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crel: a5 | Korelan f|nar|10|aIAI marketI size | |
Name 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 E‘:ff%’; =gzif:n:f:”fxperience
3 [ | I Robot automation 7
Market 1.5 2.1 3.2 4.5 6.3 8.8 12.4 17.4 40.2 B -t
Finance 0.3 0.4 0.6 0.9 1.2 1.7 23 3.2 38.2
Credit rating 0.1 0.14 0.22 0.3 0.42 0.58 0.81 1.11 38.1
Customer experience | 0.09 0.12 0.19 0.25 0.35 0.47 0.65 0.89 36.6
Robot automation 0.06 0.08 0.14 0.2 0.28 0.4 0.56 0.79 414
etc 0.04 0.05 0.08 0.11 0.15 0.2 0.27 0.37 36.5
Growth Rate (YoY) - 32.2% | 60.7% | 37.5% | 39.1% | 38.5% | 38.4% | 37.5% -

2019 2020 2021 2022 2023 2024 2025 2026

Source: “Al Market — Global Forecast to 2026”, Market and
Markets(2021), 8t =2 A1 B2H 2 3 2 T Xt=(2022.05.17)
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Figure 1: Magic Quadrant for Data Science and Machine Learning Platforms
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Gartner Magic Quadrant for Data Science and Machine Learning Platforms, Peter Krensky, Carlieldoine, Erick Brethenoux, Pieter den Hamer, Farhan Choudhary, Afraz Jaffri, Shubhangi Vashisth,1stMarch 2021.
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warranties of merchantabilityor fitness for a particular purpose.
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Al Modeling

% Model design and
tuning

S Hardware
accelerated

-+_ - -
training

’};‘ Interoperability

Algorithms

Machine learning
Trees, Naive Bayes, SVM...

Deep learning
CNNs, GANs, LSTM, MIMO...

Reinforcement learning
DQN, A2C, DDPG...

Regression
Linear, nonlinear, trees...

Unsupervised learning
K-means, PCA, GMM...

Predictive maintenance
RUL models, condition indicators...

Bayesian optimization

ele

1, a
urc
jra

e

/|

Pre-built models

Image classification models
AlexNet, GoogLeNet, VGG,
SqueezeNet, ShuffleNet, ResNet,
DenseNet, Inception...

Reference examples

Object detection
Vehicles, pedestrians, faces...

Semantic segmentation
Roadway detection, land cover
classification, tumor detection...

Signal and speech processing

Denoising, music genre recognition,

keyword spotting, radar waveform
classification...

...and more...
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Supported Data Providers

— Bloomberg Desktop

— Bloomberg B-PIPE

— Bloomberg Server

— Datastream Web Services R2018
— Refinitiv Machine Readable News
— Refinitiv Tick History R2018

— FactSet Data Server

— Federal Reserve Economic Data (FRED)
— Haver Analytics R2018

— IHS Markit

— Money.Net

— Quandl

— SIX Financial Information

— Twitter R2017

-

Supported Trading Systems

— Bloomberg EMSX

— Trading Technologies X TRADER
— CQG

— Wind Data Feed Services k2018

Support Packages in File Exchange

FRED® REST R2019
RavenPack® Analytics £2018
Barchart® OnDemand R2019
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data(timerange("01-Jan-2017","17-Mar-2017"),:)

ans =

begin_timestamp state event_type event_narrative damage_total

= Datetl m eS 1 21-Jan-2017 13:02:00 GEORGIA Thunderstorm... |"a tree was blown d... 0
. L Cl| IO s Cl| Al = [=3 2 21-Jan-2017 05:14:00  ALABAMA Tornado "the tornado first tou... 750
= Ml- = j | Ll- — E — azl = ]:” ;I- O-I R 3 05-Jan-2017 04:00:00 OHIO Winter Weather |"the county garage ... 0
W) |_ ol D} ™ Otk D) I_ = j — 4 05-Mar-2017 18:00:00 OREGON Snow "there were reports ... 0
Al2] [:H’ 28 E AZ2HHl S J1d Jts 5 04-Feb-2017 12:15:00 WYOMING | Wind "the wydot sensor a... 0
6 08-Feb-2017 08:00:00 | INDIANA Winter Weather | "the observers locat... 0
7 18-Jan-2017 18:00:00 | CALIFORNIA | Winter Weather | "a spotter in moonri... 0
T- bl 8 07-Feb-2017 07:00:00 CALIFORNIA | Flood "major flooding from... 0
- I m eta es 9 13-Jan-2017 15:00:00 KANSAS Ice Storm "ice accretion was 3... 0
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Works on out-of-memory data and deploys to Hadoop / Spark

Access Data Tall Data Types Visualize Preprocess Machine Learning
St == . . .
« xlsx, csv, txt « Table SarTwsssan.. o+ Numeric functions * Linear Regr.
+ Database * Cell ; “fJ- | * Summary statistics * Logistic Regr.
« Images * Numeric : |~ |« String processing * Generalized Linear Regr.
« hadoop  Dates & times : ) | + Table wrangling * Discriminant analysis
« Custom » String . | = « Missing data handling * ClassificationTrees
« Categorical | | + K-means
« Cellstr _ « PCA

* Histogram « Random data sampling

* Density
Amazon web services * Timetable « Betterindexing * SVMClass.
e Simulink  Sorting + Naive Bayes Class.
. ThingSpeak + Moving-window * Random ForestClass.
- MDF Files (automotive) * Convolution * LassoLinerRegr.
Microsoft Azure * Plot « Synchronize * SVMRegr.

* Scatter * Retime - Class. Decision Tree

Sjs\;gﬁ%e;tg?g;v;ﬂkfor * Bin-scatter * Filter « Linear Class with Kernel
* Missing data handling Expansion
* Weighted sampling
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One file One hundred files

Access Data Access Data

measured = datastore('PumpData*.csv');

measured = readtable('PumpData.csv'); measured = tall(measured);

measured = table2timetable(measured); measured = tableZtimetable(measured);
Preprocess Data Preprocess Data
Select data of interest Select data of interest

measured = measured(timerange(seconds(1),seconds(2)), 'Speed"’) measured = measured(timerange(seconds(1),seconds(2)), 'Speed’)
Work with missing data Work with missing data

measured = fillmissing(measured, 'linear’); measured = fillmissing(measured, 'linear');
Calculate statistics Calculate statistics

mean(measured.Speed) ;
std(measured.Speed) ; S

mean (measured.Speed) ;
std(measured.Speed) ;

[m,s] = gather(m,s);
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— wordcloud 1500
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Weights § Exposure Ticker StartDate | EndDate | ModDur2Worst| VHW Price FaceValueUsD, tomot 2.39% 0.00% 50.00%
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5.00% 00_ALLY 1an-31-2012 _ Mar-15-2020 58300 84000 $110.00 51899.00 hJ — Asset Allocation Parameters
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i B HY Portfolio Return = 22.10%
HY Index Return = 13.93% ASSET CLASSES AND LIMITS STATISTIC VISUALS
15 - p—— -
Asset Class Allowable Limits Asset Class Statistics T T I B
Include Min Max Return Std Dev 99% VaR
(@ US Large Cap 100 5-00 21.37 44.84
# US Small Cap oo g1 180 46.66
¢ US Corp. Bond 100 4.98 549 7-81
[+ US HY Bond 100 11.76 23.35 42.16
yield_to_worst e 04/12 0712 1012
(] EAFE Equity 100 7-80 24.82 50.00
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[##) US Treasury 100 8.11 11.49 18.60
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= -
| US Commodity 100 7.64 20.75 40.27 e
\ Click on either image for a larger view
RISK-FREE ASSET RISK PROXY TURNOVER
islk- Standard Deviati a_q cac q
[ Include risk-free (cash) asset . ndard Deviation Limit tarnover to 9 of initial portfalio
Annual risk-free cash rate 2 % CvaRat 99 9% confidence

Minimum allocation %

Maximum allocation

Optimize Allocation
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Portfolio Optimization B
Quantitative investment managers and risk managers use portfolio optimization to choose the proportions of various assets to be held in a portfolio. =

The goal of portfolio optimization is to maximize a measure or proxy for a portfolio’s return contingent on a measure or proxy for a portfolio’s risk.

The following link contains more information on the theory behind portfolio optimizatm https:/fwww.mathworks com/help/finance/portfolio-optimization-theory-mv. html

Table of Contents

Import Data

Data Visualization

Data Preprocessing

Compute Risk and Return Proxy

Portfolio Set Up

Add Group Constraints

Efficient Frontier

Compute the Optimal Portfolio Options

Optimal Portfolio Based on the Max Sharpe Ratio
Select Optimal Portfolio Using Sharpe Ratio

Import Data

Pull data in from Excel using a custom import function that was auto-generated from the Import Tool

The data will be imported as a table and maintain the same structure as its original state

il priceData = importfile('IndexData.xlsx')
priceData =
Dates Canada France Germany Japan UK us
1 1993-04-27 3.6912e+03 1.9274e+03 1.6408e+03 20207 2.8327e+03 435.0100
2 1993-04-28| 3.7102e+03| 1.9425e+03 1.6289e+03 20455 2.7973e+03 436.0200
& 1993-04-29 3755 1.9206e+03 1.6239e+03 20687 2.7868e+03 438.8900

Zoom: 11084

UTF-8
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Black Box Al Confusion with Today’s Al Black
- Box
Decision,
Black-Box Al Recommendation '
Data Al ovoduct B x& e Why did you do that?
4 e Why did you not do that?
' e When do you succeed or fail?
e How do | correct an error?
Explainable Al
] Feedback | Clear & Transparent Predictions
- e e Decision : e | understand why
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Source: KDD Explainable Al
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Workspace ® | Command History Command Window ®
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= Algorithms
Data
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resources
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me.
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1 fDate “0il Vol 0il FWD Corn Vol Corn FWD Soybean Vol Soybean FWD Wheat Vol Wheat FWDj
2 |2012-07-27 32.99 90.13 44,61 793.25 37.68 1683.25 47.07 898.75
3 2012-07-30 33.09 89.78 45.78 5314 35.13 1669.75 49,22 911
4 | 2012-07-31 34,53 88.0a 45,11 805.25 36.24 1673.75 46,85 892.63
5 | 2012-03-01 33.98 858.91 45.31 800.5 35.33 1631 456.11 33l.63
6 | 2012-08-02 33.0 87.13 42.95 795.75 32.92 1614.38 44.64 86l.5
7 |2012-08-03 33.23 91.4 42.05 807.5 33.44 1635.63 46.55 891.13
8 | 2012-08-06 32.07 92.2 41.79 805 31.82 1598.63 44.9 891.85
9 | 2012-08-07 32.15 93.07 40.34 800.5 30.92 1582.5 42.59 887.5
10| 2012-08-08 31.42 93.35 41.94 816.5 31.78 1597.63 44.04 899.75
11|2012-08-09 30.78 93.36 40.84 R823.75 34.36 1653.75 42,18 915.25
12 |2012-08-10 30.59 92.87 34.77 809.25 31.12 la73.63 36.9 357
13| 2012-08-13 29.45 92.73 34.53 792.25 28.37 1629.58 33.81 859.35
14_ 2012-03-14 29.84 93.43 33.41 789 27.07 1626.38 32.96 845.63
15| 2012-08-15 3l.18 94,33 31.38 804 27.26 1665 32,86 846.75
16 | 2012-08-16 31.73 95.6 29.69 807.5 26.36 1652.88 31.9 863.75
17| 2012-08-17 31.19 96.01 27.8 807.25 25.63 1a7L1.5 3l.26 873.85
18 |2012-08-20 30.5 95.97 30.16 R823.75 27.8 1708 32 879.35
192012-08-21 30.64 96.68 34.27 838.75 30.03 17515 35.62 896.358
20 | 2012-08-22 3107 97.26 33.08 834.75 29.26 1754.63 36.93 895.5
21_ 2012-08-23 31.76 96.27 32.04 814.75 28.09 1727.25 36.26 874.38
22 | 2012-08-24  32.01 96.15 32.3 808.5 27.87 1737.58 35.38 867.38
23 | 2012-08-27 33.42 95.47 31.76 800.75 27.56 1716.63 34.38 878.75
24 2012-08-28 33.06 96.33 30.2 795.5 26.82 1713.63 32.51 875.85
25 | 2012-08-29 32.59 95.49 29.68 813.5 26.24 1750 33.07 902.25
26_ 2012-08-30 31.95 94.62 29.6 808.5 27.19 1761.63 33.1 903.5
27 | 2012-08-31 3l.4 96.47 29.98 799.75 25.6 1754.37 31.58 838.63

Data Period: 12.07.27~22.08.16

Oil, ol -

SoybeanFWD

WheatFWD

CornFWD

Wheatvol

Soybeanvol L

CornVoI

Shapley Summary plot
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Shapley Value (impact on model output)
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MATLAB Computational Finance Suite Product Set

MATLAB

Curve Fitting Toolbox

Database Toolbox

Datafeed Toolbox

Econometrics Toolbox

Financial Instruments Toolbox
Financial Toolbox

Optimization Toolbox

Parallel Computing Toolbox

Risk Management Toolbox
Spreadsheet Link (for Microsoft Excel)
Statistics and Machine Learning Toolbox

MATLAB EXP(
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