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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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Technology
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Financial Technology
FinTech

“providing 
financial services 
by making use of 

software and 
modern technology”

8Source: https://www.fintechweekly.com/fintech-definition



Business Model
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Definition of Business Model

A business model 
describes the rationale of 

how an organization
creates, delivers, and captures

value.

10Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



Definition of Business Strategy

A business strategy 
is 

a long term plan of action 
designed to achieve a particular goal

or set of goals or objectives. 

11Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Financial 
Services
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Financial Services

13Source: http://www.crackitt.com/7-reasons-why-your-fintech-startup-needs-visual-marketing/



Financial Revolution with Fintech

14Source: http://www.hedgethink.com/fintech/european-fintech-top-100/



FinTech: Financial Services Innovation

15Source: 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

16Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf



FinTech: Payment

17Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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FinTech: Insurance

18Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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FinTech: Deposits & Lending

19Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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FinTech: Capital Raising

20Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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FinTech: Investment Management

21Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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FinTech: Market Provisioning

22Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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2019 FinTech Trends Report

23Source: https://www.cbinsights.com/research/report/fintech-trends-2019/



Five Elements of the Fintech Ecosystem

24Source: Lee, In, and Yong Jae Shin. "Fintech: Ecosystem, business models, investment decisions, and challenges." Business Horizons 61, no. 1 (2018): 35-46.
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The Future of Financial Services

26
Source: World Economic Forum (2015), The Future of Financial Services, 

http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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Business Model

29Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.

Key 
Activities

Key 
Resources

Customer
Segments

Key
Partners

Customer
Relationships

Channels

Revenue
Streams

Cost 
Structure

Value 
Proposition

12

36

7 4

9 5

8



Business Model

30Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.
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31Source: http://bmimatters.com/tag/business-model-canvas-examples/

http://bmimatters.com/tag/business-model-canvas-examples/


32Source: http://bmimatters.com/tag/business-model-canvas-examples/

http://bmimatters.com/tag/business-model-canvas-examples/


33Source: https://www.slideshare.net/Strategyzer/apple-pay-bmc/16-Apple_Pay_Seamless_Secure_Mobile

Apply Pay Business Model
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35Source: http://www.peterjthomson.com/value-proposition-canvas-example-evernote/



Financial Value Chain

36Source: https://www.slideshare.net/GuyTurner/the-millennial-and-datadriven-revolution-of-fintech
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Why Business Model Innovation

38
Source: Chesbrough, Henry. "Business model innovation: it's not just about technology anymore." Strategy 

& leadership 35, no. 6 (2007): 12-17.
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Business Model Innovation

39
Source: Amit, Raphael, and Christoph Zott. "Creating value through business model innovation."

MIT Sloan Management Review 53, no. 3 (2012): 41.

Adding new activities

Linking activities in novel ways 

Changing one or more parties 
that perform any of the activities



40
Source: Amit, Raphael, and Christoph Zott. "Creating value through business model innovation."

MIT Sloan Management Review 53, no. 3 (2012): 41.

What customer 
needs will the 

new business 
model address?

What novel activities
could help satisfy

those needs

How could the 
activities be linked in 

novel ways?

What should perform 
the activities? 

What novel 
governance 

arrangements can be 
found?

How will value be 
created for each 

stakeholder?

What revenues 
models can be 

adopted to 
complement the 
business model?

1

2

3

4
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Digital goods
• Goods that can be delivered over a digital network
– For example: music tracks, video, software, 

newspapers, books
• Cost of producing first unit is almost entire cost of 

product
• Costs of delivery over the Internet very low
• Marketing costs remain the same; pricing highly 

variable
• Industries with digital goods are undergoing 

revolutionary changes (publishers, record labels, etc.)

41Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 



Types of E-Commerce
• Three major types of e-commerce
– Business-to-Consumer (B2C)
• Example: BarnesandNoble.com

– Business-to-Business (B2B)
• Example: ChemConnect

– Consumer-to-Consumer (C2C)
• Example: eBay

• E-commerce can be categorized by platform
– Mobile Commerce (m-commerce)

42Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 



E-commerce 
Business Models

1. E-tailer
2. Transaction broker
3. Market creator
4. Content provider
5. Community provider
6. Portal
7. Service provider

43Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 



Business Models of the Future

44Source: https://www.raconteur.net/business/online-marketplaces-uberisation-and-business-models-of-tomorrow



Understanding Business Model

• Business Model
• Revenue Model

• Business Strategy
• Business Strategy and 

Information System Alignment

45



Definition of Business Model

A business model 
describes the rationale of 

how an organization
creates, delivers, and captures

value.

46Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



Definition of Business Strategy

A business strategy 
is 

a long term plan of action 
designed to achieve a particular goal

or set of goals or objectives. 

47Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Business

• “the activity of providing goods and services 
involving financial, commercial and industrial 
aspects.” (WordNet 2.0)

48Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Model

• “a simplified description and representation of 
a complex entity or process.” (WordNet 2.0)

49Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Business Model
• A business model is a conceptual tool 

containing a set of objects, concepts and their 
relationships with the objective to express the 
business logic of a specific firm. 

• Therefore we must consider which concepts 
and relationships allow a simplified 
description and representation of what value 
is provided to customers, how this is done and 
with which financial consequences.

5050Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Business Model Concept Hierarchy

5151Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Evolution of the Business Model Concept

5252Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Business Model vs. 
Business Process Model 

• Business Model
– a view of the firm's logic for creating and 

commercializing value
• Business process model
– how a business case is implemented in processes

53Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Business Model vs. 
Strategy

• Business Models
– a system that shows how the pieces of a business 

fit together.
– an abstraction of a firm's strategy

• Strategy
– includes competition

54Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Implementing Business Models

5555Source: (Ostenwalder, Pigneur and  Tucci, 2005)



The Business Model's Place in the Firm

5656Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Nine Business Model Building Blocks

5757Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Domains Addressed in Business Models

5858Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Domains Addressed in Business Models
(cont.)

5959Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Planning, Changing and Implementing 
Business Models

60Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Business Strategy and 
Information Systems Alignment

61Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Business and IT/IS Alignment

62Source: (Ostenwalder, Pigneur and  Tucci, 2005)



Business Model Canvas

63

Source: http://nonlinearthinking.typepad.com/nonlinear_thinking/2008/07/the-business-model-canvas.html
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Business Model Canvas

64

Source: http://nonlinearthinking.typepad.com/nonlinear_thinking/2008/07/the-business-model-canvas.html
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Business Model Canvas Explained

65Source: http://www.youtube.com/watch?v=QoAOzMTLP5s

http://www.youtube.com/watch?v=QoAOzMTLP5s


The 9 Building Blocks of 
Business Model

66Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.
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The 9 Building Blocks of 
Business Model

67Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.
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The 9 Building Blocks of 
Business Model

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



1. Customer Segments

69

Defines the different groups of people or organizations 
an enterprise aims to reach and serve

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



2. Value Propositions

70

Describes the bundle of products and services that create 
value for a specific Customer Segment

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



3. Channels

71

Describes how a company communicates with and reaches 
its Customer Segments to deliver a Value Proposition

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



4. Customer Relationships

72

Describes the types of relationships a company establishes 
with specific Customer Segments

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



5. Revenue Streams

73

Represents the cash a company generates from each 
Customer Segment (costs must be subtracted from 
revenues to create earnings)

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



6. Key Resources

74

Describes the most important assets required to make a 
business model work

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



7. Key Activities

75

Describes the most important things a company must do to 
make its business model work

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



8. Key Partnerships

76

Describes the network of suppliers and partners that make 
the business model work

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



9. Cost Structure

77

Describes all costs incurred to operate a business model

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



The 9 Building Blocks of 
Business Model

1. Customer Segments

– An organization serves one or several Customer Segments.

2. Value Propositions

– It seeks to solve customer problems and satisfy customer 
needs with value propositions.

3. Channels

– Value propositions are delivered to customers through 
communication, distribution, and sales Channels.

4. Customer Relationships

– Customer relationships are established and maintained 
with each Customer Segment.

78Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



5. Revenue Streams
– Revenue streams result from value propositions successfully 

offered to customers.
6. Key Resources
– Key resources are the assets required to offer and deliver the 

previously described elements…
7. Key Activities
– …by performing a number of Key Activities.

8. Key Partnerships
– Some activities are outsourced and some resources are 

acquired outside the enterprise.
9. Cost Structure
– The business model elements result in the cost structure.

79

The 9 Building Blocks of 
Business Model

Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



Business Model

80Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.
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Business Model Generation

81Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



Business Model Generation

82Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



83Source: Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers, Wiley, 2010.



Finance Business Model

84Source: http://www.lumosforbusiness.com/blog/858/19-12-2013/BMi+Business+Model+Innovation++FINANCE



Foreign Exchange Business Model

85



86Source: https://www.slideshare.net/heimohanninen/sample-canvas-seb



87Source: https://www.slideshare.net/Alex.Osterwalder/private-banking-business-models



88Source: http://bmimatters.com/tag/business-model-canvas-examples/

http://bmimatters.com/tag/business-model-canvas-examples/


89Source: http://bmimatters.com/tag/business-model-canvas-examples/

http://bmimatters.com/tag/business-model-canvas-examples/


90Source: http://bmimatters.com/tag/business-model-canvas-examples/

http://bmimatters.com/tag/business-model-canvas-examples/


91Source: http://bmimatters.com/tag/business-model-canvas-examples/

http://bmimatters.com/tag/business-model-canvas-examples/


92Source: http://bmimatters.com/tag/business-model-canvas-examples/

http://bmimatters.com/tag/business-model-canvas-examples/


93Source: http://bmimatters.com/tag/business-model-canvas-examples/

http://bmimatters.com/tag/business-model-canvas-examples/


94Source: http://businessmodelcombo.wordpress.com/2011/02/04/what-would-a-sustainable-techno-cake-business-model-look-like/ 94

http://businessmodelcombo.wordpress.com/2011/02/04/what-would-a-sustainable-techno-cake-business-model-look-like/


How Airbnb Works?
Insights into 

Business Model 
& 

Revenue Model
95Source: http://nextjuggernaut.com/blog/airbnb-business-model-canvas-how-airbnb-works-revenue-insights/

http://nextjuggernaut.com/blog/airbnb-business-model-canvas-how-airbnb-works-revenue-insights/


Airbnb Business Model Canvas

96Source: http://nextjuggernaut.com/blog/airbnb-business-model-canvas-how-airbnb-works-revenue-insights/

http://nextjuggernaut.com/blog/airbnb-business-model-canvas-how-airbnb-works-revenue-insights/


97Source: http://www.slideshare.net/ThiagoPaiva/airbnb-12210879

http://www.slideshare.net/ThiagoPaiva/airbnb-12210879


How Uber Works?
Insights into 

Business Model 
& 

Revenue Model
98Source: http://nextjuggernaut.com/blog/how-uber-works-business-model-revenue-uber-insights/

http://nextjuggernaut.com/blog/how-uber-works-business-model-revenue-uber-insights/


Uber Business Model Canvas

99Source: http://nextjuggernaut.com/blog/how-uber-works-business-model-revenue-uber-insights/

http://nextjuggernaut.com/blog/how-uber-works-business-model-revenue-uber-insights/
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Uber Business Model Canvas

Source: http://businessmodel.guru/the-uber-business-model-canvas/

http://businessmodel.guru/the-uber-business-model-canvas/


Uber

101https://www.uber.com/

https://www.uber.com/


Come up with Killer Startup Ideas

102Source: http://ownstartup.com/wp-content/uploads/2015/12/Add-subheading-2-585x390.jpg



Structure of a Business Model

103Source: https://digital.pwc.co.nz/ideas/uber-digital-and-disruption-whats-happening-and-why-does-it-work/
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New Business Model

104Source: https://www.slideshare.net/Alex.Osterwalder/private-banking-business-models
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105Source: http://angelab.me/review-of-business-model-generation/



106Source: Philip Kotler & Kevin Lane Keller, Marketing Management, 14th ed., Pearson, 2012

Customer
Value



Marketing

“Meeting
needs

profitably”
107Source: Philip Kotler & Kevin Lane Keller, Marketing Management, 14th ed., Pearson, 2012



Value

the sum of the 
tangible and 

intangible 
benefits and costs

108Source: Philip Kotler & Kevin Lane Keller, Marketing Management, 14th ed., Pearson, 2012



Value

109

Total 
customer 

benefit
Customer 
perceived 

value
Total 

customer 

cost

Source: Philip Kotler & Kevin Lane Keller, Marketing Management, 14th ed., Pearson, 2012



Customer Perceived Value

110

Product benefit

Services benefit

Personnel benefit

Image benefit

Total 
customer 

benefit
Customer 
perceived 

value
Total 

customer 

cost

Monetary cost

Time cost

Energy cost

Psychological cost

Source: Philip Kotler & Kevin Lane Keller, Marketing Management, 14th ed., Pearson, 2012



The Future of Financial Services

111
Source: World Economic Forum (2015), The Future of Financial Services, 

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



Fintech Innovation: 
New Data Business Models

112Source: http://banknxt.com/55858/customer-data/



Fintech Innovation Together: 
Better Use of Data

113Source: http://banknxt.com/55858/customer-data/



Open API for FinTech

114Source: https://www2.deloitte.com/content/dam/Deloitte/sg/Documents/financial-services/sg-fsi-fsireview-issue13-fintech.pdf



Mobile Payment Service

115Source: Dahlberg, Tomi, Jie Guo, and Jan Ondrus. "A critical review of mobile payment research."
Electronic Commerce Research and Applications 14, no. 5 (2015): 265-284.



Mobile Payments 
Technology Innovations

116
Source: Liu, Jun, Robert J. Kauffman, and Dan Ma. "Competition, cooperation, and regulation: Understanding the evolution of the 

mobile payments technology ecosystem." Electronic Commerce Research and Applications 14, no. 5 (2015): 372-391.



Transferwise

117https://transferwise.com/

https://transferwise.com/


Transferwise

118https://transferwise.com/

https://transferwise.com/


119

Transferwise

https://transferwise.com/

https://transferwise.com/


TransferWise Bot 
for Facebook Messenger

120Source: https://transferwise.com/gb/blog/transferwise-bot



FinTech Technologies

121

API

AI

Blockchain

Robot
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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



Fintech: Financial Technology

123Source: 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

124Source: https://www.cbinsights.com/blog/disrupting-banking-fintech-startups-2016/



Fintech: Unbunding the Bank

125Source: https://www.cbinsights.com/blog/disrupting-banking-fintech-startups-2016/

Wealth Management: Wealthfront



Fintech: Financial Technology

126Source: https://www.cbinsights.com/blog/industry-market-map-landscape/

Disrupting 
European Banking: 

The FinTech Startups 
That Are Unbundling 
HSBC, Santander, and 

BNP



127Source: https://www.cbinsights.com/blog/disrupting-european-banking-fintech-startups/



128Source: https://www.cbinsights.com/blog/disrupting-european-banking-fintech-startups/



Responding to 
Disruptive 

Business Model Innovations: 
the Case of 

Traditional Banks 
Facing Fintech Entrants

129
Source: Divya Anand and Murali Mantrala (2019). "Responding to disruptive business model innovations: the case of traditional banks facing fintech entrants." 

Journal of Banking and Financial Technology 3, no. 1 (2019): 19-31.



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

130Source: http://www.venturescanner.com/financial-technology



FinTech Ecosystem

131Source: https://www.businessinsider.com/fintech-ecosystem-report



FinTech 250

132Source: https://www.cbinsights.com/research/fintech-250-startups-most-promising/



FinTech 250

133Source: https://www.cbinsights.com/research/fintech-250-startups-most-promising/
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