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Monte Carlo Ciber con Excel.xlsm
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=B3-C3 Promedio =PROMEDIO(B3:B1002) | =PROMEDIO(C3:C1002) =PROMEDIO(D3:D1002)
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Generador para la distribucion triangular

(General) w | | GenTriang ~

. . . =l
Public Function GenTriang(a As Double, b As Double, ¢ As Double) As Double -~
'Generador para distribucién tiangular

Dim lim, r, resultado As Double
Dim ®%1, xd As Double

lim = (b - a) / (¢ - a)

r = Bnd{()

xi = a + Sgr((b - a) * (¢ - a) * r)

xd = ¢ - Sgr({c - b) * (c - a) * (1 - ))

If r £ 1im Then resultado = x1 Else resultado = xd

enTriang = resultado

End Function




Histograma de ganancias
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Extensiones de Excel



Extensiones de Excel

Extensiones Procedimiento
O @Risk 1. Construir una planilla con el modelo.
O ModelRisk 2. ldentificar los datos inciertos (P, D, X,)
o Crystal Ball y las distribuciones asociadas a ellos.
o SimUIAr 3. Insertar los generadores adecuados.
o NtRand 4. Indicar al programa las celdas X e Y
del modelo.
o0 ARGO

5. Realizar las simulaciones.

4. Analizar los resultados.
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A B | c | D | E F I G \ H i I \
Financial Forecasting
This model demonstrates the analysis of uncertainty in a financial forecast. Imagine you are deciding
1 whether to launch a new product line. A simplified analysis of the cash flow activity of this venture might
= look as shown below. Since most of the elements of the model involve the prediction of future events.
~< W they all involve uncertainty. The values in cells in green have all .
"3 | )| formuias. The cellsin red. the NPV value in cell C10 and the NefE i e
4 | marked as @RISK outputs so a detailed analysis can be perforn
5 @RISK distributions to your financial models. you can go beyong Net Income / 2008
6 | | analysis that can lead to bad business decisions. 1355 -65.9
71 O [ ]
8] ;
9]
10 NPV {10%) $363.245.03 =
1
2] r [l e tocome / 2008
13| <g Minimum  -156620.5829
14 Cash Flow ot Maxmum  -43811.3430
15| [Total Revenue B B 2 e etrkio|s
16 Cost of Goods Sold s - s - = Vahies 367 390 |s
A7 Gross Margin S - s - 1.10 | S
18| |Operating Expenses s 100,000.00 ['S 130,000.00 .00 ['s
19| Eamnings Before Taxes ] (100,000.00}| S (130,0 1.10 | §
20| Tax Basis s (100,000.00)( s 110 | s
. v s o |9 o o ° 2 5 2 ° 270 | s
@RISK Simulati S (1000000008 (130,000.00)] 7 5 5 3 ® g : EE
Values in Thousands
37% |
D@ [ ¥ sl F 2 v [ b| _ cose
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$23.25 324.41 52563 326.91 528.26
Simulation: % 5% 5% 5% 5%
Runtine: 45% 48% 46% 46% 46% 46% 45%
Iters Per Sec: [35.14
& &[S0 | .




Modelo determinista
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E32 v ?‘ _ﬁ_l =RiskNormal(3000,1000)/{E25+1) ¥
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Cell =RiskNorma!(3000,10001/(E25+1) v
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L6
a0t el
EH alllh, 1 ...
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= @RISK Library <3 entries>
2,320.00 | S 321,450.00 [ § 507,375.00 [ S 711,800.00 =
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Analisis de resultados con @Risk
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https://boozallen.github.io/argo/

‘ ‘ ARGO FEATURES  DOWNLOAD

Free Powerful Monte Carlo Simulation

SIMULATION VANGUARD IMPROVED DECISION SUPPORT 100% FREE!

Dynamic Simulation models that serve as Feature development based on Simulation R&D, Download and use the full featured Argo
investigative tools allowing decision makers to wide-ranging experience applying simulation simulation tool absolutely free. This free version




l“ARGO

W features including Solver

GET ARGO NOW!

Get Argo and start building dynamic simulation models today!

<+ DOWNLOAD ARGO

Read a step-by-step guide to enable the Argo add-in:
Read the Argo Installation Guide

FEATURES DOWNLOAD

SUPPORT

o Argo documentation and example models are available on the
Argo Github VWiki

o Post questions to the Argo User Group monitored by the
development team and expert users

© 2016 Booz Allen Argo



Installation > Pages @

This guide explains how to obtain and install Argo on Excel.
Table of Contents

s Get Argo

s Setup
o Extract Argo Files

© Open Add-in Manager

o Select and Load Argo

o Successfully Loaded

Get Argo

Wiki Contents:

Visit https://github.com/boozallen/argo/releases to download the latest release. If you have §
- ome

a 64-bit version of Excel please ensure that you download the 64-bit version.

s |nstallation Guide

* First Simulation Model

Setu P « Argo Probability Distributions

a M Functione & Val Daramatare
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Insertar Disposicion de pagina Farmulas Datos Revisar Vista Programadaor Ayuda WPS PDF Argo Q ;Qué desea hacer?

s — - -
% Calibri -n K A= 2B pjustar texto General -| wgl @ @ £ nsertar 2 ‘%? p
P E‘E‘ : Fol Dar f Estilos de E’( liminar = m . Orde B
egar N K § ~ | « | &« - = = = &= E Trmliner s samiEr A (—Ijn _:’uu rmato r formato 1 . rdenar y uscary
- v | | A, | = i $ | B e e e e (=] Formato ~ B

Portapapeles = Fuente = Alineacian = Mimera M Estilos Celdas Edician e

Li

Planilla para el Ciber

Ingresos 2667
Egresos 1167
Ganancias 1500

1
2
3
A
=
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s
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N
s
L

Y
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3 Determinista = Glellds] ChartSource-1 @
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Archivo Inicia Insertar Disposicion de pagina Farmulas Datos Revisar Vista Programadaor Ayuda WPS PDF Q ;Qué desea hacer?

il 1 1ad | © A Wl T ) =S @A

Distribution Correlation | Result | Simulate Options | Analysis Sensitivity  Embed Embed Extract = Report Help Errors
= = = Wizard ~ e Charts ~ Tables =

Modeling Simulation Analysis Export Help as

Planilla para el Ciber
Ingresos =RtaTRIANGULAR(1000,3000,4000)
Egresos =RtaTRIANGULAR(500,1000,2000)

Ganancias =RtaRESULT(B2-B3)

—
S0@ o s

Determinista Estocistico EeElgetsliige-| ©)
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Archivo Inicia Insertar Disposicion de pagina Datos Revisar Vista Programadaor Ayuda WPS PDF Argo Q ;Qué desea hacer?
Z Autosuma ~ IE Légicas ~ Busqueda y referencia ~ e =] Asignar nomhbre ~ E':“ Rastrear precedentes @ Mastrar farmulas ﬁ
Usado recientemente ~ Texta ~ lﬂ Matematicas y trigonomeétricas (_'f; Utilizar en la farmula ~ E'CE Rastrear dependientes v Comprobacion de errores > &S
Insertar Administradar Ventana Opciones para
S |_ Financieras ~ Ig Fecha y hora ~ m Mas funciones ~ domrrlines [T Crear desde la seleccién E( Quitar flechas -~ @ Evaluar férmula Inspeccién el caleuln =

Biblioteca de funciones Mombres definidos Auditoria de farmulas Calculo

| c [ b | | G | H | ! | J | K | | | S

C2 - CDF/PDF

-343.871775
-427.264567
-310.657358
-194.05015
-77.4429418
39.1642665
155.771475
272.378683
388.985891
505.5931
622.200308
738.807516
855.414725
972.021933
1088.62914
1205.23635

1321.84356 . o -
1438.45077 . -543.8717751 505.5950997 1555.057975 2604522849

o
o]

[ex]
o]

]
=]

[a)]
L]

=]

P
=}

Frequency

(%)
=]

Fdt
o

=
L]

1555.05797
1671.66518
1788.27239

1904.8796
2021.43681

Determinista Estocastico ChartSource-1
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Analisis de resultados



Simulacion de Monte Carlo

e Generadores
Modelado ReleE

< T

e Tabla X, Y
Simulacion U -

X —» Y
D &

e Distribuciones

a\gle| [ « Intervalos de - Variables inciertas: P, D, X,.
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Intervalo de confianza de X



Intfervalo de confianza de X

Definicion Determinacion de AX
P(Xm—AX < X <Xm+AX)—% c%
== ~100 fa(Xm+AX)—fa(Xm—AX)=m
Xm—AX < X < Xm+AX c% fa%( Xm+AX )— fa%(Xm—AX)=c%
0
X e[Xm—AX, Xm+AX] c% F(Xm+AX)—F(Xm—AX)=%
X =XmEAX % e _c% e eslacantidad de casos

AX es el semiancho. n 100 en [Xm - AX, Xm + AX].

Andlisis de riesgo Monte Carlo Ciber con Excel.xlsm
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Archivo Insertar Disposicion de pagina Farmulas Datos Revisar Vista Programadaor Ayuda WPS PDF Argo Q ;Qué desea hacer?

ﬂDg;v Calibri -n K A= E.H:rv 2 Ajustar texto General -| @ EB %;:::::; : E: %? p

Pegar N K § -~ | &+ | M- 2 = = . €= 3= Cnmhinar EEr o $ - 9 oo B 09 Formato Dar formato Estilosde | ., Ordenary  Buscary
- v - | — | A, | - — = o | ‘ ‘ condicional ~ comao tabla ~ celda ~ (=] Formata ~ & - filtrar ~ seleccionar ~
Portapapeles = Fuente = Alineacian = Mimera M Estilos Celdas Edician Fa"

Pegar por valor

Ingresos Egresos Ganancias Condicion Definicion del intervalo de confianza de la variable
3073 613 2460 DY = 1300
2995 1620 1375 Ym = 1515
2205 1631 574 Ymin = 215
1917 992 925 Ymax = 2815
2039 1252 787 n= 1000
3258 917 2341 %Casos 95%
2115 1431 684
1175 1237
1582 1430
1805 1713
3348 778
1747 869

ol ol o el N

Por lo tanto:
Y= 1515 +/-

Ww oo ~N O s W N e

12
13
14

1E
4 » .. | Resumen del escenario Monte Carlo | Clases | Histograma IC de Yu @

el
= O

1
1
1
1
1
1
1
0
0
0
1
1

=
[

Listo '|_'| CJ,'.‘;_ Accesibilidad: es necesario investigar
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Archivo Inicia Insertar Disposicion de pagina Datos Revisar Vista Programadaor Ayuda WPS PDF Argo Q ;Qué desea hacer?

A 9] B C » u D R W G M Y1 ¥2
}(x Z Autosuma ~ IE Légicas ~ Busqueda y referencia ~ E—T\\I :=| Asignar nombre ~ #.0 Rastrear precedentes ﬁ
Usado recientemente ~ Texta ~ E Matematicas y trigonomeétricas iﬂ- Utilizar en la farmula ~ E'CE Rastrear dependientes v Comprobacion de errores > &S
Insertar Administradar Ventana Opciones para
S Bl Financieras ~ Ig Fecha y hora ~ m Mas funciones ~ domrrlines [T Crear desde la seleccién & Quitar flechas -~ @ Evaluar férmula Inspeccién el caleuln =
Biblioteca de funciones Mombres definidos Suditoria de férmulas Calculo s

- IR I —

B | C | D : L H |1 J |
Ciber Pegar pt

IngresosEgresos Ganancias | Condicidn Definicion de

3072.71612.60.=B3-C3 =SI(Y(D3>=HS5,D3<=H%6),1,0) DY = 1300
2994.601619.6!=B4-C4 =SI(Y(D4>=HS5,D4<=HS6),1,0) Ym = =PROMEDIO(D3:D1002)
2205.241630.9:=B5-C5 =SI(Y(D5>=HS5,D5<=H%6),1,0) Ymin = =H4-H3

),
),
),
1917.14991.75.=B6-C6 =SI(Y(D6>=HS$5,D6<=H$6),1,0) Ymax = =H4+H3
),
),

2039.311252.4.=B7-C7 =SI(Y(D7>=H$5,D7<=H$6),1,0) n= =Clases!G10

3258.18916.70:=B8-C8 =SI(Y(D8>=H$5,D8<=H$6),1,0) %Casos =SUMA(E3:E1002)/H7
2115.291431.4¢=B9-C9 =SI(Y(D9>=H$5,09<=H$6),1,0)
1174.711236.6:=B10-C10  |=SI(Y(D10>=H$5,D10<=H$6),1,0) Por lo tanto:
1582.431430.0'=B11-C11  |=SI(Y(D11>=H$5,D11<=H$6),1,0) Y=
1805.411712.8(=B12-C12  |=SI(Y(D12>=H$5,D12<=H$6),1,0)
3347.87777.85'=B13-C13  |=SI(Y(D13>=HS$5,D13<=H$6),1,0)
1746.76 868.53:=B14-C14  |=SI(Y(D14>=H$5,D14<=H$6),1,0)
3259.011300.6!=B15-C15  |=SI(Y(D15>=HS$5,D15<=HS$6),1,0)
1586.401497.7'=B16-C16  |=SI(Y(D16>=H$5,D16<=H$6),1,0)
2129.211095.2(=B17-C17 Y(D17>=H$5,D017<=HS$6),1,0
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Intervalo de confianza de u



Distribucion de Xm

o Xm es también una variable

aleatoria.
o Xm tiene distribucion normal,
sin importar la distribucion de 68,27 %
X.
O La media es p.
o ] ——95,45% —
O La desviacion estandar es 99.73%
Sm = = p-20 u—-o Tl u+o u+2o

\/ﬁ
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Intervalo de confianza de u

Definicion Determinacion de AXm

0 . .
P(XM— AXM < 12 < XM+ AXm) = Cc% o Xm es una variable aleatoria.

100 O Por el teorema del limite central,

Xm tiene distribucion normal con
media u y desviacion estandar

Sm, sin importar qué distribucion
e[ Xm—AXm, Xm+AXm] c% tenga X.

XM—-AXm< g < Xm+AXm  ¢c%

u=XmxAXm c%

Andilisis de rentabilidad



Intervalo de confianza de u

O Sic% = 68.27%, entonces AXm =Sm.
O Sic% =95.45%, entonces AXm =2 Sm.
o Sic% =99.73%, entonces AXm =3 Sm.

68,27 %
Sm = % AXm=2z,,Sm  c%=100(1-c)
N
_95’15%_
99,73%

p-20 p—-o 7l u+o  p+2o
Monte Carlo Ciber con Excel.xlsm
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0.05
1515
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Yu= 1515 +/- 43.51
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Infervalo de confianza para una P

O Elintervalo de confianza para una P(A) corresponde al del
promedio.

O Determinacion del intfervalo de P(A):
1. Definirx =0sino ocurre A, 1 siocurre A.
2. Entonces, P(A) = u

Monte Carlo Bolillas Verdes.xlsx
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Juego

B

1° bolilla
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Suma

P

=A3+1
=A4+1
=A5+1
=AB+1
=A7+1
=A8+1
=AG+1
=A10+1
=A11+1
=A12+1
=A13+1
=A14+1
=A15+1
=Al16+1
=A17+1
=A18+1

=SI(ALEATORIO()<3/5,1,0)
=SI(ALEATORIO()<3/5,1,0)
=SI(ALEATORIO()<3/5,1,0)
=SI(ALEATORIO()<3/5,1,0)
=SI(ALEATORIO()<3/5,1,0)
=SI(ALEATORIO()<3/5,1,0)
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=SI(ALEATORIO()<(3-B3)/4,1,0)
=SI(ALEATORIO()<(3-B4)/4,1,0)
=SI(ALEATORIO()<(3-B5)/4,1,0)
=SI(ALEATORIO()<(3-B6)/4,1,0)
=SI(ALEATORIO()<(3-B7)/4,1,0)
=SI(ALEATORIO()<(3-B8)/4,1,0)
=SI(ALEATORIO()<(3-B9)/4,1,0)
=SI(ALEATORIO()<(3-810)/4,1,0)
=SI(ALEATORIO()<(3-B11)/4,1,0)
=SI(ALEATORIO()<(3-812)/4,1,0)
=SI(ALEATORIO()<(3-813)/4,1,0)
=SI(ALEATORIO()<(3-B14)/4,1,0)
=SI(ALEATORIO()<(3-815)/4,1,0)
=SI{ALEATORIO()<(3-B16)/4,1,0)
=SI(ALEATORIO()<(3-817)/4,1,0)
=SI(ALEATORIO()<(3-818)/4,1,0)
=SI(ALEATORIO()<(3-B19)/4,1,0)
=SI(ALEATORIO()<(3-820)/4,1,0)

=S1(B3+C3=1,1,0)
=S1(B4+C4=1,1,0)
=S1(B5+C5=1,1,0)
=S1(B6+C6=1,1,0)
=51(B7+C7=1,1,0)
=S1(B8+C8=1,1,0)
=51(B9+C9=1,1,0)
=S1(B10+C10=1,1,0)
=SI(B11+C11=1,1,0)
=S1(B12+C12=1,1,0)
=SI(B13+C13=1,1,0)
=SI(B14+C14=1,1,0)
=S1(B15+C15=1,1,0)
=5I(B16+C16=1,1,0)
=SI(B17+C17=1,1,0)
=51(B18+C18=1,1,0)
=SI(B19+C19=1,1,0)
=S1(B20+C20=1,1,0)

=D3
=E3+D4
=E4+D5
=E5+D6
=E6+D7
=E7+D8
=E8+D9
=E9+D10
=E10+D11
=E11+D12
=E12+D13
=E13+D14
=E14+D15
=E15+D16
=E16+D17
=E17+D18
=E18+D19
=E19+D20
=E20+D21

—E3/A3
—E4/A4
=E5/A5
—E6/A6
—E7/A7
—E8/AS8
—E9/A9
=E10/A10
=E11/A11
—E12/A12
=E13/A13
—E14/A14
—E15/A15
~E16/A16
—E17/A17
—E18/A18
—E19/A19
—E20/A20

Parametro
Promedio
Varianza
Des. Est.

Minimo
Maximo
n

Gané

=PROMEDIO(D3:D1002)

—VAR.S(D3:D1002)
=DESVEST.M(D3:D1002)
=MIN(D3:D1002)
—MAX(D3:D1002)
=MAX(A:A)
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Intervalos de confianza de X y u

X =Xm+tAX ¢c%
I

|
S Y
|
u=XmxtAXm c%

S
Sm=—— AXm=1z_,Sm nT— AXm+
N



Determinacion de n

Determinacion Eiemplo
O Dado nyc%se determina AXm © n = 1000
O Se desea AXm™ con c% 0 C%=95%
O N =n (AXm/AXm?)? o AXm =0.03
O AXm™=0.01

O n = 1000 (0.03/0.01)? = 2000
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