Al in Finance
Big Data Analytics

Al in FinTech: Financial Services
Innovation and Application

1081AIFBDA02
TLVXM2A (M2449) (8497) (Fall 2019)
(MBA, DBETKU) (3 Credits, Required) [Full English Course]

(Master’s Program in Digital Business and Economics)
Tue, 2, 3, 4, (9:10-12:00) (B1012)

Min-Yuh Day, Ph.D.

Associate Professor

Department of Information Management
Tamkang University m]cii[m

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

COp

2019-09-17


http://www.im.tku.edu.tw/
http://www.tku.edu.tw/
http://mail.tku.edu.tw/myday

Course Schedule

% Tamkang
g7 University

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
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Paolo Sironi (2016)

FinTech Innovation:

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

Wiley Finance Series /

"’- haad
.J.m..

Innovation

From Robo-Advisors to Goal Based
Investing and Gamiﬁmriou

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



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 a Connected World




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 ng

Breakmg
Banks
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Rebootmg 81nkmg
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Chris Skinner (2014),

Digital Bank:

Strategies to Launch or Become a Digital Bank,
Marshall Cavendish International Asia Pte Ltd
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Everett M. Rogers (2003),

Diffusion of Innovations,
5th Edition, Free Press

DIFFUSION
NNOVATIONS

o
| (Rogers,
: e 4 ‘ 1962;

1971;
1983;

EVERETTM.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

Wlth a New Introduction
by John E ElllOtt’ mEEE (Schumpeter, 1912)

11



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

18



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

19



Al Acting Humanly:

The Turing Test Approach
(Alan Turing, 1950)

Natural Language Processing (NLP)
Knowledge Representation
Automated Reasoning

Machine Learning (ML)

Computer Vision

Robotics

20



Boston Dynamics: Atlas

> Pl o) 0:22/0:54

#13 ON TRENDING
What's new, Atlas?

https://www.youtube.com/watch?v=fRj3404hN4|
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https://www.youtube.com/watch?v=fRj34o4hN4I

Humanoid Robot: Sophia

INVESTMENT®
INITIATINERFS S

,\T

s l ‘ ST'.ENT
) INITIATIVE

INVESTMENT | ENT

INITIATIVE NITIATIVE
| FUTURE / - x.a.f?
INVESTHAENT RdALL ”

b -
st A N/ v "r- SSI™2

> Pl o) 1:29/504 (cc K SC

https://www.youtube.com/watch?v=S5t6K9iwcdw
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https://www.youtube.com/watch?v=S5t6K9iwcdw

Can a robot pass a university entrance exam?
Noriko Arai at TED2017

|deas worth spreading DISCOVER

11:25 )

https://www.ted.com/talks/noriko arai_can _a robot pass a_university entrance exam
https://www.youtube.com/watch?v=XQZjkPyJ8KU

ATT
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https://www.ted.com/talks/noriko_arai_can_a_robot_pass_a_university_entrance_exam
https://www.youtube.com/watch?v=XQZjkPyJ8KU

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

S Ss MACHINE
LEARNING

DEEP

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/



Artificial intelligence (Al)

in optical networks

Mathematical formulations (e.g.,
Mixed Integer Linear Programming)

e.g. [2], [3]

Teaching-learning
based optimization
[119]

Simulated
Annealing
[47], [84], [85]

Genetic

Algorithms (GA)

[6]. [8]. [48], [69], [70], [71],
[72], [77], [78], [79], [80],
[90], [91], [92], [93], [94],
[110],
[114],

[111], [112], [113],
[115], [116], [120]

Ant Colony
Optimization (ACO)
[71. [9], [74], [81],
[82], [90], [109]

Artificial bee
colony algorithm
[76]

Gravitational search
algorithm H

[76]

Flre-fly
algorithm
[76]

Particle Swarm
Optimization
[73]

Swarm
Intelligence

Breadth-first search
[2], [3]

Tabu search
[86], [87]

Local search
algorithms
and metaheuristics

Game theory
[0}, [11], [12]

Statistical models

Search methods
and optimization
theory

Knowledge-based, reasoning
and planning methods
[13], [14], [15], [16], [17], [18]
[94], [97], [99], [100], [101]

Learning
methods

Artificial Intelligence
techniques in
optical networks

Bayesian networks
[19], [48], [55], [96],

Hidden Markov model

Kalman filtering

[20], [23] [21], [22]

Decision-making
algorithms

[106]

Markov decision processes
[24], [25], [26], [122]

Leaming probabilistic
methods

Supervised
learning

Machine

Leaming

Bayesian learning
[10], [98], [118]

Unsupervised
learning

Reinforcement
learning

Maximum a
Posteriori (MAP)
learning
[23], [30], [32],
[46], [55]

learning
[23], [31], [32],
[46], [54], [55]

Maximume-likelihood

Neural networks
[33], [39], [51], [52], [53],
[64], [65], [88], [89],
[95], [102], [107],
[108], [117], [121]

A

Support Vector
Machines (SVM)
[53], [56]. [58], [68]

Linear regression
[38], [49], [50]

|| Logistic regression

[50]

|| Random Forests (RF)

[37]

P

Instance-based learning (e.g.,
K-nearest neighbors/
Case-Based Reasoning)
[34], [35], [36], [48], [57], [83]

Principal Component
. Analysis (PCA)
[41]. [89]

Clustering K-means
[40], [42], [75], [96]

Q-learning
[45], [104], [105]

26






Financial
Technology







Financial Technology
FinTech

“providing
financial services
by making use of

software and
modern technology”



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

31


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

Mike Thornton (2016),

History of Money: Financial History:
From Barter to Bitcoin - An Overview of Our Economic History, Monetary System &
Currency Crisis, CreateSpace Independent Publishing Platform

HI TORE
ONEY

1nanc1al HlStO

MIKE THORNTON

Source: https://www.amazon.com/History-Money-Financial-Overview-Economic/dp/154107582X
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https://www.amazon.com/History-Money-Financial-Overview-Economic/dp/154107582X

Money and Financial History

Why is a printed piece of paper worth anything?

How can a coin be worth more or even less than
the number stamped on it?

Why is digital money real money?

How can money be worth more or less than it
was yesterday?

33






Exchange



Barter



Barter
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Money
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Coin

10N

Gold Bull

41



Gold Bullion Coin

Source: http://www.wpclipart.com/money/coins/American_buffalo_gold_bullion_coin_back.jpg.html
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Coin US Penny




Gold Bricks




Financial
Services




Financial Services

Credit Card

46



Financial Services




Treasure

48



Safe

Source: http://www.wpclipart.com/money/safe/steel_safe.png.html
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Currency Exchange







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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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



FinTech: Payment

- - -

P2P FX
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Emerging Payment Rails
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FinTech: Insurance

Sharing  Autonomous
Economy  vVehicles

Insurance Disaggregation

Digital -
Distribution Securitization 3
and Hedge \
Funds 1
Internet of Adsev:nced \ : 1
Things Sors !
ng \ Niche,
Connected Insurance Specialized
\\ , Products
\ - / .
’t“ ! \\
\ \
-~ 1 Virtual
Technologies

N Mobile

Source: http://www3.weforum.org/docs/WEF_The_future__of financial_services.pdf
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FinTech: Deposits & Lending
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FinTech: Capital Raising
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FinTech: Investment Management

~ Market Information
Platforms

New
Market Platforms
Automated Data

" ) R Advanced
| Collection & Analysis Algorithms
'| Cloud-
Automation of Computing Capability
gh-Value ,” N Sharing
High-Value ,
Activities Process
: Externalisation
\
\
Automated Advice & Open Source
Management I
Empowered
Investors
Social
Trading

Retail Algorithmic
Trading
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FinTech: Market Provisioning
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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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B W nNe

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
Monetary Theory
Financial Services Industry
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INTRODUCTION

1. Why Study Money, Banking, and Financial
Markets?

2. An Overview of the Financial System
3. What Is Money?
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FINANCIAL MARKETS

4. Understanding Interest Rates
5. The Behavior of Interest Rates
6. The Risk and Term Structure of Interest Rates

7. The Stock Market, the Theory of Rational

Expectations, and the Efficient Market
Hypothesis

67



FINANCIAL INSTITUTIONS

8. An Economic Analysis of Financial Structure

9. Banking and the Management of Financial
Institutions

10. Economic Analysis of Financial Regulation

11. Banking Industry: Structure and Competition
12. Financial Crises

68



CENTRAL BANKING AND THE
CONDUCT OF MONETARY POLICY

13. Central Banks and the Federal Reserve
System

14. The Money Supply Process
15. The Tools of Monetary Policy

16. The Conduct of Monetary Policy: Strategy
and Tactics

69



MONETARY THEORY

19. Quantity Theory, Inflation, and the Demand for
Money

20. The IS Curve

21. The Monetary Policy and Aggregate Demand
Curves

22. Aggregate Demand and Supply Analysis

23. Monetary Policy Theory

24. The Role of Expectations in Monetary Policy
25. Transmission Mechanisms of Monetary Policy

70



Financial Services Industry

26. Financial Crises in Emerging Market Economies
27. The ISLM Model

28. Nonbank Finance

29. Financial Derivatives

30. Conflicts of Interest in the Financial Services
Industry

71



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

73



Financial Markets

* Markets in which funds are
transferred from people who have an
excess of available funds to people
who have a shortage of funds

—Bond market

—Stock market
—Foreign exchange market



Financial Institutions

* Financial Intermediaries: institutions that
borrow funds from people who have saved
and make loans to other people:

—Banks: accept deposits and make loans

— Other Financial Institutions: insurance
companies, finance companies, pension
funds, mutual funds and investment banks

 Financial Innovation: the advent of the
information age and e-finance

75



Money and Business Cycles

* Money plays an important role in generating
business cycles

* Recessions (unemployment) and expansions
affect all of us
* Monetary Theory ties changes in the money

supply to changes in aggregate economic
activity and the price level
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Overview of the Financial System

Indirect Finance

/ Funds
[

Lender-Savers

1. Households
2. Business firms Funds
3. Government

4. Foreigners

Financial

Intermediaries

< spun4

Financial

Markets

Funds \
~N

V

Borrower-Senders

1. Business firms
Funds 2. Government
3. Households

4. Foreigners

Direct Finance
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Money




80



Meaning of Money

Money (=money supply) any vehicle used as a
means of exchange to pay for goods, services
or debts.

In today’s society, any asset that can quickly
be transferred into cash is considered money.

The more liquid an asset is, the closer it is to
money.

In economics, money does hot mean wealth
nor does it mean income.
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Functions of Money

* Medium of Exchange
e Unit of Account
e Store of Value



Medium of Exchange

By eliminating barter, this function of money
increases efficiency in a society.

As human societies started to engage in
exchange money had to be invented.

Any technological change that
reduces transaction costs

increases the wealth of the society.

Any technological change that allows people
to specialize also increases wealth.
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Unit of Account

 We use money to measure the value of goods and
services.

e Suppose we had 4 goods and no money. How do we
measure the price of each good?

— Ain terms of B
— B in terms of C N!/2(N-2)!
—Cinterms of D
— Ain terms of C
—Aintermsof D
—Binterms of D

* Money allows to quote prices in terms of currency only.
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Store of Value

All assets are stored value.

Money, although without any return, is still desirable to
hold because it allows purchases immediately.

Other assets take time (transaction costs) to use as a
payment for purchases.

The more liquid an asset is, the less transaction cost it
carries.

Inflation erodes the value of money.
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Evolution of the Payments System

e Commodity Money:

—valuable, easily standardized and
divisible commodities

(e.g. precious metals, cigarettes).
* Fiat Money:

—paper money decreed by governments
as legal tender.
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Electronic Money
Debit Cards

— Instant transfer from your checking account to
merchant’s checking account.

Stored Value Card
— Gift cards.

Electronic Cash

— Account set up on a person’s PC from her bank
whereby she can buy products over the Internet.

Electronic Checks

— Checks written on PC and sent through the Internet.

87



Benefits of Paper Checks

Cheaper than telecommunications network.
Provide receipts.

Allow float.

May be more secure; avoid hacker problems.
Do not leave a wealth of information trail.
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Measuring Money
M1:

— Currency, demand deposits, travelers checks.

M2:

— M1, saving deposits, small time deposits, retail MMMEF.

M3:

— M2, large time deposits, repos, Eurodollar deposits,
institutional MMMF.

MZM:
— M2, institutional MMMF minus small time deposits.

Growth rates of these aggregates do not always go hand in hand,
making monetary policy difficult since signals are conflicting.

89



The IS Curve



The IS

(Investment/Saving)

Curve



The IS (Investment/Saving) Curve

Interest rate, i

—

IS

Y
Output (Income), Y

92



Price (p)

Q*
Quantity (q)
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The ISLM Model



Goods and Financial Markets:

The ISLM Model

(Investment Saving —
Liquidity Preference Money

Supply)
model



Interest rate, i

—

The ISLM Model
(Investment Saving —

Liquidity Preference Money Supply) model

LM

IS

Y
Output (Income), Y

96



Price (p)

Supply and Demand

Equilibrium

Q *
Quantity (q)
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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
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Artificial Intelligence (Al) in Fintech

General Purpose/ Predictive Analytics

AYASDI % Digital  ~context relevant” H0O

Reasoning

KENSHC @corticol.io Z* Numenta tu%
DataRobot [/ /7"°

Market Research & Sentiment Analysis

indico <4acuity mjLucena

Cucntitative Anclytics

% Dataminr-

Search Engine

e

i alphasense
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AN wealthfront

Wealthfront Robo Advisor
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Financial
Services




Technology
Innovation




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
hew ldea.
Creativity Is
an old belief
vou leave behind



FinTechs as Service Innovators: Analysing

Components of Innovation

1. Creating
value through
improving
customers
everyday life

4. Identifying
value through
own negative
experiences as
a customer

2. Processes are
build to support
existing customer

3. Mostly
volume based
pricing, hence
customer pays

SERVICE

SYSTEM

need for only for
using
8. Instead of
multichannel
SERVICE being great on
CONCEPT one channel

5. 1" version
quick and cheap
=» showing it to

customer for

validation

7. Understanding
tech is core but
building it
yourself is not

6. Collaborating
with ¢.g. banks and
companies with a
direct access to
customers

Service levers

Regulation

Customers

Banks
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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

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

Management Decision

Journal of Management

Journal of International Management

Journal of International Business Studies

.I.Illll.ll.II.III.I A | . | | A . . |
+
+
+

Business Strategy and the Environment

14

(=
N
o
o
0o
o
~

Source: Savino, Tommaso, Antonio Messeni Petruzzelli, and Vito Albino. "Search and recombination process to innovate:
A review of the empirical evidence and a research agenda." International Journal of Management Reviews (2017). 113



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

Sociologists
Variance sociologists

Process sociologists

Generation
Commercialization and
marketing
Diffusion

Generation
Idea gencration
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
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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 [ty

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 Global business relationships Geographically clustered actors,
and both competitive and co-

Connectivity operative

different levels of collaboration
and openness

Innovation policymakers,

Actors and oL plpli=re; BUsieErs, Sl ok 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
;T
]
50
-
Q
®
©
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. 122
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e

Innovation Adoption Process

Initial attitude formation
J D

Innovation selection i

___________

INNOVATION ADOPTION PROCESS E
IMPLEMENTATION ;
ADOPTION DECISION Innovation modification i
e oo S ! S /Al B
...... Adoption decision . S| §_ Trials for confirmation :
Strategic, financial and V| T U\y """"""""" .
’ . ! : ser acceptance 1
..... technological evaluation SN
.. General use of innovation ___i| |
I ﬁ ------------------------ H ------------------------ ﬁ
'ENVIRONMENTAL | |  ORGANIZATIONAL | TOPMANAGERS | ! INNOVATION : USER ACCEPTANCE;
'CHARACTERISTICS! ' CHARACTERISTICS 'CHARACTERISTICS; | CHARACTERISTICS | ' _ATTRIBUTES |
{  Dynamism } : E { Specialization E Attitudes toward || : Relative advantage H 5 ' Usefulness :
v | : : innovation ] I - ! : !
{ Hostility } ! E ! l Horizontal differentiation ' ' ! Compatibility ‘. il [ Ease of use |
! LB —— — '\ Demographic || i : : TOTTT DT ODTCCTD '
{ Complexity ‘ ! 8 : ‘ Vertical differentiation : characteristics ! 8: Complexity [:
e —————————— ! ', lmmcc e e —————————— ! : :
=4 Centralization | Trialability I
| Formalization : Observability E
= VizoosoooooroosonooToaas g
TAM=
DOI = Technology
Diffusion of Innovation Theory Acceptance
Model

RBV

Human resources

Financial resources

RBV=

Resource-Based View
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Innovation Adoption Process

Initiation Adoption decision Implementation
Factors Mean Me Q3 Q1 QD Mean Me Q3 Q1 QD Mean Me Q3 Q1 QD
Environmental characteristics Dynamism 34 3 4 2750625 36 4 4 3 05 4 4 5 4 05
Hostility 33 3 425 3 04625 39 4 425375025 37 4 45 35 05
Complexity 45 5 5 4 05 32 3 4 2750625 33 3 425 3 0.625
Organizational characteristics Specialization 38 4 425375025 29 3 4 2 1 2 2 325 2 0.625
Horizontal differentiation 28 3 375 27505 27 3 35 2 075 2 2 35 2 075
Vertical differentiation 21 2 325 2 04625 33 3 4 25 075 31 3 4 275 0.625
Centralization 2 2 325 2 04625 38 4 425375025 39 4 425 375 0.25
Formalization 21 2 3 1750625 3 3 425 3 0625 33 3 4 3 05
Human resources 49 5 5 45 025 4 4 5 4 05 41 4 5 4 05
Financial resources 32 3 4 25 075 41 4 425375025 48 S5 5 4 05
Top managers characteristics Top managers attitude towards 41 4 45 4 025 39 4 425 375025 4 4 45 35 05
innovation
Top managers demographic 23 2 325 1.75 0.75 2 25 3 1 1 22 2 3 15 075
characteristics
Innovation characteristics Relative advantage 3 3 4 2750625 44 45 5 4 05 31 3 4 275 0.625
Compatibility 28 3 35 2 075 39 4 425375025 39 4 425 375 0.25
Complexity 36 4 425375025 38 4 4 3750125 39 4 425 375 0.25
Trialability 32 3 4 2750625 31 3 4 25 075 41 4 5 4 05
Observability 34 35425 3 0625 31 35 4 2 1 33 3 425 3 0.625
User acceptance attributes Usefulness 32 3 4 2 1
Ease of use 4 4 5 4 05
Note.

Me = median; Q = quartile; QD = quartile deviation.
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Innovation Adoption Process

Initiation Adoption decision Implementation
Round Round Round Round Round Round
Factors 1 2 Factors 1 2 Factors 1 2
Complexity in the 45 4.2 Dynamism in the 3.6 3.4 Dynamism in the 4.0 3.8
environment environment environment
Specialization 3.8 3.4 Hostility in the 39 4.0 Hostility in the 3.7 3.4
environment environment
Horizontal 2.8 3.1 Centralization 38 3.8 Centralization 39 3.8
differentiation
Human resources 49 5.0 Human resources 4.0 4.2 Formalization 3.3 3.2
Top managers 41 4.3 Financial resources 41 4.4 Human resources 41 4.4
attitude towards
innovation
Innovation 3.6 3.3 Top managers 3.9 4.0 Financial resources 48 5.0
complexity attitude towards
innovation
Relative advantage 44 4.1 Top managers 4.0 4.4
attitude towards
innovation
Innovation 39 3.6 Innovation 3.9 3.8
compatibility compatibility
Innovation 3.8 3.8 Innovation 3.9 3.9
complexity complexity
Innovation 4.1 3.9
trialability
Ease of use 4.0 4.2
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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

Breaking
Banks

The Innovators, Rogues, and Str
Rebootmg Bmkmg

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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Financial Technology (Fintech)
Categories

Banking Infrastructure

Business Lending

Consumer and Commercial Banking
Consumer Lending

Consumer Payments

Crowdfunding

Equity Financing

Financial Research and Data
Financial Transaction Security
Institutional Investing

International Money Transfer
Payments Backend and Infrastructure
Personal Finance

Point of Sale Payments

Retail Investing

Small and Medium Business Tools
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