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Course Introduction

This course introduces the fundamental concepts, research issues,

and hands-on practices of artificial intelligence for investment
analysis.

Topics include

— Al in FinTech: Financial Services Innovation and Application,
— Robo-Advisors and Al Chatbots,

— Investing Psychology and Behavioral Finance,

— Event Studies in Finance,

— Foundations of Al Investment Analysis in Python,

— Quantitative Investing with Pandas in Python,

— Machine Learning for Investment Analysis with Scikit-Learn In
Python,

— Deep Learning for Investment Analysis with TensorFlow,
— and Case Study on Artificial Intelligence for Investment Analysis



*42 B 4%
(Objective)

c BRAERER AT BT
AW S TR AR
(Understand and apply the fundamental concepts and
research issues of Al for investment analysis.)

s BAITATHEHRE oHABHZ
BB IR o
(Conduct information systems research in the context
of Al for investment analysis.)



F42 K4 (Syllabus)

Bk (Week) B #f (Date) ™M % (Subject/Topics)
1 2020/03/04 AT EIHZ B DA REZN 4
(Course Orientation on Al for Investment Analysis)
2 2020/03/11 Al 2 @&k#Ft3: & "kARF5 27 B H
(Al in FinTech: Financial Services Innovation and Application)
3 2020/03/18 #% 35 A% B4 4R B BLAIZ 3544 5 A
(Robo-Advisors and Al Chatbots)
4 2020/03/25 %% ws TR L $1 4T B Bt 2
(Investing Psychology and Behavioral Finance)

5 2020/04/01 B4 %54 @k F 51 0k
(Event Studies in Finance)

6 2020/04/08 AL EXE o HBEEHARE I
(Case Study on Al for Investment Analysis |)
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F£2 K4 (Syllabus)

H R (Week) B HR (Date) P %% (Subject/Topics)

7 2020/04/15 Python Al3% & 7 #7 s 5
(Foundations of Al Investment Analysis in Python)

8 2020/04/22 Python Pandas =4t3% & 0 #7
(Quantitative Investing with Pandas in Python)

9 2020/04/29 X7 ¥ 3K % (Midterm Project Report)
10 2020/05/06 Python Scikit-Learn #% 35 2= 8B 3% & - #7

(Machine Learning for Investment Analysis with Scikit-Learn In Python)

11 2020/05/13 TensorFlow ;R £ B % F o #7 |
(Deep Learning for Investment Analysis with TensorFlow I)

12 2020/05/20 TensorFlow 3 & 28 3% & »-#7 |l
(Deep Learning for Investment Analysis with TensorFlow 1)

11



F£2 K4 (Syllabus)

# R (Week) B Ej (Date) P % (Subject/Topics)
13 2020/05/27 AT EZX BT B EFR I

(Case Study on Artificial Intelllgence for Investment Analysis Il)

14 2020/06/03 TensorFlow /R £ H 3% & »#7 |l

(Deep Learnmg for Investment Analysis with TensorFlow lll)

15 2020/06/10 #% E#m e miEiL@EZZAR 5
(Portfolio Optimization and Algorithmic Trading)

16 2020/06/17 #AR k=K% | (Final Project Presentation I)
17 2020/06/24 H#p K =zk% Il (Final Project Presentation Il)

18 2020/07/01 &7 58 M4k T

12
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Al and Big Data Analytics in Finance

o @k FE: (Spring 2017, EMBA IMTKU)
— Financial Technology, FinTech

o BF54 Rk K I 4 HT (Fall 2017, EMBA IMTKU)

— Big Data Analytics in Finance

o AT % EI%F 4/ #7 (Fall 2018, EMBA IMTKU)
(Spring 2020, MBA IMTKU)

— Artificial Intelligence for Investment Analysis

e AT BRIF54 & F (Fall 2019, (EMBA IMTKU)

— Al in Financial Application

* %5 E R RKEBIE 5 M (Fall 2019, MBA DBETKU)
— Al in Finance Big Data Analytics .




Yves Hilpisch (2018),

Python for Finance: Mastering Data-Driven Finance,
O'Reilly

OREILLY

MASTERING DATA-DRIVEN FINANCE

Yves Hilpisch

https://www.amazon.com/Python-Finance-Mastering-Data-Driven/dp/1492024 333
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Paolo Sironi (2016)

FinTech Innovation:
From Robo-Advisors to Goal Based Investing and Gamification,
Wiley

Wiley Finance Series

Innovation

From Robo-Advisors to Goal Based
lm/('sting and deiﬁmtion

Source: https://www.amazon.com/FinTech-Innovation-Robo-Advisors-Investing-Gamification/dp/1119226988
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Doron Kliger and Gregory Gurevich (2014),
Event Studies for Financial Research:

A Comprehensive Guide,
Palgrave Macmillan

EVENT STUDIES
FOR FINANCIAL |
RESEARCH .

;G e .

DORON KLIGER AND GREGORY GUREVICH

Source: https://www.amazon.com/Event-Studies-Financial-Research-Comprehensive/dp/1137435380/
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Yuxing Yan (2017),
Python for Finance: Apply powerful finance

models and quantitative analysis with Python,
Second Edition, Packt Publishing

Python
for Finance

Second Edition

Apply powerful finance modeis and quantitative analysis with Python

Source: https://www.amazon .com/Python-Finance-powerful-quantitative-analysis/dp/1787125696
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Aurélien Géron (2019),
Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow:

Concepts, Tools, and Techniques to Build Intelligent Systems, 2nd Edition
O’Reilly Media, 2019

%

v,

OREILLY’ 58,

e
Hands-on "
Machine Learning
with Scikit-Learn,
Keras & TensorFlow

Concepts, Tools, and Techniques
to Build Intelligent Systems

Aurélien Géron

https://github.com/ageron/handson-ml2

https://www.amazon.com/Hands-Machine-Learning-Scikit-Learn-TensorFlow/dp/1492032646/
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https://www.amazon.com/Hands-Machine-Learning-Scikit-Learn-TensorFlow/dp/1492032646/
https://github.com/ageron/handson-ml2

Hands-On Machine Learning with
Scikit-Learn, Keras, and TensorFlow

Notebooks

1.The Machine Learning landscape
2.End-to-end Machine Learning project
3.Classification

4. Training Models

5.Support Vector Machines

6.Decision Trees

7.Ensemble Learning and Random Forests
8.Dimensionality Reduction
9.Unsupervised Learning Techniques
10.Artificial Neural Nets with Keras
11.Training Deep Neural Networks
12.Custom Models and Training with TensorFlow
13.Loading and Preprocessing Data

Learning with
Scikit-Learn, Keras

Aurélien Géron

14.Deep Computer Vision Using Convolutional Neural Networks

15.Processing Sequences Using RNNs and CNNs

16.Natural Language Processing with RNNs and Attention

17.Representation Learning Using Autoencoders
18.Reinforcement Learning

19.Training and Deploying TensorFlow Models at Scale

https://qithub.com/ageron/handson-mi2



https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/01_the_machine_learning_landscape.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/02_end_to_end_machine_learning_project.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/03_classification.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/04_training_linear_models.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/05_support_vector_machines.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/06_decision_trees.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/07_ensemble_learning_and_random_forests.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/08_dimensionality_reduction.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/09_unsupervised_learning.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/10_neural_nets_with_keras.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/11_training_deep_neural_networks.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/12_custom_models_and_training_with_tensorflow.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/13_loading_and_preprocessing_data.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/14_deep_computer_vision_with_cnns.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/15_processing_sequences_using_rnns_and_cnns.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/16_nlp_with_rnns_and_attention.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/17_autoencoders.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/18_reinforcement_learning.ipynb
https://nbviewer.jupyter.org/github/ageron/handson-ml2/blob/master/19_training_and_deploying_at_scale.ipynb
https://github.com/ageron/handson-ml2

Sequences using RNNs and CNNs

() 15_processing_sequences_using_rnns_and_cnns.ipynb
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Google Colab

-t © Hello, Colaboratory - Colabor: x

& C' @ Secure | https://colab.research.google.com/notebooks/welcome.ipynb * @ O
Hello, Colaborator

Co ) y R GD SHARE 6
File Edit View Insert Runtime Tools Help

CODE TEXT

4 CELL ¥ CELL #X COPY TO DRIVE CONNECT + 2 EDITING A

Table of contents Code snippets Files X

Getting Started
Highlighted Features
TensorFlow execution
GitHub
Visualization
Forms
Examples
Local runtime support

SECTION

Welcome to Colaboratory!

Colaboratory is a free Jupyter notebook environment that requires no setup and runs entirely in the cloud. See our
FAQ for more info.

Getting Started

« Overview of Colaboratory
» Loading and saving data: Local files, Drive, Sheets, Google Cloud Storage
« |mporting libraries and installing dependencies

« Forms, Charts, Markdown, & Widgets
« TensorFlow with GPU
» Machine Learning Crash Course: Intro to Pandas & First Steps with TensorFlow

~ Highlighted Features

Seedbank

Looking for Colab notebooks to learn from? Check out Seedbank, a place to discover interactive machine learning examples.
v TensorFlow execution

Colaboratory allows you to execute TensorFlow code in your browser with a single click. The example below adds two matrices.
[1. j | 1.] " [1. 2 3.] _ [2. 3. 4.]

https://colab.research.google.com/notebooks/welcome.ipynb 26
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Financial Technology
FinTech
“providing
financial services
by making use of
software and
modern technology”



Financial
Services




Financial Services

Source: http://www.crackitt.com/7-reasons-why-your-fintech-startup-needs-visual-marketing/



Financial Revolution with Fintech

A financial services revolution

Consumer Trends
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1. Simpification : 2. Transparency i 3. Analytics : 4. Reduced Friction




FinTech: Financial Services Innovation
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FinTech:

Financial Services Innovation

1. Payments
2. Insurance
3. Deposits & Lending
4. Capital Raising
5. Investment Management
6. Market Provisioning
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FinTech: Financial Services Innovation

SISFIAE

S'Zﬁ MBS R (Cashless World)

3 Payments ¥TEESZ{F (Emerging Payment Rails)
~ N EIT (E{EHEZLEE (Insurance Disaggregation)
Insurance (R RIS B (Connected Insurance)

i S e i i i e o i i i i i o i i o i R i o o o i i S i ™ i S S S S e S S S &

a FE{LEE (Alternative Lending)
Deposit & Lendlng B {RIFiEEE (Shifting Customer Preferences)

& SH e N (Crowdfunding)

Capital Raising

VA EEE I EE (Empowered Investors)

~ Investment Management Tﬁf,¥i9l~%B{ |$ (Process Externalisation)

K H’ﬁgggﬂﬁiﬁ %%ﬁﬁﬁi (Smarter, Faster Machines)

Market Provisioning %ﬁ@iﬂzé‘ (New Market Platforms)

EREE : FugleMREEE
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FinTech: Payment

Cashless World
Emerging Payment Rails

K [ mameimse
MIRBE (T (Streamlined Payment) » SR
czﬁgt\%ﬁw &% (Next Generation Security) * IREES -
= \ FHRSZS
RANS /AT -
" Emerging ZIBHE (Cryptographic Protocols) * {7&]

Payment Rails

28 - P2P

E®ERE : FugleM&eE
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FinTech: Insurance
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Source: http://www3.weforum.org/docs/WEF_The_future__of financial_services.pdf
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2 FinTech: Insurance
Insurance Disaggregation
Connected Insurance
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FinTech: Deposits & Lending
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FinTech: Capital Raising
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4 FinTech: Capital Raising
Crowdfunding

HREH

: SE{PE (Alternative Adjudication) » BEREX
/ Crowdfunding

(HEIZEHE (Empowered Angel Investors)

E®KE  FugleBREEE

45



FinTech: Investment Management
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5 FinTech: Investment Management
Empowered Investors
Process Externalization

il TR 4

BRERE | jpxs peennyEEE . e
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FinTech: Market Provisioning
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FinTech: Market Provisioning

Smarter, Faster Machines
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From Algorithmic Trading
to Personal Finance Bots:
41 Startups Bringing

Al to Fintech




From Algorithmic Trading To Personal Finance Bots:
41 Startups Bringing Al To Fintech

Al in Fintech

41 Startups Bringing Artificial Intelligence To Fintech

4 General Purpose/ Predictive Analytics N\ Quantitative Tradi@ fAl Assistants/Boa / Credit Scoring \
@& Digital "~ H,0 ; o
AYASDI & 95 ing Occontext relevant’ H, sentient KASIST@ Typescore Qlire
KENSHO @corticol.io A Numenta  turi CLONE ALG® O TRIM ‘ ,
% — @ﬁnance
\ DataRobot PY?TFE}'I/Sa e / v Alpaca @ Penny | oo
N \\\VWMNUT . . ADr i
Market Research & Sentiment Analysis \ e WHM/S INSURIFY WecashlfiES S
. . ‘ 1 L %& SURE.
indico  4ocully Ditses, ... (" Blockehain ) Gt )
& Dataminr- ) O Skry
N Personal Banking
SearchEngine .
rsonetics”
{ i3 alphasense \_ XD Y, 4 Fraud Detection\ PRYSONSHCR.
) o v
4 N SBDA
Debt Collection feedqu \ hd group
PRINLLATCR
TrueAccord ki
&: CBINSIGHTS \ AN J

www.cbinsights.com

Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/ 52
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Summary

This course introduces the fundamental concepts, research issues,

and hands-on practices of artificial intelligence for investment
analysis.

Topics include

— Al in FinTech: Financial Services Innovation and Application,
— Robo-Advisors and Al Chatbots,

— Investing Psychology and Behavioral Finance,

— Event Studies in Finance,

— Foundations of Al Investment Analysis in Python,

— Quantitative Investing with Pandas in Python,

— Machine Learning for Investment Analysis with Scikit-Learn In
Python,

— Deep Learning for Investment Analysis with TensorFlow,
— and Case Study on Artificial Intelligence for Investment Analysis
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