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Course Syllabus

Tamkang University
Academic Year 108, 1t Semester (Fall, 2019)

Course Title: Al in Finance Big Data Analytics
Instructor: Min-Yuh Day
Course Class: TLVXM2A (MBA DBETKU, TKU)

— Master’s Program in Digital Business and Economics, 2A

Details
— Distance Learning Course
— Selective

— One Semester
— 3 Credits

Time & Place: Tue, 2, 3, 4, (9:10-12:00) (B1012)




Department Teaching Object;es

* Train students not only to acquire knowledge
from economics, finance, and industrial
developments but also to apply information
technology and analytical and quantitative
skills to various situations.

e Students can enhance their competitiveness
in facing rapid changes in world economy.



. Cultivating students the ability of computer
programming. (30%)

. Training students the ability of website design
for starting up a business.

. Training students the ability of analyzing
various situations in the financial market.

(30%)
. Helping students to acquire the knowledge of
financial technology. (40%)
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Subject Schoolwide
Essential Virtues

1. A global perspective. (10%)

2. Information literacy. (50%)

3. A vision for the future. (10%)

4. Moral integrity. (10%)

5. Independent thinking. (10%)

7. A spirit of teamwork and dedication. (10%)
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Course Introduction

* This course introduces the fundamental concepts,
research issues, and hands-on practices of Al in Finance
Big Data Analytics.

e Topics include
— Al in FinTech: Financial Services Innovation and Application
— ABC: Al, Big Data, Cloud Computing
— Business Models of Fintech
— Event Studies in Finance
— Foundations of Al in Finance Big Data Analytics with Python
— Quantitative Investing with Pandas in Python
— Machine Learning in Finance Application with Scikit-Learn In Python

— Deep Learning for Financial Time Series Forecasting with
TensorFlow

— Case Study on Al in Finance Big Data Analytics
— Case Study on Financial Industry Practice



Teaching Objectives

Understand and apply the fundamental
concepts and research issues of
Al in finance big data analytics.

Conduct information systems research
in the context of Al in finance big data
analytics.



Teaching Methods

* Lecture
* Discussion
e Publication,
* Practicum
* Experience
* Imitation
* Problem Solving



Assessment

e Study Assignments
* Discussion
* Practicum
* Report
* Activity Participation



Course Schedule
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Week Date Subject/Topics

1 2019/09/10

2 2019/09/17

2019/09/24
2019/10/01
2019/10/08
2019/10/15
2019/10/22

N OO 0 AW

(0]

2019/10/29
9 2019/11/05

Course Orientation on Al in Finance Big Data
Analytics

Al in FinTech: Financial Services Innovation
and Application

ABC: Al, Big Data, Cloud Computing

Business Models of Fintech

Event Studies in Finance

Case Study on Al in Finance Big Data Analytics |

Foundations of Al in Finance Big Data Analytics
with Python

Case Study on Financial Industry Practice |
Quantitative Investing with Pandas in Python

10



Course Schedule
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Week Date Subject/Topics

10
11

12

13
14

15
16

17
18

2019/11/12
2019/11/19

2019/11/26

2019/12/03
2019/12/10

2019/12/17
2019/12/24

2019/12/31
2020/01/07

Midterm Project Report

Machine Learning in Finance Application with
Scikit-Learn In Python

Deep Learning for Financial Time Series
Forecasting with TensorFlow |

Case Study on Al in Finance Big Data Analytics Il

Deep Learning for Financial Time Series
Forecasting with TensorFlow Il

Case Study on Financial Industry Practice |l

Deep Learning for Financial Time Series
Forecasting with TensorFlow Il

Final Project Presentation |
Final Project Presentation Il

11



Grading Policy

e Mark of Usual: 40%

* Final Project: 60%
— Midterm Project Report (30%)
— Final Project Report (30%)

12
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Textbooks and References

e Textbook:
— Slides

http://mail.tku.edu.tw/myday/teaching.htm#1081AIFBDA

— Cases and Papers related to Al in Finance Big Data Analytics.

e References

Paolo Sironi (2016), FinTech Innovation: From Robo-Advisors to Goal Based
Investing and Gamification, Wiley.

Yves Hilpisch (2018), Python for Finance: Mastering Data-Driven Finance,
2nd Edition, OReilly Media.
Francois Chollet (2017), Deep Learning with Python, Manning Publications

Yuxing Yan (2017), Python for Finance: Apply powerful finance models and
guantitative analysis with Python, Second Edition, Packt Publishing.

Aurelien Geron (2017), Hands-On Machine Learning with Scikit-Learn and
TensorFlow: Concepts, Tools, and Techniques to Build Intelligent Systemes,
O’Reilly Media.

13
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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

14
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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

Investing and Gamification

Source: https://www.amazon.com/FinTech-Innovation-Robo-Advisors-Investing-Gamification/dp/1119226988

15



Doron Kliger and Gregory Gurevich (2014),
Event Studies for Financial Research:

A Comprehensive Guide,
Palgrave Macmillan

EVENT STUDIES
FOR FINANCIAL |
RESEARCH

DORON KLIGER AND GREGORY GUREVICH it

Source: https://www.amazon.com/Event-Studies-Financial-Research-Comprehensive/dp/1137435380/

16



Yves Hilpisch (2015),

Derivatives Analytics with Python:
Data Analysis, Models, Simulation, Calibration and Hedging, Wiley

R R M e S "
Wiley Finance Series 3" .'ﬁ-.‘-t;.""y 5

Derivatives
Analytics
with

Python

Data Analysis, Models, Simulation,
Calibration and Hedging

' 4

-
-

YVES HILPISCH

»

http://www.amazon.com/Derivatives-Analytics-Python-Simulation-Calibration/dp/1119037999/
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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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Michael Heydt (2015),
Mastering Pandas for Finance,

Packt Publishing

Mastering pandas
for Finance

semmm—— 0. R

http://www.amazon.com/Mastering-Pandas-Finance-Michael-Heydt/dp/1783985100
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Robert Layton (2017),

Learning Data Mining with Python - second Edition,
Packt Publishing

Data Mining
with Python

Second Edition

Use Python to manipulate data and build predictive modeds

Source: https://www.amazon.com/Learning-Data-Mining-Python-Second/dp/1787126781
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Frank Kane (2017),
Hands-On Data Science and Python Machine Learning: Perform data

mining and machine learning efficiently using Python and Spark,
Packt Publishing

Frank Kane

Hands-On
Data Science
and Python

Machine Learning

Perform data mining and machine learning efficiently
using Python and Spark

L1 Packt>

https://www.amazon.com/Hands-Science-Python-Machine-Learning/dp/1787280748

21


https://www.amazon.com/Hands-Science-Python-Machine-Learning/dp/1787280748

Aurélien Géron (2017),
Hands-On Machine Learning with Scikit-Learn and TensorFlow:
Concepts, Tools, and Techniques to Build Intelligent Systems,
O’Reilly Media, 2017

O'REILLY"

Hands-On .
Machine Learning
with Scikit-Learn
& TensorFlowy /7
iO\.””" OOLS, AND TECHNIQUES i , 4

O BUILD INTELUIGENT SYSTEMS
' A > /j/
-~ 'A")." O
(\) 3 e
v g r

Aurélien Géron

Source: https://www.amazon.com/Hands-Machine-Learning-Scikit-Learn-TensorFlow/dp/1491962291
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Source: Ernie Chan (2008), “

)
|

ERNEST P. CHAN

Quantitative Trading: How to Build Your Own Algorithmic Trading Business”, Wiley
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Source : Ernie Chan (2013), “Algorithmic Trading: Winning Strategies and Their Rationale”, Wiley
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Wiley Trading Series

ACHINE

TRADING

DEPLOYING COMPUTER ALGORITHMS

TO CONQUER THE MARKETS

RNEST P. CHAN

Source: Ernest P. Chan (2017), “Machine Trading: Deploying Computer Algorithms to Conquer the Markets”, Wiley
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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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FinTech



Financial
Technology



FmTech




“providing
financial services
by making use of

software and
modern technology”

Source: https://www.fintechweekly.com/fintech-definition



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



Artificial Intelligence
and

Deep Learning
for

Fintech



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 Assista nts/Boa / Credit Scoring \
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Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/
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Artificial Intelligence (Al) in Fintech

General Purpose/ Predictive Analytics
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Artificial Intelligence (Al) in Fintech
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A wealthfront

Wealthfront Robo Advisor

3:43 PM
Wealthfront Wealthfront
$237,915 * $3,593,720 ACCOUNTS
Retire at 65 S1 05,81 3 . 32,951 ,091
Net worth today Net worth at retirement
S$8.2m

Retire at age 65

You are 77% on track for retirement v

Investments $208,246.79
You're 72% on track for retirement =
VvV 143l t Z minutes ago
My Roth IRA $115,871.91 INVESTMENTS $262,274
o o Wealthfront Personal Accoun f
e My Personal Account $92.374.88 My Personal Account $66,813
Vanguard Joint Account
t
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Financial Technology,
FinTech



Big Data Analytics in Finance



Artificial Intelligence for
Investment Analysis



Al in Financial
Application



Al in Finance
Big Data Analytics



Big Data Analytics in Investment
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Al in Finance

Big Data Analytics
Contact
& "7 Min-Yuh Day, Ph.D.

Associate Professor

Department of Information Management,
Tamkang University

Tel: 886-2-26215656 ext. 2846
Fax: 886-2-26209737
Office: B929

Address: No.151, Yingzhuan Rd., Danshui Dist.,
New Taipei City 25137, Taiwan (R.0.C.)

Email: myday@mail.tku.edu.tw
Web: http://mail.tku.edu.tw/myday/ )
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