MathWorks
FINANCE
CONFERENCE 2024

Harnessing Advanced Financial
Modeling Technologies with
MATLAB

Alexander Diethert, MathWorks

/A MathWorks’



MathWorks FINANCE CONFERENCE 2024

X < {new, fast,
robust, user-friendly,
flexible, transparent,
validated, interactive,
Al-powered, ...}

>> edit my_X_application




T
The Environmental Multi-Sector DSGE model EMuSe:
A technical documentation

Natascha Hinterlang, Anika Martin, Oke Rohe, Nikolai Stahler, Johannes

@ python <
S, @) OpenAl n

TECHNICAL

NOTES & MANUALS

—

Java @

: gpmn
1F TensorFlow

ual for the
DIGNAD Toolkit

Global Projection Model Network

{RESTM Ap|} @ Hugging Face

lel'ﬂsﬂﬂ_ Y pincpie l_-n-ﬂ;‘v"i;:uﬂ,c s "
- vasatie SUS - I'\l'\ slor
. , - u;m w h 5 S5 »?

/\ O PyTorch sy impact <
- 2 bogversiy ™5
CIC++ Macroeconomic modeling for all . couysw ”ut;'t‘ﬂ o o

OF OF ysry whauty ~

X-13 Toolbox for Seasonal Filtering

version 1.51.1 (2.22 MB) by Yvan Lengwiler

3500
Matlab toolbox providing access to X-13 seasonal adjustment programs of the US Census Bureau e tion discrminator
3000 + | @ Gut-of-distrbution scores
T
Rationality In Switching Environments (RISE) Toolbox 250!
AT Z 2000 |
Welcome to RISE!! For any issue, suggestion or bug report, please send an email to junior.maih AT gmaid.com §
H
RISE is an object-oriented Matlab toolbox for solving and estimating nonfinear Regime-Switching Dynamic Stochastic & 1a00
General Equilibrium (RS-DSGE) models
1000 +
500 -

0l
01 02 03 04 05 06 07 0B 08 1
Distribution Confidence Scores

Facilities LGD
Model Document

Authar

.
oy S @ = B
New Oven e DiCompme BGoTe = L BT UM, ol
L Ll Qne | Enetrcror e
e . o cone

Data Analytics - Load Forecasting Case Study

Load messy data

MathWorks FINANCE CONFERENCE 2024

ogg,
RN

G IR
FLOOD

PEOPLE NCAR

o Bloomberg

numerix \
MNanaq Ceeen it 0F

H |ice ~I< FACTSET

REFINITIV [<
< sdmx

The official site for the SDMX community
A global initiative to improve Statistical Data and Metadata eXchange

:Tmeteo
matics

. mon ODB
g

B >ne041 s

= saL

i
i
i
u
i
{

IO
1N .‘. LLELE
it mll' v

arl el

cloudera
el kafka
== X .ﬂm Power Bl

Qlik@
% +++ab|equ
®Sp otfire™

TIBCO Software

F¥reae :

A, -
Jupyter

REGULATIONS

eReT
oud viotn ont
Mead(oyise)
R S—— " v
Missing Data [ ‘ ' 5
L . s = o om
Clean Missing Data ey esogem
Cleaetos] - o g ot MRS v e .
S rrpcten
St iy 8a0e preseng cute: miersciaton PO
s cota |y | UMY Moted axrma e etempoiaton
g APACHE
Specify method s

== | 500K Giub

STANDARDS | POLICiES
e

Pipelines

A Azure QV_V/%
O Google Cloud g databricks




MathWorks FINANCE CONFERENCE 2024

* (Generative) Al
» RegTech

» Climate Models

* Financial /

Economic

Research

Data
management

Coding
excellence

Corporate
reguirements

(

» Performance
* Productivity
e Transparency

» Useability
.

* Data vendors A

* Web / public
sources

e Text-based data
\ Synthetic data

* Diversity of tools
» IT Compliance

* Deployment /
Sharing with
colleagues

J




MathWorks FINANCE CONFERENCE 2024

Agenda

2.) Data
management

4.) Coding 3.) Corporate
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Frontier technologies

(Generative) Al
RegTech

Climate Models

Financial / Economic Research

—

Rty I/

October 16 October 17

2:30 PM Welcome

CEST

235 PM Keynote: Sustainable Finance with MATLAB

CEST Thierry Roncalli, Amundi

3:.00 PM Innovations in the Delivery of Al-Powered Financial Services

CEST Paul Peeling, MathWorks

3:30 PM Break

CEST

345 PM MNavigating Climate Finance: Software Solutions for Climate Risk Management
CEST Elre Oldewage, MathWorks

415 PM Counterparty Risk Assessment with Two Steps: Monte Carlo and Parallel Computing
CEST Pablo Garcia Estébanez, Banco Sabadell
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BAAM (BIS Asset Allocation Module)

Factor Projection ey Yield Curve e
Examples of shared MATLAB based tools = o =
iy || =
Projection :: = Projeion |7
L EVEATS Return Projection ! R e
3 X-13 Toolbox for Seasonal Filtering O 3 =
e Ny o " Paria il kaen ’ version 1.51.1(222MB) by Y! ngwile =
lome 3 Mevwy bomventy % Mewn ) Papary 3 Working Pagess ) Parael seqeentisl Mar ersion 1.51.1 ( 8) by Yvan Lengwlier Portfolio Construction |
= Matlab toolbox providing access to X-13 seasonal adjustment programs of the US Census Bureau. T
ks == Optmisaton.
i i — Decision
Parallel sequential Monte Carlo for efficient density
combination: The DeCo MATLAB toolbox
Rationality In Switching Environments (RISE) Toolbox
g
2o} Welcome to RISE!!! For any issue, suggestion or bug report, please send an email to junor.maih AT gmad.com '(\
TECHN'CAL RISE 5 an object-oriented Matlab tocibox for solving and estimating nonfinear Regime-Switching Dynamic Stochastic
STRESS TESTING AND e o General Equilibrium (RS-DSGE) models
RISK INTEGRATION JOTESR M ; ’ ;
IN BANKS Macroeconomic modeling for all
A Seatinticel Pravvework and Practicsl Software
Gubde L User Manual for the
 DIGNAD Toolkit w Sd mx

' . B - The official site for the SDMX community
ARN | E 18 AC UOH ThC ZO l 3 rSAp SI_’QCSS A global initiative to improve Statistical Data and Metadata eXchange ®‘
Tests for the Austrian Banking System pmh

Global Projection Model Network

J

Board of Governors of the Federal Reserve System

The Federal Reserve, the central bank of the United States, provides the nation with a

. e Systemic Risk

version 3.5.0 (8.99 MB) by Tommaso Belluzzo

. » safe, flexible, and stable mone: and financial system.
4 A framework for systemic risk valuation and analysis 5 3 K “¥
ht‘\ps.."."glthub comyTomma SOEEI|UZZO\"S‘)’S(€‘”1ICR:SK About News  Monetary Supervision Financial Payment Economic put,  Consumers
E the Fed | & Events Policy |& Regulation| Stability | Systems | Research & Communitie]
N Y k Fed T S - A | - 7 Home > Economic Research
ew Yor ime Series Analysis . . L
YADA Estimated Dynamic Optimization (EDO) Model
@ Ownisn ) hogosaorw 2 ) Powes @ Pickiges A People YADA is program for conducting Bayesian estimation and evaluation of Dynamic . .
Stochastic General Equilibrium (DSGE) and Vector AutoRegressive (VAR) models. It is The Environmental Multi-Sector DSGE model EMuSe:
Popalar repositories developed by the New Area-Wide Model (NAWM) team at the Forecasting and Policy h . | d .
Modelling Division (formerly at the Monetary Policy Research Division and before that A technica ocumentation
Poti retaiGhuel at the Econometric Modelling Division within the Directorate General Research) of the N ; ; ; = ; C#s
A e o atascha Hinterlang, Anika Martin, Oke Rdhe, Nikolai Stahler, Johannes
. European Central Bank (ECB). Unlike other DSGE estimation applications, such as bel 9
oM B Y euaus fr Dynare, YADA is a GUI-based program. Strobe
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Custom Toolbox Packaging for Easy Sharing

Package your toolbox as a single installer file

— Contains all of the code, data, apps,
documentation, and examples

— Checks for dependent files and
automatically includes them

— Documents required products

Included folders and files automatically
appear on path when installed

View details and uninstall toolboxes with
Manage Custom Toolboxes dialog box

4 Package a Toolbox - Custom Visualization Toolbox.prj

PACKAGER
of O ¥
I CustomVisualizationTeolbox —
New  Open  Save Package

Project Project Project
TOOLBOX FOLDER PACHAGE

Toolbox Information

Custom Visualization Toolbox

_ 1 Ameya Deoras, Adam Fillion
™ - -

=n ) = B
E @ Preferences @ [:"_*:'ﬂ CDI‘I‘II‘I‘IIJI'Ii‘[‘)I' ing custom visualizations
[ Set Path '=? Request Support B
Lﬂ}"-DLI‘t Elp stom visualizations, Itinc
= IIII Parallel - e Ellj Add-Ons - 1d multiple other specific
ENVIROMMENT = r
Toolbox installed
Command Window “

fx o=

Custom Visualization Toolbox
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Example: BEAR Toolbox on File Exchange / GitHub

4\ MathWorks:

9)

£\ Notifications % Fork 37

MATLAB Answers File Exchange Cody Al Chat Playground Discussions Contests Blogs

a 19 Pullrequests 1 ctions [ Projects () Security

Files = Authors  MyFile Exchange ~  Publish  About

B EA R The Bayesian Estimation, Analysis
N 1.7K Dow @ ebenetee on 0 s L and Regression toolbox (BEAR) is
Version 5.2.1 (14.3 MB) b‘:" Alistair Die|)|:-e Updated 14 May 2024 a comprehensive (Bayesian Panel)

B _github/workflows
cense on GitHub 0

¥ master - Go to file <> Code ~ About

VAR toolbox for forecasting and
policy analysis.

The Bayesian Estimation, Analysis and Regression toolbox (BEAR)

, o -
https://github.com/european-central-bank/BEAR-toolt images

§ B release
# Follow
M8 resources/project
Open in MATLAB Online .
[ e
Overvi Func a [+ -

Design App  Get More Apps  Install App PID Tuner

& % B/ . MATLAB Drive
| We just added some major changes into the main functionality of BEAR to improve its usability. To access the
previous version of the code use the legacyCode branch

1 Panel) VAR
the End User Licence Agreement

w BEAR 5.2 on File Ex

n

Vi ange BEAR interface

Import Export Settings About

APPLICATIONS Data Frequency [ quarterly v |
SELECT VAR TYPE

GitHub® Actions

() MATLAB | passing \
The BEAR toolbox

Table of Contents

(1) Overview [J Repositori M Proje £ Packages A People 3

Estimation Start D...  Estimation End Date
19741 201404

Enter the list of endogeneous variables

Bayesian | OLS | Panel | StochasticVolatiity | Time Varying

Bayesian VARs Priors FAVAR Options

Minnesota ONormalWis | []FAVAR

YER HIGSASTN

Normal Diffuse Independer

Dummy Observations () Determinist

Hyperparameters Iterations

A2 112 followers https://www.mathwork M. 3 @matlab i integration@mathworks.c... Enter the list of exogeneous variables

‘Autoregressive coefficient {a Total number of iterations

55 e (&
Gross-variable weighting @ rptions

Lag decay

* Introduction
Exogenous variable tightness (d| | Grid search (on excel) Lags. 4 Include constant Off (1

README.md Exogenous variables fightness Block exogensity (on excel} Guiputin...i/] Produce ...[v] Save Wo. .

Block exogeneity shrinkage (45| | Dummy observation extensi.. | Select Excel file wit |
Use MATLAB with GitHub Actions sumotcosncenionmess 04 | C15um ofcoatcns AT A5 A OrToobsI8EA o0
Dummy initial observation tightn... (4] | (] Dummy initial observations Results file name:

With . you can build and test your MATLAB® project as part of your workflow. For example, you can automatically Long-1un prior fightness (44| | [Jtong-run priors
identify any code issues in your project. run tests and generate test and coverage artifacts, and package your files into a toolbox. The
GitHub actions for MATLAB let you run MATLAB code and Simulink® models on or runners:

| Quick Exportto o RUN J

* To use a self-hosted runner, you must set up a computer with MATLAB as your self-hosted runner and register the runner with

GitHub Actions. The runner uses the topmost MATLAB release on the system path to execute your workflow.

* To use a GitHub-hosted runner, you must include the action in your workflow to set up your preferred MATLAB
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. Data Management

Data vendors

Web / public sources
Text-based data
Synthetic data
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Data Service Provider

Bloomberg Desktop

Bloomberg Server

Bloomberg B-PIPE

Datastream Web Services

FactSet Data Server

Federal Reserve Economic Data (FRED)

Haver Analytics

IHS Markit

Money.Net

Quandl

Refinitiv Machine Readable News

Refinitiv Tick History

SIX Financial Information

Twitter

Real
Time

Current Market

Market Data Type

Intraday Tick /
Time Series

v

Historical /
End-of-Day

)

News / Times
Series
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Connectors to MATLAB available out of the box
As part of Datafeed Toolbox

Examples from the Community
Ice for MATLAB Climate IAM Explorer

Develop powerful, distributed MATLAB applications using the lce Framework Version 1.3.4 (297 KB) by Edu Benet Cerda

App to explore Integrated Assessment Model results
SDMX https:/github.com/mathworks/Climate-lAM-Explorer

| I Version 3.4.0 (263 KB) by Attilio Mattiocco — Climate Data Store Toolbox for
- (opemicus  MATLAB

Provides functions to retrieve data and metadata from providers

that disseminate data by means of SDMX web services. Version 2.2.6.0 (1.08 MB) by Rob Purser
https://github.com/amattioc/SDMX MATLAB(R) Tools to access the Climate Data Store

(https:/fcds.climate.copernicus.eu/)
https:/github.com/mathworks/climatedatastore

f&"?l Meteomatics Weather API
k“l Connector ectaees  Climate Data Toolbox for MATLAB
) o Version 1.01 (109 MB) by Chad Greene

This package contains routines to query meteorological and A set of low-level functions and tutorials for analyzing and
maritime data from the Meteomatics Weather API. displaying Earth science data.
https://www.meteomatics.com/en/api/getting-started/

Version 4.0.0.1 (3.63 MB) by Martin Fengler

http://www.chadagreene.com/CDT/CDT_Contents.html

Use MATLAB APIs

Command Window

>> url =
"https://www.mathworks.com/company/events/conferences/
mathworks-finance-conference/2824.html";

>> text = webread(url);

>> text = extractHTMLText(text);

>> extractBefore(text,"Register") MathWOrkS
ans = FINANCE CONFERENCE 2024

October 16—-17 | Online

'October 16-17 | Online

Register
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' i MathWorks PoC: generating identifiers for
Example prOJeCtS using text data data accessible through SDMX using

textual queries and a large language model

Webscraping of news and .
. . . . Query Builder > MAdoun | @ :
flnanCIaI Sentlment anaIySIS = Live task that converts plain text queries to SDMX identifiers with the hel...

& News Assessment and Lookup - 0o X .
Provider [ECB v J
curnt veor ([ R Assessment and Lookup
e ‘ - Dataflow (icp v)
am 02322021 100855 02.12.2021 BANKING Frich Ratngs removed Bance Morte de Pasch @ Swns's ong-t Fostrs AL Negotve Not Set -
e 02122021 %0.08.% 02122021 BANKING KEC Barw bolang PLC & engagng n detated talks wih Bankof . Fealure AL Negatve Not Sat
7 03122021 125644 02 12 2001 Captal Markots Leweraged Commertary and Data E2Holng pocpones €300M The deal s ha sacond transacton in Ewopean highyleld fobap  SNLMYS Negatve Net Sat FREQ
2741 13 122021 1256 44 02122001 Capmal Mavkits Loversgad Finance TIonds Sustunsolty-ioked KAaraged Tnan  FOars f0ssing Qroenwasing Nave Neeaied as e i o W SNLMYS  Negatws Mot Sat REF_AREA
Fi 03 122021 125684 02 12 202t Reguiton, Poicy & Law Leversged Commentary and Data LMA snd ELFA updete Dest . LUptates tellect smponant new guicance on sustanstity trovew . SMLMWS  Negatve Nt St . . ADJUSTMENT
e 03 1124884 03.12.2021 TOP NEWS IN EUROPEAN The European Commeszicn fned HSEC Holdiegs PLC, Cred Su... Featre AL Negatve  Negatve Dimensions ICP ITEM
b:7+3 03122021 125644 03122024 MARKET INTELLIGENCE iN. Insuren make progress on clmate residonce at COP26 face fos. Feakre AL - Negatve Not Sat -
e 03122021 12564 00 122001 BANKING HSBC CEO Nowl Quirn maemid of nomased costs for bamks and  Faale A Negatwe Not Sat STS_lNSTITUTION
ze 03522021 125684 00122001 FOUCY AND REGULATION The UK Firwncas Conduct AuUmority conimed trogosed chang_ Faahre AL Negatve Mol Sat ICP_SUFFIX
ne 02122021 1256 8 3122001 FOLICY AND REGULATION The istest syess lest of Denmark's systemcaly important banks Feplre AL Negotve Not Set
2742 03 122021 1228.44 03122021 POUCY AND REGULATION The insh certat bank fned Bak of iand Group PLO €245 mil - Featoe AL Negatve Mot Set < Create the chat's context prompt. The anatomy of the prompt is TASK, FIELD INFO, FURTHER
Pron Dele S0 OU8 Mscsage Datats INSTRUCTIONS. Specify the task and further instructions in the boxes below. You can edit the
s e = - - File Summary e s getFieldInfo function to change what field information is passed to the model and how it is formatted.
166% 182% 652% Negative
e y o X _ You are a query building engine. Users will give you their query
Dati Typs . i - Title Opan Fike In Browser Vissakze  Message v Oowa || o in plain text and you need to translate that into values for the
o e : Task following fields:
. Relevance v - Retevmnce
System HSBC Holdngs pic
Systemass v " reved
Message | The Europsan Commission fned HSAC Heldngs PLC. Cregt | S750am Cousi Sime Gvep A0 —
Counteeparty Fier Susse Croup AG. Barckays PLC and NatWest Growp PLC & Systam Barciays pic Not Relevart 1 1 i
combines €281 malon for partopatng It 3 farekn BXchange - A query may match multiple values per field, then you must list
spol ¥adng Cartel Suiss bank USS Group AG, which revenied | SrEem NatiWeet Greup plc - . " .
the sxstance of the Cartis, (scames he yster U85 Group AG e Net Sat Further Instructions all the options separated by '+'. Your response should be json. If
ooghly €94 mison fing, whi " . . .
Baectays and Natist Grodp recen cre oo [ 3 B — a field is not applicable, just say NA.
cooperating with fhe nvestigation HSBEC was M with the
Iarpest fine ot €174.3 mibon
73942 TexiBodyLink hiios ec ewrcpa euwcommission/presscomandetal
ey | want data from all eu member states except the reference
2 area that is daily
Chosen Counterparty Eat Tine EO1 Message Mark for Dekstion Remove Mark Open Link Query
[ Run ]

Presented by Deutsche Bundesbank b Show code
Source: https://www.bis.org/ifc/publ/ifcb59 22.pdf Ceereges o,

"REF_AREA": "LO+LA+L3+L6+L2+L1+L5+L8+L7+HO+U3+U0+KA+K3+K6",
"ADJUSTMENT": "NA",

"ICP_ITEM": "NA",

"STS_INSTITUTION": "NA",

"ICP_SUFFIX": "NA"

[ D.LO+L4+L3+L6+L2+L1+L5+L8+L7+HO+U3+UB+KA+K3+K6. . .. ]



https://www.bis.org/ifc/publ/ifcb59_22.pdf
https://sdmx.org/
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Creating synthetic data: synthesizeTabularData

Works with numeric data...

B J—

synthesizeTabularData R2024b | =l
Synthesize tabular data |
Since R2024b collapse all in page
5_
JA £
Syntax N
. . | T
syntheticX = synthesizeTabularData(X,m) .
syntheticX = synthesizeTsbularData(X,n,Name=Value) Tr 1
—

SepalLength  SepalWidth PetalLength PetalWidth

Description . .
P ... and with categorical data

synthetick = synthesizeTabularData(X,n) generatesn example

0.35 :
observations of synthetic data using the existing data X. The i RealDaia

. . . [ Synthetic Data
function returns the synthetic data syntheticx. 03} :
syntheticX = synthesizeTabularData(X,n,Name=Value) example 025
specifies additional options using one or more name-value
arguments. For example, you can specify the bin method, the 0.2r

variables to use, and the options for computing in parallel.

setosa versicolor virginica
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' Corporate Requirements

= Diversity of tools
= IT Compliance
- Deployment / Sharing with colleagues

MathWorks FINANCE CONFERENCE 2024
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@

Important aspects of IT Governance

Application Servers IT Infrastructure
- MATLAB Production Server Web Server

@ Environment Segregation: A strict separation between development, ey 4 e

testing and production environment must be ensured. .l : e

Manager 4

@ Application Encryption and Security: The programs deployed into

production shall be encrypted and not subject to modifications outside the ng&&lng

defined IT process. P

Version Management

<@$ User Access Control: User access rights shall be granted consistently with
established roles and policies to enable function separation to avoid conflict
of interests.

PROJECT x EDITOR
oF od ) b4 Z] 3]
B &£ W W £ ¢ B B
ave Test Dependency Labels  Shoricuts Pull  Pysh Branch Commit
~  Manager

Testing: IT Systems must be fully tested before their deployment into s b

¥ CURRENT FOLDER

production systems. e

<@) Tests Documentation: All testing activities and test results need to be fully o
documented and reported on. | amLAs Coge | .

S e — s
y DOl B B s lalE . L
—

—
——
—
—
—
— )
—
—

N
i

[MATLAB Tost J:smsses ) ) 15
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Integration in complex IT environments

Operationalize

Access and DEElge
Analyze Data Algorithms
Explore Data 2 Models Models
cloudera Google Cloud o
= g &r had@ a 9 o 3,::_
Operational a g €databricks g
Technology c%n 2'0'5 S”,,miz Tableau o 5 8
0 PQrK. / aWs Spotfire PowerBI 3
g AZU e N Qlik w.‘.-
3 m
s stores : o o
m e o o - — - 1 Q q
Q m m [0 s R e < M e E
e L o P 5 7y
o CR TRy f?ff"f’ m|.|| %’ L
_ - JIVAEN { RESTful API } &
Files —_— : S
Training, simulation, optimization t t t
m £ O OGS App Server Production Server
= Azure
é '.g + I + Optlml DevOps ‘ — i
< C_U Financial i I
s zation 4\
= Jenkins

Data exploratlon preprocessing, algorithm development Sharing, deployment, integration
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Sharing Applications through Apps — Real World Examples

& PaT = o x
Provew  Faport pue Sye Colamm
Amundi crmtsonc Psiaaa
Cumulative Price Indes (Bess = 200) - day
AVEET MAALG TN Tl e 1T 2004 -
Sy
Index + PIOTYREN Eredate Bdee2a) v
~ 2005YREN
Mgl delpes N WOTYREN Pros teguerncy (™ -
PSSETOTIYRIM
0 Cowgory  Lated ™ Mice ] -
| Barctran Gercrrare v Lovel 0
3 Can Car r
1 Sonton  SKST ndes - FI00TYREM = w gt i =
4 Sokfon | SXST index < F2R0TYREM 2, 208 0t 210 212 " 2018 018 s 022
2 Schton BXIT Indac v
1 Sontn 2X8T iede v
Sonton  SX5T Imdes - FSINBDTYRIM
4 Sokson FAST intex « PIORIM
5 Soufon ZXSTindax « PISOSMRSM Drawdown reduction
1% Owertay P30T R
" Oown  FHOTYREM Portiolia | TwinPorflic | CheckHedge (Beta) | FPU(Bsta)  Overeew  Momiionng | Preferances |
17 Owetny P00 YR 5
1) Cwtey  PESMICOTYREM § Reftresh
W Ownay | FEINIOTYREM g =
. = il - Zentis | LieferungID: 40335 @ 28.09.2023 11117 ”
W Owey_IPR0 @ Wi | LieferungID: 40333 @ JB.0D.2023 10:47 77 05 29
1 Cwmty FIOOGMREM LiaferunglD: 40331 @ 26.00.2023 09:17 I 05,2925
LieferungID: 40329 @ 28.09.2023 D817 25.05.2023
& B Q& LieferungID: 40327 @ 28.09.2023 07117
g ¥ LigferungID: 40296 @ 27.09.2023 18:17
LieferungID: 40294 @ 27.09.202% 17:16
5 ¢ LieferungID: 40292 @ 27.09.202% 16:17
L 9 P p LieferungID: 40290 & 37.00.3023 15:17
LieferunglD: 40288 @ 27.09.2023 14:47
2 Ovewup redlection LieferunglD: 40286 @ 27.08.2023 15:18
LieferungID: 40284 @ 27.09.2023 12116
iy LieferungID: 40282 @ 27.09.2023 11:17
LieferunglD: 40280 & 27.00.3023 10:17
| safarumaTfA- ANITR & 37 /B WA2X NE-1T o
2 Chete | OwerlayDatalir: ../ .. OverlayData
Cowe Wece Check waluation files. ..
Check fund cache. ..
Chisck complats |
REZ Covarage
oo T T T
Sabera Dwarimyy

¥ of Pricing Dala
EEE

T T T
1 " [ | T T |
o & &

]
@

o ; & & 5 R R
Diata REZL Lisleran e

STEP_DT PROCESS_MAME MEG_TYPE WSG_TEXT STEP_LME POSITION LoG_iD AUFTRAG WD
B023-08-28 11.42 41 960181 | mps_load_overtay_fonds#202308281130007... Close connection 234 ProcessLibranes coseDB 827912 MEA-NPSSP-SRMATLABD 1N28-Sep-2023 1130, &
2023-08-28 114207 260878 | mips_laad_nvertay_lonsa¥202300281130007 . mps_LOF Starte wnusile Fands 114 mpa_laad_sveray_fonds 27011 | MSA-UPSSP-SRY-MATLABN TW28-Sap-2023 1130
20230838 11:35:40 597007 mps_load_owverlay_fonds#20Z30828 1130007 . mps_LOF Starte Fonds mt Durchschau 9% mps_load_overlay_fonds B2TH10 MEANPSEP-SRVMATLABD 1#28-Sep- 20073 1130
H023-08-22 113540 588822 mps_load_owertay_jonds#20E30822 1130007 mps_LOF Starte Fonds ohme Durchechay B0 mps_load_sveriay_fonds BTS00 MSA-NPSEP-SRY-MATLABD INZE-Sep- 2003 11:20- .,
H023-08-28 113540 476645 | mips_losd_owertay_londa#202308281130007 . mps_LOF Stare mifm_lib Telch 72 mpa_load_overay_fonds 827208 M3A-NPSEP-SRY-MATLABD 1#28-3ep-2023 1130
202 3-08-28 113540360728 | mps_load_overiay_lon@s#202300281130007_.. mps_LOF Slarte Build Meta 61 mpa_load_overlay_fonds BITO07 WSA-WPSEP-SRVMATLABD 1#28-Sep-2023 1130

State lnadng (g

Bloombssy Connachon: a

Salaction List  Show () Hide

Feport a bug.

Both examples are taken from presentations at the MathWorks Finance Conference 2023.

Helaba imvest

17
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‘ Corporate Requirements

Performance
Productivity
Transparency
Useabillity
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Native support for Apple Silicon 2023

« Run MATLAB natively on M series chips
— Faster startup time
— Faster linear algebra
— Reduced battery usage
— Reduced memory usage

Apple Release Event — Oct 2023 MacBook Pro promo video MacBook Pro home page

19


https://www.youtube.com/watch?v=ctkW3V0Mh-k
https://www.youtube.com/watch?v=0pg_Y41waaE
https://www.apple.com/macbook-pro/

MathWorks FINANCE CONFERENCE 2024

New Desktop for MATLAB is in open beta 2024

File Exchange

MATLAB Central v Files  Authors =~ My File Exchange +  Publish  About

New Desktop for MATLAB (Beta)

by MathWorks Desktop Team
Try new Beta features including dark theme, updated layout, expanded search capabilities, and more

= Find on File Exchange or Add-Ons menu

’ Try the New Desktop l_brj 4 B lecececl®e® |Searr:h Documentation p

= Previews of upcoming features

o - |o & Signin

HOME PLOTS APPS LIVE EDITOR INSERT VIEW
L —
B B 4+ & zoouvre & = & W
- - New New New Open g™ Find Files @ Import Save “ Favorites 3 Simulink | Layout SetPath Add-Ons |
- Integrated feedback for functionality
o W™ M/ opivate » tmp > demo

requests, performance issues, and bugs e

B helloworld.m

Calling Functions
MATLAB® provides a large number of functions that perform computational tasks. Functions are
equivalent to subroutines or methods in other programming languages.

To call a function, such as max, enclose its input arguments in parentheses:

A=[135];
max (A)

ans = 5

Workspace If there are multiple input arguments, separate them with commas:

iiName i Value
x [1,23456...
y

B =1[369];
union(A,B)

1 2 5
B Command Window
20
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https://www.mathworks.com/matlabcentral/fileexchange/119593-new-desktop-for-matlab-beta

MathWorks FINANCE CONFERENCE 2024

New Desktop unlocks enhanced productivity features
Already available in MATLAB Online

Dark Mode Enhanced Figure Window New Side Panels

EDITOR PUBLISH VIEW 4\ Figures - 0o X g=all Add-Ons ERENN Comit.
i P B, | Fg Profiler [> B Section Break AEUE [eXrr OIS ® =2 ‘Search for add-ons O\J ‘?| >>
Refactor B "B B | B Code Issues Run M Run and Advance Show Code i il |:| |||:| II I:Q E o - oy L
5] @] Debugger | Section "3} Runto End Save As ([ Copy Figure — M _;)_D T recommended for You
- & Print Title Subtitle X-Label Y-Label Z-Label Legend Colorbar Grid 7 PIVlab - particle image v... -
FILE LABELS AND ANNOTATIONS ’7\ rﬁ William Thielicke P 100.0k * 4.9
B p—— Figure 1 % : Property Inspector L
. . » Figure 1 @\ .. Embedded Coder Robot ...
X 1: 1@’ Search a] (8 (3) E] 515 # &3 Takashi Chikamasa Pedsk *47
n length (X) 3 ; ~ FACES @ NXTway-GS (Self-Balanci...
avg = mymean (X s n) ; FaceGolor - & & Yorihisa Yamamoto 308k *49
med = mymedlan (X_, n) > = = t% X Steam, Thermodynami...
. . |@ @Maqnus Holmgren 694k k47
. MeshStyle [both ) Hybrid-Electric Vehicle M
function m = mymean(v,n : :
y ( b) ) 5 EdoeColor (0130130, | [l ~ ) = | &3 steve Miller @727k *48
o, . L P -
% MYMEAN local function Edgenpha o -
10 4 i Browse for add-ons...
60 =
" - > O ~ Installed 1
- 40 » COORDINATE DATA ~
20 » COLOR AND TRANSPARENCY DATA
0o = Source control
Generated Code (Figure 1) ; : fGHETr:ZG u Deb ug g I ng
hSurface = findobj(gecf,"Type","surface") \\
hSurface.EdgeAlpha = @ | © ERRGnn u Add-On man agement
» CALLBACKS
y = Many more... 21
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Use Experiment Manager to perform computational experiments

= Create and manage
experiments

Open or Create project

- Parameter sweeps and
hyperparameter tuning

- Parallel and batch processing

= Pre-built experiments for
machine learning and Al

22
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Create interactive, human readable scripts in the Live Editor

S set.mix

Estimating Sunrise and Sunset

We can estimate sunrise and sunset times if we know the latitude, longitude, and UTC offset. The solar
declination (&) is the angle of the sun relative to the earth's equatorial plane. On any given day of the year
(d), using the latitude (¢ ), the sun's declination (&) and the solar time correction (SC) we can calculate

. M ake Scri ptS read ab I e sur;rise and sunset times.’

- R | Ch Iy fo rmatted text Solar Declination Sunrise Sunset
§ = sin” sm(23 45) sin (@ (d — 81))] 12 — cos™! (—tan ¢ tan §) _SC s + cos™' (—tan ¢ tan 5) _sc
15° 60 15° 60

Table of Contents

Estimating the Sunrise and Sunset Times
Plot Yearly Results

— Interleave code & output I

= Add interactivity
- Hyperlinks and table Of contents - Estimating the Sunrise and Sunset Times

Set the latitude, longitude, and UT offset.

— Live Controls to adjust parameters
—Q_ ;

lon = -

l

UTCoff = [-5 s

- S h are Wlth n O n _ M AT LA B u Se rS E;t;m;;;;;;i;gs; and sunset times. We use the custom equationOfTime function to calculate the solar

4 day = 1:365;

_ Export aS report (pdf’ dOCX’ etc') 5 timeCorr = equationOfTime(day)
— Share through GitHub and MATLAB e

Online
6 plotSunriseSunset(lon, UTCoff, timeCorr, day, lat)

Sunrise and Sunset

23
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New feature: Save Live Scripts as marked-up text files

® @ /Users/michaelabboud/MATLAB-Drive/Presentation working files/Chebyshev/Chebyshev.m

LIVE EDITOR INSERT VIEW

IChebyshev
Generate generalized Chebyshev polynomial of degree n.
Syntax

[ C2 ] = ChebyshewN(n, x)

Description
ChebyshevN generates Chybyshev polynomial of degree n, where x is vector of points in which will be
calculated values of Chebyshev polynomial.

1 X = -1:.01:1;
2 N= 4 Y ———&

4 figure;

5 hold on, grid on

6 xlabel("x");

7 ylabel("Che(x)");

8 for n = 0:N

9 Che = ChebyshevN(n,x);
10 plot(x, Che);

11 end

12 hold off

08|

04r

02}

UTF-8 script

& ()&

(=T - s T A T N

e
b @

ﬁtm View code and diffs in
# Chebyshev! source control!

Generate generalized Chebyshev- polynomi

i Syntax
--"[€2-] =-Chebyshev({n, -x)~

#### Description
Chebyshev(n,x) generates Chebyshev polynomial of degree "n’, where "x~
vector of points in which will be calculated values of Chebyshev polyng

%}
I N-=-4: %#cnntml:51ider‘:1|\in":1, "max”:7, "step”:l

figure; F#output:l
hold on, - grid on;
xlabel("x");
ylabel("Che(x)}");
for n = 1:N
Che = ChebyshevN{n,x);
plot(x, Che);
end
hold off;

Edit your code outside
of MATLAB!

F#appendix
%{
"control:slider:1":{
"data":{
"defaultValue™:4,
"executionModel”:"Section”,
"executionOn™:"ValueChanging™
s
"release”:"R208233"
T
"output:1v:{
“type":"figure”,

Within MATLAB

Outside of MATLAB

24
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» (Generative) Al
» RegTech
» Climate Models

* Financial /
Economic
Research

Data
management

Coding Corporate
e excellence requirements

» Performance
* Productivity

e Transparency
» Useability

.

 Data vendors A

* Web / public
sources

» Text-based data
» Synthetic data

* Diversity of tools
 IT Compliance

* Deployment /
Sharing with

colleagues )
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Thank you

JA MathWorks:

© 2024 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc.
See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may
be trademarks or registered trademarks of their respective holders.
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