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Course Introduction

* This course introduces the fundamental concepts and
research issues 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 with Scikit-Learn In Python

— Deep Learning for Financial Time Series Forecasting with
TensorFlow

— Case Study on Artificial Intelligence for Investment Analysis



A2 B AR
(Objective)

s BRAERER AT EHZE

IR AR S BLR 5 RAR o
(Understand and apply the fundamental concepts and
research issues of Artificial Intelligence for Investment

Analysis.)
zﬁﬁ/u;%“ SR A ATAERZ
g e AT R o
(Conduct information systems research in the context
of Artificial Intelligence for Investment Analysis.)



F£2 K4 (Syllabus)

B R (Week) H 2j (Date) ™M % (Subject/Topics)

1 2018/09/13 AT EIH B W RLN 4
(Course Orientation on Artificial Intelligence for
Investment Analysis)

2 2018/09/20 Al & @kft4k: & fkAkF; £ #7 & H

(Al in FinTech: Financial Services Innovation and Application)

3 2018/09/27 #% % AIERTER P HLAIR KM B A
(Robo-Advisors and Al Chatbots)

4 2018/10/04 3% % w32 £ i 47 A Bt 7 22
(Investing Psychology and Behavioral Finance)

5 2018/10/11 Bt# 4 &k E 1+t % 7% (Event Studies in Finance)
6 2018/10/18 AT EHXK B 1B EH % |

(Case Study on Artificial Intelligence for Investment Analysis 1)
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F42 K4 (Syllabus)

B &k (Week) B Hp (Date) M % (Subject/Topics)
7 2018/10/25 Python Al3% & »-#7 2L 5
(Foundations of Al Investment Analysis in Python)
8 2018/11/01 Python Pandas=4ti% & %41
(Quantitative Investing with Pandas in Python)
9 2018/11/08 Python Scikit-Learn #% 35 22 &
(Machine Learning with Scikit-Learn In Python)

10 2018/11/15 H#R ¥ 2k & (Midterm Project Report)
11 2018/11/22 TensorFlow i & % 8 B4 %5 85 Fel A 7 72 ] |
(Deep Learning for Financial Time Series Forecasting
with TensorFlow )

12 2018/11/29 TensorFlow i & 5 H A4 %5 0 Rl & 7 T2 8] Il
(Deep Learning for Financial Time Series Forecasting

with TensorFlow II) »



F42 K4 (Syllabus)

B & (Week) B #p (Date) P& (Subject/Topics)
13 2018/12/06 AT EHXE B EH R I

(Case Study on Artificial Intelligence for Investment Analysis Il)

14 2018/12/13 TensorFlow & & £ 8 84 % 8% R & 5] 72 8] NI
(Deep Learning for Financial Time Series Forecasting
with TensorFlow lII)

15 2018/12/20 # E MG AELERZ AR S
(Portfollo Optimization and Algorithmic Trading)

16 2018/12/27 B #R3E 3 k& ¥E (Natural Language Processing)
17 2019/01/03 #g rk#k % | (Final Project Presentation I)
18 2019/01/10 #g rk=k % Il (Final Project Presentation )

12



HEHFHUFEN L

* B EHIE

—3E I~ 3

BT AL

IR AR ~ B AR
):F_E' 73./%
—E1/E~ %5 - EFEERR




A FAR
* M HEAN
— 3% % (Slides)
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(Cases and Papers related to
Artificial Intelligence for Investment Analysis )
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Al and Big Data Analytics in Finance
o &kFF (spring 2017) (EMBA IMTKU)

— (Financial Technology, FinTech)

o B1¥5 & Rk K BIE 5 HF (Fall 2017) (EMBA IMTKU)

— Big Data Analytics in Finance
o NI & E I F 4 H (Fall 2018) (EMBA IMTKU)
— Artificial Intelligence for Investment Analysis
* NI E A EH
— Artificial Intelligence and Financial Application

* RE RBIBFE T

— Big Data Analytics in Investment
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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
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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
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DORON KLIGER AND GREGORY GUREVICH

Source: https://www.amazon.com/Event-Studies-Financial-Research-Comprehensive/dp/1137435380/
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Yves Hilpisch (2014),

Python for Finance: Analyze Big Financial Data,

O'Reilly
| |
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Yves Hilpisch

http://www.amazon.com/Python-Finance-Analyze-Financial-Data/dp/1491945281
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Yves Hilpisch (2015),

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

Derlvatlves

Analytics
with

Python

Data Analysis, Models, Simulation,
Calibration and Hedging
' 4

~
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YVES HILPISCH
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http://www.amazon.com/Derivatives-Analytics-Python-Simulation-Calibration/dp/1119037999/



http://www.amazon.com/Derivatives-Analytics-Python-Simulation-Calibration/dp/1119037999/

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 models and quantitative analysis with Python

Source: https://www.amazon .com/Python-Finance-powerful-quantitative-analysis/dp/1787125696
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Wes McKinney (2012),
Python for Data Analysis: Data Wrangling with
Pandas, NumPy, and IPython, 0'Reilly Media

Data Wrangling wWPEHINHSNSm Py, and IPython

Python for
Data Analysis

O'REILLY" Wes McKinney

Copyrighted Material

http://www.amazon.com/Python-Data-Analysis-Wrangling-IPython/dp/1449319793/
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Michael Heydt (2015),
Mastering Pandas for Finance,

Packt Publishing
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Community Experience Distilled

Mastering pandas

for Finance

Michael Heydt [  ]opensource®

FURLISHING

Source: 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 pradictive models

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
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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
& TensorFloy #;
/¢

CONCEPTS, TOOLS, AND TECHNIQUES
TO BUILD INTELLIGENT SYSTEMS
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Aurélien Géron

Source: https://www.amazon.com/Hands-Machine-Learning-Scikit-Learn-TensorFlow/dp/1491962291



https://www.amazon.com/Hands-Machine-Learning-Scikit-Learn-TensorFlow/dp/1491962291

Source: Ernie Chan (2008), “

ERNEST P. CHAN

Quantitative Trading: How to Build Your Own Algorithmic Trading Business”, Wiley
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: 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 31



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 ¢ 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 32
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Financial
Technology







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. Simplification 2. Transparency : 3. Analytics 4. Reduced Friction




FinTech: Financial Services Innova
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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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Automation of High-Value Activities
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Investment Management

Source: https://www.stockfeel.com.tw/20154F- 15
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FinTech: Financial Services Innovation

SISFIAE

S'Zﬁ MIBE R (Cashless World)

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

i S e i i i i S i S i i o e e o o i i i i i S i S N S i S S S S S S 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 Fﬁ%ﬁ%ﬂﬁtﬂﬁ %%ﬁﬁﬁi (Smarter, Faster Machines)

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

ERKR : FugleM R
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FinTech: Payment

—— -
-——

Crypto P2P FX

Currency

Emerging Payment Rails

Mobile Money
h ~
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I, \\
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N g Payments L
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FinTech: Payment

Cashless World
Emerging Payment Rails

HRSHR
Cashless World

mARBISZ (T (Streamlined Payment) » JRTEH{E
%2 (Next Generation Security) » IREEES -

FHESZ(T

*
i i ¥hEsE(d
& Emerging
Payment Rails

ZiBRE (Cryptographic Protocols) » {T&
#£8 - P2P

1

%R : FugleBIFEE

45



FinTech: Insurance

Sharing  Autonomous
Economy  Vehicles

Insurance Disaggregation

Digital -
Distribution Securitization :
and Hedge A
Funds \
Internet of Advanced \ | ‘
Things Sensors \
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Connected Insurance : Specialized
N Wearable -~~~ , Products
Phe Computers LY )/ ‘\
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\ | 'I \
------- 1
' .
Lo \ Virtual
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\
~ ' Mobile

Source: http://www3.weforum.org/docs/WEF_The_future _of financial_services.pdf
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FinTech: Insurance
Insurance Disaggregation
Connected Insurance

gl |

paseizss |

(G{EiEZEF
Insurance
Disaggregation
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Connected
Insurance
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Source: https://www.stockfeel.com.tw/2015F-tH SR AL I — KA AN 4 Rl AR %5/ 47



FinTech: Deposits & Lending

Funds \
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Things Sensors
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I
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I

& Smart Contracts

Crowdfunding
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FinTech: Deposits & Lending

Alternative Lending
Shifting Customer Preferences

EE3 | mamiss |
Aiﬁﬂ"gg SER($PE (Alternative Adjudication) + EEf
ternative &
Lending {Li7iiz ~ P2P
/ mamsn .
" Shifting Customer ERER{T 2.0 « SR1TRIFS : API ~ {TEDERIT

Preferences

EL

BRI : FugleBiRE21E
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FinTech: Capital Raising
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4 FinTech: Capital Raising
Crowdfunding

BB

\ ox
. BREE

' SEA{PEL (Aternative Adjudication) » B 1K
/  Crowdfunding

(FIZEHE (Empowered Angel Investors)

E%EE : FugleBREE
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Market Information
Platforms

New
Market Platforms
Automated Data

! Collection & Analysis e
| » Algorithms
'| Cloud-

Automation of Computing Capability
rig-value . - Process
Activities i X

‘ Externalisation
\\ i
" Automated Advice & Open Source
Management I

Empowered
Investors

Social
Trading

Trading

Retail Algorithmic _ _

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

il TR 4

BRERE | jpxs peennyEEE . e
Investors i E325 (Retail Algorithmic Trading)

} imi=IhaEBME T 2RI BR #% (Process-as-a-Service, PaaS) *

i Process BEHHEE= (Capability Sharing) ~ RS « B

Externalisation

-

wHER /|
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FinTech: Market Provisioning
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FinTech: Market Provisioning

Smarter, Faster Machines
New Market Platforms

[ S#h

s s
Smarter, Faster
Machines

\

H22 S HEUWE (Machine Accessible Data) ~ A
TEEZ /#3828 - XBUR

HEES
New Market

Platforms

—

BlEWmEmES ALGOMI~ EE / HSE
HEF A NOVUS » FAZ / BliZS-& BISON »
FAFBETAES LQUITY » BEYE S RELT
HHEHFES ClauseMatch

E®KE : FugleBRE21E
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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 Assistants/Boa / Credit Scoring \
#55 Digital - H,0 ; o
AYASDI & 95 ing Occontext relevant’ H, sentient KASIST@ Typescore Qlire
KENSHOC @corticol.io A\ Numenta  turi CLONE ALG® ©TRIM ‘ ,
% — @ﬁnance
\_ DataRobot . - .. ) > Alp ® Penny o
N \\\VWMNUT . . ADr i
Market Research & Sentiment Analysis \ R HM/ INSURIFY WecashliiRE =
indi 4 ' L & SURE.
indico €Qcuity Ditucene " Blockchain ) S o hean y
1] H - {r‘“\
& Dataminr ) ®) Skry Fi@; - .
- \ Wl /) [ PersonalBanking
Search Engine - ~ ersonetics®
;345 alphasense \_ 0 ) [ FraudDetection PRYSONSHCR.
) o v
4 N SBDA
Debt Collection feedqu \ hd group
RINZALTER
TrueAccord ke
&: CBINSIGHTS \ J \_ J

www.cbinsights.com

Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/ 58



Artificial Intelligence (Al) in Fintech

General Purpose/ Predictive Analytics

AYASDI % E‘g‘gning occontext relevant H,O

KENSHC @corticol.io J{s’a Numenta tun
nNervana %
DataRobot !, ' '“''*“

Market Research & Sentiment Analysis

indico <€4acuity mjLuceno

uontitative Arclytics

% Dataminr-

Search Engine

4 alphasense

59



Gjantitative Tradi@
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Artificial Intelligence (Al) in Fintech
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AN wealthfront
Wealthfront Robo Advisor

Wealthfront
ACTIVITY

3:43 PM

ACCOUNTS

Carrier ¥

ﬁ Wealthfront
$237,915 * $3,593,720
! Net worth at retirement
$105,813 * $2,951,091
Net worth today Net worth at retirement
$8.2M

Net Worth Today (2
Retire at age 65

Retire at 65

in 63 Years

== You'll have == You'll need

You are 77% on track for retirement v
Today
Investments $208,246.79
You're 72% on track for retirement =
Wealthfront 2 minutes ago
& My Roth IRA $115,871.91 INVESTMENTS $262,274
Wealthfront Personal Account Just updated
E*TRADE 2 minutes age 9
My Personal Account $92.374.88 My Personal Account $66,813
77N Vanguard Joint Account
T _‘J Track another account .
1] (U + =
Activity Add Funds Invite Friends

Accounts
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Summary

* This course introduces the fundamental concepts and

research issues 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 with Scikit-Learn In Python

— Deep Learning for Financial Time Series Forecasting with
TensorFlow

— Case Study on Artificial Intelligence for Investment Analysis
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Contact Information

;4L F %+ (Min-Yuh Day, Ph.D.)
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%25 1 02-26215656 #2846

{2 & : 02-26209737

32 % : B929

Hohk @ 25137 LW R KB 35 H 38 1513%
Email : myday@mail.tku.edu.tw

#ut : http://mail.tku.edu.tw/myday/
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