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From quote to sealing the deal, MATLAB is very well
represented in the SP product chain
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Kempen Takes
Financial
Documentation to the
Next Level Using
MATLAB

FICC Department of
China Galaxy
Securities Valuates
Financial Assets and
Builds Trading and
Hedging Strategies
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Swiss Re Migrates Risk
Model to the Cloud
with MATLAB Parallel
Server

State Street Global
Advisors Develops
Scoring Model to Bring
Transparency to ESG
Investing

Southwest Airlines
Simulates Fuel Market
Movements in Hedging
Strategy

v

Helaba Invest Develops
and Deploys Enterprise
Financial Analysis
Software
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Al
e

Fio Heme  insen 4 Fomuas  Data  Rmiew View  Adomate  Hep | O Comments | |8 - st becacsin X [OF
e . P A 1 %% Backtest Performance of Maximum Information Ratio Investment Strategy
2 % In this example we evaluate the performance of the maximum portfolio
13
A s c o € £ s - 14
Rl Probability Value at Risk VaR / Current Value CVaR  CVaR / Current Value 15 %% Import Data
90% $490,620 116% $975,674 2.31%

Rate Bonds o S R Comacs 1 < e = £ 7
9% $797.712 1.89% $1,335.162 316% | 16 % Import historical returns data for 44 large-cap stocks, the benchmark

2
3

4 99%  $1,610,716 3.81% $2,304,576 5.45%  Transitions 20

3 21 load BlueChipStocks
. Risk Analysis 2

£

8

s

10,000 27-Sep-2023 542,288,755 Clear Data 23 iMarket = strcmpi('Market', Asset);

24 iCash = strcmpi('Cash', Asset);
e
10 “
n Var: §797712 26 Market = Data(:, }Mar‘ket);
12 CVaR: §1335162 27 Cash = Data(:, iCash);

13 28 Data = Data(:, ~iMarket & ~iCash);
" 29 Map = Map (:, ~iMarket & ~iCash);
: 30 Asset = Asset(:, ~iMarket & ~iCash);
i 31
1 32 clear iMarket iCash
1 33
2 2 3 4 5 & 7 @ |34 %% Set up Backtest
&l Losses (in USD) x10° 35 % These parameters define the backtest framework
2 5 36
N0 CredtRating | Transiions sndRses | Comels .. @) - [+ ; 37 numportfolio = 20; % number of portfolios on each efficient frontier
{Reaty _Serul Lok _ B9 EREA ooy settn: B @ 01— = * o) 38 window = 6@; % historical estimation window in months
39 offset = 3; % shift in time for each frontier in months
40 cutoff = 0.4: % this fraction of data in a series must be non-NaN values

2005 2007 2009 2011 2013 2015 2017 PAONRS
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Backtesting ~2011

X% Run backtest p = setDefaultConstraints(p);
% Loop through different intervals in time. For each interval, () p = estimateAssetMoments(p, X, 'MissingData’, true);

tic. % estimate portfolios on efficient frontier
lfor i = 1:nPeriods I pwgt = estimatefFrontier(p, numportfolio);
» set up date indices for current period X estimate portfolio that maximizes the ratio of relative risk to relative return
startindex = endTimes(i) - window + 1; p 4 if absolute returns, then maximize the Sharpe ratio
endindex = endTimes(i); swgt = estimateMaxSharpeRatio(p);
% select "market” series [srsk, sret] = estimatePortMoments(p, swgt);
Xmarket = Market(startindex:endindex); % display selected assets

% select assets that are active on the endindex date chosenAssets = p.AssetlList(swgt > 1.0e-4);

iasset = Map(endindex,:); fprintf('\tSelected assets: %s', chosenAssets{1});

% keep series with sufficient numbers of non-NaN values fprintf(' (hosen/\ssets’Z‘end))'
imissing = sum(isnan(Data(startindex:endindex,:))) > cutoff*window; fprintf ("’ ".)" >
\ »

.

% form active universe for current endindex date
iasset = logical(iasset) & ~logical(imissing);
iasset(end-1:end) = 0; % last two series are not stocks (not used in this step)

save data for 3D frontier

PortDate(i) = Date(endindex);

PortRisk(i,:) = sqrt(pfactor)*(estimatePortRisk(p, pwgt))’;
PortReturn(i,:) = pfactor*(estimatePortReturn(p, pwgt))’';
PortSigma(i) = sqrt(pfactor)®*srsk;

PortMean(i) = pfactor*sret;

% select data for active universe
A = Asset(iasset);
X = Data(startindex:endindex,iasset);

fprintf('Estimation period %s to %s with %¥d assets ...

datestr(Date(startindex)), datestr(Date(endindex)), numel(A)); % evaluate performance
% remove "market” from the data (market-neutral relative returns) if (endindex + offset) <= numel(Date)
if relative Xret = prod(1+Data (endindex+1:endindex+offset,:)) - 1;
X = X - repmat(Xmarket, 1, numel(A)); Marketret = prod(l+Market(endindex+1:endindex+offset)) 3
end Cashret = prod(1+Cash (endindex+1:endindex+offset)) - 1;
% construct portfolio object (use RiskFreeRate if not market-neutral) PerfDate(i) = Date(endindex+offset);
p = Portfolio('AssetlList’', A, 'Name', sprintf('Universe ', datestr(Date(endindex)))) PerfData(i,:) = [Xret(iasset)*swgt Marketret Cashret];
if ~relative end
p = Portfolio(p, 'RiskFreeRate', Cash(endindex));| end
end toc;
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Create Strategy

Backtesting ~2020

% Create the strategy

numAssets = size(pricesTT,2);

equallWeightsVector = ones(1,numAssets) / numAssets;
equalWeightsRebalanceFcn = @(~,~) equalWeightsVector;

ewStrategy = backtestStrategy("EqualWeighted”,equalWeightsRebalanceFcn,
'RebalanceFrequency',60,
‘LookbackWindow',@,
'TransactionCosts’',0.005,
'InitialWeights',equalWeightsVector)

Run Backtest

% Create the backtest engine. The backtest engine properties that hold the
% results are initialized to empty.

backtester = backtestEngine(ewStrategy)

% Run the backtest. The empty properties are now populated with

% timetables of detailed backtest results.

backtester = runBacktest(backtester,pricesTT)

Backtest Summary

% Examing results. The summary table shows several performance metrics.
summary (backtester)
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Backtesting ~2023

¥ | Backtest Portfolio Allocation > W Autorun | @
= Backtest strategies over market data pricesTT

4\ MATLAB R2024a

Select data

Prices |pricesTT V| Signal |signaITT v

Define backtesting engine gl x
B 21012 BL7) - untitled2 mbx Strategies ‘ Daily_Strategy ‘ | Refresh | Risk free rate 0 Cash borrow rate 0 |
| untitied2.mhx |+ | ' ‘
Rates convention |Annualized v Basis [0 v |
1 T . )
Initial portfolio value $1.00 Date adjustment | Previous v |
Run backtest for selected window
Start 03-Jan-2006| ~ | End | 29-Dec-2006| ~ | |Run Backtest |
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MATLAB can call Python

e

e

[ Python Interface ]

MATLAB EXPO

Python can call MATLAB

[ MATLAB Engine ]
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Updates to existing Low Code apps
Classification Learner

MATLAB EXPO

New low code
Experiment Manager
Autogenerate live tasks

e — MY TASKS

a
e
e e —— e e £ g = %

- — S Convert to
B " _ Task

myBacktest
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MATLAB Live Tasks

4\ MATLAB R2023b - o X
HOME L0 LIVE EDITOR INSERT "AL; & H3 B Search Documentation p
LJ\}] W | E l%JCfmpave w L = NormaI" ;_: ;@RC‘elac:?,v E‘ —L:—J Section Break l> @> ‘
New Open Save = J1 2 GoTo ST Text .H Vl UM Code Control Task % R %l Run E‘ e Run Step Stop
v v ¥ g Export ¥ v [A Bookmark ~ =4 | v v ©f [i¢  Section PZ RuntoEnd
FILE NAVIGATE TEXT CODE SECTION RUN =
@ o T gl B T » G » Users » dwilling » OneDrive - MathWorks » NAFAErious » Expo2023 » portfolio-backtesting-live-task » v L
Curren... ® | [5] Live Editor - C:\Users\dwilling\OneDrive - MathWorks\NAFAErious\Expo 2023\portfolio-backtesting-five-task\RefactorCreateBacktestStrategylLiveTask.mlx ® x Wor. ®
4w - | RefactorCreateBacktestStrategyliveTaskmix 3¢ | + | Nirea
® =0.git x 2] equalWe
:_:]Cr... ] . . . dﬂinitWelg
ﬁd--- ; 1 equallWeightFcn = @(w,p) ones(1l,width(p)) / width(p); 3 pricesTT
m.. ol 2 s . g1
.. 2 initWeights = equalWeightFcn(@,pricesTT); = Egiwa
ElR. © Ej
£iR. B
3 strategyName = |Newsnawgy ‘; rebalanceFunction = |eqmﬂ“@@h$ﬁn b
4 rebalanceFrequency = [ 1 —‘— ; transactionCosts = | 0 I&
5 lookbackWindow = ‘ 1}$ﬁ; initialWeights = | initWeights I;
6 strategy = backtestStrategy(strategyName, rebalanceFunction,
7 "RebalanceFrequency", rebalanceFrequency, ...
8 "TransactionCosts", transactionCosts, ...
9 "InitialWeights",initialWeights, ...
- "LookbackWindow" , lookbackWindow)| &
Details Vv
strategy =
backtestStrategy with properties:
Select afiletc
Name: “NewStrategy"
RebalanceFcn: @(w,p)ones(1,width(p))/width(p) -
Command Window ®
— fx o> o
. Zoom: 150% [uTF-8 LF [ seript Ln 10 Col 37
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L. _10Open = ™ Mode Sequential 2
( = >
Cluster
New H hin Layout Run
* iz Duplicate - Pool Size -
FILE ENVIRONMENT EXECUTION RUM
Experiment Browser Experiment1
[ |
. - « (=] Demos i
Objective 1 2 Description
~ §& Experiment1 D
D Result1 Executing custom portfolio objective functionality with the following portfolios:
*EW w/ Variance
-‘ “MDP w/ Variance
. - = *ERC w/ Variance
Objective 2 Experiment
Manager
—_— Hyperparameters
" ® ,.
Strategy:  Exhaustive Sweep -
) :‘ n the traning function, access hyperparameter values by using dot notation
Name Values
Technique I['EW" "MDP" "ERC"]

Objective N

g Add || [l Delete

Training Function
Experiment1_training1

oA New || 5, Edit

16
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LIVE EDITOR ISER VIEW ¥ 51 Search Documentation P

I r -l Compare Aa Normal ¥ = =3 4 Refactor ¥ Section Break
o O | “u e o ' —~ = == -
New Open Save ¥ Print Go To &4 find iy Text BIUM Code Control Task Run Run and Advance Run Step Stop
N v v & Export ¥ w R Bookmark ¥ SisEE = v v »f [ Section Run to End
FILE NAVIGATE TEXT CODE SECTION RUN a
<SP H A » C: » Demos » managing-asset-allocation-with-experiment-manager » Demos » ) hd £
Current Folder ® |m| Live Editor - Experiment1_training1.mix ® X | Project - CustomPortfolio_Expr
% Name ~ Git Experiment1_training1.mix +
'g & resources 3 -
S i . W 3
EEEesssSssss——— | UStoM Training Experiment
Y Bl Dataxlsx (o] Use this training function to define the training data, network architecture, training options, and training procedure used by the experiment. Experiment Manager saves
;ﬂ equalweightm O the output of this function, so you can export it to the MATLAB workspace when the training is complete. For more information, see Configure Custom Training
&) ercm O Experiment.
é Experiment1_training1.mix W
11 Experiment1.mat L
ﬂj importdata.m (o} InPUt
fj mdp.m (o) - . '
= paranms is a structure with fields from the Experiment Manager hyperparameter table.
= monitor is an experiments.Monitor object that you can use to track the progress of the training, update information fields in the results table, record values of
the metrics used by the training, and produce training plots.
Output i
= output is the output returned from the training function.
1 function output = Experimentl_trainingl(params,monitor)
Initialize custom metric functionality
214 »
Command Window ® Workspace ®
>> Name ~ Value
CustomPortfolio_Expr.prj (Project) A

m- Ready Zoom: 100% |UTF-8 LF Experiment1_training1 17
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Existing examples of Al improvement
Explainability in Classification Learner

Multiperiod Goal-Based Wealth Management
Using Reinforcement Learning

Emerging new technologies

ChatGPT/LLMs
Quantum*
Reinforcement Learning*

Quantum Innovation in Finance: Portfolio

Optimization and Monte Carlo Simulation

MATLAB EXPO
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4\ MATLAB R2023b

UVE EDITOR

EDJDE\%]Compamcj‘)uQ’.

A8 Normal v

VIEW

Code Control Task

New Open Save 8 bret = Go To ez Text Sk
v v v lwbpot~v v [H Bookmark ¥ =
FILE NAVIGATE

B = BRefactor> | =] (5] Section Break

; Run E Run and Advance
- e [f@  Section P& RuntoEnd
CODE SECTION RUN

S

Run Step Stop

MATLAB BXIPPO

B Search Documentation

L

Y

G E gl T » C» Users » dwilling » OneDrive - MathWorks » NAFAErious » Expo 2023 » BondClassification » Data »

@® | (5] Live Editor - PrepareData.mix

Current Folder

Git | PrepareData.mix ] importCreditData.m

_'"\+I

® X | Project - C:\Demos\Bond Classification\Bond Classification

e Import the Data

iR
Wo.. @

Name «
[ Creditl
[0] values

1 CreditData = importCreditData("CreditRatings.xlsx")
CreditData = 3932x8 table
ID WC_TA RE_TA EBIT_TA MVE_BVTD S TA
1 62394 0.0130 0.1040 0.0360 0.4470 0.1420
2 48608 0.2320 0.3350 0.0620 1.9690 0.2810
3 42444 0.3110 0.3670 0.0740 1.9350 0.3660
4 48631 0.1940 0.2630| 0.0620 1.0170 | 0.2280/
5 43768 0.1210 0.4130 0.0570 3.6470 0.4660
6 39255 -0.1170 -0.7990 0.0100 0.1790 0.0820
Credifitngsales (Micmsof ¥ 7 62236 0.0870 0.1580 0.0490 0.8160 0.3240
8 39354 0.0050 0.1810 0.0340 2.5970 0.3880
a 40326 0.4700 0.7520 0.0700 11.5960 1.1200
No details available
Command Window ®
fx >> —
. | Zoom: 150% UTF-8 |LF | seript

21
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Al Chat playground — MATLAB 2 & &0

4\ MATLAB Al Chat Playground - I X + v = o X

& D G @ mathworks.com/matlabcentral/playground/new

ar * 0@

®
Al Chat Playground

Clear ~

AMathWOl'kS“ Products Solutions Academia Support Community Events

e A Be B >

CODE RUN
Hello! Whether you're checking out MATLAB for the first time or have been using it for years, I'm here to answer your questions and

provide coding tips.

Please keep in mind that Al sometimes writes code and text that seems accurate, but isn't. Al does not yet have knowledge of
features delivered after June 2021 and only limited knowledge of Simulink and specialized toolboxes. This is a space for
experimentation. Try it, verify any resulting code, and kindly give ' or G on the results to help improve the responses.

Highlight contours at particular levels

¢ Shuffle Create a vertical lineatx =3

Create and plot a sphere using equal data units

Send a message... B

Generated code and text might be inaccurate. Validate before use. About

22
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Structure

Dimensions

Power Increase

Applications

Bits Qubits
Binary MultiDimensional
Linear Exponential

everyday tasks that have higher level of task, e.g.,

low error rates running simulations,
analyzing data, creating
energy-efficient
batteries.

0
@ 0 re

— - -‘—-~

e T o

1
- " 3 ey

/

@1 1

Classical Bit Qubit
23



MATLAB Support Package for Quantum Co

4\ MathWorks:
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Build Qua
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: YA L2 F 75, A2 0|
Simulate (

Execute

A& H7|A| Oh2=E

Execute A

Discover

Create and
Solve

MATLAB Support Package for Quantum Computing2 S8 A €12
M3t NET 5 A
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A. OVERVIEW OF
PORTFOLIO
OPTIMIZATION

v/

B. BENEFITS:
FASTER
MORE ACCURATE
FLEXIBILITY

1

minimaize : §$TZ:II —z' Y,
¢ N
th —
i=1 .
: Ti =%o; +T —T
subject to: < If; ! N !

Challenges:

Computational Complexity, Limited scalability

0.25—

o
N

Probability
o
o

e
=
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— Quantum Computing: Definition, How It's Used, and Example Investopedia

= On Mathworks.com
— Quantum Computing with MATLAB Page

— Quantum Computing Documentation

- MATLAB Examples
— Quantum Computing MATLAB GitHub
— Quantum Monte Carlo Simulation

Build Quantum Circuits

Build quantum circuits using a sequence of quantum gates operating on
one or more qubits. Use built-in, simple gates and create composite
gates to capture complex operations and organize circuits.

* Quantum Computing Circuit

+ Types of Quantum Gates

MATLAB EXPO

26


https://www.investopedia.com/terms/q/quantum-computing.asp#:~:text=Quantum%20computing%20is%20an%20area,such%20as%20electrons%20or%20photons.
https://www.mathworks.com/products/quantum-computing.html
https://www.mathworks.com/help/matlab/quantum-computing.html?s_tid=CRUX_lftnav
https://github.com/mathworks/Quantum-Computing-MATLAB
https://www.mathworks.com/help/matlab/math/quantum-monte-carlo-simulation.html
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E 2l & #4 ModelOps

Reduce IT and development costs

e e
g) Integrate with existing IT systems and development tools

\

Benefits :) , Automate and semi-Automate of processes for reuse

Meet regulatory demands for compliance and responsiveness

! Maintain competitive edge

29
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Model developers,
auvants and analysts
Business lines

Risk management

Board and stakeholders
Regulator

Model owners

Monitoring, Reporting Definition and
and Performance Development

Assesment
Implementation

Revi
and Deployment e

and Approval

IT Quality Assurance, Independent model
Front office Pre-implementation review and audit
End users Validation Regulator

~—

Model validation, IT

Modelscape

MATLAB EXPO
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MODELRISK MANAGEMENT
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ModelOps

€ > C @ xabmathworkscloud.com/webapps/home/ a g & i | o H

@ Myhpp: #h https//mathworkss.. % GeckoSearch (D) Mathworks WebEx, @ Salesforce @ FiKand License File.. @ Index of BdocTTb/l. o LTCAE-Gitlsb A, Microsoft Azure ., MathWorks Person., () GitHub - Sourcelli.. A, Alpha Vantage - Fre.. 38 APAC Data Science... » All Baskmarke

MATLAB Web App Server (22 Diagnostics

Asset Allocation

m‘ TIPS ST . | ) &

ESG High Yield Portfolio ESGScoreOptimizeAPP High Yield Portfolio HRP_App
Optimization - Replication by Marshall Alphonso Optimization - Replication

Strategy Strategy

by Marshall Alphonso by Marshall Alphonso

Optimize a high yield portfolio, ESG Scores + climate data can help Optimize a high yield portfolio,

constrained by sectors and High support lilting a portfolio towards constrained by sectors and High

Yield Index Replication. your climate goals. Yield Index Replication.

version 1.0 version 1.0 version 1.0 version 1.0

Client - Private

«

\ 4
MATLAB
Business Responsibility FRTB_SA_SBM Mixed Integer Quadratic
and Sustainability Report by Marshall Alphonso Portfolio Optimization

by Sammit Jain

Understanding XBRL-based BR The Fundamental Review of the Optimize portfolio based on mixed
reports through various utilities. Trading Book (FRTB) is a integer constraints.
comprehensive suite of capital rul...

version 2.0

https://xlab.mathworkscloud.com/webapps

Econometrics

32
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Thank you

/). 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.

[/




	기본 구역
	Slide 0
	Slide 1: We do what we do to enable you to do what you do
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35


