-.|

You can also define variable names through the Excel menu "Formulas”.

Ty = B ¥ Libro2 [Modo
b+ |
——/I Inicio Insertar Disefio de pagina Formulas Datas Revisar Wista Simu
ft X Autosuma T ﬁ Logicas = E__’L Busqueda y referencia = ;‘%—
E'__, Usadas recientemente - ._A Texto - ﬁ_ﬁ Matematicas v trigonométricas =
Insertar S ) Administradaor
funciéan ﬂ'__@ Financieras = Ej Fecha y hora = ﬁ_ﬁ_j Mas funciones ~ de nombres
Biblioteca de funciones

You should also consider that cells containing variables are completely governable with all
of the options Excel has referred to formats, borders, or even the possibility of adding other
formulas or adding more than one probability distribution to a cell. For example, if you suppose that

17
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Year 2 Sales follow the same distribution parameters as Year 1 Sales plus 2,000, you can just enter
this value at the beginning or at the end of the cell:

J . . S e
L -
5 U % [ - g &
Input  Cutput Sensitivity Optimization Correlation Display  Delete SimulAr Display
Variables Variables Variables Variables Matrix  Variables Variables Results
Define Yariables Simulation
Year 2 Sales - Je | =normaltsim(10000.5,5000,0,50000]+2000
A B C D E F &
Year Yearl Year 2 Year 3 Year 4 ie
X Sales 11552.39' 11.=I-SI}.SI.‘LI 161810 15,063 56 13,

Later on this manual you will see that it is possible to enter variables in the same way that
any standard Excel function.

e Triangular Distribution: it generates a random triangular variable with minimum,
more likely and maximum parameters. It has truncate possibilities.

Triangular Distribution

— Cell Reference
| 'Sheets 118052

— Define Name

— Define Parameters

Min. -
Most Likely _
[ Paint Cell [ Truncate
Max.

Apply ‘ Cancel

I — —

e Uniform Distribution: it generates a random uniform variable with parameters Min.
and Max.

18
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Uniform Distribution

— Cell Reference
| '‘Sheets 11052

— Define Mame
K
— Define Parameters

Min. | [~

Max. |

[ Paint Cell

Apply ‘ Cancel ‘

e Beta Distribution: it generates a random beta variable with parameters Alpha and
Beta.

Beta Distribution

— Cell Reference
| ‘Sheets1'1§C52

— Define Name
K

— Define Parameters

Alpha |

Ll

Beta |

[ Paint Cell

Apply ‘ Cancel ‘

e Chi-Square Distribution: it generates a random chi-square variable with v degrees
of freedom.

19
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Chi-Square Distribution

— Cell Reference
| 'Sheets 118082

— Define Mame
K

— Define Parameters

v =l

Apply ‘ Cancel ‘ [ Paint Cel

e LogNormal Distribution: it generates a random lognormal variable with parameters
Mean and Standard Deviation.

LogNormal Distribution

— Cell Reference
| ‘Sheets1'1§C$2

— Define Mame
K
— Define Parameters

Mean | J
Std. Deviation | J

[ Paint Cell

Apply ‘ Cancel ‘

e LogNormal2 Distribution: it generates a random Brownian motion variable with
parameters Mean, Std. Deviation and Delta t.

20
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LogNormal2 Distribution

— Cell Reference
| '‘Sheets1'1SCE2

— Define Mame
K
— Define Parameters
Mean l—;l
Std. Deviation l—;I [ Paint Cell
Delta t l—;|

Apply Cancel

e Gamma Distribution: it generates a random gamma variable with parameters Alpha
and Beta.

Gamma Distribution

— Cell Reference
| 'Sheets 118082

— Define Mame

— Define Parameters

Alpha | J
Beta | |

[ Paint Cell

Apply ‘ Cancel ‘

e Logistic Distribution: it generates a random logistic variable with parameters Alpha
and Beta.

21
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Logistic Distribution

— Cell Reference
| 'Sheets 118082

— Define Mame
K
— Define Parameters

Alpha | J
Beta | |

[ Paint Cell

e Exponential Distribution: it generates a random exponential variable with
parameter Beta.

Exponential Distribution

— Cell Reference
| ‘Sheets1'18C$2

— Define Mame

— Define Parameters

Beta | |

Apply ‘ Cancel ‘ [ Paint Cell

e Student T Distribution: it generates a random student T variable with v degrees of
freedom.

22
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Student T Distribution

— Cell Reference

| '‘Sheets 118082

— Define Mame

— Define Parameters

v =l

Apply ‘ Cancel ‘ [ Paint Cel

e Pareto Distribution: it generates a random Pareto variable with parameters Alpha
and Beta.

Pareto Distribution

— Cell Reference
| 'Sheets 118082

— Define Mame

— Define Parameters

Alpha | J
Beta | |

[ Paint Cell

Apply ‘ Cancel ‘

e Weibull Distribution: it generates a random Weibull variable with parameters
Alpha and Beta.

23
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Weibull Distribution

— Cell Reference
| 'Sheets 118082

— Define Mame
K

— Define Parameters

Alpha |

O

Beta |

[ Paint Cell

Apply ‘ Cancel ‘

e Rayleigh Distribution: it generates a random Rayleigh variable with parameter
Beta.

Rayleigh Distribution

— Cell Reference
| ‘Sheets1'16C$2

— Define Mame

— Define Parameters

Beta | J

Apply ‘ Cancel ‘ [ Paint Cell

e Binomial Distribution: it generates a binomial distribution with n number of trials
and p probability of success on each trial.

24
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Binomial Distribution

— Cell Reference
| 'Sheets 118082

— Define Name
K

— Define Parameters

[ Paint Cell

Apply ‘ Cancel ‘

e Negative Binomial Distribution: it generates specifies a negative binomial
distribution with n number of successes and p probability of success on each trial.

Negative Binomial Distribution

— Cell Reference
| ‘Sheets 1186082

— Define Name

— Define PArameters

| [ ||

> | -]

[ Paint Cell

Apply ‘ Cancel ‘

e Geometric Distribution: it generates a random geometric variable with parameter p.

25
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Geometric Distribution

— Cell Reference
| 'Sheets 118082

— Define Mame

— Define Parameters

S =l

Apply ‘ Cancel ‘ [ Paint Cell

e Poisson Distribution: it generates a random poisson variable with Mean and Std.
Deviation equals to Lambda.

Poisson Distribution

— Cell Reference

| ‘Sheets1'§C$2
— Define Mame

K
— Define Parameters

Lambda | J
| .
Apply ‘ Cancel ‘ [ Paint Cell

e Discrete Distribution: it generates a random discrete variable with a possibility of
six values and its respective probabilities.

26
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Discrete Distribution

— Cell Reference
| ‘Sheets1'1§C$2
— Define Mame
K
— Define Parameters
Value Probability

[ Paint Cell

Apply Cancel

LI CH O O
LI CH O O

e Discrete Uniform Distribution: it generates a random discrete uniform variable
with parameters Min. and Max. with intervals equals to 1.

Discrete Uniform Distribution

— Cell Reference

| 'sheets11scs2
— Define Name
K
— Define Parameters
o | .
- N

[ Paint Cell
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Insert input variables directly in Excel:

SimulAr allows users to insert input variables directly in Excel cells without necessity of
appealing to the distribution assistant. As far as you goes familiarizing with the program,
probability distribution types and their parameters, you can insert an input variable in the same way
you habitually do it with any predetermined Excel function. The following table shows each
probability distribution function SimulAr offers and the parameters that must be entered:

Probability Distribution Function

Description

normalsim(mean; stddev)

generates a random normal variable with
parameters mean and standard deviation stddev.

normaltsim(mean; stddev; ltrunc; rtrunc)

generates a random normal variable with
parameters mean, standard deviation stddev and
left boundary (lz7unc) and right boundary
(rtrunc).

triangularsim(min; mlikely; max)

generates a random triangular variable with
minimum (min), more likely (mlikely) and
maximum (max) parameters.

triangulartsim(min; mlikely; max; ltrunc;
rtrunc)

generates a random triangular variable with
minimum (min), more likely (mlikely) and
maximum (max) parameters for the left
boundary (/trunc) and right boundary (rtrunc)
given.

uniformsim(min; max)

generates a random uniform variable with
parameters min. and max.

betasim(alpha; beta)

generates a random beta variable with
parameters alpha and beta.

chisim(v)

generates a random chi-square variable with v
degrees of freedom.

lognormsim(mean; stddev)

generates a random lognormal variable with
parameters mean and standard deviation (stddev)

lognormsim2(mean; stddev, deltat)

generates a random Brownian motion with
parameters mean,standard deviation (stddev) and
time interval deltat.

gammasim(alpha; beta)

generates a random gamma variable with
parameters alpha and beta.

logisticasim(alpha; beta)

generates a random logistic variable with
parameters alpha and beta.

exponsim(beta)

generates a random exponential variable with
parameter beta.

studentsim(v)

generates a random student T variable with v
degrees of freedom.

paretosim(alpha; beta)

generates a random Pareto variable with
parameters alpha and beta.

weibullsim(alpha; beta)

generates a random Weibull variable with
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parameters alpha and beta.

rayleighsim(beta)

generates a random Rayleigh variable with
parameter beta.

binomialsim(x; p)

generates a binomial distribution with » number
of trials and p probability of success on each
trial.

nbinomialsim(n, p)

generates specifies a negative binomial
distribution with » number of successes and p
probability of success on each trial.

geomsim(p)

generates a random geometric variable with
parameter p.

poissonsim(lambda)

generates a random poisson variable with Mean
and Std. Deviation equals to lambda.

discretesim(vi; v2; v3; v4; v5; v6; pl; p2; p3;
P4, p5; pob)

generates a random discrete variable with a
possibility of six values (v1, v2, v3, v4, v5, v6)
and its respective probabilities (p1, p2, p3, p4,

p3, pb).

duniformsim(min, max)

generates a random discrete uniform variable
with parameters min. and max. with intervals
equals to 1.

As you can see, the way you must use

to insert input variables is writing the distribution

name first and between parentheses the distribution parameters separated by coma. If some of the
parameters are omitted or are not consistent SimulAr will return #VALUE! in the cell.

One of the advantages of inserting input variables by this way is that it is possible to assign
a probability distribution in a cell that already has some formula or value. If you already had a
developed model and want to add uncertainty to it using SimulAr, you can do it perfectly manually
inserting the desired probability distribution without necessity of previously deleting the content of
the cell. For example, let us suppose that cell Al contains the product price and cell A2 the sell
quantity. Total sales will be equals to the product of the previous two cells:

§ &

Input Cutput  Sensitivity Cptimization Correlation
Variables Variables Variables Variables Matrix

Define Variables

B3 - fe | =B1*B2
A B C D
1 Price 250
2 Quantity 10.000.00
3 |Sales 25,000.000
1

Let consider that there are no doubts about the 10,000 future sales units but the decision-
maker believes that it is also possible to sell a minimum of 1,000 additional units and a maximum
of 2,000 units but the most likely number of units to sell is 1,450. It is possible to model directly in
cell B3 this possibility by inserting a triangular distribution:
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. i .
§ & % Eal-oh
Input  Output Sensitivity Optimization Correlation Display  Delete Simul&r Display Fit
Wariables Variables Wariables  Variables Matrix  Variables Variables Results || Distributio
Define Variables Simulation
B3 - ﬁ:| =B1*B2+triangularsim(1000*2.5,1450%2.5,2000%2.5)
A E C D E F G
1 |Price 250 Aditional Units:
2 | Quantity 10 00000 Mirnmum 100000
3 |Bales 29.?‘13.—!-[#. Most Likely 1. 430 00
4 Maximum 2.000.00

Then, the 25,000 initial units will remain fixed and it will be added a random number of
units reflecting part of sales uncertainty. What has been made is to add to cell B3 a triangular
probability distribution considering the minimum quantity to sell for the price of the product given,
the most likely, and the maximum sell quantity.

As consequence that SimulAr is completely compatible with Excel, you can reference the
distribution parameter values to any cell of the spreadsheet. In the previous example it is convenient

todoit:
m » e
LIeA | '1-'
B O % & - Eal -
Input  Cutput Sensitivity Optimization Correlation Display Delete Simuldr Display Fit
Variables Variables Variables Variables Matrix ~ Variables Variables Results || Distributio
Define Variables Simulation
B3 v § | =B1*B2+triangularsim({E2*B1,E3*B1,E4*B1)
A B C D E F G
1 |Price 2.50 Aditional Units:
2 | Quantity 10 00000 Dfitimum 1,000 00
3 Bales I 2?‘.962.—!-?‘! Most Likely 1.450.00
4 Mlammum 2.000.00

The advantage of working by this way is that when you want to change the distribution
parameter values you only need to change the values of the referenced cells and automatically the
input variable is upgraded.

SimulAr even allows you to add distributions inside distributions. For example, in the
previous example you can suppose that the minimum of additional units can be normally distributed
with mean 1.000 and standard deviation equals to 100, then:
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5 & & & - i

Input  Output Sensitivity Optimization Correlation Dlsplay Delete Simul&r Display Fit

Variables Variables Variables  Variables Matrix  Wariables Variables Results || Distributio

Define Variables Simulation

B3 - f;e| =B1*B2+triangularsim{normalsim(E2,100) *B1,E3*E1,H
A B C D E F G

1 |Price 230 Aditional Units:

2 | Quantity 10_000.00 Minimum 100000

3 Sales 29.2?‘-!-.50. Most Likely 1.450.00

4 Maximum 2.000.00

Or similarly, you can insert the distribution in cell E2 which contains the minimum
additional units:

5 b4 @ b
Input COutput  Sensitivity Optimization Correlation Dlsplay Delete Simul&r Display Fi
Variables Wariables Variables Variables Matrix  Variables Variables Results || Dristrib
Define Variables Simulation

E2 - fe | =normalsim(F2,G2)

A E C D E F G
1 |Prce 2350 Aditional Units: Mean atd Dev.
2 |Cuantity 10,000.00 Minimum 9‘?‘2.2?! 1.000.00 100.00
3 Sales 2824410 MMost Likely 1.430.00
4 M amimum 2.000.00

An alternative way of inserting distribution functions or input variables is appealing to the
Insert Functions Excel Assistant. Considering the previous example, it is possible to select cell E2
and to press on the "f" located in the left of the Excel Formula Bar:

b _."r:
L} . »
Input Cutput Senmtnrlt_v.r Gptlmlzatlnn Correlation Dlsplay Delete

Yariables Variables Wariables Variables Matrix  Variables Variableg
Define Variables

E2 - (f)

A B C D E
1 |Price 2350 Aditional Units:
2 | Quantity 10,000.00 Mirimum .I
i |Bales 2843492 Most Likely 1.450.00
4 MMaximum 2.000.00

By this way, the Excel Functions Assistant will be displayed. Once there, you have to look
for the function you need, in our example a normal distribution function called normalsim.
Selecting the "OKk" button the window which corresponds to this function will be displayed.
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e
C _ D _ E _ F _ G _ H _ |
Aditional Units: Mean Std Dev.

Insertar funcion

Buscar una funcian:

Escriba una breve descripcion de lo que desea hacer v, a Ir
continuacian, haga clic en Ir

. - |
2 seleccionar una cakegoria: |T-:u:|as b |

Seleccionar una funcidn;

nbinarmialsim ”
MEGEIMOMDIST
MO

MNOD

MOMPROPIO

MORMALLSACTION
tnormalsim

normalsim{mean,stddevy)
Mo hay ayuda disponible,

fyuda sobre esta Funcidn [ &cepkar J[ Cancelar ]

By referencing the arguments required with the values or desired cells and by selecting "Ok™
the distribution function will be inserted.

timization Correlation Display Delete Simular Display Fit Sensitivity Optimiza

ariables Matrix  Wariables Variables Results | Distribution Analysis Analyd
ine WVariables Simulation Aditional Tools
W ..fr| =normalsim(F2,G2)
C D E F G H I
Aditional Units: Mean otd Dev.
MIindmum m{F2 G2 l 1,000.00 100.00

Argumentos de funcion

norrnalsim

Mean |Fz = 1000

Stddev |G| = 100

= 992302205
Mo hay avuda disponible.
Stddew

Resultado de la Farmula = 1,181.20
fvuda sobre esta Funcidn Aceptar l[ Cancelar

32



SimulAr: Monte Carlo Simulation in Excel

Finally, users can use any Excel function or Excel add-ins to define parameters and to
include a frequency distribution function in any location inside a formula. For example, in the
Finance field it is accepted that stock price movement behaves like the following geometric random
Brownian motion process:

2

K,U—O-ZJAHGZ\/E]
P +1 = ])n xe

That is, stock price of the period n+1 ( 2,,,) equals to stock price of the previous period (P,)
multiplied by the e number (equals to 2.718282) and a term that means:

u 1s the stock price expected return (in %).

o is the stock price standard deviation (in %).

At is the time interval.

Z is a standard normal random variable, that is, mean 0 and standard deviation equals
to 1.

Considering the stock price is actually 100 with an expected return of 15% and standard
deviation equals to 25%, for a time interval equals to 0,004 it is possible to use SimulAr to generate
this random process as follows:

S ' e E

G o & ¥ Hp B[

Input  Cutput Sensitivity Optimization Correlation Display  Delete SimulAr Display Fit 5en

Variables Variables Wariables  Variables Matrix ~ Variables Variables Results || Distribution An

Define Variables Simulation Aditig

Bo A f:'-r| =B1*EKF‘|{|{B2-{B3“2}f2}*B4+BB*nurmalﬁim{ﬂ,l}*RAIZ{Bd}}

A B - D E F G
1 Initial Stock Price 100.00
2 Mean 15%
3 |Std. Dev. 25%
4 At 0.004

5

& |Future Stock Price I 1EI'D.15|_|

As you can see, a standard normal distribution has been included (appealing to the function
normalsim(0;1) inside the formula in cell B6.

An easier way to generate this process is using the LogNormal2 distribution function
specially designed to generate a random Brownian motion that describe the stock price behavior
showed above. Then, in cell B6 you can enter B1*lognorm2sim(B2;B3;B4):
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n o :
i ¥ % 9 [
Input  Output Sensitivity Optimization Correlation Display  Delete Si
Wariables Variables Variables  Variables Matrix  Wariables Variables
Define Wariables
B6 - fe | =B1*lognorm2sim(B2,83,84)
A B C D
1 Initial Stock Price 100.00
2 Mean 15%
3 |Std. Dev. 25%
4 |At 0.004
5
6 Future Stock Price I IDD.E?.I

Define output variables:

Once defined all input variables of the model that have uncertainty in their future values you
have to define the simulation output variable/s. A simulation output variable is that one that you
want to study its behavior. An output variable is indispensable to obtain information that serves as
support for taking decisions. The investment project Net Present Value (NPV) is a clear example of
this type of variables.

following window will be displayed:

Output Variable f‘ZI

'Sheets1'1 SBSa

’7 Define Mame

[ Paint Cell

’7 Cell Reference

Apply ‘ Cancel

Similar to input variables, SimulAr automatically shows the cell reference you selected as a
simulation output. Here you also have the possibility of defining an output variable name and of
painting the cell using a different color to differentiate output variables of input variables. By
selecting "Apply" the variable will be inserted in the model. Simuldr allows you to inset a
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maximum of 500 output variables. It should be kept in mind that the selected cell should not have a
text format, that which would be useless to the effects of a numeric simulation.

Taking the year 1 to 5 sales of the project example already presented and supposing $10.000
of fixed expenditures for each period, an initial investment of $1.000, and a 10% discount rate, it is
possible to calculate the NPV of the project. The NPV will be the output variable:

A ) i
B o %
Input Cutput  Sensitivity Optimization Correlation Display  Delete SimulAr Display
Variables Variables Variables  Variables Matrix  Variables Variables Results || D
Define Variables Simulation
B6 - fe | =VNA(10%,C4:G4)+B4
A B C D E F G
1 Year( Yearl Year2 Year3 Yeard Year5
o Sales 1277.14 10.586.90 24 22820 6,130 14 13.022
3 Ezpenditures (1,000.00) (10000000 (10000000 (10000.00)  (10000.00% (10,0000
4 | Cash Flow (1,000.00) (8,722.36) 386.90 1422820 (3,860.86) 3.022.
3
ARSIl Output Variable X
3
> Zell Reference
10 ﬁ 'Hojal (2114646
11
12 Define Mame
13 “ MPY
14
15
16
1; Apply ‘ Zancel
19
20
Selecting “Apply”:
E ' e e
(o > o
B U & [ 4 = py G
Input Cutput  Sensitivity Optimization Correlation Display  Delete SimulAr Display Fit
Variables Variables Variables Variables Matrix  Variables Variables Results || Distriby
Define Variables Simulation
NPV - | £ | =VNA(10%,C4:G4)+B4+ outputv()
A B C D E F G LB
| Year 0 Yearl Year2 Year3 Year d Year s
2 Sales 0 343 57 14_841.68 3.002 .68 6.062.71 14 098.05
3 Expenditures (1.000.00) (10,000.00) (10000007 (10000000 (10000000 (10,000.00)
4 | CashFlow (1,00:0.00) (636.43) 4 84168 (1,09732) (3.93729) 4 098.035
3
6 h'PT[lEI"!’-':-}| 17435.541
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As you can see, SimulAr adds the following to the selected cell:
+ outputv()

Therefore, if you want to add an output variable without using the assistant, you can simply
make it by adding the function called outputv() to the desired cell.

It is worthwhile to stand out that Simul4r doesn't have any impediment to assign an output
variable in a cell containing an input variable. You can make it in the same way that any other cell.
This is particularly useful when you want to obtain an input variable complete report (histogram,
descriptive statistics, etc.) after a simulation.

Define correlations between input variables (correlation matrix):

In certain occasions it will be necessary to define in your model a behavior referred to the
relationship among input variables. The correlation coefficient is a statistical measure that measures
this relationship. For example, suppose a company selling two substitute products "A" and "B". It is
possible to assume that the relationship among the product "B", recently available in he market, and
the product "A", already available in the market, behaviors in inverse sense. That is to say, those
consumers that buy the product "B" won't buy the product "A" and vice versa. Therefore, this
situation will affect the total sales of the company and its omission may cause errors in taking
decisions.

Another example of the use of correlations when making a simulation is presented when you
want to estimate the risk of and investment portfolio made up of stocks where correlation
coefficients between stocks exist.

SimulAr allows you to include this characteristic in your model adding more realism to it.

Returning to the example of the investment project presented above, let us suppose that a
new product "2" is introduced to the market in year 4 and it is substitute of the product "1" already
modeled. The product “2” is normally distributed with mean $10.000 and standard deviation of
$7.000 (bigger than product "1", indicating the uncertainty that generates their launching). The
minimum and maximum boundaries are respectively 0 and 50.000. Arranging the project the
following model is obtained:
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. . S o
] " L] ’ﬂ
B 0 & & g e W
Input  Cutput Sensitivity Optimization Correlation Display  Delete Simul&r Display Fit
Yariables Variables Variables Variables Matrix  Variables Variables Results || Distribu
Define Wariables | Simulation
&3 - l.i‘ § | =normaltsim{10000,7000,0,50000)
A B | C | D | E F .6 |
1 Year Yearl Year 2 Year 3 Year 4 Year 5
X Sales Pl 15.837.78 076753 3.066.T6 15.917.10 13_106.66
3 Sales P2 ]’,TIE.IEI 10:503.64!
4 Expenditures {1,000.00) {10.000.00) | (10000000 (10000007 (10,000.00%  {10,000.00)
5 | CashFlow {1,000.00) 383778 {232.45) {403324) 1363523 13.610.30
[
7 | NPV(10%) | 1817252 ]

Because products "1" and "2" are substitutes you can expect that when a consumer purchase
one of then the other one it is not sold.

You can model this behavior by selecting in the icon w The following window will be
displayed:

Enter Correlation Matrix

— Matrix Mame

— QOutput Cell

| 'Sheets 1'15A59 J

— Select Input Variables to Correlate

Variable 1 Carrelation Coeffident
|_| I |_| |

Variable 2
|_| Ll Apply |

— Correlation Matrix

i ) ) Mumber of ) ) )
Validate Matrix Consistency Correlated I a Add Variable to Existent Matrix

Variables

Apply | Cancel |
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The first thing to complete is name of the correlation matrix that will be created in the cell
you previously selected. The matrix name can be omitted.

— Matrix Mame

| Correlations between Products 1 and 2|

— QOutput Cell

| ‘Sheets 1'1$4%3 J

The next step consists on the development of the correlations matrix. You need two input
variables to insert a correlation coefficient. To do it, you have to select the desired couple of
variables using the section of the correlation window called "Select Input Variables to Correlate”. In
the example two couples of input variables will be correlated:

1. Year 4 sales for Product 1 and 2 and,
2. Year 5 sales for Product 1 and 2.

SimulAr automatically will show you all the available input variables of the model in the
boxes called "Variable 1" and "Variable 2".

Select Input Variables to Correlate

Variable 1
| ~]
‘Sheets 115052 P1 Year 2 Sales
'Sheets1'15E52 P1_Year_3 Sales L
'Sheets118F52 P1_Year_4 Sales
'Sheets1'18G52 P1_Year_5_Sales
'Sheets1'15F53 P2 _Year_4 Sales
'Sheets1'18G53 P2_Year_5_Sales
'Sheets1'18C52 P1 Year_1 Sales

Correlation Matrix

Starting with the first couple, select the variable called "P1_Year_4_Sales" that is located in

cell F2:

Select Input Variables to Correlate

Variable 1

(I Sheets 11552 [
Variahle 2

I =]

Then select (using the “Variable 2” box) the input variable “P2_Year_4 Sales” which is

located in cell F3:
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Select Input Variables to Correlate
Variable 1

’7| 'Sheets1'1gF¢2 |
Variable 2

’7| 'Sheets1'16F43 |

It is important to stand out that the order of input variables you’ll correlate is shadowy, that
is, in the previous example it would be the same to select cell F3 in "Variable 1" and cell F2 in
"Variable 2".

The next step is to determine the correlation coefficient between the variables. The
correlation coefficient must have values between -1 and 1 depending on the relationship that exists
between the two selected input variables:

e A perfect positive correlation (equals to 1) indicates that two variables move jointly
in the same sense, that is, when one of the variables goes up 5%, the other one also
goes up the same percentage.

e A perfect negative correlation (equals to -1) indicates that two variables move
exactly in opposed way, that is; when one of the variables goes up 5% the other one
drops by 5%.

e There are no correlation (equals to 0) when it is not possible to establish a specified
behavior between two input variables.

SimulAr assumes a correlation equals to 0 for all those couples of input variables that you
don't assign a specific correlation coefficient.

In the previous example, a -0.90 correlation coefficient will be determined because Product
1 and 2 are substitutes, that is, an almost perfect and negatively relationship indicating an
approximately opposed behavior between both products leaving a small margin that would be
indicating the possibility that one consumer purchases both products. The correlation coefficient
must be entered in the box specified for this purpose indistinctly manually or appealing to the
arrows located at the right of the box.

Select Input Variables to Correlate
Variable 1 Correlation Coeffident

’7| ‘Sheets1'1§FS2 | ’7 0,90 FRIS
Variable 2

’7| 'Sheets1'1$F$3 | Apply ‘
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Once entered all the parameters select "Apply". SimulAr automatically will create the
correlation matrix:

Correlation Matrix

'Sheets1'1$F%2 'Sheets1'1$F%$3
'Sheets1'1$F%2 1 -0.90
'Sheets1'$F$3 -0.90 1

As you can see, the correlation matrix consists of a number of initial rows and columns
indicating the cells from where each variable belongs. Inside of the matrix you can find the
correlation coefficients. Obviously, correlation matrix is symmetrical, that is, the correlation
coefficient between F3 and F2 is the same as F2 and F3. The correlation coefficient of an input
variable itself equals to 1 by definition.

Selecting the "Apply" button located at the bottom of the window the matrix is inserted in
Excel and the variables relationship is modeled.

7 NPV(10%) | 1125868 ]
3
% Correlation between Products 1" and "2"

10 Hojal"5F52 ‘Hojal"SF53
11 | 'Hojal"lSF52 1 -09
12 | 'Hojal"5F53 08 1

12

SimulAr adds the function "simcorrel™ to correlate variables. This function is always located
at the correlation matrix inferior triangle. The function syntax is:

simcorrel(variablel; variable2; correlation coefficient)
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Input Cutput SEHSItI'I.I'Itj.-' Optlmlzatlnn Carrelation Dlspla].-' Delete Simul&r Display Fit
Variables Variables Variables Variables Matrix  Variables Variables Results || Distributig
Define Variables Simulation
B12 - I | =simcorrel{Hojal!5F53,Hojall5F52,-0.9)
A B C D E F G
1 Year 0 Yearl Year2 Year 3 Yeard Year 5
2 Salez P1 12,493 06 3,206.00 324417 16.808.00 1071996
3 Sales P2 3,633.08 16.120.65
4 |Expenditures (1,000.00% (10,000.00y  {10,000.00) ({10.000.007  (10,000.00) {10,000.00)
3 | CashFlow (1,000.00% 249396 (470391 | (6.733.8%) 1244198 16.340.61
6

NPV (10%) | 1125868

8
& Correlation between Products 1" and "2"

10 Hojal"5F52 ‘Hojal5F53
11 | Hejal"l5F52 1 08

12 'I-Injal'!SFSSI 0.9 .I 1

13

This function can be used in the same way that the rest of the SimulAr and Excel functions,
that means, it can be inserted manually without necessity of appealing to the assistant. However, for
the correct working of the program, the manual matrix creation must be in the same format used by
the assistant.

To correlate the other couple of variables you can proceed using the same methodology
explained above. However, it is possible to incorporate more correlated variables in a matrix you
already inserted in excel. In this example we first inserted a two variables matrix in order to show
next how to add additional variables to that matrix.

Add additional variables to an existent correlation matrix:

If you want to add more variables to an existent matrix without inserting another

independent one you should proceed by selecting the icon - and by clicking on "Add Variable to

Existent Matrix".

i ) ) Mumber of ) ) )
Validate Matrix Consistency Correlatad a Add Variable to Existent Matrix
Variables
Apply ‘ Cancel ‘

Next, a dialog box will be displayed. You have to select the cells range containing the
existent matrix you want to add more variables or simply to modify some correlation coefficient:
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= — R
Lt qu_ —
Input COutput  Sensitivity Optimization Correlation Display  Delete Simul&r Display Fit Sensitivity Optin
Variables Variables Wariables  Wariables Matrix  Variables Variables Results || Distribution Analysis AR
Define Variables Simulation Aditional Tools

A0 - I | Correlation between Products "1" and "2"
A B C D E F G H I
1 Year Yearl Year 2 Year 3 Year 4 Year s
2 Sales P1 12 493 96 3.206.00 324417 16,308 00 10,719 95
3 Sales P2 3,633.08 16.120.65
4 |[Expenditures  (1,000.00)  (10.000.00) | (10.000.00) (10.000.00) (10.000.00) (10.000.00)
3 | Cash Flow (1,000.00) 249396 (4,703.91) (6,733.83) 12 44108 16.840.61
6
7 O NPV(10%) | 1125868 ]

Select Matrix - Enter Correlation Matrix

8
0 |Correlation Letn'een Products "1" and "2 Select Matrix Cells Range (including names)
10 ® Hojal"!5F52 Hojal"! SFS3 ) Hoi .
L jalldasimcslz _
11 ! Hojal1SFS2 1 09 J
12 | Hojal SF$3 09, _______ Lol
13
Ok
14 Q
15
16
In this case it is important to stand out that the matrix range must include the reference
names of the correlated cells. By selecting "Ok™ the matrix is created again into the assistant

deleting the previous one.

Correlation Matrix
'Sheets1'15F52 'Sheets1'15F5$3

'‘Sheets1'15F52 1 0.9

'Sheets1'15F53 0.9 1

: ) ) Mumber of ) ) )
Validate Matrix Consistency Correlated 5 Add Variable to Existent Matrix

Variables
I I

To add a new variable simply repeat the steps explained previously. In our example, we
have to correlate the input variables that are in cells G2 and G3:
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Select Input Variables to Correlate

Variable 1
’7| ‘sheets1'1§G$2

Variable 2
’7| ‘sheets1'1§G$3

Correlation Matrix

El

Correlation Coeffident

=] ﬂTlm

Apply ‘

'Sheets1'$F$2

'Sheets1$F$3

'Sheets1'$F$2

1

0.9

'Sheets1$F$3

0.9

1

Validate Matrix Consistency

Mumber of
Correlated 2

Variables

Add Variable to Existent Matrix

Select “Apply” and the variables will be added to the matrix:

Correlation Matrix

'Sheets1'1$F$3

'Sheets1'1$G%2 'Sheets1'1$G$3 'Sheets1'1$F$2 ~
'Sheets1'1$G%2 1 -0.50
'Sheets1'1$G$3 -0.50 1
'Sheets1'1$F$2 1
0,90 W

Mumber of . . .
Correlated 4 Add Variable to Existent Matrix

Variahles

Validate Matrix Consistency

The number of correlated variables is now four. That means, although only two couples of
variables have been correlated, when incorporating and additional couple in one matrix you have
the possibility to assign correlation coefficients for each possible combination of variables. In the
example, it is possible to assign relationships between product 1 sales for the years 4 and 5. SimulAr
assumes that those variables in which you haven't assigned correlation coefficients (empty cells
inside the matrix) don't have correlation (coefficient equals to 0).

43



SimulAr: Monte Carlo Simulation in Excel

§ & % g Cafl T

Input  Cutput Sensitivity Optimization Correlation Display  Delete Simul&r Display Fit

Variables Variables Wariables Variables Matrix  Variables Variables Results || Distribut
Define Variables Simulation
Bl4 - j | =simcorrel{Hojal!5F52,Hojal!5G53,0)
A B C D E F G
1 Year Yearl Year 2 Yeard Yeard Year 5
X Sales Pl 1333930 13.481.57 16,438 69 3.808.32 1.588.36
3 Sales P2 T.026.14 261.51
4 Expenditures (1,000.00) (10,000,007 | (10,000.00% | (10,000.00% | (10,000.00% | (10,000.00}
3 | CashFlow (1,000.00) 3.339.30 3.481.57 6.438.60 2 834 46 (8.130.13)
6

NPV (10%) | 6.625.93 ]

3
% Correlation between Products 1" and "2"

10 Hojal"'SF32 'Hojal5F53 Hojal"'5GS2 Hojalt3G53
11 | Hojal"'SF52 1 09 0 0

12 | Hojal"lSF53 09 1 0 0

13 | Hojal"SG52 0 0 1 0.9

14 |'Hojal"l3G53 I 0 .I 0 09 1

Although the previous case was presented to show the SimulAr features, when you want to
correlate independent couple of variables it is convenient to make it in separated matrix. This will
achieve a bigger speed when running the simulation. In the example, if we insert two different
correlation matrixes, we will have two pairs of correlated variables, but if we use only one matrix,

we'll have

six pairs (each possible combination inside the matrix) which make the simulation

process slowest.

i 2%

Input  Output Sensitivity Optimization Correlation Display  Delete Simular Display Fit Sensit]

Hlen W G

[ -

[==]

10
11
12

13

Variables Variables Wariables Variables Matrix  Variables Variables Results || Distribution Analy
Define Variables Simulation Aditiong

F12 - J | =simcorrel(Hojal!5G5%3,Hojall5G52,-0.9)
A 3] C D E E G H

1 Year( Yearl Year2 Year3 Yeard Year5

2 Sales P1 843524 23.663.67 1231649 4. 663.83 12.878.13

3 Sales P2 3,276.06 1051525

4 [Expenditures (1,000.00 (10,000.00y | (10,000.00% | (10,000.00% | (10000.00y | (10,000.00y

Cash Flow (1,000.00) (1,364.76) 13,663.67 251649 (2.060.11) 13,383.3%
NPV (10%) | 17.669.61 |
Correlation between Products Year 4 "1" and "2" Correlation between Products Year 51" and "2"
Hojal""5F52 "Hojal"!5F53 Hojal"5G52 Hojal'5G53
Hojal"l5F52 1 09 Hojal"5G52 1 09

Hojal"'3F33 09 1 Hojal"15G53 I -0.9 | 1
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Validate matrix consistency:

Commonly, when correlating more than a couple of variables in the same matrix
inconsistencies can be generated. For example, if we consider three input variables A, B and C and
the following correlations coefficients:

AyB=1
ByC=1
CyA=-1

Clearly, this matrix is not consistent since if the variables A and B behave in the same way
and B and C also have the same behavior, we will expect that (for transitive character) variables C
and A have a coefficient equals to 1. Although in this example the inconsistency is obvious, when
developing a model such a circumstance will not always be obvious. For these cases SimulAr has
the option to "Validate Matrix Consistency". When pressing this button you can control if you have
entered a valid matrix (a valid matrix must be semi-positive defined). If your matrix is not valid,
SimulAr will offer you to calculate the closest valid matrix considering the original not valid
entered.

To see this feature, let us suppose that you want to correlate years 1, 2 and 3 Product 1 sales.
Appealing to the assistant you can develop the matrix:

Select Input Variables to Correlate
Variable 1 Correlation Coeffident

’7| ‘Sheets1'16C$2 | ’7 i 4 | b |
Variable 2

’7| 'Sheets 118082 | Apply ‘

Select “Apply” and the first pair are generated:
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— Select Input Variables to Carrelate

— YVariable 1 Correlation Coeffident
| 'sheetstiscsz | |_| 1 | | » |

— Yariable 2 |

| 'sheets11sES2 | Apply

— Correlation Matrix

'Sheets1'1$C%2
'Sheets1'$D%$2

Validate Matrix Consistency Correlated 2 Add Variable to Existent Matrix

Variables

Using the same procedure in order to develop the desired matrix:

— Select Input Variables to Carrelate
— Variable 1 Correlation Coeffident
| 'sheets11sES2 | |_| -1 4 | » |
— Variable 2
| 'sheets1iscs2 | Apply |
— Correlation Matrix
'Sheets1'1$C52 'Sheets1'I$D$2 'Sheets1'1$E4$2
'Sheets1'$C52 1 1
'Sheets1'I$D$2 1 1 1
'Sheets1'$E$2 1 1
] Ed
i . i Mumber of ) ) )
Validate Matrix Consistency Correlated 3 Add Variable to Existent Matrix
Variables

Resulting:
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Correlation Matrix
'Sheets1'$C$2 'Sheets1'$D$2 'Sheets1'$E$2

'Sheets1'$C$2 1 1 -1
'Sheets1'$D$2 1 1 1
'Sheets1'$E$2 -1 1 1

<)) b
: ) ) Mumber of ) ) )

Validate Matrix Consistency Correlated 3 Add Variable to Existent Matrix

Variables

This matrix will be invalid, clicking on the button "Validate Matrix Consistency", SimulAr
will ask you if you want SimulAr calculates the closest consistent matrix considering the previous
one entered. If you don't accept you must modify the values manually. SimulAr doesn't allow
inserting a not valid matrix in Excel. In case Simul4r doesn't find the closest consistent matrix you
must also modify the coefficients manually.

The matrix is not self-consistent, do you want SimulAr generates the closest self-consistent matrix?
Yes Mo
Correlation Matrix -
‘Sheets1'150%2 ‘Sheets1'15D%2 ‘Sheets1'15E52
‘Sheets1'160%2 1 1 -1
‘Sheets1'15D%2 1 1 1
‘Sheets1'15E52 -1 1 1
] >
i ) . Mumber of . i )
Validate Matrix Consistency Correlated 3 Add Yariable to Existent Matrix
Variables
Apply Cancel ‘

By clicking on “Yes” SimulAr will generate a consistent matrix:
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Correlation Matrix
'Sheets1'1$C5$2 'Sheets1'1$D$2 'Sheets1'1$ES$2
'Sheets1'1$C5$2 1 0.5 0.5
'Sheets1'$D%2 0.5 1 0.5
'Sheets1$E52 0.5 0.5 1
4

: i . MNumber of ) ) )

Validate Matrix Consistency Correlated 3 Add Variable to Existent Matrix

Variables

A comment of great importance when inserting correlations coefficients among input

variables is to emphasize that matrixes must be entered in the same sheet where input variables are.
Otherwise, errors will exist when running a simulation. When matrixes are in a different sheet
regarding to input variables, Simuld4r will warn you using the Excel "Audit Formulas” when
executing the simulation.

For example, if in the initial example “year 5 products 1 and 2” matrix is inserted in a

different sheet, when running the simulation this situation will be indicated.

7 | NPV(10%) | 1371579 7

3 3

0 Correlation between Products Year 4 "1" and "2" | # Correlation between Products Year 5 "1" and "2"
10 Hojal"'5F52 ‘Hojal'!'5F53 10 Hojal"'5G52 Hojal!SG53
11 | Hojal"5F52 1 050 11 | Hojal"15G52 1 09

12 | Hojal"5F53 09 1 12 | Hojal'!5G53 0.9 1

13 13

14 14

13 13

16 16

17 17

18 138

1o 19

20 20

21 21

M 22

23 23

24 24

23 23

26 26

27 27

28 23

20 20

30 30

3l 31

32 32

33 33

34 34

33 35

M4 4 » M| Sheetsl -~ Sheets? . Sheets3 ~ Sheety™ 4 ¢ ¥ | Sheetsl | Sheets? . Sheets3d - Sheet
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-

8
% Correlation between Products Year 5 ™ "z
10 Hojal"'3G52 Hojal 18G5
11 |'Hojal15GS2 1 JISET .
12 'I-Injal'!SG53| -0 .I 1
3
14
13
16
17
13
1%

== S = T R A e = s =

lad | P | =i

laa -'Ll_.l lad | lad [ lad | ld | B | B B B (B B | | B | B |
4

LA

M 4 » M| Sheetsl | Sheets? - Sheets3 - Sheet

To remove these indicative arrows select the "Formula" menu and "Delete arrows".

— Inicio Insertar Disefio de pagina Farmulas Datos Revisar Vista SimulAr
ﬁ % Autosuma ~ ﬁ) Logicas * Ll Busqueda y referencia = A=) Asignar nombre a un rango ~ f:ﬂ Rastrear precedentes
ﬁy Usadas recientemente ~ iA Texto ~ ﬁ_ﬂ Matematicas y trigonométricas ~ £2 Utilizar en la férmula = ECf Rastrear dependientes
Insertar . . L . Administrador » "
funcian @? Financieras = Ejf Fecha y hora = [[ﬁl] Mas funciones = de nombres E= Crear desde [a seleccidn
Biblioteca de funciones Mombres definidos Ay
B12 - fe | =simcorrel(Hojall5G53;Hojal!$G52;-0,9)
A B C D E E G H I I K L
]
Display input, output, sensitivity, optimization and correlated variables:
By clicking on the icon &z you can visualize at any moment how many variables have you

been inserted in the model as well as their respective cell references and contents.
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Display Input, Output, Sensitivity, Optimization and Correlated Variables

Input Yariables | output variables | Sensitivity Yariables | Cptirnization Yariables | Correlaked Yariables |

Ne |Mame Sheet Cell Formula Current ¥Yalue

1 |Year_2 Sales P1 Sheets] $D42 =normaltsim{ 10000,5,5000,0,500003+2000 5357.51394451109
7 |Vear_3_Sales_p1 Sheets1 $E42 =narmaltsim{10000.5,5000,0,50000) 7411.94276146555
3 |Year_4_Sales_P1 Shests1 EFEz =narmaltsim{ 10000, 5, 5000, 050000} 15148,374351416
4 |Year_5_Sales_P1 Shests1 sz =narmaltsim{ 10000, 5, 5000, 050000} 1547, 46774856704
S |Year_4 Sales P2 Sheets1 £F3 =normaltsim{ 10000, 7000,0,50000% 5091, 0227949465
& |Year 5 Salss Pz Sheets] £a43 =normaltsim{ 10000, 7000, 0500007 5460, 03442936356
7 |Year_1_Sales P1 Sheets] §0g2 =normaltsim{ 10000,5,5000,0,50000} 11806, 9686195776

Mumber of Input Yariables contained in the active WarkBook I 7 W Looking For cell when selecting the variable
Lock all the input

variables
Mumber of Spreadsheets contained in the active WorkBook, I 1 [ Lock f Unlock input variable

put, Sensitivity, Optimization and related Variables

Input Yariables  Qutput Yariables | sensitivicy Variables | Optimization Yariables | Correlated Yariables |

N® |Mame Sheet Cell Formula Current ¥Yalue
HPY Sheetsl $B47 =PV 10%, C5:G51+E5+ outputvi) 11898.328697577

Murber of Output Yariables contained in the active WarkBoaok I 1 ¥ Looking For cell when selecting the varisble

tumber of Spreadshests contained in the ackive WhorkBook I 1
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Display Input, Output, Sensitivity, Optimization and Correlated Yariables

Input Wariables | Output Variables | Sensitivity Variables | Optimization Variables Correlated Variables l
N® |Mame Sheet Cell Formula Correl. Coef.
1 Sheetsi $FE1Z =simcarrel{Sheets 1145643, Sheets11$G42,-0,9) -0.9
z Sheets1 $E$1Z =simcorrel{Sheets11$FE3, Sheaks 1 1EFE2,-0,9) -0.9
Murmber of Correlated Variables contained in the active WorkBook z Iv Looking Far cell when selecting the variable
tumber of Spreadshests contained in the ackive WhorkBook 1

The window "Display input, output and correlated variables" consists of three labels, the
first one to visualize inputs variables, the second one to show output variables and the last one to
show correlated variables. SimulAr picks up from all sheets in the active workbook variables that
have been inserted in your model. This is very important because it enables you to design the
decision model not only by thinking the model in just one sheet of the active workbook but also by
facilitating you to include different variables in different sheets. This advantage grants SimulAr a
bigger flexibility allowing adapting the model to the user's necessities.

The three labels contain six columns. The first one is indicative of the number that Simul4r
assigns to variables. The second one indicates the variable name and it is empty in case a name has
not been assigned. Columns three and four reflect the sheet name and cell reference of the variable
respectively. The next column shows the cell formula. The last one displays the cell value in the
moment you have selected this option.

At the bottom of the window you can see the number of variables inserted for each type and
the number of sheets the active workbook contains. Clicking on the option "Looking for cell when
selecting the variable™ allows you to go directly to the sheet and cell where the variable was
inserted. This function is useful when you are working with different sheets or when you can't see
all of the inserted variables in the Excel screen.

o1



SimulAr: Monte Carlo Simulation in Excel

A b . =y ——}
§ & % oy 9
Input Qutput Sensitivity Optimization Correlation Display Delete Simul&r Display Fit Sensitivity Optimization About
Variables Variables Variables Variables Matrix ~ Variables Variables Results || Distribution Analysis Analysis SimulAr
Define Variables Simulation Aditional Tools About
Year_4 Sales P1 = (, ﬁr| =normaltsim(10000.5,5000,0,50000)
A B C D E F G H 1 I K L M
1 Year( Year 1 Year2 Year3 Year 4 Year 5§
& Sales P1 430.10 12.612.72 13j-l-1.f-‘8| i.f-‘ISD.IS-I-.I 9.773.10
3 Sales P2 19.708.71 1545859
4 Expenditures (1,000.00)  {10,000.00) {10,000.00) (10.000.00) (10,000.00) {10,000.00)
3 | CashFlow (1.000.00) (9.549.90) 261272 3.541.78 15.469.33 15.231.70
6
7 | NPV (10%) | 157161.99| Display Input, Output, Sensitivity, Optimization and Correlated Variables
g Correlation between Produd Input Yariables ]Output Yariables ] Sensitivity Yariables ] Optirnization Variables ] Correlated Variables ]
10 'Hojal"!SF52
11 | Hojal"1SF52 1 Ne |Name Sheet Cell Formula Current Yalue
12 | Hojal'ISF$3 00 1 |vear_2_Sales_P1 Sheetst $0§2 =naormaltsim{ 10000,5,5000, 0,50000)+2000 12612,7178034514
T 7 |Year_3_Sales_P1 Sheetsl §E§2 =normaltsim( 10000.5,5000,0,50000) 13541, 7795720604
M 3 |Year_4_Sales_P1 Sheetsl tF$2 =normaltsim{10000,5,5000,0,50000) 5760,63654055624
& 4 |Year_5_Sales_P1 Shestsl $a42 =narmaltsim{10000.5,5000,0,50000) 9773,10257456645
% 5 |Year_4_Sales_pz Sheetsl $F$3 =normaltsim( 10000, 7000,0,50000) 19705, 7144141045
T & |Year_5_Sales_Pz Sheetsl $GE3 =normaltsim{ 10000, 7000,0,50000) 15455, 5045544585
lé 7 |Year_1_Sales_P1 Sheetsl $Ch2 =normaltsim{10000,5,5000,0,50000) 450, 09644426355
19
20
21
22
23
24 Mumnber of Input Variables contained in the active WorkBook l_? Iv Looking For cell when selecting the variable )
23 Lack all the inpuk
variables
26 Mumber of Spreadsheets contained in the active WorkBook l_l [ Lock { Unlack input variable
27
23
29
£11]

Locking input variables:

The label "Input Variables” contains two additional options. These options give the user the
possibility to lock those input variables you want in order to run partial simulations. That means,
instead of deleting a certain random variable of the model and running a simulation without it,
SimulAr offers you the possibility of locking input variables without necessity of deleting them and
entering again after the simulation.

This option is very useful when you want to know what the simulation result will be if one or
several input variables are not considered. Locked variables return their expected value.

For example if you want to lock the "year 1 product 1 sales" variable (cell C2) you can select it
from the input variables list and then clicking on the option "Lock / Unlock input variable™.

52



SimulAr: Monte Carlo Simulation in Excel

Display Input, Output, Sensitivity, Optimization and Correlated Variables

Input Yariables | output variables ] Sensitivity Yariables ] Cptirnization Yariables ] Correlaked Yariables ]

Ne |Mame Sheet Cell Formula Current ¥Yalue

1 |Year_2 Sales P1 Sheets] $D42 =normaltsim{ 10000,5,5000,0,500003+2000 12612,7 178034614
7 |Vear_3_Sales_p1 Sheets1 $E42 =narmaltsim{10000.5,5000,0,50000) 13541, 7795720504
3 |Year_4_Sales_P1 Shests1 EFEz =narmaltsim{ 10000, 5, 5000, 050000} 5760, 63654955624
4 |Year_5_Sales_P1 Shests1 sz =narmaltsim{ 10000, 5, 5000, 050000} 9773, 10257456645
S |Year_4 Sales P2 Sheets1 £F3 =normaltsim{ 10000, 7000,0,50000% 19708, 7144141045
& |Year 5 Salss Pz Sheets] £a43 =normaltsim{ 10000, 7000, 0500007 15456, 5945544505
7 |Year_1_Sales_P1 Sheets1 $C§2 =lnarmaltsim{10000.5,5000,0,50000) 10000.5

Mumber of Input Yariables contained in the active WarkBook

Mumber of Spreadsheets contained in the active WorkBook,

[¥ Looking For cell when selecting the variable

@(k;’ Unlock input wariable

Lock all the input
variables

Cell C2 will return its expected value. The expected value of a normal distribution function

is equals to its mean, therefore, the value of the cell will be 10,000:

i 2 %

Input Cutput  Sensitivity Optimization Correlation Display
Variables Variables Variables Variables Matrix

Define Variables

Delete
Variables Variables

# o

Simular Disp
Resy

Simulation

Year 1 Sales P1  ~ [

fe | =Inormaltsim(10000.5,5000,0,50000)

A E C D E F
1 Year0 Yearl Year2 Year3 Yeard
z Sales P1 ID.DIZI'[I'.iIZI'. 13,640 48 10267 61 492250
3 Sales P2 2.680.10

When blocking input variables SimulAr inserts an "I" (from lock) at the beginning of the
function. If you want to lock or to unlock input variables manually you can simply do it by adding
an "I" at the beginning of the distribution function. This is particularly useful when several input
variables exist in the same cell. SimulAr locks or unlocks all random variables that are inside a cell
when the option "Lock / Unlock input variables" is used. Therefore, if you want to lock a part of the
cell it should be made manually.

A second available option is the possibility to lock or to unlock all of the input variables
with just one click. By selecting the button "Lock all the input variables" you can perform this task:
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§ & & ¥ o &R » 9

Input  Output Sensitivity Optimization Correlation Display  Delete Simular Display Fit Sensitivity Optimization | About

Variables Variables Variables Variables Matrix  Variables Variables Results || Distribution Analysis Analysis SimulAr
Define Variables Simulation Aditional Tools About
Year 1 Sales P1  + [ ﬁr| =lnormaltsim(10000.5,5000,0,50000)
A B C D E F G H 1 I K I M

1 Yeard Year 1 Year2 Year3 Yeard Year s
& Sales P1 I ID.DDD.ED! 12.000.50 10.000.50 10.000.50 10.000.50
3 Sales P2 10.000.00 10.000.00
4 Expenditures (1.000.00)  {10.000.00) {10.000.00% (10,000.00) (10,000.00) {10.000.00)
3 | CashFlow (1.000.00) 0.50 2.000.50 0.50 10.000.50 10.000.50
6
RG] RIS B Display Input, Output, Sensitivity, Optimization and Correlated Varjables
3
0 |Correlation between Product P Variables | Qutput Variables ] Sensitivity Yariables ] Optimization Yariables ] Correlated Yariables ]
10 'Hojal"'5F52 1]
11 | Hojal"ISFS2 1 N |Name Sheet Cell Formula Current Yalue
12 | Hojal'!SF$3 09 1 |Year_2_Sales_P1 Shests1 042 =Inormaltsimi10000.5,5000,0,50000)4+2000 12000.5
13 2 |¥ear_3_Sales_P1 Sheets1 $E$2 =Inormaltsimg10000,5,5000,0,50000) 10000.5
14 3 |Year_4_Sales_P1 Sheets1 $F$2 =Inormaltsimg10000,5,5000,0,50000) 10000.5
15 4 |Year_5_Sales_P1 Sheets1 G642 =Inormaltsimg10000,5,5000,0,50000) 10000.5
1 5 |Year_4_Sales_PZ Sheets1 $F$3 =Inormaltsimg 10000, 7000,0,50000) 10000
17 6 |Year_5_Sales_PZ Sheets1 $G43 =Inormaltsimg 10000, 7000,0,50000) 10000
l's 7 |vear_1_Sales_P1 Sheets1 $C42 =Inormaltsimg10000,5,5000,0,50000) 10000.5
19
20
21
22
23
24 Mumber of Input Yariables contained in the active WorkBook 7 Iv Looking For cell when selecting the wariable
25 Unlack all the input

abl

26 Mumber of Spreadsheets contained in the active WorkBook 1 v Lock | Unlock input variable e
27
28
29
30

To lock all inputs variables is useful when you want to know which the value an output
variable will be in case input variables return their expected value. However it should be kept in
mind that when correlation coefficients exist that value should be analyzed carefully.

Running the simulation:

Once inserted input, output and correlated variables, the model will be set and ready to run
the simulation. Press on the icon Immediately, the following window will appear:
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Run the Simulation

— Settings
Enter Mumber of Iterations 10000|

[ Real Time Spreadsheet Updating

v Display Simulation Progress on the Status Bar
Iv Display Simulation Progress Bar

v Activate Input Variables Correlations

v

Simulate Cancel

In the box "Enters Number of Iterations™ you have to complete the iterations number you
want to carry out. SimulAr inserts 10,000 when the window is displayed. The maximum number of
iterations available is 1,000,000.

Next, four setting options are presented according to your preferences:
e Real Time Spreadsheet Updating: being enabled this option SimulAr will show

each iteration on the spreadsheet in real time. It causes the same effect as pressing
the F9 key when a simulation is not running.

e Display Simulation Progress on the Status Bar: this option displays on the Excel
status bar the simulation progress indicating the number of iterations carried out and
percentage completed.
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.-"q d s |1 —
I/zl_l - |
5 b & B 4 il [
Input  Cutput Sensitivity Optimization Correlation Display  Delete Simuldr Display Fit Seny
Variables Variables Yariables Variables Matrix  Variables Variables Results | Distribution Ang
Define Variables Simulation Aditio
18 - £ |
A B C D E F G H
1 Year( Yearl Year 2 Year3 Year 4 Year 5
2 Sales Pl 634713 408404 13.746.01 0842 34 1683027
3 Sales P2 71,354 96 14,898 30
4 Ezxpenditures (1,000.00) (10,000,007 | {10.000.00) (10000007 {10,000.00%  {10.000.00)
3 | CashFlow (1,000.00) (3.432.87) (3,013.06) 3,746.01 7.39730 21.737.57
i)

NPV (10%) | 13.080.56 |

8

2 Correlation between Products Year 4 "1" and "2"
10 Hojal'!5F52 'Hojal15F53

11 | Hojal"l5F52 | 09

12 | Hojal"5F33 09 1

-] | e | e B | = | S

[ D QLI T WP T O O T (OO T - GO T N N Y N O 8 }
L=TR R =R == L=4]

ol | i

4 4 » M| Sheetsl %]

Correlation between Products Year 5 "1" and "2"
Hojal'!5G52 Hojal'l5G53

Hojal"5G52 | 00

Hojal"!5GS3 09 1

Running the simulation... - lteration M= 3665 - 36.65% completed

v

Running the simulation... - Iteration M= 3865 - 36.65% completed

e Display Simulation Progress Bar: this option displays a progress bar in the screen.
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§ &

% 70

t Sensitivity Optimization Correlation Display  Delete Simul&r Display Fit Sensitivity

% b =

Input Cutpu
Yariables Variables Wariables Variables Matrix  Variables Variables Results || Distribution Analysis
Define Variables Simulation Aditional Toq
M27 v Jx |
A E C D E F G H
1 Year 0 Yearl Year2 Year3 Yeard Year s
2 Sales P1 6,547.13 408404 13.746.01 084234 1683927
3 Sales P2 1,534 96 14,898 30
4 Ezxpenditures (1.000.00) (10,000.00) (10000003 (10000.00y  (10,000.00)  {10.000.00)
5 | CashFlow (1,000.00) (3.432.87) 30 21,737.57
6 v are | ] NENERNNRNNNNENEN
3
& Correlation between Products Year 4 "1" and "2" Correlation between Products Year 51" and "2"
10 Hojal"'SF52 "Hojal15F53 Hojal"'5G52 Hojal15GS3
11 | Hojal"SF52 1 09 Hojal"'5G52 1 09
12 | Hojal"l5F53 09 1 Hojal"l5G53 09 1
3
14

Activate Input Variables Correlations: when you define correlation coefficients
among input variables this option is enabled. Users can run a simulation without
considering correlations disabling this option. When correlations are activated it
won't be possible to select the option "Collect Input Variables Data".

Collect Input Variables Data: this option enables SimulAr not only to store output
variables data but also to store input variables data. The aim of this option is to
obtain information to perform a sensibility analysis between output and input
variables, that means, what impact or incidence produces an input variable in the
output variable. If you want to visualize this information, enable this option.

Simulation time:

The simulation time or speed will depend on several factors:

The system in which Simuld4r was installed. It is advisable to use a Pentium IV
processor with at least 1 GB RAM to optimize the process.

The number of variables the model has. The bigger the number of output variables
the bigger the time takes SimulAr to perform one iteration. This is due to SimulAr
picks up and store each cell identified as an output variable.

The number of correlation matrixes the model has. SimulAr runs a standard
simulation first and then arranges the obtained data considering the given correlation
coefficients using the Iman-Conover algorithm. This process duplicates the time of a
standard simulation.
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Simulation settings: the time of delay in executing a simulation increase notably if
the option "Real Time Spreadsheet Updating” is enabled. It is recommended to
disable this option. The same thing happens with the other options. The maximum
simulation speed is reached disabling all of these options.

Collect Input Variables Data: like output variables, enabling this option will make
SimulAr to store the values of each input variable of the model. This process
increases the simulation execution time; however, it is mandatory if you want to
obtain a sensibility analysis between input and output variables.

Once configured the simulation settings press in the "Simulate” button to begin with the
process. When the simulation has finished, a message will be displayed. Press OK to see the
simulation results.

Simulation finished X

Press Ok to display the simulation results

The following window will be displayed:

Simulation Results

— Select Output Variable

N® | Name

Sheet Cell Formula

MNPV

Sheets1 =MPV(10%,C5:G5)+B5+ outputv()

— Selected Variable Descriptive Statistics

Statistic Value

Display Selected Variable Histogram

Min.

[E

Mean

Max.

Median

Variance

Std. Deviation

Range

Kurtosis

Skewness

Coef, of Variation

Percentile 1%

Sensibility Analysis: Tornado Graph

Generate Report of the Selected Variable in Excel |

Generate Report of ALL Yariables in Excel |
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The previous window consists of three parts. The first one is located in the upper half of the
window and identifies the simulation output variables, their names, sheets, cell references and
formulas. The second part shows the output variables descriptive statistics. Lastly, there are some
buttons that allow you to visualize more simulation results or to generate a full Excel report. For a
detail about each of these buttons consults the following section in this manual.

If you don't want to see the simulation results immediately after the simulation, you can
close this window without losing the obtained simulation results.

Display simulation results:

Until you modify the model again, you can see the simulation results every time you want

. . . _
by clicking on the icon &z, The next window will be shown:

Simulation Resulis E|
Select Qutpuk Yariable
NT | Mame Sheet Cell Formula
1 [Py Sheets1 $EB47 =MPY{ 10%:,C5: G35 1+B5+ outputy()

Selected Variable Descriptive Skatistics

Statistic value " Display Selected Variable Histogram
Mir. -14549, 65534 1 3466 :‘
Mean 15796, 3655450304 o _
Ma. S0473, 0304665730 Sensitivity Analysis: Tornado Graph
Median 15554, 9670879552
Variance 96201919,6555594 . .
=td. Deviation 980,25 772799957 Generate Repork of the Selected Yariable in Excel
Range 64972, 71858275705
kurkosis -0,185630530694 1066 . .
T—— 5 5413426226973 7E-02 Generate Report of ALL Variables in Excel
Zoef, of Yariation 62.091862294295353%:
Percentile 1% -6066, 42634342452 ﬂ

By selecting an output variable descriptive statistics of this variable are generated. You'll
have to wait some seconds depending on the number of iteration you ran and the system
characteristics. The bigger the number of iterations the bigger the time you have to wait. SimulAr
shows the following well-known statistic values:

1. Minimum.
2. Mean.
3. Maximum.
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Median.

Variance.

Standard Deviation.

Range.

Kurtosis.

. Skewness.

10. Coefficient of Variation.

11. 1% to 99% percentiles with increments of 1%.

©owoN oA

Display output variable histogram:

By selecting an output variable you can see the simulation frequency histogram. Click on
the button "Display Selected Variable Histogram"

The following window will be shown:

Simulation Results E]

Freguency

NPV at ShEEtS1!$B$? Bins Frequency | Cumul. % | =
-14549,6533 1 0.01%
400 -13899,9612 3 0.04%:
-13250.234 1 0.05%
-12600,5065 2 0.07%
300 : -11950,7796 2 0,09%:
-11301.0524 L) 0.14%
E‘ 1 -10651,3252 7 0.21%
£ am -10001.538 5 0.26%,
E’ -9351.8708 4 0,3%
e -53702,. 1436 L) 0.35%
100 = -5052,4165 8 0.43%
-7402 65893 17 0.6%
208 -6752.9621 20 0.5%
9 = -6103,2349 19 0,99%
I ELEIDNHE LS YR EELELE RS -5453.5077 24 1.23%
FE8sEigsiEgadpgnahgiddigg giErrE = T
g = poddggsgge sy yFag : LR
¢ TR R U2 EYERERILEEBESFEINE S -4154.0533 29 L77%
Al i BT R -3504,3261 37 2,14%,
-2854,509 35 2.49%,
Select Graph Tvpe to Display Graph _2204,6716 I 2 a7
" Line " Bar " frea f* Frequency Return -1555, 1446 =] 3.42%

(" Lline3D (* Bar3D ( AreadD " cumulative %% el = dilte 2

Probability less than == ] Equals ko == 506 % A »

You will see the histogram graph and the frequency table. The user can select six different
graph types to see the histogram:

e Lineand line 3D:
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Additionally the same graph types are available for cumulative percentages:

NPV at Sheets1!$B$7 NPV at Sheets1!$B$7
120% 120% <
100% / 100%
= G0% / = B0%A
¥ e é 60% -
5 §
© 0% / S apnd
20% J/ 20%
I R aadatats T L e 0%
282283z z2 §2 3 8 I T EBEEBBERRES 2E2E8 2z 282383 ¢% 2252 EE
ZES2E2ZzZE8E 38 IEEBEBBREE $ESEs:cz¥§2g8:328e:8¢8¢8
S22 L 25T TEREZIESE2E S S BRLEF - 8w o8 mRa 3 sd 3-8
EE TS EzzP2EEEEOoELEOERE tEEEf§3TE2sEEsasradensy
BEE 23838 gsoasesddg & B EE EzgehfsdegsoEsgsdeng
TEERTRSTESRSIREREERE S TESHTSSTLSEEZRRAE SRR
Select Graph Type to Display Graph Select Graph Type to Display Graph
fimad ol
* Line; " Bar " Area Tegquency Return ™ Line " Bar " Area " Frequency T
" lne3D ¢ Bar3D  Area3D &+ Cumulative % " Bar3D " Area3D  Cumulative %
NPV at Sheets1!$B%7 NPV at Sheets1!$B$7
120%
120%
100%
100% -
E 80% =
B OEE .é 50% -
3 g |
O 20% S apu
20% 20%
0 e L
PSR S AR - =
$ESEE:seiEIRizoEiEELLE sEgEggaLEs R
T2 Eg gz = R - -1 8oy EEEEEEE 55 e Eggang
Select Graph Type to Display Graph Select Graph Type to Display Graph
i ~ ) ~
" Line " Area Frequency Retumn ™ Line " Bar " Area Frequency Return
" lne3D (" Bar3D (" Area3D * Cumulative % " line3D  Bar3Di { Area 3 + cumulative %
NPV at Sheets1!1$B$7 NPV at Sheets1!$B$7
120% 120%
100% o
= 80% = B0%
i 8% l§ 60%
§ E
© 4% S 4%
20%
0% 0%
A A AR A A R R R L A U ALY NE O E TrE N e DR Te 88 NS
$EEEEzg¥jegEREiEEEELL SESEZssY§eiRziEgEaELE
£ £ £ ®E 5 :0EEEISELEYHERSD £2:s5z:ds53 3883388y
EEE8SRECESEEIRENEEEES EEIRYRETETEEIEBER 558
Select Graph Type to Display Graph Select Graph Type to Display Graph
i ~ o
" Line " Bar Frequency Retun " Line " Bar " Area Frequency Return
line3D ( Bar3D { Area3D * Cumulative =% " line3dD  Bar3D * & Cumulative %

Finally, at the lower part of the window it is possible to determine the probability that the
selected variable be less to a desired value.

Click on "Return” to return to the previous window.
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Return

Sensitivity analysis:

SimulAr allows users to detect the incidence that input variables have on output variables.
This feature will be available only if you enable the option "Collect Input Variables Data" before
running a simulation. Otherwise, you will have to run a new simulation.

Once the simulation process finished, you can visualize the sensitivity analysis by selecting

an output variable and by clicking on the option "Sensitivity Analysis: Tornado Graph™ in window
"Simulation results". The result for the project example simulated above is:

Simulation Results E|

NPV at Sheets1!$BS$7

Return

r_1_Sales)

r_2 Sales)

i SRSElERl (" Correlation
r_ 4 Sales | -0, 2436
Twpe
r_5_Sales | =1 IREES 0,135 " Tornado
ear_4_Sales|P1 - Sheets1|§F§2-0,1273 f* Tarnada 30
eat_5_=ales| P11 - Sheets] |3GE2 -0 0545
032 0 032 0,4 05 03 1
Rogrossion
Sensitivity Analysis
Input Yariable Regression Beta | Correlation Coef. | «
Year_1_Sales_P1 - Sheets1!$C42 0.53486619 0.55554719
Year_2_Sales_P1 - Sheets1!$D$2 0.74768502 0.51424464
Year_3 Sales_P1 - Sheets1!$E$2 0.6538591 0.45177633
Year_4 Sales_P2 - Sheets1!$F$3 0.24359656 0.21876416 | |

The window sensitivity analysis shows the influence that each input variable has on the output
variable. SimulAr calculates two types of tornado graphs:

1. Regression analysis: in this case, different values taken by each input variable are
"regressed” (independent variables) against the selected output variable (dependent
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variable). SimulAr calculates the slope of the regression straight line commonly called beta
coefficient. Obtained absolute values are then ranked from bigger to smaller (demonstrating
the incidence of each input variable) and a tornado graph settles down. From the previous
graph, it is observed that for the input variable called "Year 1 Sales P1" the beta
coefficient is 0.8348. This number means that if the input variable increases 1 the output
variable (NPV) will increase 0.8348.

Correlation analysis: in this case, SimulAr calculates the correlation coefficient that exists
between each input variable and the selected output variable. The correlation coefficient
indicates how input variables move considering an output variable. This coefficient can take
values from -1 up to 1. A 1 indicates that both the input variable and the output variable
moves jointly in the same sense, that means, when one goes up 5%, the other one also
increase the same percentage. A -1 indicates that two variables move exactly in opposed
sense. There are no correlation (coefficient 0) when it is not possible to establish a
movement pattern between two variables.

Simulation Results @I
NPV at Sheets1!$B$7 _—
r_1_Sales P1 -
Graph
r_2 Sales P1 -

(" Regression

F 3 Sales P1 - SHECISIGETGDEC G 0000 [ | e

r 4 Sales P2-%
o = Tvpe

r_5 Sales P2-5 " Tarnado

* Tormado 30

ear_4_Zales_P1 - Sheetzl 15FE2 -0, 0555

eets115GH2;-0,035] J

02 0 0.2 0,4 06

eatr_5_Sales P -

Corrafation

Sensitivity Analysis

Input Yariable Reqgression Beta | Correlation Coef. || «
Year_1 Sales P1 - Sheets11$C42 0.53486519 0.55554719
Year_?_Sales_P1 - Sheets11$D42 0,74763502 0.51424464
Year_5_Sales_P1 - Sheets11$E42 0,6535591 0.45177633
Year_#_Sales_PZ - Sheets11$F$3 0,24359656 0.21876416 | |

SimulAr offers you the possibility to visualize tornado graphs in 3D or in simple form:
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Simulation Results E‘ Simulation Results &‘

NPV at Sheets11$B$7 I NPV at Sheets1!$B$7 Return
ear_1_Sales ear_1_Sales F1-5

ear_2_Sales

Graph ear_2_Sales P1 - 5 Graph
* Regression " Regression
Bar_3_Sales ‘gar_3_Sales_P1 - S N
" Correlation @ ICorrelation

sar_4_Sales sar_4_Sales P2 - S
Type

 Tomado car_5_Sales P2 - S

Type
car_5_Sdles SHCE3,0,135  Tomado

" Tornado 30 " Tornado 30

02 [ 02 04 06 08 1 02 o 02 o4 06
Ragression Correlation
Sensitivity Analysis Sensitivity Analysis

Input Variable Regression Beta | Correlation Coef. | « Input Variable Regression Beta | Correlation Coef. | «
Year_1_Sales_P1 - Shestsl1$C$2 0.53486819 0.55684719 Year_1_Sales_P1 - Shestsl1$C$2 0.53486819 0.55684719
Year_2_Sales_P1 - Sheetsl|$0§2 074788502 0.51424484 Year_2_Sales_P1 - Sheetsl|$0§2 074788502 0.51424484
Vear_3_Sales_P1 - Shests1I4ESZ 0.6838551 045177633 Vear_3_Sales_P1 - Shests1I4ESZ 0.6838551 045177633
Vear_4_Sales_P2 - Shests1I4F§3 02435956 zteTeets | v Vear_4_Sales_P2 - Shests1I4F§3 02435956 zteTeets | v

Click on "Return” to return to the previous window.

Return

Generate a simulation output variable report in Excel:

You can generate an Excel report with the simulation results, the frequency histogram and
the sensibility analysis if it is available. To perform this task you have to select an input variable
and press in the button “"Generate Report of the Selected Variable in Excel”. Simul4r will add a
sheet to the active workbook containing the simulation results and graphs.
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§ & % i 5] Sy 9

Input Cutput  Sensitivity Optimization Correlation Display  Delete Simulir Display Fit Sensitivity Optimization About

Wariables Variables Variables  Wariables Matrix ~ Wariables Wariables Results || Distribution Analysis Analysis SimulAr
Define Variables Simulation Aditional Tools About
Al . fe | Output Variable: NPV
A B C D E F G H I I

1| Output Variable: NPV -
2 1 "

: — — Output Variable: NPV

4 Cell SBS7 120

3

6 Simulation Statistics =

7 Iterations N° 1000 g

8 Min. -5540.01845 g

9 Mean 15923.79363 E

10 Max. 46897.09739

11 Median 15700.89933

i Variance 52489819.01

13 Std. Deviation 7244 985784

14 Range 52438.01585

15 Furtosis 0.01991862

16 Skewness 0193657954

17 | Coef of Varation 435 .4978628%

18 Percentile 1% 4617090226

19 Percentile 2% 2098.444334 M Frecuencia

20 Percentile 3% 3094 412008 e -
21 Percentile 4% 414252979 ™
2 Percentile 3% 4500 405607 Output Variable: NPV

23 Percentile §% 3010.704205

24 Percentile 1% 5474353462 120.00%
23 Percentile 8% 6108270786 100.00%
26 Percentile 3% 64835613521 .
27 Percentile 10% 6888.020148 80.00% E
28 Percentile 11% 7177.162293 T i
29 Percentile 12% 7318.383076 B
30 Percentile 13% 7719 410632 40.00% E
il Percentile 14% B011.467333

32| Percentile 15% 8389.053991 Al
M 4 » ¥ | Sheets2 Sheetsl ¥l [
Lird: [ ]

Once the report was generated, you can manipulate the data according to your preferences.
You can give format to the report, create your own graphs, calculate your own statistics, etc. For
example, from the report arises that the probability of a positive NPV (that means, the probability of
a profitable project) is between the simulation minimum value and percentile 1%.

6 Simulation Statistics
7 Iterations IN® 1000
2 Min. -3540 01846
Mean 13923 793635
10 Max. 46807 09739
11 Median 1570089053
12 Variance 3248081901
3 Std. Deviation 7244 085784
14 Eange 32438 01585
13 Kurtosis 001991862
16 Skewness 0193657054
17 Coef of Vatiation 435 4078628 %
13 Percentile 1% 4617090226
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If you want to know the exact probability of the project takes values lesser than zero you can
make the following: insert a 0 in cell “AB3”. In cell “AB4” you will see the result. You can get
different probabilities in the form “/ess than” changing that cell.

Probability

less than: 0.00
equal to: 4.60%

Generate report of all simulation output variables in Excel:

You can generate an Excel report with the simulation results for all of the output variables
with one click, without necessity of selecting each one, by clicking on "Generate Report of ALL
Variables in Excel”. SimulAr will add a sheet to the active book for each output variable containing
the same data described above.

Fit distributions to data:

If you have an historical data series that reflects what was the behavior of a certain input
variable you want to model, you can use it to analyze what probability function best fit that
situation. SimulAr offers you the possibility of fitting distributions to data. For example, it is
possible that you have information about historical product sales during the last years. Based on
these data series you can determine the input variable that reflects this behavior.

To determine a distribution function based on an historical data series click on the icon ..:...

The next window will be displayed:

Fit Distributions to Data

Select historical data range reference

| 'Sheets1'15461 —| ||| FitDistributions

Next, you have to select the reference range where the data series is located. You will need
at least ten values to fit distributions to data. The data series must be located in a single column in
the spreadsheet. The more data values you have the more precise the fitting process will be. It is

necessary to clarify that the range reference can be selected before pressing on the icon L and
SimulAr will recognize this range automatically.

Let us suppose that you have 60 product sales historical data. To determine the distribution
function better reflects these data series you can select the whole series range and press on the
button "Fit distributions to data".
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in Excel

G & & |¥

play Delete

|

Eal-y

Input  Output Sensitivity Optimization Correlation Dis Simul&r Display
Variables Variables Variables Variables Matrix  Variables Variables Results || Disty
Define Variables Simulation
A3 - fe | 9400.44
A B C D E F G
1 Hostorical Product Sales:
2
3 0400 44
4 11321.95 Fit Distributions to Data
- e Select historical data range reference
] 3910.17
7 10442 33 | 'Sheetsz'14at3tatE2 J Fit Diskributions
3 467307
& 2154001
10 0881.83

The next window will be showed:

Fit Distributions to Data

Select histarical dat f
B IR R e == Thearetical diskribukion determined

| =normalsim( 107 10,8567, 5266, 204)

Fit: Diskributions

-

| ‘Sheets2'I1$A$3:5A562

Select Distribukion
Real ws, Thearetical Distribution lReaI Draka Hiskogram ]

Distribution
Mormal
Triangular
Iniform
Beta
Chi-Square
Lognormal
zamma
Logistic
Expaonential
Weibull
Favyleigh
Binornial
Geomnetric
Paisson

=z
[}

-

Real Data Distr. vs. Theoretical Distr.

0.2

0.5

0.4

0,2
D/

] 0z

ol = IR R RS- R PR TR O

=
)
Reaf Data Detnbution

=
%5}

-

[
o

Cell Ref, to Insert Farmula 0,4 0,6 0.5

Theoretical Distribution

| 0.8341  Chi-Square P-Yalue

-

Insert Farmula in Excel

‘ . Feal ws, Thear, Distr, . Perfect Fit
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At the left of the window distribution types are placed. By selecting each distribution a
fitting process is done and the graph will be updated showing the cumulative probabilities of the
historical data histogram and the cumulative probabilities of the fitted distribution. A perfect fit
indicate a 45° straight line between this relationship, that means, the cumulative probabilities are the
same indicating that SimulAr has been found a distribution that exactly fit the data series. To
examine which it is the distribution that best fit the historical data you should observe the
comparative graph for each distribution function and choose the one most nearly resemble to the
perfect fit (blue line). Nevertheless, it is always advisable to use a fairness approach when using this
feature because your data cannot be representative or some other factors like outliers can affect the
fitness process. In those cases, the distribution that best fit your data will lack of practical sense.

The theoretical distribution determined and their respective function written according to
SimulAr is located in the upper right corner of the window. For example, for the sales data
presented before, a normal distribution with mean 10,710.8567 and standard deviation of 5,266.204
produce a quite good fitness and you could consider it as reasonable when selecting these
parameters as input variable when modeling the product sales. However, choosing other
distributions you can find that logistic distribution fit better than normal distribution:

Fit Distributions to Data E]
Select histarical dat f
e Thearetical diskribukion determined
| ‘Sheets2' 1EA53 $A%62 A Fit: Diskributions ‘ | =logisticsimi( 107 10,8567, 2903,4104)
Seleck Distribution
Real ws, Thearetical Distribution lReaI Draka Hiskogram ]
NT Distribution =«
1 Marrnal . . .
: Real Data Distr. vs. Theoretical Distr.
2 Triangular
3 nifarm 1
4 Eeta
5 Chi-Square
= D8
1] Lognormal g
7 Gamma A
8 E oos
q Expaonential g
10 Wbl E 0.4
11 Favyleigh o
12 Binormial E
13 Gearmnekric D.2
14 Poisson ﬂ
0
Cell Ref, to Insert Farmula 0 0z 0.4 0.8 0.8 4
[ Theoretical Distribution
Feal ws, Thear, Distr, Perfect Fit | 0.92z3  Chi-Square P-Yalue
Insert Farmula in Excel . . .
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SimulAr allows you to insert the fitted formula directly in the Excel cell you select. Select
the cell reference in the box located at the left bottom part of the window and press the button
"Insert Formula in Excel".

Cell Ref, to Insert Formula

-]

Insert Farmula in Excel

The histogram of the historical data series can be visualized by selecting the label "Real
Data Histogram":

Fit Distributions to Data §|

et (st ssl s rEre s felfErenas Theoretical distribution determined

| ‘Sheets2' &85 $A%62 A Fit: Distributions ‘ | =logisticsimi 107 10,8567, 2903,.4104)

Select Distribution -
Feal vs, Theorekical Distribution  Feal Data Histogram l

Distribution j
Normal Real Data Histogram
Triangular
nifarm 25
Beta
Chi-Square
Logrormal
Gamma
Laogistic
Exponential
W'eibull
Ravyleigh
Binornial
Gaeometric
14 Paisson ﬂ

20

Frogquency

[y
el b= IT- AT A RS- AT PR O -

o
I

[
[T}

Cell Ref, ko Insert Formula

=]

=}
-50a6. 89 I

{7Fi6. 0814
27549.99

-1453.0674
23807677
6294, 5957
10048, 4243
13882 2529

Bins

Insert Formula in Excel

To return to the best fit graph select the label “Real vs. Theoretical Distribution."”

Sensitivity Analisis: What if...?:

SimulAr allows you to execute a Waht if? sensitivity analysis, that means, to visualize how
an output variable will be affected considering an output or sensitivity variable change. Simular
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recognizes by default the model defined input variables. If you want to consider another cell, you
have to define that cell as a sensitivity variable. For example, in an investment project you can

consider to see how changes in the discount rate affect the NPV.

®
vars

To define a sensitivity variable select the icon . The next window will be presented:

Sensitivity Variable

Zell Reference
‘Sheets1'1$647

ﬁ

Define Mame

rate|

[

[v Paint Cell

Apply ‘ Zancel ‘

And if you put the discount rate in cell B7:

m . e R P
B 0 % 2 g [
Input QOutput  Sensitivity Optimization Correlation Display  Delete Simul&r Display Fit
Variables Wariables Variables Variables Matrix  Variables Variables Results || Distributi
Define Variables Simulation
rate . ﬁr| =0.1 Eimﬁen@
A E C D E F G
1 Year 0 Yearl Year2 Year3 Yeard Year s
2 Sales P1 16.074.68 3, 77020 10681 54 2087129 1731323
3 Sales P2 11.032.14 381332
4 Ezxpenditures (1.000.00y (10,000.00)  {10.000.00%  (10000.00%  {10,000.00)  {10.000.00)
3 | CashFlow (100000 6,074.68 (4.220.71) 681.34 2190343 13.126.74
6
7 Tasa I lﬂ%l
8 | NPV(10%) | 2464987]
o

When you define a sensitivity variable SimulAr adds the funtion simsens() in the cell.
at the beginning you must add it to allow SimulAr
recognize the variable. The same procedure must be done for the rest of the sensitivity variables you

7

Important: if the cell doesn’t have the sign

want to add.

a sensitivity analysis. The next window will be shown:
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Sensitivity Analysis: What If...7

Select Output Yariable

M? | Mame Sheet Cell Formula
1 [MPY Sheets1 4648 =MNPW(B7,iC5:G5)+B5+ aukpuby])
Settings

[ Lock all input wariables

Mumber of Points to Graph | Paint:
> oinks Generate Report of the Selected Wariable in Excel
| 4| )

% Change Bebween Variables
Generate Repart of ALL Variables in Excel

Under this window you must set up the number of points to graph and the percentage of
variation between points. The first option corresponds to how many values to right and to left from
the base case you want to analyze. For example, the number 5 means that SimulAr will graph 5
values to right and 5 values to left, both from the base case. The percentage of variation indicates
the amplitude between points. For example if you decide to graph 5 points with a 10% change,
SimulAr will display the following scenarios: -50%, -40%, -30%, -20%, -10%, 10%, 20%, 30%,
40%, 50% from base case.

Prior to generate the report you need to consider that the base case represents a unique and
fixed cell value. Because of that, the model doesn’t have to have random variables activated.
Otherwise, cell values will change in the sensitivity process and you will obtain invalid results. For
this reason it is necessary to lock all of the input variables.

You should also realize that this tool does not include correlation between variables, and the
analysis is performed considering just one variable per time maintaining the rest with the base case
value.

Pressing on “Generate Report of the Selected Variable in Excel” a results report is
generated.
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A B C D E F G H 1
1| Output Variable: NPV |
=
3 Sheet Sheets1
4 Cell SB58
3
6 Sensitivity Analvsis
3 Name Reference Base Case -509%% -40%0 -30% -2094% -10%4% 0%
g Year 2 Sales Pl Sheets1!5052 12,000.5000] 6,0002500] 72003000] 84003500 9.600.4000) 10.800.4500) 12.000.504
10 | Year 3 Sales P1 Sheets1!5E52 10,000.3000 35.,0002500 60003000 7.0003500( B8.000.4000| 9.000.4500] 10.000.504
11 Year 4 Sales Pl Sheets1!5F52 10,000.5000 5,000.2500f 60003000 7.0003500] 3.0004000] 90004500 1000050
12 | Year 5 Sales P1 Sheets1!5G52 10,000.3000] 5,000.2500 60003000 7.0003500( B8.000.4000| 9.000.4500] 10.000.504
13| Year 4 Sales P2 Sheets1!5F53 10,000.0000] 50000000 60000000 7.000.0000( 3.000.0000| 2.000.0000) 10.000.00
14 | Year 5 Sales P2 Sheets1!3G53 10,000.0000 50000000 60000000 7.000.0000( 8.000.0000| 9.000.0000| 10.000.004
15| Year 1 Sales P1 Sheets1!53C52 10,000.5000 50002500 60003000 7.0003500( 80004000 2.000.4500) 10.000.504
16 rate Sheets1!5B57 0.1000 0.0300 0.0600 0.0700 0.0800 0.0900 0.104
17
18 Output Variable Results |
12
20 Name Reference Base Case -50%9 -40%% 0%y -20%% -10%4 029
21 | Year 2 Sales P1 Sheets1!5D52 13,694.1357| 8.735.2514| 9.727.0283| 10.718.8052( 11,.710.5820| 127023588 1369413
22 Year 3 Sales Pl Sheets1!SES2 13,694.1357| 99373739 106887263 114400786 121914310 129427834 13.694.13
23 | Year 4 Sales P1 Sheets1!5F52 13,694.1357| 10278.8977| 10961.9453| 116449020 12328.0405| 13.011.0881| 13,694.13
24 Year 5 Sales Pl Sheets1!5G52 136941357 105823739 112103263 118312786 124522310 13.073.1834| 13.604.13
25 | Year 4 Sales P2 Sheets1!5F53 13,694.1357| 10279.0685| 10.062.0819| 116450054 12328.1088| 13.011.1223] 1369413
26 Year 5 Sales P2 Sheets1!5G53 13,694.1357| 1053895201 112104504 118313718 12.4522031| 130732144 1369413
27 | Year 1 Sales Pl Sheets1!5C52 13.604.1357| 9.148.4539| 10,057.5903| 10.966.7266| 11.875.8650| 12.784.9994| 13.694.13
28 rate Sheets1!5B57 13,694 1357| 16, 8785101] 161756174 15507 7415| 14.872.8045] 14268 8708| 1369413
29
30 Name Reference Decrease Increase Abs. Dif. Decrease Increase Abs. Dif.
11 T Shoat-11EDET 15070 5101 119z 989] 5 £759ak0 0 Nsn 01500 0 1000
The results are presented both numerically and graphically (spider and tornado charts).
Spider Chart
20000
18000
16000
14000 Year_2_Sales_P1
12000 Year_3_Sales_P1
>
% 10000 Year_4_Sales_P1
Year_5_Sales_P1
8000
Year_4_Sales_P2
6000 Year_5_Sales_P2
4000 Year_1_Sales_P1
rate
2000
0

-50%

-40% -30%

-20%

-10%

Desviation from Base Case

0%

10%

20%

30%

40%

50%
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Tornado Chart

Year_2_Sales_P1 6,000.2500 * 18,000.7500
Year_1_Sales_P1 5,000.2500 * 15,000.7500
Year_3_Sales_P1 5,000.2500 * 15,000.7500
Year_4_Sales_P1 5,000.2500 * 15,000,7500
Year_4_Sales_P2 5,000.0000 * 150000000
Year_5_Sales_P1 5,000.2500 * 15,000.7500 M Decrease
Year_5_Sales_P2 5,000.0000 * 15,000.0000

rate 0.1500 * 0.0500

T T 1
S S S S
S S S S
N N v

NPV

Both charts show similar information from a different optic. The spider chart show how the
variables behave from then base case affecting the output variable. The tornado chart show which
are the variables whose variation have greater incidence on the output variable.

Optimization analysis:

SimulAr permits to perform an optimization during each simulation’s iteration. For it, the
Excel “Solver” add-in is executed. To carry out an optimization process you must first define
optimization variables. These variables are the changing cells that will be adjusted in the
optimization process.

For example, is possible to carry out a simulation and optimization process to determine the
percentages to invest in a portfolio. Consider that you want to invest in 3 assets A, B and C. The
expected annual return of each one is distributed by normal curve with means 10%, 15% and 20%
respectively and an annual standard deviation of 5%, 6% and 9% respectively. The designed model
including the correlation matrix between assets is shown subsequently:
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A B C D E
1 Asset A B C
2 Weights 23% 44% 33% 100%
3 |Mean 10% 15% 20%
4 5td. Dev. 5% 6% 9%
5 |Return 11.62% 291%  31.18%
G
7 Prifolio Expected Return 14%
& |Portfolio Risk 4.80%
9 Risk Free Rate 4. 85%
10 |Sharpe Ratio 1.952719
11
12 |Correlation Matrix
13 A B C
14 A 1.000000 0374755  -0.335308
15 B 0374755 1.000000  0.377222
16 C -0.335308 0.377222 1.000000
17
16 |Variance-Covariance Matrix
159 A B C
20 A 0.002500  0.001124  -0.001509
21 B 0.001124  0.003600  0.002037
22 C -0.00150%  0.002037  0.008100
23

Range B5:D5 contains the input variables of the model (assets expected returns)

BS Jx | =normalsim(B3,B4)
A B C
1 |Asset i B
2 Weights 23% 445
3 |Mean 10% 159
4 | 5td. Dev. 5% 6%
E Return I 11.52%! 2.91%

In Cell D7 is introduced the portfolio expected return:

retorno - I | =SUMAPRODUCTO(B2:D2,B5:D5)
A B c D

1 Asset A B C
2 Weights 23% 44% 33%
3 |Mean 10% 15% 20%
4 | Std. Dev. 5% 6% 9%
5 |Return 11.52% 29%  31.18%
B

7 |Prifolio Expected Return I 14%!

75




SimulAr: Monte Carlo Simulation in Excel

In cell D8 es defined the portfolio risk using the variante-covariance matrix”:

SUSTITUIR » (% X « fe| =RAIZ(MMULT(B2:D2,MMULT(B20:D22, TRANSPONER(B2:D2))})
A B C D E F G
1 Asset A B C
2 Weights [ 3% 44%  33%)  100%
3 Mean 10% 15% 20%
4 5td. Dev. 5% 6% 5%
5 Return 11.62% 2.91%  31.18%
B
7 | Prtfolio Expected Retumn 14%
8 Portfolio Risk |=FEAIEEMMULT[EIE:DE_MMULT[EEED D22 TRANSPOMER(B2:D2))))
9 Risk Free Rate 4.85%
10 |Sharpe Ratio 1.952719
11
12 |Correlation Matrix
13 A B C
14 A 1.000000  0.374755  -0.335308
14 B 0374755  1.000000  0.377222
16 C -0.335308 0377222  1.000000
17
18 Variance-Covariance Matrix
19 A B C
20 A 0.002500 0001124  -0.001509
21 B 0.001124  0.003600  0.002037
22 C 0.001509  0.002037  0.008100
23

Finally, risk free rate is established in cell B9 and Sharpe ratio "(Portfolio Return — Risk
Free Rate) / Portfolio Risk” in cell B10. Cell B10 will be the optimization target cell to maximize
adjusting the assets weights. By this reason cell B10 will defined as a model output variable.

The following step consists on defining optimization variables. In this case range B2:D2.

To define an optimization variable click on the icon == being positioned in cell B2. The following
window will appear:

> For technical details about building a portfolio model see “Investments”, Bodie, Kane and Markus. Third Edition,
IRWIN 1996.
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i & % T

Input  OQutput Sensitivity Optimization Correlation Display Delete Simular Display Fit Sensitivity Optimization | About

Variables Variables Variables Variables Matrix  Wariables Variables Results || Distribution Analysis Analysis Simular
Define Yariables Simulation Aditional Tools About
B2 - fe | =23%+simopt()
A B C D E F G H
1 |Asset A B C
2 |Weights [ 23%] 4%  33%  100%
3 Mean 10% 15% 20% -
4 Std. Dev. 5%, 5% 9%, Optimization Variable g|
5 Return 12.11% 11.56% 165.75%
6
7 Prifolio Expected Return 13% CIE" Eeﬁerence
8 Portfolio Risk 4.80% | Hoiat'15842
9 Risk Free Rate 4 85%
10 |Sharpe Ratio 1.71251 Defins hams
11 “ Wa
12 |Correlation Matrix
13 A B C
14 A 1.000000 0374755  -0.335308
15 B 0.374755 1.000000 0377222 Apply | cancel
16 C -0.335308  0.37v222 1.000000
17
18 Variance-Covariance Matrix
19 A B C
20 A 0.002500 0.001124  -0.001509
21 B 0001124 0003600 0002037
22 C -0.001509 0002037  0.008100
23

The same thing should be done for cells C2 and D2. Note that these cells should be defined
as out variables because our interest is based on knowing the investment percentages histogram of
each asset’s weight. When you define an optimization variable the function simopt() is inserted in
the cell.

Once the model is designed, to carry out a simulation with optimization click on the icon
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Optimization Analysis

— Select Quktpuk Yariable to Optimize

Me | Mame Sheet Cell Formula
1 |Hojallsolver_opt Hojal $E410 =(retorno-B9)BS+ outpuky)

— Problem Tvpe — Added Constraints

{* Maximize ¢ Minimize  Value=> I MO Cell Reference Type Constraint

— #dd Constraints

Cell Reference I J

+ ‘areater or Less or Equal
Equal than khan

Conskraink I J

&dd Constraint | Delete Conskraink

" Equal ko

Solver Reset

Fun Simulation with Optimization

In the section "Select Output Variable to Optimize" you must select the target cell of the
optimization problem, in this case cell B10. The example is a “maximize” problem and this option
is selected. Subsequently you can add constraints to the model. In this problem, four constraints
should be added: 3 indicating that the percentages to invest should be greater or equal than O (is
supposed that short sales are not allowed) and a last one indicating that the sum of all the
percentages invested in each asset should be equal to 100%. The constraints are added in the same
way you usually do in Solver in the section called "Add Constraints™. To the right of the window is
shown a box with all of the constraints. If Solver was used before you can reset it to clean all of the
previous constraints. If other constraints were added before and you don’t reset Solver, these
constraints will be included in the optimization process.

The completed example is shown next:

78



SimulAr: Monte Carlo Simulation in Excel

Constraint E|
Select Output Yariable ko Optimize
Me | Mame Sheet Cell Formula
1 |wh Hojal FCE2 =0,44+ simopk)+ outputv()
2 |Whe Hojal 042 =33%:+ simopt(1+ oukpub()
3 |Sharpe Hojal $E410 =(E7-B9)/E3+ outpubv()
4 |Wa Hojal $E42 =Z3%+simopt()+ outputy)
Problem Tvpe #dded Constrainks
(% Maximize © Minimize  VYalue== | Mo Cell Reference Type Constrainkt
1 Hajall$E4e = 0
_ z Hojall$CEz = 0
Add Constrainks 3 Hojal 4042 e 0
4 Hojall$E$Z = 1
Cell Reference | J ciall4Es
Greatetr or Less or Equal
i 0
Equal than khan * Equalto
Conskraink | J
Solver Reset
&dd Constraint Delete Conskraink ‘ i ) ] o
: Fun Simulation with Optimization

Once added the constraints click on the button “Run Simulation with Optimization” and the
program will show the same screen displayed when you run a standard simulation. Obviously, the
simulation and optimization process is slower than a standard simulation. For 1,000 iterations the
results show that we should invest in average approximately 25% in A, 35% in B and 40% in C.
Because we are taking about “averages” the sum of each average not necessarily will be 1 but they
can be adjusted proportionally to achieve it.

Important: you should be advised that Solver has serious limitations to find solutions when
the problem is not lineal or very complex. It remains under users responsibility to consider that
fact.

Delete input, output, sensitivity and optimization variables:

You can delete input and output variables by clicking on the icon %=, The following
window will be displayed:
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Delete ¥ariables

X

— Seleck

[+ Delete Cells Containing Input Yariables

¥ ‘Delete Cells Containing Cutput Yariables

[v Delete Cells Containing Sensitivity Yariables

[v Delete Cells Containing Cptimization ¥ariables

Delete Cancel

Click on the variable type you want to delete and press the "Delete” button. SimulAr deletes
the whole content of cells containing input variables and just the function outputv() in case of
output variables.

|
[t .
B 9 &% & i
Input Cutput  Sensitivity Optimization Correlation Dlsplay Delete Simul&r Display Fit
Variables Variables Variables Variables Matrix  Variables Variables Results || Distributi
Define YVariables Simulation

NPV v fe | =VNA(10%,C5:G5)+B5

A E C D E F G
1 Year Yearl Year 2 Year 3 Year 4 Year 5
¥ Salesz P1
3 Sales P2
4

Expenditures  (1,000.00)  (10,000.00) (10,000.00) (10,000.00) | (10,000.00) (10,000.00)
CashFlow | (1,000.00) | (10,000.00) {(10,000.00) (10,000.00) (10,000.00) (10,000.00)

NPV (10%) [ 3890787 |

= S . Y
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Appendix I: Installation of the module Office Web Components v10.0

Double click on the file called "owc10":

Windows will delay some seconds preparing the setup process. Next, a window will appear
explaining the license contract. Click on the option "Acepto los términos del contrato de licencia”
and press on "Aceptar".

Microsoft Office XP Web Components

Contrato de licencia para el usuario final

Para continuar con la instalacion de Office Web Components, debe aceptar los
términos del Contrato de licencia para el usuario final. Para aceptarlo, haga dlic en la
siguiente casila de verificacion.

CONTRATO DE LICENCIA PARA EL USUARIO FINAL DE LAS A
EXTENSIONES OFFICE XP WEB

IMPORTANTE. LEA DETENIDAMENTE: el presente Contrato de licencia
para el usuario final ("CLUF™) es un contrato vinculante entre usted (sea persona
fisica o juridica, a la que en el presente CLUF se hara referencia como “Usted™) v el
Otorgante de la licencia para la tecnologia software de Microsoft que se muestra en
el presente CLUF, inchiidos los medios asociados, materiales impresos v
documentacion electronica (el “Software™). El Software incluve tambien todas las
actualizaciones de software, componentes complementarios, servicios Web v/o
complementos que el Otorgante de licencia pueda proporcionarle o poner a
disposicion de Usted después de la fecha en la que Usted obtenga la copia inicial del
Software en la medida en la que tales elementos no vayvan acompafiados por un
contrato de licencia o unas condiciones de uso aparte. Al instalar, copiar, descargar,
tener acceso o de otra manera utilizar el Software, Usted queda obligado por los hd

Acepto los términos del Contrato de licencia

Instalar \ l Cancelar

When Windows finishes the installation the following window will appear:

Microsoft Office Web Components se instald
correctamente.

Aceptar

Press “Aceptar” to finish the setup process.
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Appendix I1: How to read SimulAr models in different computers

SimulAr reference the file called SimulAr.xlam located in the path folder you selected when
installed the software. As consequence that each user can have SimulAr installed in a different
folder, if you move your model to another computer that have SimulAr installed in a different folder
from yours, you will have to link the model with the new path. Excel allows making this task in a
simple way.

The first step is to launch Simuldr. Then, open your model. If SimulAr is installed in a
different folder from yours a reference problem window will be presented:

Microsoft Excel b_(|

Este libro contiene vinculos a otros origenes de datos.

! 5 « 5i actualiza los vinculos, Excel intentara recuperar los Gltimos datos.
« 5i no los actualiza, Excel utilizara la informacion anterior.,

| Actualizar | Mo actualizar Ayuda

The model will return #NAME? in each cell containing a SimulAr function. To solve this
inconvenience, click on "Update":

Microsoft Excel [5_<|

Este libro contiene uno o mas vinculos que no se pueden actualizar.

L.;

« Para cambiar el origen de los vinculos o intentar de nueva actualizar los valores, haga dic en Modificar vinculos.
« Para abrir el libro tal como esta, haga dic en Continuar.

| Continuar | Modificar vinculos. ..

Next, click on the option “Modify Links...”:

Modificar ¥inculos

CIrigen Tipo Actualizar Estado [ Actualizar valores

Sirmular . xlam  Hoja de calculo i} Desconocido

[ Cambiar origen...

[ Abrir origen

[ Romper winculo

S S S ) S SR

% | & [Cl:nmprcul:-ar estado

Ibicacian: Ci\Documents and Settings)Yo\Desktophaa office 2007
Elemento:
Actualizacion: (%) Aukoméatica

Prequnta inicial. ., ] Cetrar
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Excel will indicate you that | can’t find the SimulAr.xla file in the path folder in where the
model was recorded. To fix this problem select the option to "Change origin...":

Cambiar origen: SimulAr.xlam

Buscar en: |@ Sirnular v| @ - X o E-

3 My Recent Gy
Docurments

@ Deskkop

ﬂ Iy Dacuments

i My Computer

‘H Ty Metwork,
Places

Mombre de archivo: | w |

Tipo de archiva: |P.rchivos de Excel v |

Herramientas - Arepkar Cancelar

Look for and select the file called SimulAr.xla on the path folder in where you installed
SimulAr and press "OK". You will return to the previous screen. Select "Close™ and the model will
have been linked and ready to work correctly.

Modificar vinculos

Origen Tipo Actualizar Estado [ Actualizar valores ]

Simular. xlam  Hojade célcule & El origen esta sbierto

[ Cambiar origen. .. ]

[ Abrir origen ]

[ Romper winculo ]

£ | [ [Cumprubar estada ]

Ibicacian: C:\Program Filesh Simular
Elemento:
Actualizacion: (%) aukomética

[ Pregunkta inicial. .. ] [ Cerrar

Additionally, you can modify links by selecting the Excel menu "Data":
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Inicio Insertar Diserio de pagina Farmulas Datas

=N 3 31_ ' | 5 [ L];J Conexiones
05 REERET HIET I o
Desde Desde Desde Deotras | Conexiones | Actualizar
Access Web  texto fuentes~ | existentes todo -
Obtener datos externos
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Appendix I11: Solution to disabled macro problem when starting SimulAr

Some computers don’t have enabled the option that displays a message when a document
containing macros is opened and SimulAr will not work in this case. To show the message asking

for enabling macros:

e Select the “Office” button and then “Excel Options”.

==
H Guardar

H Guardar como  *

L =] Imprimir »
jf Preparar »

_ﬁ Enviar 2

| Cerrar

157

Documentos recientes

A

Publicar »

LY

@ones de Egcel)( Salir de Excel |

e Select the option “Trust Center” and then “Trust Center Settings...”

Opciones de Excel

Mas frecuentes
Farmulas
Revisién
Guardar
Avanzadas
Personalizar

Complementas

| Centro de confianza

N
Recurs

@ Ayude a mantener los documentos seguros y el equipo protegido.

Proteccién de la privacidad
Microsoft concede gran importancia a |a privacidad. Para obtener mas informacion acerca de como Microsoft Office Excel

ayuda a proteger |a privacidad, consulte las declaraciones de privacidad.

Mastrar I3 declaracidn de privatidad de Mitrosoft Office Excel
Declaracion de privacidad de Microsoft Office Online
Programa de mejora de 1a experiencia del diente

Seguridad y mds informacién
Obtener mas informacion sobre |a privacidad y seguridad en Microsoft Office Online.

Centro de sequridad de Microsoft Windows
Informética de confianza de Microsoft

Centra de confianza de Microsoft Office Excel

El Centro de confianza contiene la configuracion de seguridad y privacidad.
Esta configuracian garantiza la seguridad del equipo. Le recomendamos Q98 | Configuracién del Centra de confianza.. | | |
na la cambie. - -
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e Select the option “Macro Settings”, click on “Disable all macros with notification”
and press “Ok”.

Centro de confianza

Editores de confianza -
Configuracion de macros

Ubicaciones de confianza e g
Para las macros de documentos que no se encuentran en una ubicacion de confianza:

Complementos O Deshabilitar todas las macros sin notificacion

@ Deshabilitar todas las macros con notificacian

O Deshabilitar todas las macros excepto las firmadas digitalmente

< 5 éﬂlﬂlﬂ“ﬁmil\ de macros | > O Habilitar tadas las macros (no recomendado; puede ejecutarse codigo posiblemente peligrosa)

Barra de mensajes

Contenido externo

Configuracion de ActiveX

Configuracién de la macro del programador

Confiar en el acceso al modelo de objetos de proyectos de VBA

Opciones de privacidad

o Close Excel and open SimulAr again. If the problem persists, you will probably have
to add a new Trusted Location including the folder you installed SimulAr.

Centro de confianza

Editores de confianza

Ubicaciones de confianza

[ Ubicaciones de tomiam'a':‘ . g 5 - s :
Advertencias: todas estas ubicaciones se tratan como fuentes de confianza para abrir archivos. Si cambia o agrega una

ComplemEntas ubicacidn, compruebe que la nueva ubicacidn sea segura.

Ruta de acceso Descripcidn Fecha de modificacion

Configuracidn de ActiveX

C\...gram Files\Microsoft Office\Templates’  Ubicacion predeterminada de Excel 2007: ...
lication Data\Microsoft\Excel'XLSTART,  Ubicacion predeterminada de Excel 2007: ...
les\Microsoft Office\Officel 26LSTART,  Ubicacion predeterminada de Excel 2007: ..,
Application Data'\Microsoft\Templates\  Ubicacidn predeterminada de Excel 2007 ..,
eg\Microsoft Office'Officel Z\STARTUP,  Ubicacidn predeterminada de Excel 2007 ..,
C\...iles\Microsoft Office\Officel 2\Library,  Ubicacion predeterminada de Excel 2007: ...

Configuracion de macros

Barra de mensajes

Contenido externo

Opciones de privacidad

Ruta de acceso: C\Program Files\Microsoft Office\Templates’
Descripeidn: Ubicacidn predeterminada de Excel 2007: Plantillas de la aplicacidn

Fecha de modificacion:

Subcarpetas: Permitido
[agregarnue\ra ubicacion... ] I)Qultﬁl ] [ Modificar...
D Permitir ubicaciones de confianza que estén en la red [no TecoTmETTdEdOT

D Deshabilitar todas las ubicaciones de confianza. Sdlo se confiara en archivos firmados por editores de confianza
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