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@ ; Qué se entiende por Simulacion?
D

@ La surge para evaluar numericamente
un modelo. Muy bien, pero, ¢que es un modelo?
una representacion reducida de una realidad, en
nuestro caso econdémica y/o financiera gue inten-

tamos conocer.

¢ Si las relaciones que integran este modelo son
, podemos utilizar métodos matematicos
para representarlos: Algebra, calculo, teoria de la
probabilidad, etc, y podemos obtener una solucion
EXACTA, es decir, una
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¢ Ahora bien cuando las relaciones en NUEStEO s
modelo son complejas o con clerta grado de
Incertidumbre, entonces se evallan mediante la

. De forma que, los datos se utilizan
para estimar las caracteristicas del propio modelo.

¢ La simulacion como técnica se utiliza en areas
como por ejemplo, investigacion operativa ,
management science, etc..

¢ Por ultimo centremos un poco mas los conoci-
mientos a traveés de las siguientes relaciones entre,

, y la propia
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@ Un es: un conjunto de entidades qUE =
actuan e interacttan entre ellos.

4 Se define como el " de un sistema como el
conjunto de variables necesarias para su descrip-
cion. Podemos tener un sistema “discreto” o

“continuo”, sobre el cual podemos actuar directa-
mente o indirectamente mediante un “ ” gue
en la mayoria de los casos es de naturaleza mate-
matica.

¢ Existen dos caminos a seguir con nuestro modelo
matematico: solucion analitica o la simulacion.
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@ Nuestro de puede Seri
& Estatico o dinamico
# Determinista o estocastico

¢ Continuo o discreto Software @RlSk
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¢ Modelos y Modelizacion:

¢ Por lo tanto el es una representacion
simplificada de un sistema. Los mejores modelos
son los mas sencillos y por lo tanto los mas
dificiles de estructurar.

@ ¢Cuél es el ciclo de la Modelizacion?
# Definicion del sistema.
¢ Bases de Datos y analisis.
# Creacion del Modelo.
# Verificacion
# Validacion
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&4 BestFit - [Statistics UNTITLED]

N
ﬁ ASpeCtO_S qu |:| Save mﬁit "-.-\-’éard Hgs Stats | Help | Copy Nrisvien
Estadisticos de Fe== o Distibutine =
la Modelizacion: prs sz
Mode 3563214 ARRERDDEEEDE
@ En Ia fase de :t‘:::g:m Deviation 15:;;300? Input Distributicn
construccion de e 48 76238
itl tozis E-I ;322?24295459
un modelo es Histogram Histogram(-33.48.21.11.
necesario poseer s i
- - P1 1.0
conocimientos 2 o0
suficientes sobre EZ 20 |
probabilidad y &5 ; \ Estadistica |
estadistica: Tl . o [
Descrptivia
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@ Probabilidad: Modelos teéricos y empiricos.
¥ BestFit -8

File Edt Input Execute Graph Statisticz  Window Help

1% 4| 4 | dh ? | ¥X|C ‘
Mew | Open i AutaFit] wfizard IResuizl Statz | Help 1 Cut Copy Il Paste || Riskiiew
88 UNTITLED M[= F3 | = RISKview Pro _ O] =]

Input Data Type: Fil=  Edit Draw Miewer Help

i Sample ' Density i~/ Cumulative |ﬂ H V4 |*,E *JEIHH ? | At o cpraninat chisssibeasian

#Classes=|10 | —HiSKHistogrm[-33.48. 21,11,
Iy {0.00114, 0. 0.00229, 000229, :
-39 48 D.0103,. 0.0458. 0.071. 0.0355, | Hiztogrm j|

nniid 0 onedan 1 —— 1 | ! ! ]
;;?; Parameters: 4030 30 -0 00 10 200 30
13,93 0.0
12.41
11.37
968
912

-B.57
-7.83

Diztnbution:

0.00114
1]
0.00223
0.00223
0.0103
0.0458
0.071

Update Graph

(=0 ==0 N =l TR L

-
=

40 30 -20 -0 0 10 20 30

1P
Mode Vamance Skesncrsr Rorfoss
0726 B1.224 -0.705 B.743
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& Probabilidad: Modelos teéricos Continuos.

@ RISKview Pro

File Edit Draw “iewer Help

= || /) ¢34 2]

=HISKHistogrm[-33.48, 21.11.
{0.00114. 0, D.00229. 0.00229,

0.0103. 0.0458. 0.071. 0.0355.
NnNniid 0 NN24h

Distribution:

Histogrm

P~

Parameters:
[l

EXpOn

genera

I

INYQauss

0.00114

0
0.00223
0.00z223
00103
0.0455
0.071
0.0355
00114
0.00343

oglogis

[

:ugnurm

:ugnurmz

pE-EIlEDﬂE

pearzon

;eupnn

N

Hognorm

Update Graph

Tigen

L |
Yanamee
1224

|3
Skewnerr Koo

-0.705 5743
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& Probabilidad: Modelos tedricos Discretos.

@ RISKview Pro _ &) =
File Edit Draw “iewer Help

= | Y I Pl A T

=RI5KHistogrm(-33.48. 21.11. {0.00114, 0. 0.00229, Distribution: inomia
0.00229. 0.0103. 0.0458. 0.071. 0.0355, 0.0114.

0.00343}) Hiztogrm
Parameters: uniform geomel

0.0%- Fmin 33.45 [a]+]
Fria 2111 [a]+] VpelgaD LklélglmL#

e

0.00114
0 POISS0N
0.00223
0.00223
0.0$103
0.0453
0.07
0.0355
00114
0.00343

Update Graph

Maoe VYamance Skewnexs  Aorloses
-0. 726 A1.224 -0.705 h.r43
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@RISK Applications

Capital Budgeting

Chemical Process Engineering
Corporate Planning

Cost Analysis

Envionmental Impacts & Policy

Health Risk Assessment
Petroleum and Mining Resource
Evaluations Insurance

Mergers & Acquisitions
Mortgage Pricing

Operation Research Analysis
R&D Assessment

Toxicological Analysis
Engineering Reliability

...And More!

It's been possible to do
scenario analysis on
derivatives portfolios
with treasury
workstations for several. . cumm
years now. But for

more ambitious users of

risk management, those

who want to perform
value-at-risk (VAR)

analysis, there was until
recently little other than

big, multimillion-dollar

systems like those in

use at large, global

banks.

—
- )
Ty
Y
-
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Other analyses we have performed using @RISK are: e
*Adding uncertainty to American-style options.

*Adding uncertainty to a capital budgeting analysis.

*Adding uncertainty to annual operating budgets.

*Adding uncertainty to a short-term planning budget (1-3 years).
*Adding uncertainty to a synthetic hedge.

*Adding uncertainty in the consideration of equipment reliability
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rancis Monaghan tried Palisade's @RISK and BestFit products,
c used to spend hours creating macros. Monaghan, a senior vice
president of research for Zimmerman Investment Companysasilegillion
Chicago-based money management firm, would insert his custom-made
macros In the spreadsheet cells, and then expose parts of his portfolios to
what-ifs and tests of various relationships. "The processing time was just

that helps users determine the best
distribution to use. Monaghan uses the program's ability to identify
patterns in flows of data to compare the behavior of different
currencies. "BestFit basically fits the market return data to a
variety of types of distributions, giving me the ability to visualize
what markets have similarities," says Monaghan.
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@ ¢ES razonable asumir el comportamiento de 10s
precios mediante esta distribucion (Black-Scholes)?
« El precio de un activo es incierto

@ Los cambios en el precio son continuos en la mayoria de las
Veces.

# El precio nunca es cero.

@ EL promedio de rentabilidad crece con el tiempo. A mayor
riesgo mayor rentabilidad esperada.

4 La incertidumbre asociada a la rentabilidad también crece
con el tiempo.
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icrozoft Excel - acslsz

eEa &RV | sEBRC

5

archivo Edicion Wer Insertar Eormato Herramientas Datos S-PLUS Wentana

AE R W

R = A& 2l

o = (2] L0 O e

03./0
09,0
120k
13/0k
14/0¢
150600
160500
1590800
200600
210600
230600

372
373 3
374

Dibujo = [

Pt +At

P’[

J0E131,24 30,40
31,00 31,02 30,50
30,05 32,00 30,00
3200 32,15 31,24

31 B0 31,682 31,13
055 31,41 3055

4
44 [p[Macs /

= exp

3050
30,80
31,86
31,85
31 55
30 55
a0 5o
30 69
30,71
30,72

-0,52%
0,958%
3,358%
0,09%

1,07 %

-2 ,80%

BO05% 005% 233%
585% 005% 233%
10358% 005% 234%
916% 005% 233%
FA% 005%  233%
B15% 005% 234%

(/1At+azxﬁ

Arial -0 - N XK S EE=E T E€ % mYMEIE DA

P37 1 =] = | =+E5370"ERP (5K F37 01 A7 12520 +(5LF537 0 RiskMormal (D, 1" RALLAST 1252

A, =] C D E F E H I J K L M I

1 Date Open High Low Close rdACS | raACS | vACS

10500 2910 2945 28660 2385 -103% -274% 005% 232%| 3681%

MAO600 29350 2960 2870 2949 219% -024% 005% 232%| 3677%

020600 2931 2990 2916 2950 003% 102% 005% 232%| 3676%

05/06/00 2950 30,00 2910 2970 0F8% 239% 005% 231%| 3675%

DEMF CC D Tm T im O T ;i AL 4 Omns SoTnas mnnooars i B by Ju P r TFOas

07 0E

- Z=N(01)

36 22%
36 93%
37 05%
36 95%

36 96%
37 07 %

Prentab “olat  |Precios
351% 3258% Simul

I SD;EB!

30,659

30,71

30,72
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Histograma (500 simul) a t+1

Distribution for Close/E371

PROBABILITY
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—_ liStogramano00kSimul|FakEES

PROBABILITY

[
14,75 23,11 31,47 39,83 48,19 56,55 64,91




Vil de. Miglies WSS
Histograma (500 simul) a t+30

Distribution for Close/E400
000000

- M Vel Bsparado 2 52, (5084

PROBABILITY

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

0,034 - - R LT



D Lne.

Close(Cell E371) to Close(Cell E400)

66,79

56,70

46,62

36,53

26,45

Cell 16,37 T [ T o F T [ [T o F T I o o
- E371 E373 E375 E377 E379 E381 E383 E385 E387 E389 E391 E393 E395 E397 E399
E372 E374 E376 E378 E380 E382 E384 E386 E388 E390 E392 E394 E396 E398 E400
ol -Mean.+1/-1SD =+95%0.-5%
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Pegar huncion

Cabagoria da ks hundidn;

[ombre de Ls furaidn:

et el | (T =
B ey weda v referencis F ek St abd=
Eiseim s dafine RikShudant
Tacka RikudentMuki
Lopcas Rk Texpaon
Trhor s 1Pl T =t il
Dusfirddars por usuanio Rk Tiogror =l
archivo Edicion Wer Insertar Eormakto Herramientas Datos S-PLUS Yeptana 7 Ingerieris ::t_lrlz-:-m—r'-.t -
Fronms =
] = HE ey [N ] A Z
NEdaelalmy | & 2m <t B = A LR M 0 et et sumenta]
Caurier 10+ H A 8 === € 92 o0 Y8 L% | £ £ o hay avuda depordie,
| HZ3 | =
A | B C D E F 5 H
3 | UPH”H&CJL—!W
i E Aceplar Careelsr
5 VALORES DATOS DE LOS VALORES Ponderaciones activos
B R.Media Ezt Div  R.Ezperada Riezgo CARTERA.1 CARTERA.?2 CARTERA.3 CARTERA.
7 1 AP 0,1191% 0,00% 01191% 3.3403% 6,886 0,0000% 0,0000%% 0,0000°
8 2 ACE 0,0742% 0,00% 0,0742% 1.5244% 20868 0,0000%% 0,0000%% 0,0000°
g 3 ALK 0,0621% 0.00% 0.0621% 1.5377% 5,7672% 0,0000% 0,0000% 0,0000¢
10 4 BEY 014715 0,00z 01471% 1,3475% 2005784 0,0000%% 0,0000%% 0,0000°
11 g POP 0,1115% 0,00% 0,1115% 1.4209% 17,1309% 0,0000%% 0,0000% 0,0000°
1z & PR 0,0332% 0,00% 0,0332% 1.8262% 5,2729% 0,0000%% 0,0000%% 0,0000°
13 7 FEC 0,0551% 0,00% 0,0551% 1,5440% 0,0000% 0,0000% 0,0000%% 0,0000°
14 8 TELF 0,1067% 0,00% 0,1067% 1.4197% 9.2177% 0,0000%% 0,0000%% 0,0000°
15 a9 LURA 0,0873% 0,00% 0,0873% 2.2676% 0,0000% 0,0000% 0,0000%% 0,0000°
16 10 REP 0,0686% 0,00% 0,0686% 1.2851% 22 3615% 0,0000%% 0,0000%% 0,0000°
17 11 PLIL 01417% 0.00% 01417% 3.0593% 1,8520% 0,0000% 0,0000% 0,0000¢
18 12 TAR 0.0907% 0,00% 0,0907% 1.8269% 9554855 0,0000%% 0,0000%% 0,0000—
14 TOTAL 10,0000 0,0000% 0,0000% 0,0000¢
20 Riesgo de la cartera 1,0045% 0,0000%% 0,0000%% 00000
21 Fentahilidad de la cartera 0,1000%; 0,0000%% 0,0000%% 00000
22 .
23 | 1
24 R.Media Riezgo
25 MERCADO 0,0597%; 0,0171%
2R
44 » 5 optl b optz £ |4 v [
Dibujo = [ Autoformas = ™, " [ ] O 4 8 d-F-A- == B @ .







Rentab \blatilidad
Cartera Mensual 2,5000% 5,022%
Mercado Mensual 2,2639% 0,056%
Exceso 0,2361% 4,966%
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‘/'B/_. |
________ @
. Frontera Eficiente

Obtencion de la frontera eficiente mediante la
programacion cuadratica
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| e

File Edit |nput Execute Graph Statistic: Window  Help

D% %2 4] 4]|m[E]2 D]
Dpen | Save || Frint []AutoFit Help | Copy | Format | Risifies

MHew Ywizard |Pesuttz] Stats

o =4 F7 Input: 4

Input Data Type:

i* Sample ' Density ' Cumulative |npu‘t D|Str|but|0n
#iClasses=|30 |_

A s

-6.76202
-5.83027
-4.91208
-4,77155
-4,30992
-4,30174
-4, 26807
-4,23792
-4,18763
-4,1243

=0 == M =l RN LA

—
=
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¥ BestFit
- . Eiler [hput Execiter [Eraptn Statistes Windews Helm

1RIE R E O

1§ UNTITLED [
I (Input Data Type:

i* Sample ' Density ' Cumulative
#iClasses=|30

D

(=]

Preview

A s

-6.76202
-5,83027
-4,91208
-4,77155 iim
-4,30992
-4,30174

A (| T | | P |

Lognorm2(1.90:0.27] + -6.82

et La ]

Comparison of Input Distribution and Logistic(7,42e-2;0,83)

0.3
D | nput
02 \
/Z % . Logi stic
0.0 | \ \ 1 ﬁ\
-7.5 -5.6 -3.7 -1.9 0.0 1.9 3.7 5.6 7.5 9.3
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¥4 BestFit - [Statistics UNTITLED]
Ejj File Edt |nput Execute [Graph Statistice: ‘window Help

—

M=l ES

skLagstc(®,®742@83)

|

ND I:I S AutoFit] wizard H‘I't S I-H C { (0]
el pen | Save utoFit] wizard |Resultsz| Stats elp opy I7H g 1F - =
Rank/Distribution | Chi-Square [K v.N |"Ve I d e (':'Q‘.n f;lran Z a 7 5/0 )
1. Logistic V3121935 0057566 1170123
2 Student'z T a1.01535 00717 904711
3. Marmal 1.930286=+5 0057765 4 B24BRE
4 Erf 2573175e+h 007717 5 E2977E
Input Distribution Logistic | Student's T | Normal | Exf

Parameter 1 0074173 40 0.074173 0463362
Parameter 2 0834943 1524339
Parameter 3
Formula =RI5k Logistic[7 42e-2;,0 =RI5KStudent's T(4,00] |=RISkNomal[7.42e-21.  =RISKE0.46)
Minimum -6.7B202
M aximum 921708
Mean 0.074173 0074173 0.o 0.074173 0.0
Mode 0473675 0074173 0.0 0074173 0.0
Median 0o 0074173 0.o 0.074173 0.0
Standard Deviation 1524385 1514418 1414214 1524383 1524383
Yanance 2323763 2293452 20 2323763 2323763
Skewnessz 0326073 0.0 0.0 0.0 0.0
Kurtosis 5.229533 4.2 4 804026 3.0 30
Hiztogram =RizkHistogrm|-6,76202;

Minimum -6.7R202 -6.76202 -6.7R202 -6, 7R202 -6.7R202

M aximum 931708 931708 9.31708 931708 931708

P1 1.0 0.305853 0552311 0016232 0,013334

P2 1.0 0520773 0815335 0063415 0,024085

P3 0o 110210 1.241034 0262332 0212273

P4 20 208354 1.950453 0876118 1,025218

P5 .0 3.95053 3173972 2585753 2974473

PE 5.0 7433309 5 400085 6. 7441 T E26347
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icrozoft Excel - excel-zol mEE
archivo Edicion Wer Insertar Eormato Herramientas Datos S-PLUS Wentana =& ﬂ

RNl IRl Parametios de Solver EE

O = n E—ﬂ % EJ, .;',’é. A < Celda objetivo: | Resolver |
hi hi Yalor de la celda objetivo: Corrar |
ﬂ =| =PROMEDIO{DE: 013} " Masimo & | Mitimo  yalores de: Iﬂi
4| B C D I Cambianda las celdas
é |$H57:4H15 ] Estimar
3 : - o . CIpCiones. .. |
Sujetas a las siguientes restricciones:
4
5 VALORES _DaTOS mé‘f =L o =l agregar...
B R.Media Est SHE7IHE1E »= 0 :
7 1 AMP 0.856% 0,01 Cambiar... | Restablecer bodo |
a 2 ACE 0,074% 0.0 -
3 3 ALM 00EZ% OO0 | _ Eminer_ | Avura |
10 4 BEY 0147% 0.0
11 g FPOP 0111% 0,0000 00011 o4z 0,0000% 0,0000% 0,0000%% 1]
12 3 PRYCA 0.033% 0,0000 00003 no1as 0,0000%% 0,0000% 0,0000% 1]
13 7 FEC 0.055% 0,0000 00008 00154 0,0000% 0,0000%; 0,0000% 1]
14 a TELF 0107% 0,0000 00011 o4z 0,0000% 0,0000%; 0,0000% 1]
9 IR& 0.082% 0,0000 0.0003 00227 0,0000%% 0,0000%: 0,0000% 0
10 REFP 0,069 0,0000 00007 00129 000004 000004 0, 00004 1]
11 PLL 0,148% 0,0000 0,005 0,0306 0,0000%% 0,0000%5 0,0000% 0
12 T&B 0.091% 0,0000 0.0003 00183 0,0000%% 0,0000%, 0,0000%% 0
TOTAL 0.089% 0, 0000%% 0,0000%, 0,0000%, 0
Riesgo dela cartera 00000 0,0000%; 0,0000% ]
Fentabilidad de la cattera IZI,IZIIIIIIIEI%T (0,0000%; 0,0000%; (=
4[4 > [pf% optl }opt2 / | 4] | W[
Dibujo = [ aucformas ~ . W [J O E 4l 18 - L-A-=S==58 @ .
Solucidn tentativa: 9 Celda fija: 1,0089% PR (MILIRA
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e @RISK
I File Edt Setting: Manables Epecute Hesultz Window  Help

% (% | [ | 2 [A| [l 2

Open | Save SimSett | +Output | List Simulate | | Fesults] Graph [§ Summars

i_ﬁ]lnputs By Output
Cutputs

fame Current ‘wharkshee 2

Rentabilidad de |a cartera / O ]
ACE / R.Media Logiztic]0,000747;0,00335] [excel-zol klz]op
AlM / R.Media Logiztic[0,00062,0,00343] [excel-zol klz]op
BEBY / R.Media Logiztic[0,00147,0,00738] [excel-zol klz]op
FOP / R.Media Logiztic[0,001171,0,00779] [excel-zol klz]op
PRYCA / R.Media | Logistc{0, 000332;0,01] [excel-zol klz]op
FEC / R.Media Logiztic[0,00055;0,0034E] [excel-zol klz]op
TELF /R.Media |Logishc[0.000107:0,00778] [excel-zol klz]op
R4 /R .Media Higtogrm[-0,0862:0,1168;{2,0:2:0;8.7:27:34:40;74.120:158:228 [excel-zol klz]op
REP / R.Media Logiztic]0,000686;0,00704] [excel-zol klz]op
PUL / R.Media Higtagrm(-0,1608:0,1488:{2.1.0:0:1:2:5:1:8:9.19;35:59:1 3318 [e:-:u:el-su:ul.:-:ls]u:up?

[»[ |

Fiwed "Wary | Correlate | Hide List

# Sims:
# lters:

mputz=13  Settingz: Simulationz= 1 [terations=100
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Depsity [ F[#x 1]
i

NN

Logistic [.00062,.00843)

Logistic [000741,.00835]

e a8 Wiglea s
ACESRUNETAB
307 9 9
25-
20-
15-
10-
a
0= : : : : : : : : : : :
-0.06 005 004 003 0,02 -0.01 0 0.01 0.02 0.03 0.04 0,05
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PROBABILITY

0Ll ge " lig

Distribution for Rentabilidad de la cartera/ CARTERA.1/H21

0,132

0,106

0,079+

0,053

0,026

0,000
-18,00 -12,00 -6,00 0,00 6,00 12,00 18,00

Values in 107-2

©Salvador Torra Porras - Universidad de Barcelona




%k de. "Hiig

R @RISK - [Simulation Statiztics]
— B File Edit

Resultz “Window Help

Settingz  Wanables Execute

| | || | | | A | | #70|

o

Open | Save SimSett | +Cutput | List Simulate| |Fesultsf§ Graph || Summary Hide
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