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Business Challenges

Portfolio Management

A Development time

i ) Risk Management

A Computational speed Derivatives Pricing
A Deployment time Forecasting

Model Integration
é

Lost opportunity or added risk
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Customer Quote

"MathWork's products have saved us significant
time in developing our return forecast models.
MATLAB, coupled with the deployment capabilities
available, enables us to distribute sophisticated
models to portfolio managers and researchers
much quicker than we could have with other
sol utions. i

Eric Kisslinger
Barclays Global Investors
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Customer Quote

AMATLAB can reduce programming time by about
/5 percent. In some cases it would be weeks before
we could run the calcul at/|

NMATLAB 1 s virtually the o
handle the large-scale problems that we model. It is a
powerful tool that provides a very flexible environment
Il n which to build model s r

Alexander Eydeland
Mirant
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Customer Quote

By using MATLAB as the computation engine for
our Excel models, we have been able to
significantly improve the accuracy of our
simulations and reduce computing time by up to

95%.

Don Mango
American Reinsurance




< ) The MathWorks MATLAB&SIMULINK

Typical Project Considerations

The new application must

Alntegration with current systems

Anccess data from databases and data providers
AData visualization (e.g. graphs and tables)
Aprovide accurate, advanced, fast mathematics
AProvide a measurable return on your investment

The development environment must
Age easy to use and learn
AQuick application development and deployment
Aofer training and support services




< ) The MathWorks MATLAB&SIMULINK

Trading Application

A statistical arbitrage trading system for a London hedge fund
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Investment Management Applications

Investment management tools for a major bank

A Library of MATLAB based tools callable from Java, run over the
internet

A Tools include: portfolio optimization, Monte-Carlo simulation,
implied returns and VaR

Economic charting system for a major insurance

company
A Macro economic trending tool for o o
economists T
A Read data from a databases T o
A Filter using custom user interface o\l Ty e
. . . - | | h i 1 I Log L?Ft Scale
A Report using either Microsoft Excel or r snerson
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Energy Trading Applications

Analysis and Reporting tools for Energy Tradin
Companies
Customized database access routines
Extensive use of object oriented programming
Hi erarchical structure for books, deal

Distribution of nightly position reports to senior management via their
intranet.
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sset allocation Application

Privately Managed Investment Company

, An environment for detailed analysis of their holdings.
, Analysis includes:
Visualizing efficient frontiers

Monte-Carlo simulation .
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Re-Insurance Application

Pricing Tools

Used Excel as front end user interface

) Needed access to several databases
, Analysis includes:

E3 Microsoft Excel - On-ley Method.xls
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Products and Services

A Getting the most out of MATLAB (ROI)
i Using MATLAB effectively
i Expanding analysis capabilities
i Integrating into your business systems and processes

A Our Consultants have an unsurpassed knowledge of the
development and deployment of MATLAB based
applications

A We can team with you to
i Plan and implement enterprise wide adoption
i Plan and develop MATLAB based application efforts

i Deploy applications over a web or integrated into other
environments such as C, VB and Java
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Services ROI

Investment Banking
A Equity Group at a major Investment bank

A Application to analyse large volumes of data to determine daily
trading strategies

i Implement new strategies
i Link to Excel
i Link to trading platform
A MATLAB allowed them to
i Reduce model execution time from 10 hour to 2.5 minutes
i Analyze 500 stocks, up from 150.
i lncrease trading volume from A:

A Pilot study, using Consulting Services and implemented in 3 days,
paid for itself in 2 trading days.
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MATLAB Overview

Mat hWor ks

E 2004 The
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The MathWorks Products

MATLAB
A Numerical computation and visualization

MATLAB Toolboxes .. sit on top of MATLAB and extend its functionality
A Over 60 toolboxes in the MATLAB family
A Toolboxes can be functional ... Financial Toolbox
A Toolboxes can be task-oriented .. Optimization Toolbox
A 15+ Toolboxes applicable to finance

SIMULINK
A Interactive simulation of dynamic systems
A Block diagram models
A Differential equation models
A Linear and non-linear models
A Continuous-time, discrete and hybrid systems
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The Financial Modeling Product Family

Fin Derivatives
Fin Time Series
Fixed-Income

Excel

Database
Financial
Datafeed

Statistics Optimization

- S
[} (]
s | =
E =
m m
= | 3

(&)
O |

Simulink

MATLAB

Math, Programming Language, Visualization, GUI-Builder
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The Power of MATLAB

MATLAB is both

A Computational Environment:

Financial professional develop complex financial models
using MATLAB and its family of toolboxes

and

An Application Development Environment:
Models developed in MATLAB by financial professionals are
translated into C code using the MATLAB Compiler and
distributed as stand-alone applications or quickly integrated
Into new or existing legacy applications by Information
Technology Engineers
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Why MATLAB?

A Quick Prototyping environment —

Call Option Sensitivty Measures Graph Example 2

- Less Programming
- Matrix Based e e

A |

- Easy Syntax (no overhead) =S=Spmara

B 10x3 240 double array -0
Pal 0
-0 6 505 1. 18 25 26 13 3% M
- 10000s Mat h &
>> proTITE Sh=dETATI BUITTIN “AISESEY
5> s=scov(x)

D:\denoshc ¥ J‘ B o | &

0.2378 0,188  -0.0622
0.1588  0.1374  -0.0831
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F - .
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profile on -detail B atspore_opt.n  H-tile ||| beoriic wior
protile plot @dfdbpuzcupchelp . >> | =
» 4| | ,r
Reatly

A Work with existing data/programs
- Excel,VB, & C/C++
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The MATLAB Environment

A MATLAB Editor/Debugger

- Capture work from history
- Color coded
- Break points

A Profiler
- Performance reports

A GUI Builder

- Drag and drop graphical
user interface

HHEE

MATLAB&SIMULINK
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MATLAB on Windows, UNIX, or Mac

Amo i s the MATLAB pr oglt
Is a feature rich fourth generation language
(4GL).

Use MATLAB m-code:
To develop platform independent functions in MATLAB

To develop platform independent MATLAB GUI applications

aaaaa

Butiey Option

:
;
oo Hclless
BIEEc
p 2o o s
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Math and Analysis Toolboxes (library of functions)

Confidentce regions
. F I

A Statistics

i analyzing historical data, modeling data,
simulating systems, and developing statistical
algorithms.

A Curve Fitting

i routines for preprocessing data, as well as
creating, comparing, analyzing, and managing
models.

A Optimization

i proven algorithms for general and large-scale
optimization

i linear programming, quadratic programming,
nonlinear least-squares, and nonlinear equations.

i Genetic algorithm tools with numerous options for
creation, fitness scaling, selection, crossover,
and mutation
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A

MATLAB&SIMULINK

Financial Toolboxes (library of functions)

Financial

perform portfolio optimizations, risk analyses,
asset allocations, fixed income pricing, and
much more.

Fixed Income

determine the price, yield, and cash flows for
many types of fixed-income securities
Including mortgage-backed

Financial Derivatives (fixed income)

analyze interest rate derivative instruments
and portfolios, calculate prices and
sensitivities of derivatives.

GARCH

perform Monte Carlo simulation of univariate
returns, perform pre- and post-estimation
diagnostic and hypothesis testing, estimate
pargnreters of general ARMAX/GARCH
models
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Examples

) Call Option Gamma
e

File | Edit ¥iew Insert Toals MWindow Help
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A Option modeling

A Fixed Income Analysis
Interest rate curves

SHE kA2 » P
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A Volatility modeling

A Monte Carlo Simulations
i Value at Risk (VaR)
Credit Risk

A Technical Analysis
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Data 1/0O

Mat hWor ks

E 2004 The
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Data |/O

A <) MATLAB el
A Save and load command Fle ER Mew Web \Window Help
0 = | i B s o ‘ ﬁ ‘ ? ‘Currerrt Directory: ID:l&ppIicvl J

A Low-level file I/O functions ST -
A COM/ACtiveX N 0.1534 0.6979 0. 4966 0.6602 0.7271
A DDE function 0 s036  0.o00  0ozis  o.z587 0 o304

0.5417 0.5537 0.6449 0.3412 0. 56681
0.1508 0. 5936 0.81&0 0.5341 0.3704

] ii| e l.txt —ascii |
Save options . | -

A 8-digit or 16-digit ASCII format Reath
A Delimits with tabs or spaces

A Text data (ASCII)

A Binary data (MAT-file)
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Data I/0O
MATLAB 6

B
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Data previewer
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Database Connections

A ODBC or JDBC compliant database OIRACLE
.I. JDBC On UNIX The Office XP-database solution

= WiV X =0
'r !- E! " 1
.
il' o :

S SYBASE

A Data types are preserved
A Retrieval of large/partial data sets
A Access multiple connections (same or different DB)

A Database connections remain open



/
http://www.microsoft.com/sql/
http://www.sybase.com/home
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~J Visual Query Builder
Query Display Help

Database Connections =

Texnt Files
SOLME-gandbox-ThW/
SOLNE-chesrs-Thw

istinct

[ [
V I S l I aI Q l | e r y B l | I I d e r I SELECT ALL praductT able productDescription, salestolume Januany, salesi/olume February, salesyolun
iable

I sales_data Execute

A Access data without knowing SQL
I Scroll through tables and fields
I Customize your guery using Where/Group

A Built-in visualization tools
I Plotting and charting
I Creating HMTL reports
I Handling date strings

A Reuse SQL statements in your own program
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Connections to Data Providers

A Supported connections:

Bloomberg (www.bloomberg.com) —
Financial Times Interactive Data (IDC) === — |
Yahoo S ——

- LowPFrice = 93 :‘
Honitorable =
| K Openlnterest = B7E7200
1 [ OpenPrice = 9 —
Sralm P |
iz O[xlF ‘Weh Window Help gy Equity
File Tools Preferences Help a8 (i d
LEkal| &z e :
Enter Symbols Separated by Commas 1.6 Bl
p— Optimizer - Graphical Us
o
o mslthd sig GHEba ok ine series date from Ta o
S the efficient fromtier
— i

Enter Starting Date (m/d/ypy]

i
] ! \\F\J "
Vien Calendar [ | 1/1/2001 , ﬁ/‘\l ot Preferences, then Dat

A Potential connections i
ATFI, Reuters, and FactSet S Teammmm|

5

Worlh of 81 Invested

iz

Rale of Retum Fisk 150 : - ]
B % 00276 5 & | s |
Secuites Wi =
tm 0017
mft 0188 Retieving Data From Yahoo
nd I

4ig 0679

Ve —hT T T T T _
,SJ— | ; T ; i | e
O O o ?I[EIZW 92 uussmamny (.yny o l]DSSEI 0359 oo

A Need connection/license
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v

Interface to Excel

P <) MATLAB o=
D ata I/O Fie Edit Mew ‘Web Window Help
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21
| 4> [ ¥i}\Sheet1 [ Shestz £ Sheetd [l

Ready == (| ==

) _ MATLAB Excel Link
A Evaluate MATLAB Statements in

Excel
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Faster Simulation Times

crosoft Excel

Spread Sheet Applications

-0 x|
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computational engine
behind your Excel applications  toooc

DEEHSRY | Y

Chaimz

1 2 3
345,551 464,676 605 3asgRuoTe TV

Excel - Coll Risk lambda 8.
= 10,000  Aggregate Cumalstive Payout Patters
3 a0 500 10.00T 15.00T 2000 25.00% 30.00% 0.00%
v 4 15.00
= 5 050
& 6.00%
7 500,000 WBA Copy Dowr
s I 1.000_000
El 0
1] 250,000
]
12 Chinz
1 Frequens 3 4 5
14 1 46] [236.781 390,851 463.01 673,995 EEEER
15 2 2 STS635  ADRGZS  EWE2S  SSO2ET 196,035
16 3 S BI3563  STI91 669,359 SETA06  GO5855
1 4 4 540,327 229208 EIXE45  4B12IE 40317
1 5 - 250,723 556,248 JA0TE 523 els
|19 | &l S FTzaE2 410,402 3 i
D i ] 412,586 520,368
EN & 50 451313 315414
| 22 | El a5 253,335 306,843
| 23 | 10] E 45T 135,240
|24 | b 33| | 433084 330,333
EN 12 a1 345145 siSa2
[z | 13 39 20330 353,560
e 1 esaza aen
W4 m Collective Risk

Collective Risk Model
4.6 Seconds v.s 204.2 Seconds
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Model Development Process

Investment
Professionals:

Analysts, Traders,

y Portfolio Managers
. - Analytic _
Academic Quantitative Prototyping and Finance

Research Research Application Professionals:

Development Accountants,
Financial Analysts

. Actuaries
Analytic

Prototyping

Strength Weakness

Excel AEase of use ALimi_ted_
Excel, C/C* VB [ADeployment |functionality

Application AFunctionality | ALearning curve

Specific ADeployment
Software
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MATLAB Prototype to Production

Requests Investment

Professionals:

Analysts, Traders,

Analytic Portfolio

Academic
Research

Quantitative
Research

Prototyping and
Application
Development

Managers.

Finance
Professionals:

Accountants,
Financial Analysts,

MATLAB

Analytic
Prototyping

INAUEES

Traditional prototype to production system port —)‘ <
€ devel opment2weekamet+ mamtds
MATLAB prototype to production system )L(
€ single command at tthe command | i ne
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The MATLAB Compiler

Application in MATLAB Stand-alone Application

I ey
Bt sen o v ke Gta sbee o

Application [m— ==
M-files
Toolboxes >
C/C++
MATLAB Compiler

AMATLAB Compiler consists of 3 componenfstATLAB Compiler, Math and Graphics library
A Taking a thin slice of MATLAB functionality that is relevant for the application and
packaging it to support the staatbne application

AConverts MATLAB applications t€/C++ code
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Components

MATLAB Compiler (Component)

I C/C++ code generator

I The MATLAB Compiler supports th
compilers

A Windows 95/98/NT/2000
oMi crosoftds DevStudio C/ C++
oBorl andds C/ C++ Compil er
A Unix
o GCC
I Links your application to the Math and Graphics libraries

I Delivers either a stand-alone executable that can be deployed
onto the end user desktop or .dlls to integrate your MATLAB
application to other applications. (help mcc --- many options)
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Components

MATLAB C/C++ Math Library (component)

- Contains over 600 math functions (compiled MATLAB
libraries)

- C++ code looks very similar to MATLAB code

- Allows user to embed MATLAB math routines into stand-alone
applications

MATLAB Graphics Library (component)

Contains over 350 graphics functions (Compiled MATLAB
I|brar|es)

- Allows user to embed MATLAB graphics routines into stand-
alone applications

- Supports all plotting and Ul creation functions

Libraries can be freely distributed at no cost
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The Distributed MATLAB Application

A MATLAB Compiler command issued at the command prompt
creates C/C++ source code and executable

ACreate a stand-alone executable
mcc -Bsgl -L Cpp model.m

Alntegrate with other applications (.dlls, .so0, etc)
mcc -t - W lib:function - T link:lib funcl.m,

func2.m

AMATLAB does not need to be avail ¢

AExecutable file and libraries can be packaged and freely distributed
to the target user o0s desktop
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A Stand-alone Example

MATLAB Editor/GUI Builder Stand-alone C/C++ application

&) D:\Applications'r12\worktemp'exampled.m E _(of %
Fls | Edt View Text Debug Breakponts web Window Help || Fle Edt Vew Fsvortes Toos Help
DEE& Bl c|dd| 8|82 RE| s« & Back e % | Qe Eyroders
83 | = B
- Address |1 0:\Applicationsir L 2workifernp
84 function varargout = pushbuttonl_Callback(h, ewve
o o Jd @ h] :
86|-| nSamples = strZnum(get(handles.editl, 'string’)); LD L
87|-| nPaths = str2num(get (handles.edit2, "string’)); - bin exampled.c  exampled.exe  exampled.h  exampled_...
88-| s0 = 100; temp
89-| v = filter (1 I S TE S uniied g =
Fie Gt Vew Lwyout Tods Hep Select an item o view Its descripti
90/-| delta = y(l1,:) - — B
91-| ¢ =y - qeD@H iteoc B Y > See lsor Random Price Walk
T T
92 ’T E My Documents
93-| plet (¥) = AT LR L m—y—::ﬂwz’;rplms Randorm Walk Price Path
94|-| grid ('eon') ®| & [y Compucer 130 T
95/-| title ('Random Wal|™ ™ 10 ‘ !
Jo7| xlabel('Observatid S IR R
97|-| ylabel('Price LeveEl= o -
— 4 E| Random Price Walk Nurnbes of Satiplss
eady @
0§ z 10
Randam Walk Price Path Popatn 3
140 o Number of Paths
04 =
100
130
02
120 Execute
P . Number of Samples
Z M0f--ass 5 5 i 100 e
E — 0 20 40 ] i) 100
1 2100 meer ol Fats Observation
N 100
90+ =
Eecte |
& J\,\/M
70
i 20 [ &0 &0 100
Obsenvation

>>mcc - B sgl rwalk2a.m
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Integration With Other Environments

A MATLAB Compiler generated shared libraries (lib and
DLLOs) may be i wi t hé

=101 x|

File
lbzea 2o
Butterfly Option

C/C++
Visual Basic
Excel

Java
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Automatically Create Wrapper Layers

AExceI

Front End

GUI AVisuaI Basic
/&C/Motif
A]ava/J FC

Wrapper '%\]CIE)”M

layer '&C

MATLAB generated
Function.DLL C co_de that
manipulates or
computes the data
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MATLAB Excel Builder

MATLAB Excel Builder works with the MATLAB Compiler to
generate stand-alone Excel add-ins from MATLAB algorithms.

VBA wrapper &
Adll file

E3 Microsoft Excel

File Edit Yiew Insert Format Tools Data Window Help
DEHEgRY Eal~-8Ee = x4 |lE 7w
» .Secunty.lﬁ%%‘w,
D11 - = rwalk function
J K L
H = M i ic - - x
. Random Prlce Walk /g Microsoft Yisual Basic - Book2 13l x|
|2 | J File Edit WYiew Insert Format Debug Run fools Add-Ins Window Help
3 =
i HE-Eseeaocf « .82 E2| 0
5
|5 | Number of Paths 100 Proje BAProje B
7
R =] 5 ‘
- 1ol a -l
19 ; :
o _File E@ ¥BAProject {(Book2)
1 [rvalk Function 1 HD S| 2O = @ Microsoft Excel Obje
% Random Walk Price Path ; Shestt (Sheet1) semicay_1_0.dI
B 140 BH Sheetz (Sheetz)
15 130 BH] Sheet3 (Sheet3)
1? @ ThisWWarkbook.
18 _ - vBAProject (rwalk.xla)
19 :
|20 3
|21 g Propetties - ThiswWorkbook [E3
122 & .
% |Th|sWorkhool workbook | il rgii T I
|25 | Alphabetic |Categorized I
12 Files of type: Cancel |
Ready H ; ThisWwiorkbook | I ErE
Obsenvation AutolpdateFrec 0
(_hangeHistaryD 0 LI
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Features

Graphical User Interface

A Project settings

A Verbose mode

A Debug mode

A Built -in packager

er for Excel -

File Project Buld Component  Help
Mew Praject... AddFile...

semicoy.mx|

Excel{COM Files Package Component MATLAE Add-In Builder for Excel Help

Open Praject. .. Edit File...
Save Project... Remove File |
Save As Project..,

About MATLAE Add-In Builder for Excel
Clear Status Component Infa...

= |
Open Build Lag Fnts of D:\applications\rl 2workhslbuildertsen’

Settings. ..
Close Project I

Close MRELTOOL

r Project naming:

Campanent name

I sEmicoy

Class name

[[smmioar

Praject version

[10

Project directary

I D:vapplicationssi 2vwork \xbuilder\semicov

Ubpplicationsil 2workhslbuildersemicoviarchsCo

-3 Vlink " fout: D\ Applications i 24work wibuildersem
Creating libram D:\Applications'ul 2\warkhwlbuilderts

- "if exist D:\Applications'rl 2wmorkwlbuildersemico

- "mwregavr DA pplicationsir] 2vwork ssibuildersem

== Thig program was created using & dema version of
Creating distrib directary.

Moving files to distrib.

Standalone DLL and YBA code build complete.
Flease rater to the MATLAB Add-In Builder for Excel dv

r Campile code in
“C
 Cas

ah Ewcel Addn from the generated Yisual Basic code”

»

Clear

r Compiler options
[~ Use Handle Graphics library
[~ Build debug version

[+ Show vethose autput

0K | Cancel

mxltool
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MATLAB COM Builder

MATLAB COM Builder works with the MATLAB Compiler to
automatically generate COM wrappers for MATLAB algorithms.

w osoft ¥isual Basic [design] =loixi
): MATLAB COM Builder - butter.chl =10 x| Ele Edt Yiew Project Format Debug Run Query Disgram Tools Addns indow Help |

File Project Build Component Help |g-a -8 S8 =@ o], ) | MESBER2RE AT 0o % 4080 x 5775
rProject Fil Build Statu =N [ tuteer - rmbutter (Code) e (i [=]
TS CUMTETIS UT IAEpI 0TS/ TSPt RO _generd | T —— =
CuApplications/R13Hackicombuilde B utts ’Tﬁ - —— [= 55 butter (Butter.vbp
ot | rivare burrer 1o ouerer [ATTETIICTS M <[o[x] P
A ProjectFiles A ol Private ButterflyValue A0 0 0a ) Frmeter (Fr
=4 Butterfly Private SpatPrice ks Dou =lol=l| =

Private StrikePrice As D

24 W-files == "link "fout DoApplications/R13Hackicom
# D2Applications\R13Hackcombuil . § i
+ Dyapplications'R1 3Hackicombuil Creating library DApplicationsiR13Hack?
# MEXAiles

Private RiskFreeRate LS

Private TimeExpiry As Do || SPOIEe

Private Volatility As Do o oo ,7

Private VizRange s Dovb

Private ButterflyRange & S —— N I— |
' Pricing Option Button

Private Sub btnCalculate
on Error GoTo Hamele | MomfsteEw frmButter Form -

-="if exist DApplications/R1 3Hack/combu

=10 x|

[ Project naming -= "mwregsvr DfApplications/R1 3Hack/cor Alphabeti
c " ‘Enter call here' Vol phabetic | Catagorized |
ompanent name - - Oonlicat R13H Call butter.Butterflpg Y n ePri
[Buttert egisterServer in D/Applications: 3 sdePrice.Text = Fomm o sppoarance|1 - 30
o Exit Sub AutoRedram Falss
55583 Creating distrib directory Hand;:{giﬂrérr peacripy | Bl Fange ,— peckColor _[] eranac |
Clazs name Butleifly |+ Moving files to distrib. o i v
Add ¥ | Eod Sws s SRR EE R s | [tName)
' Pricing Option Button fr Returns the name used in
Remove ;I Standalone DLL build complete - Private Sub btnFlot_Clic Calculate Price code to identify an objsct.
L] | v On Error GoTo Handle s L
Project verzion B 'Enter call here! Plot Graph i L [Form Layout B
amove I Clear Call butter.Butterfl —te,

- ; Gatl Duc T L
Project directory o} = m

| D:\dpplicationsF 13Hackhcombuilder Butter'

Browse... I

r Compile code in
& C
i C++

r Compiler options
¥ Use Handle Graphics lbran,

[~ Build debug version
¥ Show verbose output

0K I Cancel Help
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MATLAB Compiler Limitations
AObijects
AJava

ALimited support for eval function

Fortunately, most Financial Toolbox functions do compile
with the exception of the Database, Datafeed, and Financial
Time Series Toolbox functions.




.—---'__\ The MathWorks MATLAB&SIMULINK

Web Solutions

A Model Deployment
i MATLAB COM Builder
i MATLAB Web Server

A Web Content

i Report Generator ¢é Web
generated from MATLAB models
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Web Deployment Using MATLAB COM Builder

" L]
|5l simulation of Future Stock Prices - Microsoft Internet Explorer customized for Vs
oI v Tamuer v b u I e r e I l a e S e
&

Back - =& - @ [ @ | @search [Favortes @Meda 0% | BN S ]
Address [ €] hetp:/ikiernanbz/aspexamp/webstock1 html =] @ea H“"’G »H Google - | >

development and distribution of Web

This is a Monte-Carlo simulation of the price of a stock over the next vear. Input today's price, the
expected rate of return, and the velatility of the steclk. Tou can plot a number of possible price scenarios

at cnce. - - -
e e i by e g e s e s s s based MATLAB applications via ASP
"Black-Scholes and Beyond", Irwin, 1957 The lognormal stock price model is used in finance to walue [ ]
stock options

Stock symbol: [IBM

Current Stock Price: 100

Anmualized Ezpected Retum (percent): [10

Annualized Volatility (percent): [30
Number of Simulated Paths: [4

Submit

©2002 by The MathWarks, Inc. All rights reserved. MATLAE is a registered trademark of The MathWorks, Inc.

Possible IBM Stock Price Paths

130

120

110 el ADACNE/ S R

100 i

MATLAE CiOM
App.dil

Stock Price

90

80

70 ] +
12-Mar-2004 12-Jul-2004 12-Nov-2004  12-Mar-200%£ =

_@nme [ | [E tocalintranet P
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Web Deployment

| Ble Edt iew Favorbes Teolks Help |
| =Back - = - @ 4 | @search [idrFavortes @Meca o | Gh- b B - =l &
| Address [4]) hitp:jaernarbzjaspe campiwetstock html =1 @Pse ||unks »|| Google - =

Simulation of Future Stock Prices

This is a Meonte-Carlo simulation of the price of a stack over the nest year. Input today's price, the
expected rate ofreturn, and the volatility of the stock, You can plot a number of possible price scenarios
at once

The prices are generated by sampling a lognormal stock price process. See, for example, H. Chriss
"Black-Scholes and Beyond", Trwin, 1997, The lognormal stock price model iz uged in Bnance to value

stock options

= Stock symbol: IBM
E Clurrent Stock Price: [100
= @ Annualized Expected Return (percent): [10

E n d U Se rS £ b Annualized Wolatility (percent): [30
= THumber of Simulated Fathe: [4 |
Submit

ER002 by The Mathworks, Inc. All ights reserved. MATLAB (s a registered tradermark of The Mathworks, Inc

AN
i

- N

Possible IEM Stock Price Paths

130

120

110

100 !

Stock Price

90

80

70 L
12-Mar-2004 12-Jul-2004 12-Nov-2004 12-Mar-200£ =l
&) pane ||| B ocal intranet

<\

MATLAB MATLAB
Sessions

TLAE O

COM Object ™55

MATLAB COM Builder MATLAB Web Server
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File Ecit Window Help

| Tile Page - The Mathw/arks

] [reportDptions.complete: ==

-] Ehaplet - Sunmary of Opec
[ 1Eval sting
[ 1T able - PANDL

1] eporOplionsiverueOny
-] Chapter - Reverue Orly St

[-]if [rEDDNUDIIDns expersesin

LI [ ] Chapter - Expenses Orly §
[ 1Eval stiing -

— [ 1Table - FANDL
] (feportOptions.totalsOrly ==
[ -] Chapter - TotalsOrlp Shater-

[ ]t [reportOptions.revExpBD ov
[ ] Chapter - Revenue and Ex
[ Eval sting E valuate th

[ ] Graphics Figure Snapshe
X [ -] f [reportOptions.revBDown =
[

if
%
[ 1T able - PANDL
if
]

i
| Chapter - Revenue Breake
[ 1Eval stiing %Evaluate th
[ ] Graphics Figure Snapshc
it

[ ] f (feportDptions. cunamMn_nli;l
N 3

Fieport

Options Add Components Generation Status

Report Options ﬂ

Repot File Location
c:\work\repgentsmall.html
Directory: ¢ Same as setup file [C:¥wiork i Genentec]
£ Present warking directory (C:\work\Genentec)
% Other | c\workiepgen
Fllename: &5 5ame as setup file (small]
€ Other [ incex

I I report alteady exists, increment to prevent ovenriting

=

Report Fomat & Siylesheet
man (HTML) =[HutiPage web

Generation Options
F @ qal Ed

Desoipion

A report

HTML with each chapter on a separate page

MATLAB&

FHoma  Swach Hwscape

SIMULINK

| Em
" Bockiats e [0 e g i

<] @ st e
The MathWorks , Inc: Torsl Consalidared Company =
Chapter 1. Summary of Operations
Revemus/Expense | Artoal | Plan  |[Over/Under | Trailing | Trailing | Tralling3 | YID | ¥ID YTD
Apache B 2 Pan Overter

Web
Server

HACommercialllP5 32132 | 3100 | 1132

WAE&NPS
InternationallFS
Dorumentation

SubscrpticeyTpgrades

Tansarale

Month | Manth Over/Undor
Acmaal | Plan

57414 10300 | 45566

505796 | 500 | 5796 [917893| 1495 7
13196 | 1200 | 1196 (23303 | %0 | 11197
] z  [60875 | @ | 26125
70 5% 11 112 171
S i E 12

S7414 | 10300 | 45586
517893 1475 | 557107
450 [ 11197
El 26125
17 e

m an | =l

: C] AW

&

HTDOCS
Document
Directory

/

Report1.HTML

Gocurart irn




