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MATLAB & Finance

10 years ago

e Financial market was an incubation market for The
MathWorks.

« MATLAB and The MathWorks did not have name D“’é‘“‘@‘cho‘pf'ﬁilﬁf
recognition in the industry. e

=B x|

» Refocused the group and redirected the development | ¢
efforts to establish the product line as a leading
development environment for the financial services
industry.

Today

 Financial market is the 4" largest Industry for the
MathWorks

« MATLAB is now recognized as one of the leading
financial development platforms.

+ Optimal Overall Porifolio
+ Optimal Risky Portiolio
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« 3'd party vendors constantly talk to us about
integrating into the MATLAB platform.



- ) The MathWorks MATLAB&SIMULINK

Why MATLAB is used in Financial Industry

= Faster model development in MATLAB.

— Large set of available functions enable the user to build models much
more rapidly.

- Viewable source code enables users to modify functions and include
proprietary business rules.

= Greater scalability with MATLAB.
- MATLAB can handle larger data sets than Excel.

= Reuse their existing libraries within MATLAB.

= Migration path from the customers existing environment to
MATLAB.

= Ability to integrate MATLAB models into production
systems.



<} The MathWorks MATLAB&SIMULINK

Financial Model/Algorithm Development

Enhancement Requests

Development/Prototyping Environment

GUI Building Visualization
Algorithm Development

Portfolio
Managers,

Traders,

Simulation

Actuaries

Analysis

Traditional Tools Used:
» Excel

VB

» C/C++

e Third Party Libraries

Deploy Model
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Building a Financial Modeling Platform

= Goals:

- Ena
dep

nle customers to rapidly develop and
oy MATLAB applications onto the

des

Ktop.

- Seamlessly integrate MATLAB generated
components into other languages,
applications and production systems.

MATLAB&SIMULINK
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MATLAB: A Financial Engineering Platform

External
Orgdanizations
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Financial \
Enginee
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Zrients

Financial Orgasization

Quant Group
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Collaborators
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MATLAB: A Financial Engineering Platform

Thomson .
Bloomberg .
Microsoft SQL Server

Kx Systems User Developed
Algorithms
g Sybase SQL Server
Factset
DB2 Universal
averAnalytic Data Visualization

functionality
Microsoft Access

User Developed Third Party User Developed Java
; : [ Connect To Excel
Proprietary C/C++ Libraries Libraries
Libraries
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Programming Languages:
C/C++ share declining while .NET and Java grow

35%

C/C++
30%

25% Java

20% NET + COM

1504 languages

10%

5%

0%

(Arrows Show Trend From 2004 to 2005)



< '\ The MathWorks MATLAB&SIMULINK

Deploying to Multiple Targets

\
5 » MATLAB Application/Algorithm

MATLAB Compiler

MATLAB MATLAB MATLAB

Builder for Builder for suilekEr e NET
Excel

I Microsoft i

Net
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Deploying with MATLAB

P

GUI Building Visualization

Enhancement Requests

Portfolio
Managers,

Algorithm Development

Traders,

Actuaries

Simulation

Analysis
Deploy Model
Traditional prototypeto production system port ¢
... development timeline 2 weeks ~ 6+ months
MATLAB prototypeto production system <
... Push button in the new project manager
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2006b: Compiler Project Files

MATLAB 7.3.0 (R2006b)

_181 x|
File Edit Tools Project Debug Desktop ‘Window Help
D& & o o |8 ef B 2| curencorecor: [ri =1
Shortcuts. How o add (2] What's New
Current Directory - H:'y 2 X Command Window L Tool L
of | @ - Warning: Neme is nonexistent or not & directors: X:\batiRzoosha\perrece!|| O & B[ W 0 X [ & [ @ | ?
AllFles - Fle Type ) Lot iodfied_ Description Warning: Name is nonexistent or not a directory: X:\bat)R2006bd)perfect’||[Z5tranngproect pr (tandalone Appicatony
= NTPror Folder Ju1 28, 2006 1B 2524 o ||| #erning: Memwe is nonexistent or not = directory: X:‘batiRz00sbdiperzect|||o DnDFun:l:n R i
| . Outlaok Folder Jul 26, 2005 10-40:13 ) :'fe _surf_pesks_demolsurf_pesks.m
1= tin Folder Apr2, 1998 11,3139 To get started, select MATLAE Help or Demos from the Help menu. "Dq(j’;:i
|=) Documents Folder Aug 21, 2008 10:51:1 e
1 untitled1 Folder May 25, 2005 8:43.01 .. »» deploytool
| WehEx Folder Nov 28, 2005 10:17:48. >
| e Folder Sep 10, 1957 12:23:4...
|2 ~snapshot Folder Aug 21, 2006 10:005
h] cshre CEHRC File 1K8 Feh 27, 19% 20039 . . .
! Project: Contains Files
———— — to be Compiled and
B-%-- B/1/06 11:29 AN —-% -] . .
[ Supporting Files
“deploytool
! jar -wvef "CiyySpectrallnalysishsrelSpectrallinalysis.jar” -C "Ci:\Spectrallnalysisi:
cle
j"‘#** 8/10/06 11:01 AM —-%
E-%-— 8/17/06 11:45 M —-% B tt t Ch
{ ipelp utton to ange [¥ Generats Verbose Output
E-x-- 8/18/06 3:17 PH --% . . .
H Setti
T Caeptogtant Project/Compilation [ e |
B-%-- 8/21/06 10:36 aM —-% .
;1 Settings
4 | < |
Deployment Tool Output 7 x
=

trainingproject_main.c

T _mee_ | data.c”
trainingproject_mec_component_data.c

CATempimbuild DE1D8BB5-6F2B-40F5-7 AS5-BF ABDY FE9F D

Contents of C:iTempimbuild_0E1D8BB5-6F2B-40F5-7AS5-8F ABD7 FS9F DBwnbwild_trprsp:

—> "¢l AD:Mrainingprojectisre -c -Zp8 -B5 W3 -nologe FaC:\Tempimbuild_OE1 DBBES-5F26-40F5.7A95-8F ABD7 FE9F DaMrainingproject_main,ohj -1 Wat\R2006be\perfectimatlabtextemtinclude -IX aat\R200Bkdiperfectimatlabisimulinkiinclude -02 -DNDEBUG D:Mrainingprojectisrciirainingproject_main.c*

~> el -D:rainingprojectiste -¢ -Zps -G5 -W3 -nologo /FoC \Ternpmbuild_DE 1DBES5-BF28-40F5-7AS6-8F ABD7 FE9F DS\trainingproject_mec_component_data, obj - \batiR2008bdyp ninclude -1 \bat\R2006bdyp
D

Copying: D:trait exe > D distrib

Copying: D:trair ctf -> Do distr

To include additional files in the package, click Project->Settings)

Compilation completed

main.obj CAT

-5 "if exist CA\Tempimbuild_0E1D8B85-6F2B-40F5-7 AD5-8F ABD7FASF DBYtemplib.def del C:\Temp\mbuild_0E1D8B85-6F 28-40F5-7 A35-8F ABD7F5SF DBttermplib. def

Compilation completed succesfully, The output is lacated in DMrainingprojectidistrib

You can package the component by clicking on the *Package” icon in the Deplayment Tool toolbar,
o by clicking the Tools->Package menu when the Deployment Tool panel is selected.

|_OE1D8BB5-6F2E-40F5.7A95-8F ABD7FE9F D\rainingproject_mec_component_data.obj

r include -02 -DNDEBUG

== "link “fout: D Mrainingprojectisrcitrainingproject exe” kemel32 lib user32 lib gdi32 lib advapid2 lib oleaut32 lib ole32 lib /UBPATH: " \bhat\R2006bd\ype fectimatlabiextermilibiwin32imicrosoft” nologo mclmert lib @C A Tempimbuild 0E1DBBB5-6F2B-40F5-7 AS5-8F ABD7FS9F DBvmbuild_tmporsp "

“ Compilation Output

11
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Future Directions

« Strengthen and improve financial products

- Incorporate the customer feedback over the next several
product releases

- New financial functionality

- Data Sources

= Compiler & Builder upgrades
-~ Continued focus on easier deployment
- Java Builder
— .Net Builder
—- Excel Builder
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MATLAB: Building the Platform

Continued Development of the
Compiler Project Manager

Web Downloadable MCR’s Support for international trading schedules using
FinancialCalendar.com data

Builder Enhancements to enable Increasing Derivatives coverage Swaptions, Digital

scalable web solutions Options on the way with more to follow.

Increasing Fixed Income coverage
New Yield Curve Models,
CDO and CMO functionality to follow

More Complex demos, examples and a
complete documentation rewrite
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Future Plans ... Customer Feedback

= Developersattended marketing seminars and customer visits
worldwide over thelast ten years.

= TheFinancial Development Team held Customer Focus Group
meetingsin

=ioi
Butety Option

- 2004
Boston
New York
L ondon
- 2005

B wew boet Took Owitee Wiekw  Hep

Zurich.

- 2007
- Chicago.

- 2008

Europe (Venue TBD)

Work with leading professorsin business schools.
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Componentization .. Embed MATLAB
algorithms Across the Enterprise

MATLAB
Component
Component

. . MATLAB
Application Component

Server

MATLAB
Component
MATLAB
Component

MATLAB
Component

. R

Component

MATLAB
Component

Web Server




