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Course Schedule (1/2)

Week    Date    Subject/Topics
1   2019/09/10   Course Orientation on AI in Finance Big Data 

Analytics
2   2019/09/17   AI in FinTech: Financial Services Innovation 

and Application
3   2019/09/24   ABC: AI, Big Data, Cloud Computing
4   2019/10/01   Business Models of Fintech
5   2019/10/08   Event Studies in Finance
6   2019/10/15   Case Study on AI in Finance Big Data Analytics I
7   2019/10/22   Foundations of AI in Finance Big Data Analytics 

with Python
8   2019/10/29   Case Study on Financial Industry Practice I
9   2019/11/05   Quantitative Investing with Pandas in Python
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Course Schedule (2/2)

Week    Date    Subject/Topics
10   2019/11/12   Midterm Project Report
11   2019/11/19   Machine Learning in Finance Application with

Scikit-Learn In Python
12   2019/11/26   Deep Learning for Financial Time Series

Forecasting with TensorFlow I
13   2019/12/03   Case Study on AI in Finance Big Data Analytics II
14   2019/12/10   Deep Learning for Financial Time Series 

Forecasting with TensorFlow II
15   2019/12/17   Case Study on Financial Industry Practice II
16   2019/12/24   Deep Learning for Financial Time Series

Forecasting with TensorFlow III
17   2019/12/31   Final Project Presentation I
18   2020/01/07   Final Project Presentation II 3
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AI in FinTech: 
Financial Services 

Innovation and 
Application
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5Source: https://www.amazon.com/FinTech-Innovation-Robo-Advisors-Investing-Gamification/dp/1119226988

Paolo Sironi (2016)

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

Wiley
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John M. Jordan (2012), 

Information, Technology, and Innovation: 
Resources for Growth in a Connected World, 

Wiley

Source: https://www.amazon.com/Information-Technology-Innovation-Resources-Connected/dp/1118155785



Brett King (2012), 
Bank 3.0

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

7Source: https://www.amazon.com/Bank-3-0-Banking-Somewhere-Something/dp/1118589637
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Brett King (2014), 
Breaking Banks: 

The Innovators, Rogues, and Strategists Rebooting Banking
Wiley

Source: https://www.amazon.com/Breaking-Banks-Innovators-Strategists-Rebooting/dp/1118900146



Chris Skinner (2014), 

Digital Bank: 
Strategies to Launch or Become a Digital Bank, 

Marshall Cavendish International Asia Pte Ltd

9Source: https://www.amazon.com/Digital-Bank-Strategies-Launch-Become/dp/9814516465



Everett M. Rogers (2003), 
Diffusion of Innovations, 

5th Edition, Free Press

10Source: https://www.amazon.com/Diffusion-Innovations-5th-Everett-Rogers/dp/0743222091

(Rogers, 
1962; 
1971; 
1983; 
1995; 
2003)



Joseph A. Schumpeter, 
The Theory of Economic Development: 

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

11Source: https://www.amazon.com/Theory-Economic-Development-Interest-Business/dp/0878556982

(Schumpeter, 1912)



AI, Big Data, Cloud Computing
Evolution of Decision Support, 

Business Intelligence, and Analytics
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 Chapter 1  • An Overview of Business Intelligence, Analytics, and Data Science  39

Evolution of Computerized Decision Support  
to Analytics/Data Science

The timeline in Figure 1.8 shows the terminology used to describe analytics since the 
1970s. During the 1970s, the primary focus of information systems support for decision 
making focused on providing structured, periodic reports that a manager could use for 
decision making (or ignore them). Businesses began to create routine reports to inform 
decision makers (managers) about what had happened in the previous period (e.g., day, 
week, month, quarter). Although it was useful to know what had happened in the past, 
managers needed more than this: They needed a variety of reports at different levels 
of granularity to better understand and address changing needs and challenges of the 
business. These were usually called management information systems (MIS). In the early 
1970s, Scott-Morton first articulated the major concepts of DSS. He defined DSSs as “inter-
active computer-based systems, which help decision makers utilize data and models to 
solve unstructured problems” (Gorry and Scott-Morton, 1971). The following is another 
classic DSS definition, provided by Keen and Scott-Morton (1978):

Decision support systems couple the intellectual resources of individuals with the capabilities 
of the computer to improve the quality of decisions. It is a computer-based support system 
for management decision makers who deal with semistructured problems.

Note that the term decision support system, like management information system 
and several other terms in the field of IT, is a content-free expression (i.e., it means dif-
ferent things to different people). Therefore, there is no universally accepted definition 
of DSS.

During the early days of analytics, data was often obtained from the domain experts 
using manual processes (i.e., interviews and surveys) to build mathematical or knowledge-
based models to solve constrained optimization problems. The idea was to do the best 
with limited resources. Such decision support models were typically called operations 
research (OR). The problems that were too complex to solve optimally (using linear or 
nonlinear mathematical programming techniques) were tackled using heuristic methods 
such as simulation models. (We will introduce these as prescriptive analytics later in this 
chapter and in a bit more detail in Chapter 6.)

In the late 1970s and early 1980s, in addition to the mature OR models that were 
being used in many industries and government systems, a new and exciting line of mod-
els had emerged: rule-based expert systems. These systems promised to capture experts’ 
knowledge in a format that computers could process (via a collection of if–then–else rules 
or heuristics) so that these could be used for consultation much the same way that one 

1.3 
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FIGURE 1.8 Evolution of  Decision Support, Business Intelligence, and Analytics.
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Definition 
of 

Artificial Intelligence 
(A.I.) 
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Artificial Intelligence 

“… the science and 
engineering

of 
making 

intelligent machines” 
(John McCarthy, 1955)

15Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



Artificial Intelligence 

“… technology that 
thinks and acts 
like humans”

16Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



Artificial Intelligence 

“… intelligence
exhibited by machines

or software”
17Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



4 Approaches of AI
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Thinking Humanly Thinking Rationally

Acting Humanly Acting Rationally

Source: Stuart Russell and Peter Norvig (2016) , Artificial Intelligence: A Modern Approach, 3rd Edition, Pearson International



4 Approaches of AI

19

2.
Thinking Humanly: 

The Cognitive
Modeling Approach

3. 
Thinking Rationally:
The “Laws of Thought” 

Approach

1.
Acting Humanly:

The Turing Test 
Approach (1950)

4. 
Acting Rationally:

The Rational Agent 
Approach

Source: Stuart Russell and Peter Norvig (2016) , Artificial Intelligence: A Modern Approach, 3rd Edition, Pearson International



AI Acting Humanly:
The Turing Test Approach

(Alan Turing, 1950)

• Natural Language Processing (NLP)
• Knowledge Representation
• Automated Reasoning
• Machine Learning (ML)
• Computer Vision
• Robotics

20Source: Stuart Russell and Peter Norvig (2016) , Artificial Intelligence: A Modern Approach, 3rd Edition, Pearson International



Boston Dynamics: Atlas 

21https://www.youtube.com/watch?v=fRj34o4hN4I

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


Humanoid Robot: Sophia

22https://www.youtube.com/watch?v=S5t6K9iwcdw

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


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

23
https://www.ted.com/talks/noriko_arai_can_a_robot_pass_a_university_entrance_exam

https://www.youtube.com/watch?v=XQZjkPyJ8KU

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.I.) Timeline 

24Source: https://digitalintelligencetoday.com/artificial-intelligence-timeline-infographic-from-eliza-to-tay-and-beyond/



Artificial Intelligence
Machine Learning & Deep Learning

25Source: https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



26Fig. 1. AI sub fields and techniques applied to optical networks.
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Source: Javier Mata, Ignacio de Miguel, Ramón J. Durán, Noemí Merayo, Sandeep Kumar Singh, Admela Jukan, and Mohit Chamania (2018), 
"Artificial intelligence (AI) methods in optical networks: A comprehensive survey", Optical Switching and Networking, 28, pp. 43-57
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Financial 
Technology

28
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FinTech



Financial Technology
FinTech

“providing 
financial services 
by making use of 

software and 
modern technology”

30Source: https://www.fintechweekly.com/fintech-definition



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

11th Edition, Pearson

31Source: https://www.amazon.com/Economics-Banking-Financial-Markets-Pearson/dp/0133836797

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

32Source: https://www.amazon.com/History-Money-Financial-Overview-Economic/dp/154107582X

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
Source: 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
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Exchange
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Barter
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Barter

37Source: https://www.jacksonvillebarter.com/
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Money

39Source: http://www.wpclipart.com/money/bills/bills_2/stack_of_bills_2.png.html



Bills

40Source: http://www.wpclipart.com/money/bills/bills_2/stack_of_bills_2.png.html



Gold Bullion Coin

41Source: http://www.wpclipart.com/money/coins/American_buffalo_gold_bullion_coin_front.jpg.html



Gold Bullion Coin

42Source: http://www.wpclipart.com/money/coins/American_buffalo_gold_bullion_coin_back.jpg.html



Coin US Penny

43Source: http://www.wpclipart.com/money/coins/coin_US_penny_2.png.html



Gold Bricks

44Source: http://www.wpclipart.com/money/gold/gold_bricks_stacked.jpg.html



Financial 
Services
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Financial Services

46Source: http://www.wpclipart.com/money/credit_card/credit_card.png.html



Financial Services

47Source: http://www.wpclipart.com/working/icons/Accountant_bank_officer.png.html



Treasure

48Source: http://www.wpclipart.com/money/treasure/treasure_chest_3.png.html



Safe

49Source: http://www.wpclipart.com/money/safe/steel_safe.png.html



Currency Exchange

50Source: http://www.wpclipart.com/signs_symbol/BW/travel_symbols/currency_exchange.png.html



Market
51



Financial 
Services
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Financial Services

53Source: http://www.crackitt.com/7-reasons-why-your-fintech-startup-needs-visual-marketing/



Financial Revolution with Fintech

54Source: http://www.hedgethink.com/fintech/european-fintech-top-100/



FinTech: Financial Services Innovation

55Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf



FinTech: 
Financial Services Innovation

1. Payments
2. Insurance

3. Deposits & Lending
4. Capital Raising

5. Investment Management
6. Market Provisioning

56Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf



FinTech: Payment

57Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

1



FinTech: Insurance

58Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

2



FinTech: Deposits & Lending

59Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

3



FinTech: Capital Raising

60Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

4



FinTech: Investment Management

61Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

5



FinTech: Market Provisioning

62Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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The Economics of 
Money, 

Banking and 
Financial Markets

63Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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

11th Edition, Pearson

64Source: https://www.amazon.com/Economics-Banking-Financial-Markets-Pearson/dp/0133836797

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


Economics of Money, 
Banking and Financial Markets

1. Money, Banking, and Financial System
2. Financial Markets
3. Financial Institutions
4. Central Banking and the Conduct of 

Monetary Policy
5. International Finance and Monetary Policy
6. Monetary Theory
7. Financial Services Industry

65Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



INTRODUCTION

1. Why Study Money, Banking, and Financial 
Markets?
2. An Overview of the Financial System 
3. What Is Money? 

66Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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 

67Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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

68Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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 

69Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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

70Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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

71Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



Why Study Money, 
Banking, and 

Financial Markets?

72Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



Why Study Money, Banking, and 
Financial Markets?

• 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

73Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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

74Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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

75Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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

76Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



Overview of the Financial System

77Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson
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What is 
Money?

78Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



Money

79Source: http://www.wpclipart.com/money/bills/bills_2/stack_of_bills_2.png.html



Bills

80Source: http://www.wpclipart.com/money/bills/bills_2/stack_of_bills_2.png.html



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 not mean wealth
nor does it mean income.

81Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



Functions of Money

• Medium of Exchange
• Unit of Account
• Store of Value

82Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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.

83Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



Unit of Account
• We use money to measure the value of goods and 

services.

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

– A in terms of B

– B in terms of C N!/2(N-2)!

– C in terms of D

– A in terms of C

– A in terms of D

– B in terms of D

• Money allows to quote prices in terms of currency only.
84Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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.

85Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



Evolution of the Payments System
• Commodity Money: 
– valuable, easily standardized and 

divisible commodities 
(e.g. precious metals, cigarettes).

• Fiat Money: 
–paper money decreed by governments 

as legal tender.

86Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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.

87Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



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.

88Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



Measuring Money
• M1: 
– Currency, demand deposits, travelers checks.

• M2: 
– M1, saving deposits, small time deposits, retail MMMF.

• 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.

89Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



The IS Curve

90Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



The IS
(Investment/Saving) 

Curve
91Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



The IS (Investment/Saving) Curve

92Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson
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93Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson
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The ISLM Model

94Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



Goods and Financial Markets:

The ISLM Model
(Investment Saving –

Liquidity Preference Money 
Supply) 
model

95Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson



The ISLM Model
(Investment Saving –

Liquidity Preference Money Supply) model

96Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson
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Supply and Demand

97Source: Frederic S. Mishkin (2015), The Economics of Money, Banking and Financial Markets, 11th Edition, Pearson
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Artificial Intelligence 
and 

Deep Learning 
for 

Fintech
98



From Algorithmic Trading 
to Personal Finance Bots: 

41 Startups Bringing 

AI to Fintech
99Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/



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

100Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

AI in Fintech



101Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

Artificial Intelligence (AI) in Fintech



102Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

Artificial Intelligence (AI) in Fintech
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Wealthfront Robo Advisor

Source: https://www.wealthfront.com/



Financial 
Services
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Technology
Innovation

105



Innovation

106Source: https://www.merriam-webster.com/dictionary/innovation



Innovation:
a new idea, 
method, or 

device
107Source: https://www.merriam-webster.com/dictionary/innovation



Innovation:
something 

new
108Source: https://www.merriam-webster.com/dictionary/innovation



Novelty :
something new or unusual

the novelty of a self-driving car

109Source: https://www.merriam-webster.com/dictionary/novelty



Creativity is not a 
new Idea. 

Creativity is 
an old belief 

you leave behind
110



FinTechs as Service Innovators: Analysing
Components of Innovation

111
Source: Riikkinen, Mikko, Kaisa Still, Saila Saraniemi, and Katri Kallio. "FinTechs as service innovators: analysing components of innovation." In ISPIM 

Innovation Symposium, The International Society for Professional Innovation Management (ISPIM), 2016.



Innovation
“a process of 

searching and recombining
existing knowledge 

elements”

112
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).



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



Innovation Research 
in 

Economics, 
Sociology and 

Technology Management
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Source: Gopalakrishnan, Shanti, and Fariborz Damanpour. 
"A review of innovation research in economics, sociology and technology management." Omega 25, no. 1 (1997): 15-28.



Innovation Research in Economics, 
Sociology and Technology Management
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Source: Gopalakrishnan, Shanti, and Fariborz Damanpour. 

"A review of innovation research in economics, sociology and technology management." Omega 25, no. 1 (1997): 15-28.



Business, 
Innovation, 

and 
Knowledge 
Ecosystems

116
Source: Valkokari, Katri. "Business, innovation, and knowledge ecosystems: how they differ and how to 

survive and thrive within them." Technology Innovation Management Review 5, no. 8 (2015).



Business, Innovation, and Knowledge Ecosystems
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Source: Valkokari, Katri. "Business, innovation, and knowledge ecosystems: how they differ and how to 

survive and thrive within them." Technology Innovation Management Review 5, no. 8 (2015).
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Business Ecosystems Innovation Ecosystems Knowledge Ecosystems

Baseline of 
Ecosystem

Resource exploitation for 
customer value

Co-creation of 
innovation Knowledge exploration

Relationships 
and 

Connectivity

Global business relationships 
both competitive and co-

operative

Geographically clustered actors, 
different levels of collaboration 

and openness

Decentralized and disturbed 
knowledge nodes, synergies 

through knowledge exchange

Actors and 
Roles

Suppliers, customers, and focal 
companies as a core, other 

actors more loosely involved

Innovation policymakers, 
local intermediators, 

innovation brokers, and 
funding organizations

Research institutes, innovators, and 
technology entrepreneurs serve as 

knowledge nodes

Logic of 
Action

A main actor that operates as 
a platform sharing resources, 

assets, and benefits or 
aggregates other actors 

together in the networked 
business operations

Geographically proximate actors 
interacting around hubs 

facilitated by intermediating 
actors

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

proprietary resource for the benefit 
of all actors

Source: Valkokari, Katri. "Business, innovation, and knowledge ecosystems: how they differ and how to 
survive and thrive within them." Technology Innovation Management Review 5, no. 8 (2015).

Innovation Ecosystems
Characteristics



Diffusion of Innovation Theory
(DOI) 

119Source: Everett M. Rogers (2003), “Diffusion of Innovations”, Free Press, 5th Edition



Innovation
(Diffusion of Innovation)

1. Relative advantage
2. Compatibility
3. Complexity
4. Trialability
5. Observability 

120Source: Everett M. Rogers (2003), “Diffusion of Innovations”, Free Press, 5th Edition



Diffusion of Innovation

121Source: https://en.wikipedia.org/wiki/Diffusion_of_innovations



Innovation Adoption Process

122
Source: Pichlak, Magdalena. 

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

Initiation Adoption 
Decision Implementation



Innovation Adoption Process
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Source: Pichlak, Magdalena. 

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

DOI = 
Diffusion of Innovation Theory 

TAM= 
Technology 
Acceptance 
Model

RBV=
Resource-Based View

Initiation Adoption 
Decision Implementation

Environmental 
Characteristics

Organizational 
Characteristics

Top Managers 
Characteristics

Innovation  
Characteristics

User 
Acceptance 
Attributes



Innovation Adoption Process
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Source: Pichlak, Magdalena. 

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

DOI = 
Diffusion of Innovation Theory 

TAM= 
Technology 
Acceptance 
Model

RBV=
Resource-Based View
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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.
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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.



FinTech Innovation
FinTech high-level classification
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Lending Payments AnalyticsRobo
Advisors Others

Profile Advice Re-Balance Indexing

Source: Paolo Sironi (2016), “FinTech Innovation: From Robo-Advisors to Goal Based Investing and Gamification”, Wiley.
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Brett King (2014), 
Breaking Banks: 

The Innovators, Rogues, and Strategists Rebooting Banking
Wiley

Source: https://www.amazon.com/Breaking-Banks-Innovators-Strategists-Rebooting/dp/1118900146



“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)
129Source: Brett King (2014), Breaking Banks: The Innovators, Rogues, and Strategists Rebooting Banking, Wiley 



Fintech: Financial Technology

130Source: https://www.cbinsights.com/blog/industry-market-map-landscape/

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

Bank of America



Fintech: Unbunding the Bank

131Source: https://www.cbinsights.com/blog/disrupting-banking-fintech-startups-2016/



Fintech: Unbunding the Bank

132Source: https://www.cbinsights.com/blog/disrupting-banking-fintech-startups-2016/

Wealth Management: Wealthfront



Fintech: Financial Technology

133Source: https://www.cbinsights.com/blog/industry-market-map-landscape/

Disrupting 
European Banking: 

The FinTech Startups 
That Are Unbundling 
HSBC, Santander, and 

BNP



134Source: https://www.cbinsights.com/blog/disrupting-european-banking-fintech-startups/



135Source: https://www.cbinsights.com/blog/disrupting-european-banking-fintech-startups/



Financial Technology (Fintech) 
Categories

1. Banking Infrastructure
2. Business Lending
3. Consumer and Commercial Banking
4. Consumer Lending
5. Consumer Payments
6. Crowdfunding
7. Equity Financing
8. Financial Research and Data
9. Financial Transaction Security
10. Institutional Investing
11. International Money Transfer
12. Payments Backend and Infrastructure
13. Personal Finance
14. Point of Sale Payments
15. Retail Investing
16. Small and Medium Business Tools

136Source: http://www.venturescanner.com/financial-technology
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