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Business Challenges

. Deve|opment time Portfolio Management

] Risk Management
- Computatlonal Speed Derivatives Pricing
= Deployment time Forecasting

Model Integration

Lost opportunity or added risk




" The MathWorks

MATLAB&SIMULINK

Customer Quote

"MathWork's products have saved us significant

time Iin develo
MATLAB, coup
avalilable, enab

0ing our return forecast models.
ed with the deployment capabilities
es us to distribute sophisticated

models to portfolio managers and researchers

much quicker
solutions.”

than we could have with other

Eric Kisslinger
Barclays Global Investors
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Customer Quote

‘MATLAB can reduce programming time by about
/5 percent. In some cases it would be weeks before
we could run the calculations in C++.”

“‘MATLAB is virtually the only program that can

handle the large-scale problems that we model. It is a
powerful tool that provides a very flexible environment
In which to build models rapidly.”

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
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Typical Project Considerations

The new application must

* Integration with current systems

* Access data from databases and data providers
* Data visualization (e.g. graphs and tables)

* Provide accurate, advanced, fast mathematics

* Provide a measurable return on your investment

The development environment must
* Be easy to use and learn
* Quick application development and deployment
* Offer training and support services
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Trading Application

A statistical arbitrage trading system for a London hedge fund

4| Algomelsics Basket Trading Spstem - Japan
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Japan B wigt Index Arbitrage Nikkei 225 OSE Futures forecast price . . .
O S SO ' trading application

— * Custom Reuters datafeed

Spot: 175755376

Future : 17530

NoBid: 1

NoAsk: 1
No Trade: 0

* Read and analyze data
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Investment Management Applications

Investment management tools for a major bank

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

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

Economic charting system for a major insurance

company
« Macro economic trending tool for o0 el
economists PN PR YA
« Read data from a databases ol S Flomates
 Filter using custom user interface woofs\A Ll T R
. . . - H H h i 1 [ Log L?Ft Scale
» Report using either Microsoft Excel or CIRERER
WOFd 1100 ol |
| 3" MaV (USCUR / USCPI) | US Quick Conciding Indicator
| USBUD - 5 *DFLUSRET) / USGDF | US NAPM Production Index
[ [
[ [
More Formulas Set Line Styls |




< ) The MathWorks MATLAB&SIMULINK

Energy Trading Applications

Analysis and Reporting tools for Energy Trading
Companies
» Customized database access routines
» Extensive use of object oriented programming
* Hierarchical structure for books, deals, derivatives, etc...

» Distribution of nightly position reports to senior management via their
intranet.

» Display of market
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Asset allocation Application

Privately Managed Investment Company

e An environment for detailed analysis of their holdings.
e Analysis includes:

. Visualizing efficient frontiers

. Monte-Carlo simulation e | 1 7

*  Performance reporting o |
e Allows for
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Re-Insurance Application

Pricing Tools

° Used Excel as front end user interface
° Needed access to several databases

e Analysis includes:
i Statistical routines
9] Fle Edt Vew Insert Formar Tock Data Window Help
*  Monte-Carlo simulations L
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28 =] =]
° C h fI G < I D TET F I G || J [«
asn 1ows N
: RE-RATING DAILY POLICIES
[
[+
3 Compilext Compled
|6 | | Prospective Period Coi 1 OLFs Col 2 OLFs
7] One State Muti Stae PR 211989 9.2%
s | ©.25 secs) (135 se0s) Mo 311389 5.7%
la| 1A2002 2003 DE 411989 6.4%
[10] Mo 111995 2.0%
i | Col 1 OLFs Col 2 OLFs MO e 8.3%
- - pzi _ One State Muti State il 411339 0.9%
C |13 | Historical Period {089 secs) 184 secsy ur 411989 1%
o alculation time reduced from - o am R
|15 50 511989 6.8%
[16 1HA983 /11990 6830412 1104349 KY 5151989 7.9%
. [17 144990 1414981 1.2590381 1104849 HO 6441989 5.6%
|15 144991 14111992 11048491 1104349 AR THA8Y 3.5%
Ou rS O | I l I n u eS [13] 111982 111993 11048491 1104849 0 7MA983 5.8%
|20/ 111993 111994 11048491 1104849 [ 711989 2.6%
[21] 111994 111995 11048491 1104849 Ml 71989 4%
. [2z] 111995 11111996 11048491 1104849 oK 711989 3.3%
|23 111996 111997 1.0937896 1.093790 S0 TMM1989 9.2%
. O n O r e r u e to q u I C | 24 | 111997 111998 1.0395152 1.039515 TH TMM1989 4.6%
|25 AL 7HA98Y 6.9%
. |26 | | Poicy nterval ways) 7] AK 711989 7.2%
[27 | Az 71989 16%
response time L — | & o =
[23] | incepting Months Weights: co 711989 0.6%
|30 Jan 8.3% cT TMM1989 7.8%
|51 | |Fen 3.3% oc 7HA98 3.7%
|52 | |er 2.3% FL 718 0.8%
|55 | |apr 8.3% cA 7HA8Y 8.2%
|34 [ |may 8.3% Hi 7MA983 9.2%
135 | |wun 8.3% 0 711989 6.6%
Jul 8.3% [ 711989 8.0%
1| 4[> M\ Inputs {Prem f sheets / 14

Ready (i T UM |




< ) The MathWorks MATLAB&SIMULINK

Products and Services

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

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

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

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

Investment Banking
« Equity Group at a major Investment bank

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

- Implement new strategies
— Link to Excel
— Link to trading platform
- MATLAB allowed them to
—~ Reduce model execution time from 10 hour to 2.5 minutes
— Analyze 500 stocks, up from 150.
— Increase trading volume from £30milllion to £120milllion

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

© 2004 The MathWorks, Inc.
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The MathWorks Products

MATLAB
- Numerical computation and visualization

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

SIMULINK
. Interactive simulation of dynamic systems
- Block diagram models
- Differential equation models
- Linear and non-linear models
. 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?

 Quick Prototyping environment
- Less Programming
- Matrix Based

D& 5 e 8 o o | 8 2 | curenrectony: [emosemon
[ e 2]

) Call Option Sensitivity Measures 2
Ble Edit View Insen Tools Window Help
lps@@/xArs R0

Workspace
=== R R | *
Tane size Bytes Class o "
o 0
e 3x3 72 double array T Stock Price (§)
B 10x3 240 double array -0
J - a
S at ra I CS . il
p >> profITE OR=GETATI DUILCIN RISTOTY
5> s=scov(x)
v -
1
y [alx]| |=
- - o] | @ cf | 0.2378  0.1585 -0.0622
I m n n 0.155  0.1374  -0.0831
¢ aSt C O u tat I O a e I n e ¢ o e L p— L -0.0622  -0.083L  0.2492
[1 assers. 1an = |
> prafile plot
> profile off
I 5> protile on -aetail builtin -nistory
mfile > profile plot
= = =
_'l_I | | o

 Work with existing data/program%
- Excel,VB, & C/C++
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The MATLAB Environment

« MATLAB Editor/Debugger .;;Z;: T
- Capture Work from hiStory —— PPPPPPPPPPPPPPPP |
- Color coded W ey

_ B reak poi ntS . e allReturns (1,3) = x(1,3) - assetiieans (3) ;

- R
e Profiler
- Performance reports == =
* GUI Builder
- Drag and drop graphical Celiaey
user interface == Fordcds

E
g

25
= HE
e a0
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MA

LAB on Windows, UNIX, or Mac

“m” is the MATLAB programming language. It
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

o %9 < Call O
5 Option

710p icin
Spot Pri
Strika Prica
Risk Frae Rate
Months to Exj

aaaaa

Butiey Option

:
;
lhcrlsllsqs
Bl € ¢
p 2o o s
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Math and Analysis Toolboxes (library of functions)

Confidentce regions
. F I

= Statistics

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

= Curve Fitting

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

=  Optimization

— proven algorithms for general and large-scale
optimization

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

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

e ot W b,

ot

bea
A

|

0]

0]

0|

5

o
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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

=10l x|

Insma|h a2/ ppo

Option modeling

Fixed Income Analysis
— Interest rate curves

Time to maturity: 10 days

| Standard Deviations, Returns

(uluj]

0.005

1000

740 b and

800

700

Strike Price

Volatility modeling

Monte Carlo Simulations
- Value at Risk (VaR)
— Credit Risk

Technical Analysis

) tadeapp
File

lpzga xA s ppo

Application Mode
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Data 1/0O

© 2004 The MathWorks, Inc.
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Data |/O

<) MATLAB =] B3

Save and load command mfiew Wil Windon ‘ — §
. . 0= & B < o ﬁ 2 | Current Directu:urv:lD:'lAppIic vl
L ow-level file I/O functions g =

COM/ActiveX
0.1534 0.6979 0. 4966 0.6602 0.7271
- 0.6822 0.3754 0. 8993 0.3420 0.3093
DDE functlon 0.3028 0. 8600 0.8216 0.2897 0.8385

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

»» gave l.txt -ascii
> |

Save options . | u
« 8-digit or 16-digit ASCII format Ready

* Delimits with tabs or spaces

« Text data (ASCII)

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

B

E@ Vew Ve Windon Heb
,
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H
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File: narne: I Open I
Files of type: | Recognized data files j Cancel |

MAT [*.rnat) -
Movie [*.avi]

Partable Metwaork Graphics [*.phg)
= Save Workspace

Spreadsheet [*.cav, * s, *wk1)
Tagged Image File Format [*.tf, * tiff)

Test [*.tat, *.dat, =.dlm, *.tab)
“windows or 0542 Bitmap [* brp)

Zzoft Paintbrush ".ECH |
-

Data previewer
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Database Connections

ODBC or JDBC compliant database ORACLE
. JDBC On UNIX The Office XP-database solution

=~ Al B =
gl TS

! -
Lgﬁg;" vora

S SYBASE

Data types are preserved

Retrieval of large/partial data sets

Access multiple connections (same or different DB)

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

productT able. sl I
[ [
VI S l I aI Ql | e ry B l | I I d er ISELEETALLpmdul:lTahIEprn\:lucIDEscriphnn,sales\p’nlumeJanuary,sales\/n\umeFehruary,sales\f'n\ul
iable

I sales_data Execute

= Access data without knowing SQL
— Scroll through tables and fields
— Customize your query using Where/Group

= Built-in visualization tools
— Plotting and charting
— Creating HMTL reports
— Handling date strings

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

»= Supported connections:

Bloomberg (www.bloomberg.com) — ._
Financial Times Interactive Data (IDC) iz (e —

Yahoo e ol

- LowPFrice = 93 :‘
Honitorable =
| K Openlnterest = B7E7200
eriee ' i 3 B
Y Y [ |
BLF Web Window Help by

Equity o
File Tools Preferences Help | a8 ‘ o 2 B A A
Time Series l L

Enter Symbols Separated by Commas

o oprimizer - Graphical Us=

5
— ibm -
o msfthel i o b tine series date from Ta o
AR the efficient fromtier
—

Enter Starting Date (m/d/ypy]

5

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

= Potential connections e AT
ATFI, Reuters, and FactSet e

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

ThT T e .
m Gl || |00| (DF | OOL) I I | | o
0.0192 Voiatity () 00359

= Need connection/license
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v

Interface to Excel

P <) MATLAB o=
D ata I/O Fie Edit Mew ‘Web Window Help

|1 Ele Ect ew Insert For
e e e e O B~ (5 [ <2 c« W | ? |Curent Direstory: | d-\applicationsir1 2ibinkwin32 j .
e s % 2| | r
> suw [ =] | [ oarama s =]
u I I I l O rt I Xce | ral l eS | putmatric getmatrix evalstring = o || s
BB = Naue Size E| |e =
A | B ] = x5 20§ 0.9501  0.7621  0.6154  0.4057  0.0579
L] [ 1] 0.2311 0. 4565 0.7919 0.9355 0.3529
2 0.6068  0.0185 0.8zl 0.9168  0.6132
I | I O ER “ | 0.4860  0.8214  0.7382  0.4103  0.0099
| 4| 0.8913  0.4447  0.1763  0.8938  0.1389
% 4| » [[GunchPad womspace | |
|6 "~
7
s : a —'|
] §-- 3:23 PM 5/07/01 --% I
51 — T =
|11
. N 4| » | T CurreniDi Name of Matrix to get fram MATLAB
. [ 13 Ready
|14
15
[16] 0950129 0762097 0615432 0405706 0.057891 |a
[17 | 0.231139 0.456460 0791937 093547 (0.352060
[ 18] 0606843 0.013504 0.821813 0.916904 0.813166
X‘ e ral I eS [19] 0.485982 0.821407 0738207 0.41027 0.009861
|20] 0.891299 0444703 0176266 0.89385 0.138391
21
| 4> [ ¥i}\Sheet1 [ Shestz £ Sheetd [l

Ready == (| ==

_ MATLAB Excel Link
= Evaluate MATLAB Statements In

Excel
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Faster Simulation Times

Spread Sheet Applications

crosoft Excel =] 3]
JEiIe Edit Yiew Insert Format Tools Data ‘Window Help

—— ey o

= YA Al L e [

| putmatrix getmatrix evalstring

ive Pagout Patters
00z 1500 20,00z 25002 3000 55003 40.00%

500,000 Mailab
150,000
P

0
AAD Stop 250,000

.
|

Aggregate Cu
5.00z

= MATLAB Excel Link can be the
computational engine
behind your Excel applications  toooc
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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 - Ease of use |- Limi_ted |
Excel, C/C* VB [« Deployment |functionality

Application « Functionality | = Learning curve

Specific - Deployment
Software
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MATLAB Prototype to Production

Requests

Analytic
Academic Quantitative Prototyping and

Research Research Application
Development

MATLAB Analytic
Prototyping

Traditional prototype to production system port —)‘
... development timeline 2 weeks ~ 6+ months

Investment
Professionals:

Analysts, Traders,
Portfolio
Managers.

Finance
Professionals:

Accountants,
Financial Analysts,

INAUEES

MATLAB prototype to production system
... single command at the command line
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The MATLAB Compiler

Application in MATLAB Stand-alone Application
Application — —
M-files
Toolboxes >
C/C++
AT Compiler

 MATLAB Compiler consists of 3 components: MATLAB Compiler, Math and Graphics library
« Taking a thin slice of MATLAB functionality that is relevant for the application and
packaging it to support the stand-alone application

» Converts MATLAB applications to C/C++ code
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Components

MATLAB Compiler (Component)

— C/C++ code generator

— The MATLAB Compiler supports the following “industry standard”
compilers

« Windows 95/98/NT/2000
o Microsoft’'s DevStudio C/C++ Compiler
o Borland’s C/C++ Compiler
« Unix
o GCC
— Links your application to the Math and Graphics libraries

— 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

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

* Create a stand-alone executable
mcc -B sgl -L. Cpp model.m

* Integrate with other applications (.dlls, .so, etc)
mcc -t -W lib:function -T link:1lib funcl.m,

func2.m

 MATLAB does not need to be available on the target user’s desktop

» Executable file and libraries can be packaged and freely distributed
to the target user’s 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

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

= MATLAB Compiler generated shared libraries (lib and
DLL’s) may be integrated with...

File
[[sB=2=F=1F-NC
Butterfly Option

C/C++
Visual Basic
Excel

- Java
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Automatically Create Wrapper Layers

Front End ® Excel

GUI ® Visual Basic
® C/Motif
¢ Java/JFC
°

Wrapper . Sjlt)ﬂM

layer .

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

er for Excel - semicov.mx|
File Project Buld Component Help
Mew Project... Add File... Excel{COM Files Package Component MATLAE Add-In Builder for Excel Help

Open Project... Edit File. .. About MATLAB Add-In Builder for Excel
: y Clear Status Component Infa...
Save Project... Remove File |

)
) Open Build Lag Fnts of D:\applications\rl 2workhslbuildertsen’
e s o Settings... = Urpplications1 2warkeibuildersemicovisrchsCo

]
G h I l | I t f Close Project
r ap I C a S e r I l e r aC e Close MELTOOL - "link " fout:D:\Applications sl 2swork \xlbuilderysem

Creating libram D:\Applications'ul 2\warkhwlbuilderts

. H i e > "if exist D:\Applicationsir] Zworkhxlbuildersemico
e Project settings
I semicoy - "mwregavr DA pplicationsir] 2vwork ssibuildersem
e Verbose mode e
I Semicoy == Thig program was created using & dema version of
. D e b u g m o d e Project version Creating distib directary.
[1.0 Moving fles ta distrib.
- -
Project directary "
(] B I t - p k g Standalons DLL and WBA cods build camplete.
u I I n a C a e r I D:vapplicationssi 2vwork \xbuilder\semicov

Flease rater to the MATLAB Add-In Builder for Excel dv
r Campile code in——————————— an Exoel dddHn from the generated Yisual Basic code

s v
(sl

Clear

r Compiler options

[~ Use Handle Graphics library
[~ Build debug version

[+ Show vethose autput

0K | Cancel

mx]ltool
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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

* Objects
= Java

» Limited support for eval function

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

» Model Deployment
- MATLAB COM Builder
- MATLAB Web Server

= Web Content

- Report Generator ... Web documents
generated from MATLAB models
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Web Deployment Using MATLAB COM Builder

ch [ Favortes  @ftedia 4 | BN~ S BEYS

MATLAB COM Builder enables the
s [2] g flkmrmboz mpesampfwebrtocks bl =] @0 |Juns »[| Google - | 2
Stmulation of Future Stock Prices deVelOp ment an d distrib utiO n 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.

[ [ [
The prices are generated by sampling a lognormal stock price process. See, for example, M. Chriss a MA I I AB a ll atl n l a A P
"Black-Scholes and Beyond", Irwin, 1957. The lognormal stock price model is used in finance to value °

stock options

Stock symbol: EM

Current Stock Price: [T00 |

Annualized Bxpected Retum tpersenty [10
Anmalized Volatiity (percenty: [30
Nurber of Simulated Paths: [4

Submit
©2002 by The Mathorks, Inc. All rights reserved. MATLAB is a registered trademark of The MathWarks, Inc
=]
Possible IBM Stock Price Paths

120 %
L, 110 ammatll Apache/I1S
g 'r MATLAE COM

App.dil

80

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

_@Dune [ [ | [BELocalinkranet 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

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

= |

COM Object MATLAE COM - MATLAB MATLAB
Aol Sessions

MATLAB COM Builder MATLAB Web Server
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Push Button Reporting and Deployment

<) Prof

and

ss Report Application

Report Application

2/28/00

Cancel | Generate Report |

Report Period
End Date:

Charting Options

I” Revenue/Expense Breakdown

r B

Report Options

[~ Complete Report
" Revenue Only
[~ Expenses Only

[~ Totals Only

™ Personnel Expenses Breakdown
I” Complete Expenses Breakdown
" Current Month Exp v's Rev.

" Monthly Revenue Percentages

I= YAD Revenue/Expenses Totals

e =
'] Tile Page - The MathWorks
[ ] # [reportDptians.complete ==
] Chapter - Summary of Oper
[ JEval string -
[ ] Table - PANDL
] [reportptions.revenueOrl,
apter - Fevenue Only St
[ ]Eval stiing -
[ ] Table - PANDL
[ ]t [reportOptions.experrsesOn
] Chapter - Expenses Orly 5
[ ]Eval sting -
[ ] Table - FANDL
if (fepontOiptions totalsOny ==
] Chapter - TatalsOrip Stater
[ JEval string -
[ 1Table - PANDL
i
]

F==

[
[

[ ]t [reportOptions.revExpBD ov
Chapter - Reverue and Ex

[ Eval sting E valuate th
[ ] Graphics Figure Snapshe
[ ] [reporiOptians.ievBDown «
[ ] Chapter - Revenue Bresks

[ 1Eval stiing %Evaluate th

[ ] Graphics Figure Snapshc

[ ] f (feportDptions. cunamMn_nli;l
< >

Report |

| |m

[EEE [ @08 Components | Generation Status |

Report Options

Fieport File Location

2

c:\work\repgentsmall.html
Directory: ¢ Same as setup file [C:¥wiork i Genentec]
£ Present warking directory (C:\work\Genentec)

% Other | c\workiepgen -

Filename: 6+ Same as setup fle (small

€ Other [ incex

I I report alteady exists, increment to prevent ovenriting

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

|

HTML with each chapter on a separate page

o6
Generstion Oplions 1
BEEE: |
Desoription
A report
. o

Apache
Web
Server

HTDOCS
Document
Directory

T £4 Yo o Conanicas L
T4 & 3 &4 a @ < & O @ N
Eah Foload  Homa. P Secuiy

i Semch Hoscam
" Bockiats e [0 e g i ] € s e

The MathWorks , Ine: Total Consolidated Company

Chapter 1. Summary of Operations

Revemue/Expense | Acwal | Flan OverUnder Traing Trading | Trading3 | ¥TD | ¥ID | YID
Categoriesi000 s} 3 3 Month Plan  OveriTimer
Manth  Manth Cver/Unier
Actual | Plan

B S uar e - Notic
HAComs Fe g ow Go Conmeicos fob
Tnternah |
oo b Buckiahs b Locaton 71/ o epom ket

Swach Hmscape.

WE ¥ B A a2 & @ & O H N
el Fokasd o Poi Sy S

=] @ st Fksed

Subserpsi

Reportl. HTML

B The MathWarks , Inc: Toral Consolidated Company

s

Chapter 1. Summary of Operations

Revemue/Expense | Acwal | Flan OverUnder Traing Trading | Trading3 | ¥TD | ¥ID | YID

Dol S vt 5 b 3 Yoo Pagr Y Dowond 4 Nkt 5 vt 3 Aroboem

Categoriesi000 s) 3 3 Manth Plan  Overflinder
Month | Manth Over/Undor
Actaal

A |
+ & U

S odneks ) Cossn i 70 Nk e o

=

“The MachWorks , tne: Total Consolidatnd Company
Brew

Chapter 2. Totals Analysis for the Reporting Period

Year To Datn Revenue Expomses Breakdown

& Plan
Total Camsolidased Revenue

Totat Payrol Expenses o
Total Miscalisnsaus Expanses

~—~ “ Overinder
Trwwl Exprones.

=€ s
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Deploying with MATLAB

o i e e e e o e s

COM

Stand-alone

jdizaaduss
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Wrap Up

© 2004 The MathWorks, Inc.
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MATLAB for Business Applications

Business Tools on the Desktop MATLAB Tools

- Excel Link & Data Import

- Word - Report Generator
- Browsers - MATLAB Web Solutions
- Web Server, HTML, Servlets
- Live Market Data - Datafeed Toolbox
- Databases - Database Toolbox
* Oracle * QOracle

Microsoft Access
Microsoft SQL Server
Sybase SQL Server

Microsoft Access

Microsoft SQL
Server

Sybase SQL Server .
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Benefits of MATLAB

Interactive environment

« An extensive library of viewable code that can be used
“as is” or modified to incorporate business models

« Matrix based — handle and manipulate large data sets
 First rate graphics engine

« A considerably shorter application development
process resulting in rapid delivery of model to the end
user desktop
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The MATLAB Advantage

* Develop models faster
 Run large scale simulations

 Reduces the costs of model integration
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" The MathWorks

Representative Customers

* Federal Reserve Bank
* Goldman Sachs

« J.P. Morgan Chase
 Morgan Stanley

« Salomon Smith Barney
« Merrill Lynch

* Ernst & Young

e Deloitte & Touche

* Price Waterhouse
Coopers

Putnam Investments
Prudential Securities
Bank of America
Freddie Mac

Fannie Mae
Moody'’s Investors
Scudder Investment
State Street
FleetBoston
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Insurance and Energy Trading Companies

« Allstate Insurance
« American RE

« AXA

 Element RE

« John Hancock
 Kemper RE
 Liberty Mutual
 New York Life

« Zurich RE

Williams Energy

Reliant Energy

TXU

Mirant

ExxonMobill

Entergy Koch

Constellation Power Source
Sempra Energy

Allegheny Energy
Dominion Energy
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Representative U.S. Business Schools

* Wharton School of Business

e Cornell University, Johnson School of Business
» Sloan School (MIT)

« Carnegie Mellon University

« Stanford

« Harvard Business School

* New York University

e Columbia University

« University of California at Berkeley
* University of Chicago, GSB

* Northwestern University
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The MathWorks at a Glance

 Founded in 1984, privately held

« Over 1000 employees, including 1/3
In product development

« Revenues exceeding $250M

 More than 500,000 users in 100
countries

« Natick, MA - World Headqguarters
— Product Development

-~ Technical Support
« 8 European Offices
 Distributors in 21 countries
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Technical Support

 Technical Support
- 90% of problems solved in 24

hours

- 60+ Application Engineers on

staff, 72 with Masters Degrees

« World Wide Web
(www.mathworks.com)

 Newsgroup (comp.soft-sys.matlab)

24x7 self-service technical
support

over 9,000 technical solutions

software archive
(ftp.mathworks.com)

MATLAB Digest — electronic
newsletter

1
; The MathWorks Technical Support and Customer Service Area - Microsoft Internet Explorer provided by The Ma... [I[=] E3

I

File Edit ‘View Favorites

Tools  Help

o | @ | @Sear(h (GifFavorites & Atistory H%- @' - =@

|
|
|

Address [ Fetps e mathworks.comjsupport] = @
Links &]Edu Wi site  @]livesite  @]Part Mumber req  @Jsandbox  @]7TLogin @] web scheduler @] Tag Team Library
4\ The MathWorks e s s comacr s
products consulting | training/events [IGNO00M
r
support
Installation & Licensing Search
Getassistance with Personal License Passwords Entire Support Site B
(PLPs), installation troubleshoating, license advancer el searcl h
changes and mare for: saamhngs
Get help on License Manager Error: |2 = R
Hot Topics
. |5 MATLAB supported under Wind HP?
Technical Support o s supported under Windows
by product o |s Microsoft Office 2002/4F supparted by
l—ﬁl‘% MATLAE Nolebook?
Flet 2 procue a Is MATLAR supported under MAC 05 X2
by resource:
Documentation Index of examples Resources
Downloads [trials MATLAB Access Iz
Access member login. Mot a member? Join now
System Requirements, Platforms, etc. | Training and Consutting
Optimize use of your products through fraining
o Product Reguirements, Platforms and Supported a:d consultin .y i Y
Operating Systerms
o Supported Compilers @ Supported File Tynes User Community
Wisit MATLAB Central for file exchandge, MATLAR
. newsqroup access, and more,
Customer Service ial

[ [ BB Localintranet v
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raining

Invest in your Success

« Expert trainers provide

- Hands-on experience at solving real-world
problems

- Individualized attention

- Qver 30 courses offered in Public, Onsite, and
Web-based settings

- Customized courses to suit your needs
» Application-specific courses

- MATLAB Fundamentals and Programming
Techniques

- Using MATLAB for Financial Applications

- Integrating and Distributing MATLAB Based
Applications

www.mathworks.com/training
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The MathWorks

« Goal

« To partner with the clients and help them
succeed in

« modeling, designing and implementing sophisticated MATLAB-
based applications

« expediting and planning the large scale adoption of The
MathWorks toolset within your organization

* Approach

 Joint team effort

« Rapid deployment

« Several Milestones, less than 3 months apart, with deliverables
« Experts in the following areas

« MATLAB, SIMULINK and related tools

« Software Engineering

« Java, SQL, C/C++, VB, GUI and Database
 Integrating MATLAB into your business systems
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home MNstore contactus site help

Further Information T

‘2 Contact sales
B E-mail this page
& Print this page

Financial Services

Financial Services

Main Page Financial professionals worldwide use MathWorks products to accelerate

their research, reduce development time, imprave model simulation User Stories
Industry Segments speed, and control project costs. Manchester Business
. School

The main strengths of
MATLAB are its ability to
handle large matrices
and to perform complex
caloulations extremely
quickly. I particularly like

User Stories

 Product information and e

News With MATLAB and MATLAB companion products, they analyze data and e MR CRErEE
d e m OS Eoents create forecasts, measure risk, develop optimization strategies, calculate  and the way that I can
prices, determine cash flows, and more, avoid For-loops.
Customers Diitrios Gkamas,
By using MATLAB to quickly develop customized models that can be Manchester Business
integrated easily within existing systems, investment professionals can gchool, England

take full advantage of market opportunities. » learn more

Featured webinar
Using MATLAB for

| . Fixed-Income
Industry Segments: Modeling
® Fized Income

¢ Trials and teChnicaI :Mgﬁ%—ﬂgﬂ:&"’mﬂm&;::;”dTfad‘" S
literature are available

through the MathWorks.
http://www.mathworks.com/products/industry/finance

Uiy MATLAR far financial modeling?

« Overall company and product information

www. mathworks.com




< ) The MathWorks MATLAB&SIMULINK

Questions?




