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Publications Co-Chairs, IEEE/ACM International Conference on
Advances in Social Networks Analysis and Mining (ASONAM 2013-)

Program Co-Chair, IEEE International Workshop on
Empirical Methods for Recognizing Inference in TExt (IEEE EM-RITE 2012-)

Workshop Chair, The IEEE International Conference on
Information Reuse and Integration (IEEE IRI)
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1. Al in FinTech
2. Financial Services
3. Innovation and Application



Al and Big Data Analytics in Finance
o &kFHF (spring 2017) (EMBA IMTKU)

— (Financial Technology, FinTech)

o RAF5 A Bk R EIE AT (Fall 2017) (EMBA IMTKU)

— Big Data Analytics in Finance
o NI & EIHF M (Fall 2018) (EMBA IMTKU)

— Artificial Intelligence for Investment Analysis

o 5 E &7k K IE 5 H (Fall 2019) (MBA DBETKU)
— Al in Finance Big Data Analytics

s ATHEMF2 R (Fall 2019) (EMBA IMTKU)

— Al in Financial Application
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 Journal Publications

1.

Min-Yuh Day, Paoyu Huang, and Yensen Ni (2019), "Trading as sharp movements in
oil prices and technical trading signals emitted with big data concerns”, Physica A:
Statistical Mechanics and its Applications, Volume 525, 1 July 2019, pp. 349-372.
Min-Yuh Day, Manhwa Wu, Paoyu Huang, and Yensen Ni (2018),

"Investing Strategies as the Sharp Movement in Exchange Rates Occurred—
Evidence for the Constituent Stocks of SSE 50 and TW 50",

The Journal of Investing, , Volume 27, Issue 4, Winter 2018, pp. 58-68.

Min-Yuh Day, Paoyu Huang, Yensen Ni, and Yuhsin Chen (2018),

"Do Implicit Phenomena Matter? Evidence from China Stock Index Futures", The
Journal of Alternative Investments, Volume 21, Issue 1, Summer 2018, pp. 79-91.

Yensen Ni, Yirung Cheng, Paoyu Huang, and Min-Yuh Day (2018),

"Trading strategies in terms of continuous rising (falling) prices or continuous
bullish (bearish) candlesticks emitted"”, Physica A: Statistical Mechanics and its
Applications, Volume 501, 1 July 2018, pp. 188-204.

Min-Yuh Day, Paoyu Huang, Yensen Ni, and Yuhsin Chen (2018),

"Do Intraday Large Price Changes Matter for Trading Index Futures? Evidence from

China Futures Markets", Journal of Financial Studies, Volume 26, Number 2, June
2018, pp. 139-174.




Selected Research Publications

e Conference Publications

1. Min-Yuh Day, Tun-Kung Cheng and Jheng-Gang Li (2018),
"Al Robo-Advisor with Big Data Analytics for Financial Services",
in Proceedings of the 2018 IEEE/ACM International Conference
on Advances in Social Networks Analysis and Mining (ASONAM
2018), Barcelona, Spain, August 28-31, 2018.

2. Min-Yuh Day, Jian-Ting Lin and Yuan-Chih Chen (2018),
"Artificial Intelligence for Conversational Robo-Advisor", in
Proceedings of the 2018 IEEE/ACM International Conference on
Advances in Social Networks Analysis and Mining (ASONAM
2018), Barcelona, Spain, August 28-31, 2018.

3. Min-Yuh Day and Chao-Yu Chen (2018),
"Artificial Intelligence for Automatic Text Summarization", in
Proceedings of the 2018 IEEE 18th International Conference on
Information Reuse and Integration (IEEE IRl 2018), Salt Lake
City, Utah, USA, July 7-9, 2018.



Selected Research Publications

e Conference Publications

4. Min-Yuh Day, Tun-Kung Cheng and Jheng-Gang Li (2018), "Artificial
Intelligence for Time Series Forecasting in Financial Markets",
International Conference on INTERNET STUDIES (NETs 2018),
Takamatsu, Japan, April 2-4, 2018.

5. Min-Yuh Day, Chao-Yu Chen, Wan-Chu Huang, I-Hsuan Huang, Shi-Ya
Zheng, Tz-Rung Chen, Min-Chun Kuo, Yue-Da Lin, and Yi-Jing Lin
(2017), "IMTKU Question Answering System for World History Exams
at NTCIR-13 QA Lab-3", The 13th NTCIR Conference on Evaluation of
Information Access Technologies (NTCIR-13), Tokyo, Japan, December
5-8, 2017.

6. Min-Yuh Day and Yue-Da Lin, "Deep Learning for Sentiment Analysis
on Google Play Consumer Review", The 6th IEEE International
Workshop on Empirical Methods for Recognizing Inference in Text
(IEEE EM-RITE 2017), August 4-6, 2017, in Proceedings of the 2017
IEEE 18th International Conference on Information Reuse and
Integration (IEEE IRI 2017), San Diego, CA, USA, August 4-6, 2017.




Selected Research Publications

* Conference Publications
7. HEZ R TETF e s BEH
B BRATEBEHEXEMBEA F9EREE?
& 39 £ 475 3 @ The 29th International Conference of
Information Management (ICIM2018), Taichung, Taiwan,
June 3, 2018.
8. RFEXR BIHK E2XRE - R&EF - HREZE > BEH
AL EBERREFTERER, £29E RIEF N E 240
2t & The 29th International Conference of Information
Management (ICIM2018), Taichung, Taiwan, June 3, 2018.
O. [REBAT » B H » ALFEABHXAFHEAR, %295
B S 32 2L 47 A2t @ The 29th International
Conference of Information Management (ICIM2018),
Taichung, Taiwan, June 3, 2018.
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Paolo Sironi (2016)

FinTech Innovation:

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

Wiley Finance Series /

-um.

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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John M. Jordan (2012),

Information, Technology, and Innovation:

Resources for Growth in a Connected World,
Wiley

JOHN M. JORDAN

Information,

Technology,

~Innovation

Resources for Growth in a2 Connected World
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Brett King (2012),
Bank 3.0

Why banking is no longer somewhere you go, but something you do,
Marshall Cavendish International Asia Pte Ltd
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'BANK 3.0

WHY BANKING IS NO LONGER
| SOMEWHERE YOU GO, BUT
SOMETHING YOU DO




Brett King (2014),
Breaking Banks:

The Innovators, Rogues, and Strategists Rebooting Banking
Wiley

Brett King

(g ! \’f""u-

» »
PR

Breaking
Bahks

The Innovators, Rn,j:f.h}uv';., and S'.‘.t‘v'ri sts
Rebooting Banking

WILEY
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Chris Skinner (2014),

Digital Bank:

Strategies to Launch or Become a Digital Bank,

Marshall Cavendish International Asia Pte Ltd

DIGITAL
BAN \V<
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Everett M. Rogers (2003),

Diffusion of Innovations,
5th Edition, Free Press

DIFFUSION
PINVATIONS

'ﬁf. £
B .
ik I
| (Rogers,
' e I | 1962;

1971;
1983;

EVERETT M.ROGERS [

2003)




Joseph A. Schumpeter,

The Theory of Economic Development:

An Inquiry into Profits, Capital, Credit, Interest, and the Business Cycle,
Transaction Publishers, 1982

ECONOMIC
DEVELOPMENT |
~Joseph A. Schumpgter

~ With a New Introduction
——bydohn E. Elliott —  (Schumpeter, 1912)
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Intelligence
(Al)




Al, Big Data, Cloud Computing
Evolution of Decision Support,
Business Intelligence, and Analytics

Al Cloud Computing Big Data
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Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017),
Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson 21



Business Analytics

Business Analytics

i |
| |
| Predictive Prescriptive l
| i :
| |
¥ ' '
|5 What happened? | What will happen? What should | do? I
| § What is happening? | Why will it happen? Why should | do it? |
= | :
| , !
: v v Business reporting : v/ Data mining v/ Optimization :
: % v Dashboards v Text mining v’ Simulation |
| @ v’ Scorecards : v Web/media mining v Decision modeling :
: W v Data warehousing | v Forecasting v Expert systems |
| | |
: 0 | '
| QE’ Well-defined : Accurate projections Best possible :
| S business problems | of future events and business decisions |
| g and opportunities : outcomes and actions :
|
Lo /A\ ___________________________________ /}
. AN
e N
Business Intelligence Advanced Analytics

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson






Definition
of
Artificial Intelligence
(A.l.)



Artificial Intelligence

“ . the science and

engineering
of
making

intelligent machines”
(John McCarthy, 1955)



Artificial Intelligence

“... technology that
thinks and acts
like humans”



Artificial Intelligence

“... intelligence
exhibited by
machines or

software”



4 Approaches of Al

Thinking Humanly

Thinking Rationally

Acting Humanly

Acting Rationally

28



4 Approaches of Al

2.
Thinking Humanly:
The Cognitive
Modeling Approach

3.
Thinking Rationally:
The “Laws of Thought”
Approach

1.

Acting Humanly:
The Turing Test
Approach s

4.
Acting Rationally:
The Rational Agent
Approach

29



Al Acting Humanly:

The Turing Test Approach
(Alan Turing, 1950)

Natural Language Processing (NLP)
Knowledge Representation
Automated Reasoning

Machine Learning (ML)

Computer Vision

Robotics

30



Artificial Intelligence (A.l.)

Timeline

A.l. TIMELINE & -
m ‘:\ ‘A’-,'

1950 1955 1961 1964 1966 A.l. 1997 1998

Computer scientist Term ‘artificial First industrial robot, Pioneering chatbot The "first electronic WI NTER Deep Blue, a chess- Cynthia Breazeal at MIT
Alan Turing proposes a  intelligence’ is coined Unimate, goes to work  developed by Joseph person’ from Stanford, Many false starts and playing computer from  introduces KISmet, an
test for machine by computer scientist,  at GM replacing Weizenbaum at MIT Shakey is a general- dead-ends leave Al out |BM defeats world chess emotionally intelligent
intelligence. If a John McCarthy to humans on the holds conversations purpose mobile robot ;1o 014 champion Garry robot insofar as it
machine can trick describe “the science assembly line with humans that reasons about Kasparov detects and responds
humans into thinking it  and engineering of its own actions to people’s feelings

is human, then it has making intelligent

intelligence machines”

<0+ AlphaGo

1999 2002 2011 2011 2014 2014 2016 2017

Sony launches first First mass produced Apple integrates Siri, IBM’s question Eugene Goostman, a Amazon launches Alexa, Microsoft's chatbotTay = Google’s A.l. AlphaGo
consumer robot pet dog autonomous robotic an intelligent virtual answering computer chatbot passes the an intelligent virtual goes rogue on social beats world champion
AIBO (Al robot) with vacuum cleaner from assistant with a voice Watson wins first place  Turing Test with a third  assistant with a voice media making Ke Jie in the complex
skills and personality iRobot learns to navigate interface, into the on popular $1M prize of judges believing interface that completes inflammatory and board game of Go,
that develop overtime  and clean homes iPhone 4S television quiz show Eugene is human shopping tasks offensive racist notable for its vast
Jeopardy comments number (2179) of

possible positions




Artificial Intelligence

Machine Learning & Deep Learning

ARTIFICIAL
INTELUGENCE

e IR MACHINE
LEARNING

DEEP

A

1950's 1960’s 1970’s 1980's 1990's 2000's 2010's

Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.

Source: https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



Al, ML, DL

4 Artificial Intelligence (Al) A
4 Machine Learning (ML) A
Supervised Unsupervised
Learning Learning
Deep Learning (DL)
RNN LSTM GRU
. GAN )

Semi-supervised l Reinforcement

k Learning Learning ) )




3 Machine Learning Algorithms

TEMPORAL

DIFFERENCE

RENFORCEMENT LEARNING

G-LEARNING

K-MEANS

DEEP BELIEF
NETWORKS

CLUSTERING

UNSUPERVISED
LEARNING

PRINCIPAL
COMPONENT
ANALYSIS DIMENSIONALITY

REDUCTION

LINEAR
DISCRIMINANT

ANALYSIS
GENERALIZED

DISCRIMINANT
ANALYSIS

LEARNING

CONVOLUTIONAL
NEURAL NETWORK

REGRESSION

SUPERVISED
LEARNING

RANDOM
FOREST

LINEAR
REGRESSION

CLASSIFICATION NAIVE BAYES

CONDITIONAL
DECISION TREE

K-NEAREST NEIGHBORS

RECURSIVE NEURAL
NETWORK

MACHINE LEARNING
-+
DEEP LEARNING

EMAILS CDR

oc B ¥

SOCIAL
MEDIA WEB LOGS  SALES

ISCOVERY




Machine Learning (ML) / Deep Learning (DL)

-

Machine
Learning
(ML)

o

Supervised
Learning

1

Unsupervised
Learning

|

1

Reinforcement
Learning

|

Decision Tree
~ Classifiers |

Linear
~ Classifiers

Rule-based
~ Classifiers

[ Probabilistic |

~ Classifiers |
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Machine Learning (ML)

Meaningful
Compression

Structure Image

. o Customer Retention
Discovery Classification

Big data Dimensionality Feature Idenity Fraud

isualistai : Classification Diagnostics
Visualistaion Reduction Elicitation Detection g

Advertising Popularity
Prediction

Learning Learning Weather

Forecasting
*
M ac h I n e Population

Growth
Prediction

Recommender Unsupervised Supervised

Systems

Clustering Regression
Targetted

Marketing

Market
Forecasting

Customer

Segmentation L e a r n i n g

Estimating
life expectancy

Real-time decisions Game Al

Reinforcement
Learning

HEZRE e Skill Acquisition

Learning Tasks

36



FinTech



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

A 5 B
A | o~
i ' ]_. Q P \J
‘ F | ( ‘ | A/
6 05 S =

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




FinTech: Financial Services Innova

Automated Advice &

Crypto P2P FX
Currenc -
g Sharing  Autonomous
Emerging Payment Rails Economy  vehicles
Insurance Disagg
Mobile Money Digital
S Distribution
N
N
Y
|"‘§ﬁrsted Mobile AN Internet of As"ss:ggd
9 Payments “. Things
Connected Insurance
Cashless World

Crowdfunding
Open Source

Im
Management Alternative Due
Empowered Diligence ,
Investors .
Social
Trading

Retail Algorithmic _ _
Trading

Empowerment,”
’

Jolg

regation
Securitization \

and Hedge !
Funds |

Niche

\ Specialized
\ Wearable .- , Products
~ A
Artificial Streamlined ‘," Computers ,' \
" Intelligence / Payments - \ /I
I Machine Machine . i " ] \ B
: Learning Readable News So ‘ \-mTTTTT ! ‘l o
- " Strategic Role). ~~ ! \ Virtual
g’ Streamlined Smarter, Faster ,Z-,fcf,f[a " \\ P2P Lend 1 Technologies %
g Infrastructure Machines o \ ending ll ‘ g
1 - A
® \ Social Sentiment  * =~ Alternative i Mgt;le | =
8- \ . \ 1 7]
> AN Big Data | 3 " .
o ~  Market Information | Lending \ Shifting | o
o Platforms \  Customer | [y
- New | Alternative | Preferences | 3
% Market Platforms ! Adjudication : ’: :9.
1
= : Automated Data Advanced Reduced ———- - \ : Lr)nrd— ] Q
| SR RIS Algorithms Intermediation vl By
! Cloud- ’ - ot
: Computing  Capability ! Virtual Exchanges ' '
Automation of _ _ - - Shari \ & Smart Contracts ! ]
High-Value ,~ Process aring ,
Activities ~ .
' Externalisation
\

Vol

'l

N ’
1 o

(]

1

’
’

Customer

’
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FinTech:

Financial Services Innovation

1. Payments
2. Insurance
3. Deposits & Lending
4. Capital Raising
5. Investment Management
6. Market Provisioning



~a |
il .
2 A BNEEASY T \ -
B F o Step The Strategic Role of Data \ A ] :
2 sl memem v Y~ me ) & =
= 2 S
= 3 Strea'mined Infrastructure 0 \\‘ 30% ;{(@K \: % % E
% %" ‘@EEEEEE 03 ‘. 58 | ﬂ;%
w Marke'
B \% : Red FARD - © j T8
uced Intermediation l|

!
[ Z RN
-

-

SEEEHEHL

Automation of High-Value Activities
\ 4 \

Investment Management

Source: https://www.stockfeel.com.tw/20154F- 15

I
y) "'f§9f \\ ’@, I / /
p’°°'ss5 ggfb 69%' a8 / . /
oot %ﬁ' o 6/ // /
fiEREmE
M. Customer Empowerment ,” d
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Y

{RBiR

Insurance

!

-

Capital Raising
ERER : ERERAE

AL G — R CH Y B Rl AR 55/
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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 ~
A"
I, \\
!/
: ntegrated i 2
N g Payments L
] \
Cashless World .
Artificial Streamlined
' Intelligence / Payments
I Machine Machine , ;)
' Learmning Readable News " ¢
Strategic Rolel].
of Data

I

Streamlined Smarter, Faster

Infrastructure Machines
Social Sentiment

\
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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
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FinTech: Insurance

Sharing  Autonomous
Economy  Vehicles

Insurance Disaggregation

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

b
A
\

& 53 (Disaggregated Distribution) ~» =
BEF=PEX - HENEELE

b
“’-"-

RinRiERE

Connected
Insurance

A E R « FMAEE  WEE 1=
#(LFA

%R © FugleBR%21E

Source: https://www.stockfeel.com.tw/2015F-tH SR AL I — KA AN 4 Rl AR %5/ 50



FinTech: Deposits & Lending

Funds \
Internet of Advanced |
Things Sensors

\

| Niche
Connected Insurance . Specialized
\ Wearable - , Products
“ - Computers ,, ‘\
’ . ’
\ ' !
\ ' '
\ o= l‘
- ’\\ J \ Virtual 8
1
\\ P2P Lending : Technologies -
! \ o}
) “ Mobile | L
Alternative | 3.0 | e
H | —g = |
\ Lending . Shifting | go
‘ ,  Customer | =
| Alternative . Preferences X P~
| Adjudication | 9‘
' | Third ' S
Reduced - ---2Q - Pa::t - @Q
Intermediation v AP Y
/ ! |
I
‘\ Virtual Exchanges |
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

'| Lenumny

' Shirting
', Customer
l‘ Alternative . Preferences
| Adjudication |
[ I
Reduced - ---"C N : ET'T_
Intermediation v ! oy :
’ v API '
I
. Virtual Exchanges l| I /
\ & Smart Contracts ! / N
Vo d
'l )
1l ,’ ’ ‘
Crowdfunding s !
1 ! !
/ /
Alternative Due Customer ,»”
Diligence ; RTINS
/




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

/ \

/, Intglg“;:ated Mobile *\
N 9 Payments *\
/ \
! Cashless World
!
Artificial Streamlined
Inteligence / Payments
Machine Machine g

Learmning Readable News '

I
I
I
[ .~

Strategic Role

Streamlined Smarter, Faster of Data

Infrastructure Machines

()]

S

c

=) , |
a \ Social Sentiment K~
. — \

> ‘. Big Data
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FinTech: Market Provisioning

Smarter, Faster Machines
New Market Platforms
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The Economics of
Money,
Banking and
Financial Markets



Frederic S. Mishkin (2015),
The Economics of Money, Banking and Financial Markets,
11th Edition, Pearson

The Economics of Money, Banking,
and Financial Markets

https://www.amazon.com/Economics-Banking-Financial-Markets-Pearson/dp/0133836797
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d

Economics of Money,
Banking and Financial Markets

Money, Banking, and Financial System
Financial Markets
Financial Institutions

Central Banking and the Conduct of
Monetary Policy

International Finance and Monetary Policy

6. Monetary Theory

. Financial Services Industry
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Why Study

Money,

Banking, and
Financial

Markets?




Why Study Money, Banking, and
Financial Markets?

e To examine how financial markets
such as bond, stock and foreign exchange
markets work

* To examine how financial institutions
such as banks and insurance companies
work

* To examine the role of money in the
economy
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Overview of the Financial System

/ Funds
[

Lender-Savers
1. Households
2. Business firms
3. Government
4. Foreigners

Funds

Indirect Finance

Financial

Intermediaries

< spun4

Financial

Markets

Funds \
~N

Funds

Direct Finance

A4

Borrower-Senders
1. Business firms
2. Government
3. Households
4. Foreigners
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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 \
#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/ 66



Artificial Intelligence (Al) in Fintech

General Purpose/ Predictive Analytics
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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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Innovation



Innovation:
a hew idea,
method, or

device



Innovation:

something
new




Novelty :

something new or unusual

the novelty of a self-driving car



Creativity is not a
new ldea.
Creativity Is
an old belief
vou leave behind



FinTechs as Service Innovators:
Analysing Components of Innovation

3. Mostly
2. Processes are volume based
build to support pricing, hence

(‘:xisting customer customer pays Service levers

SERVICE
SYSTEM

need for only for
using
1,' ICrc:a]:mg ) 8. Instead of
value throug multichannel Regulation
improving SERVICE being great on
customers CONCEPT one channel
everyday life
Customers

4. Identifying
value through
own negative A 18 CO
experiences as building i Banks
a customer yourself is not

7. Understanding
tech is core but

5. 1" version | 6. Collaborating
quick and cheap | with e.g. banks and
=» showing it to | companies with a

customer for | direct access to

validation | customers
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Innovation

“a process of
searching and
recombining
existing knowledge
elements”



Search and recombination process to innovate:
A review of the empirical evidence and a research agenda

Research Policy
Strategic Management Journal
The Journal of Product Innovation Management
Technovation
Management Science
Academy of Management Journal
Administrative Science Quarterly }
R&D Management

Industrial and Corporate Change
Organization Science 7

Long Range Planning
Organization Studies |
Journal of Small Business Management
Journal of Management Studies |
Journal of Information Technology
The Academy of Management Perspectives |
Strategic Organization 7
Management Decision
Journal of Management
Journal of International Management

Journal of International Business Studies

Business Strategy and the Environment

14




Innovation Research

in
Economics,
Sociology and
Technology Management



Innovation Research in Economics,
Sociology and Technology Management

Stage of process Level of study Type of innovation
Economists Generation Industry Product and process
Idea generation Only technical
Project definition Only radical
Technologists

Contextual technologists

Organizational technologists

Seciologists
Variance sociologists

Process sociologists

Generation
Commercialization and
marketing
Diffusion

Generation
Idea generation
Problem solving adoption

Adoption
Initiation

Adoption
Initiation
Implementation

Adoption
Initiation
Implementation

Innovation (in the
industry context)

Organizational
Sub-system

Organization

Innovation (at the

organizational level)

Product and process
Only technical
Radical and incremental

Product and process
Only technical
Radical and incremental

Product and process
Technical and administrative
Radical and incremental

Product and process
Technical and administrative
Radical and incremental

81



Business,
Innovation,
and
Knowledge
Ecosystems



Business, Innovation, and Knowledge
Ecosystems

Innovation Ecosystems

integrate exploration {knowledge}

and exploitation (business)
ecosystems

. Business Ecosystems

focus on creating
Focal customer value

Knowledge Ecosystems

Company

focus on generating or

new knowledge and Platform
technologies
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Innovation Ecosystems

Characteristics

Business Ecosystems

Baseline of
Ecosystem

Co-creation of
innovation

Resource exploitation for
customer value

Relationships Gjobal business relationships Geographically clustered actors,
and both competitive and co- different levels of collaboration
Connectivity operative and openness

Innovation policymakers,

Actors and suppliers, customers, andifocal local intermediators,

companies as a core, other

Roles actors more loosely involved innovation brokers, and
funding organizations
A main actor that operates as
a platform sharing resources, Geographically proximate actors
Logic of assets, and benefits or interacting around hubs
Action aggregates other actors facilitated by intermediating

together in the networked
business operations

actors

Innovation Ecosystems

Knowledge Ecosystems

Knowledge exploration

Decentralized and disturbed
knowledge nodes, synergies
through knowledge exchange

Research institutes, innovators, and
technology entrepreneurs serve as
knowledge nodes

A large number of actors that are
grouped around knowledge
exchange or a central non-

proprietary resource for the benefit
of all actors
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Diffusion of Innovation Theory
(DOI)



Innovation
(Diffusion of Innovation)

1. Relative advantage
2. Compatibility

3. Complexity

4. Trialability

5. Observability



Diffusion of Innovation

100
75
=<
Q
%
2
50 »n
-y
Q
®
X
25
| 0
Innovators Early Early Late Laggards
2.5 % Adopters Majority Majority 16 %

13.5% 34 % 34 %
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Innovation Adoption Process

Source: Pichlak, Magdalena.
"The innovation adoption process: A multidimensional approach." Journal of Management and Organization 22, no. 4 (2016): 476.




Innovation Adoption Process

J
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. 1 User
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|
|
|
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\
|
|
|
|
|

Environmental |
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|
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1
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Source: Pichlak, Magdalena. Model
"The innovation adoption process: A multidimensional approach." Journal of Management and Organization 22, no. 4 (2016): 476. 89



Innovation Adoption Process

: INNOVATION ADOPTION PROCESS i
! INITIATION IMPLEMENTATION E
i """" R ecogmtzon ofaneed ------- ADOPTION DECISION : Innovation modification i :
. '_'_':::::::::::::::_-SIZ_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_-_-_-I LT T T ! :_'.':.'_'.'_'.'_'_'_'_'_'_'.'.'.'.'.'.'.\V_-_'_'_'_'_'.'.'.'.'.'.'.'.'.'.'_',' |
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! ; Initial attitude formation | Strategtc,‘ﬁnanczal ar.zd : 1 User acceptance ; !
R D Vo | |___ technological evaluation _ | s /sl IR
\ |1 Innovaion selection i | Generaluse of innovation |
|ENVIRONMENTAL | | ORGANIZATIONAL | | TOPMANAGERS | ! INNOVATION : USER ACCEPTANCE:
'CHARACTERISTICS! | CHARACTERISTICS | CHARACTERISTICS| | | _CHARACTERISTICS | | ATTRIBUTES !
i Dynamism ‘ E i ‘ Specialization ‘ E E Attitudes toward E : ‘ Relative advantage l i E : ’ Usefulness ‘ :
i Vi ! o innovation : i — ¥ i 1
{ Hostility | i 2| Horizontal differentiation || ! AR Compatibility I Ei Easeofuse |1
I : E : - - - - : : Demographic : et : - : """" P e e e e e e e e e et ';T:
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oo e e [ | 1 oo - 1 : :
: E : ‘ Centralization | ' { Trialability ’ 4
“ : o i
! [ Formalization ‘ | i ’ Observability ’ !
> i \ Human resources ‘ v T
A i
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RBV= _ DOI = Technology
Resource-Based View Diffusion of Innovation Theory ~ Acceptance
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FinTech Innovation
FinTech high-level classification

Lending

\

Profile

7 N 4 \ 4 N 4
Robo
Payments . Analytics Others
y Advisors y
\_ ) \_ Y, \_ ) \_ )
Advice Re-Balance Indexing
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Brett King (2014),
Breaking Banks:

The Innovators, Rogues, and Strategists Rebooting Banking
Wiley

Brett King

"\\’f“"n-
>
PRGN

Breaking
Banks

» INNOvators, ’n.( ues, and S'_‘.x’v‘r; sts
Rebooting Banking

WILEY
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“In the next 10 years,
we'll see more
disruption and changes
to the banking and
financial industry
than we've seen in the
preceding 100 years.”

(Brett King, 2014)



Fintech: Financial Technology

Disrupting Banking:
The Fintech Startups
That Are Unbundling
Wells Fargo, Citi and
Bank of America



Fintech: Unbunding the Bank

Unbundling of a Bank
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Fintech: Unbunding the Bank
Wealth Management: Wealthfront

Unbundling of a Bank
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Fintech: Financial Technology
Disrupting
European Banking:
The FinTech Startups
That Are Unbundling

HSBC, Santander, and
BNP



Unbundling of a European Bank
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Unbundling of a European Bank
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Artificial Intelligence
for
Conversational
Robo-Advisor



Al Conversational Robo-Advisor

Al Portfolio
Asset Allocation

Multichannel

Platforms

Al Conversation
Dialog System
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Portfolio Performance in 2016
Annual Portfolio Statistics

Black-Litterman

Portfolio Markowitz V\IIE:i:?IItIZ d S&P 500
- the LSTM Portfolio . Index
Investor Views Portfolio

Annual return 16.151% 15.172% 12.428% 9.643%
Annual volatility 13.897% 14.365% 15.870% 13.169%
Sharpe ratio 1.14697 1.05534 0.81762 0.76492
Stability 0.82500 0.82515 0.82514 0.78754
Max drawdown -10.105% -10.465% -12.529% -10.306%
Skew -0.35652 -0.52985 -0.56976 -0.36795

Kurtosis 2.49845 3.00613 2.41894 2.21958

Daily value at risk -1.688% -1.750% -1.948% -1.619%
Alpha 0.06445 0.05354 0.02158 0.00000

Beta 1.01485 1.04816 1.15631 1.00000

Information ratio 0.10935 0.09129 0.04655 -
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Cumulative Returns
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Portfolio Cumulative Returns

Cumulative Returns: Portfolios

- Black-Litterman Portfolio
- Markowitz Portfolio
- Equally Weighted Portfolio
e S&P 500 Index
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Source: Min-Yuh Day, Tun-Kung Cheng and Jheng-Gang Li (2018), "Al Robo-Advisor with Big Data Analytics for Financial Services", in Proceedings of the 2018

IEEE/ACM International Conference on Advances in Social Networks Analysis and Mining (ASONAM 2018), Barcelona, Spain, August 28-31, 2018.




System Architecture of
dvisor
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Cumulative Returns
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Conversational Model
(LINE, FB Messenger)

i | Aiwisfin
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how's going
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—— 23304MBE MR TF:
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Source: Min-Yuh Day, Jian-Ting Lin and Yuan-Chih Chen (2018), "Artificial Intelligence for Conversational Robo-Advisor", in Proceedings of the 2018 IEEE/ACM
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Conversational Robo-Advisor
Multichannel Ul/UX

Robots

ALPHA 2

ALPHA 2

®
L
ala

— —
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Al Chatbot for
Conversational
Commerce




IMTKU

Question Answering System
for

World History Exams
at NTCIR-13 QALab-3

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan



Tamkang University
VX s Rk 2011
IMTKU Textual Entailment System for

Recognizing Inference in Text
at NTCIR-9 RITE

Department of Information Management
Tamkang University, Taiwan

Min-Yuh Day Chun Tu
myday@mail.tku.edu.tw

NTCIR-9 Workshop, December 6-9, 2011, Tokyo, Japan
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Tamkang University
IX = kM 2013
IMTKU Textual Entailment System for

Recognizing Inference in Text
at NTCIR-10 RITE-2

Department of Information Management
Tamkang University, Taiwan

Min-Yuh Day Chun Tu Hou-Cheng Vong  Shih-Wei Wu  Shih-Jhen Huang
myday@mail.tku.edu.tw
NTCIR-10 Conference, June 18-21, 2013, Tokyo, Japan
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System Architecture of

Intelligent Dialogue and Question Answering System
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Summary
1. Al in FinTech

2. Financial Services
3. Innovation and Application
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