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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
1			2017/09/21			財務金融大數據分析課程介紹

(Course	Orientation	for	Big	Data	Analytics	in	Finance)
2			2017/09/28			金融科技商業模式 (Business	Models	of	Fintech)
3			2017/10/05			人工智慧投資分析與機器人理財顧問

(Artificial	Intelligence	for	Investment	Analysis	and	
Robo-Advisors)

4			2017/10/12			金融科技對話式商務與智慧型交談機器人
(Conversational	Commerce	and	
Intelligent	Chatbots for	Fintech)

5			2017/10/19			事件研究法 (Event	Study)
6			2017/10/26			財務金融大數據分析個案研究 I	

(Case	Study	on	Big	Data	Analytics	in	Finance	I)

課程大綱 (Syllabus)
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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
7			2017/11/02			Python	財務大數據分析基礎

(Foundations	of	Finance	Big	Data	Analytics	in	Python)
8			2017/11/09			Python	Numpy大數據分析

(Big	Data	Analytics	with	Numpy in	Python)
9			2017/11/16			Python	Pandas	財務大數據分析

(Finance	Big	Data	Analytics	with	Pandas	in	Python)
10			2017/11/23			期中報告 (Midterm	Project	Report)
11			2017/11/30			文字探勘分析技術與自然語言處理

(Text	Mining	Techniques	and	
Natural	Language	Processing)

12			2017/12/07			Python	Keras深度學習
(Deep	Learning	with	Keras in	Python)

課程大綱 (Syllabus)
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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
13			2017/12/14			財務金融大數據分析個案研究 II	

(Case	Study	on	Big	Data	Analytics	in	Finance	II)	
14			2017/12/21			TensorFlow深度學習

(Deep	Learning	with	TensorFlow)		
15			2017/12/28			財務金融大數據深度學習

(Deep	Learning	for	Finance	Big	Data)
16			2018/01/04			社會網絡分析 (Social	Network	Analysis)
17			2018/01/11			期末報告 I	(Final	Project	Presentation	I)
18			2018/01/18			期末報告 II	(Final	Project	Presentation	II)

課程大綱 (Syllabus)
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5Source:	https://www.amazon.com/FinTech-Innovation-Robo-Advisors-Investing-Gamification/dp/1119226988

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

Paolo	Sironi,	Wiley,	2016



Edwin	J.	Elton,	Martin	J.	Gruber,	Stephen	J.	Brown,	and	William	N.	Goetzmann (2014),	

Modern	Portfolio	Theory	and	Investment	Analysis,
9th	Edition,	Wiley.

6Source:	https://www.amazon.com/Modern-Portfolio-Theory-Investment-Analysis/dp/1118469941



Charles	P.	Jones	(2012),	

Investments:	Analysis	and	Management,	
12th	Edition,	Wiley

7Source:	https://www.amazon.com/Investments-Analysis-Management-Charles-Jones/dp/1118363299



Artificial	
Intelligence	

(AI)
8



Investment	
Analysis
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Robo-Advisors
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Artificial	Intelligence	
and	

Deep	Learning	
for	

Fintech
11



From	Algorithmic	Trading	
to	Personal	Finance	Bots:	

41	Startups	Bringing	

AI to	Fintech
12Source: 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

13Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

AI	in	Fintech



14Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

Artificial	Intelligence	(AI)	in	Fintech



15Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

Artificial	Intelligence	(AI)	in	Fintech



Definition	
of	

Artificial	Intelligence	
(A.I.)	

16



Artificial	Intelligence	

“…	the	science and	

engineering
of	

making	
intelligentmachines”	

(John	McCarthy,	1955)
17Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



Artificial	Intelligence	

“…	technology	that	
thinks	and	acts	
like	humans”

18Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



Artificial	Intelligence	

“…	intelligence
exhibited	by	
machines or	
software”

19Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



Artificial	Intelligence	(A.I.)	
Timeline	

20Source: https://digitalintelligencetoday.com/artificial-intelligence-timeline-infographic-from-eliza-to-tay-and-beyond/



Artificial	Intelligence
Machine	Learning	&	Deep	Learning

21Source: https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



22Source: https://www.i-scoop.eu/artificial-intelligence-cognitive-computing/
Ecosystem of AI

Artificial	Intelligence	(AI)	
is	many	things



Artificial	Intelligence	(AI)
Intelligent	Document	Recognition	algorithms

23Source: https://www.i-scoop.eu/artificial-intelligence-cognitive-computing/



Deep	Learning	Evolution

24Source: http://www.erogol.com/brief-history-machine-learning/



AI	
and	

Cognitive	Computing
25Source: http://research.ibm.com/cognitive-computing/



Financial Technology
FinTech

“providing	
financial	services	
by	making	use	of	
software and	

modern	technology”
26Source: https://www.fintechweekly.com/fintech-definition



Financial	
Services
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Financial	Services

28Source: http://www.crackitt.com/7-reasons-why-your-fintech-startup-needs-visual-marketing/



Money
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Money

30Source: http://www.wpclipart.com/money/bills/bills_2/stack_of_bills_2.png.html



Money
Makes
Money

31



Treasure

32Source: http://www.wpclipart.com/money/treasure/treasure_chest_3.png.html



Wealth	
Management
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Investment	
Analysis
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Time	Value	of	Money

Risk
Return
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Fintech
Robo

Advisors
36



Big	Data	Driven	
Disruption:	
Robo-Advisor

37Source: http://www.vamsitalkstech.com/?p=2329



FinTech high-level	classification

38

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.



FinTech:	Financial	Services	Innovation

39Source: 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

40Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf



41Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/



42Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/

FinTech:	Financial	Services	Innovation



FinTech:	Investment	Management

43Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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44Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/

FinTech:	Investment	Management
Empowered	Investors
Process	Externalization
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FinTech:	Market	Provisioning

45Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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46Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/

FinTech:	Market	Provisioning
Smarter,	Faster	Machines
New	Market	Platforms
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Fintech:	Financial	Technology

47Source: 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

48Source: https://www.cbinsights.com/blog/disrupting-banking-fintech-startups-2016/



Fintech:	Unbunding the	Bank

49Source: https://www.cbinsights.com/blog/disrupting-banking-fintech-startups-2016/

Wealth Management: Wealthfront



50

Wealthfront:	Fintech	Robo Advisor

https://www.wealthfront.com/



A	classic	workflow	for	
financial	recommendations

51Source: Musto, C., Semeraro, G., Lops, P., de Gemmis, M., & Lekkas, G. (2015). 
Personalized finance advisory through case-based recommender systems and diversification strategies. Decision Support Systems, 77, 100-111.



Process	of	Robo Advisors

52Source: https://advisesure.com/blog/what-is-meaning-of-term-robo-advisor-and--their-benefits



Benefits	of	Robo Advisors

53Source: https://advisesure.com/blog/what-is-meaning-of-term-robo-advisor-and--their-benefits



• Full	service	online	Robo-advisor
– 100%	automated	without	any	human	element

• Hybrid	Robo-advisor	model	
– being	pioneered	by	firms	like	
Vanguard	&	Charles	Schwab

• Pure	online	advisor	
– primarily	human	in	nature

54

Robo-Advisor	Business	Models

Source: http://www.vamsitalkstech.com/?p=2329



• Full	service	online	Robo-advisor
– 100%	automated	without	any	human	element

• Hybrid	Robo-advisor	model	
– being	pioneered	by	firms	like	
Vanguard	&	Charles	Schwab

• Pure	online	advisor	
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Robo-Advisor	Business	Models

Source: http://www.vamsitalkstech.com/?p=2329



Usecases of	Robo-Advisors
1. Determine	individual	Client	profiles	&	preferences
2. Identify	appropriate	financial	products
3. Establish	correct	Investment	Mix	for	the	client’s	profile
4. Using	a	algorithmic	approach,	choose	the	appropriate	

securities for	each	client	account
5. Continuously	monitor	the	portfolio	&	transactions	

within	it	to	tune	performance
6. Provide	value	added	services
7. Ensure	the	best	user	experience	by	handling	a	whole	

range	of	financial	services

56Source: http://www.vamsitalkstech.com/?p=2418



Business	Requirements	for	a	
Robo-Advisor	(RA)

1. Collect	Individual	Client	Data
2. Client	Segmentation
3. Algorithm	Based	Investment	Allocation
4. Portfolio	Rebalancing
5. Tax	Loss	Harvesting	
6. A	Single	View	of	a	Client’s	Financial	History

57Source: http://www.vamsitalkstech.com/?p=2354



Algorithms	for	a	Robo-Advisor	(RA)

• Leverage	data	science	&	statistical	modeling	to	
automatically	allocate	client	wealth	across	different	
asset	classes	(such	as	domestic/foreign	stocks,	bonds	&	
real	estate	related	securities)	to	automatically	rebalance	
portfolio positions	based	on	changing	market	conditions	
or	client	preferences.	
– These	investment	decisions	are	also	made	based	on	
detailed	behavioral	understanding	of	a	client’s	
financial	journey	metrics
– Age,	Risk	Appetite	&	other	related	information.	

58Source: http://www.vamsitalkstech.com/?p=2354



Algorithms	for	a	Robo-Advisor	(RA)

• RA	platforms	also	provide	
24×7	tracking	of	market	movements	
to	use	that	to	track	rebalancing	decisions	
from	not	just	a	portfolio	standpoint	
but	also	from	a	taxation	standpoint.

59Source: http://www.vamsitalkstech.com/?p=2354



Algorithms	for	a	Robo-Advisor	(RA)

• A	mixture of	different	algorithms
can	be	used	such	as	
Modern	Portfolio	Theory	(MPT),	
Capital	Asset	Pricing	Model	(CAPM),	
the	Black	Litterman Model,	
the	Fama-French	etc.	
– These	are	used	to	allocate	assets	as	well	as	to	
adjust	positions	based	on	market	movements	
and	conditions.

60Source: http://www.vamsitalkstech.com/?p=2354



Sample	Portfolios	– for	an	aggressive	investor
1.	Equity		– 85%

A)	US	Domestic	Stock	(50%)	
– Large	Cap	– 30%,	Medium	Cap	– 10%	,	Small	Cap	– 10%,	Dividend	Stocks	– 0%

B)	Foreign	Stock	– (35%)	
– Emerging	Markets	– 18%,	Developed	Markets	– 17%	

2.	Fixed	Income	– 5%
A)	Developed	Market	Bonds		– 2%
B)	US	Bonds	– 1%
C)	International	Bonds	– 1%
D)	Emerging	Markets	Bonds	– 1%

3.	Other	– 5%
A)	Real	Estate		– 3%
B)	Currencies	– 0%
C)	Gold	and	Precious	Metals	– 0%
D)	Commodities	– 2%

4.	Cash	– 5%
61

Robo-Advisor	(RA)	Sample	Portfolios	

Source: http://www.vamsitalkstech.com/?p=2354



Architecture	of	a	Robo-Advisor	(RA)

62Source: http://hortonworks.com/blog/architecture-of-a-roboadvisor/



63

Robo-Advisor
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Wealthfront:	Fintech	Robo Advisor

https://www.wealthfront.com/
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Betterment:	Fintech	Robo Advisor

Source: https://www.betterment.com/



Betterment	vs.	Wealthfront

66Source: https://investorjunkie.com/36355/betterment-vs-wealthfront/

Robo-Advisor Betterment Wealthfront
Investor	Junkie	Rating 4.5 star 5 star
Promotions One	Month	Free First	$15k	for	Free

Fees 0.25%/yr 
None	first	$10k;
0.25%/yr for	more

Minimum	Deposit None $500

Human	Advisors
Yes	—

Additional	Fee No

Automatic	Rebalancing Yes Yes
Tax	Loss	Harvesting Yes Yes
Direct	Indexing No Yes
Fractional	Shares Yes No

Assets	Under	Management $8.0B $5.0B



Wealthfront:	
0.25%

Flat	annual	advisory	fee
• No trading	commissions	or	hidden	fees
• Portfolio	of	low-cost	ETFs
• Your	first	$10,000	managed	free

67Source: https://www.wealthfront.com/
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Wealthfront
Powering	your	financial	life	with	technology

Source: https://www.wealthfront.com/
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Wealthfront Robo Advisor

Source: https://www.wealthfront.com/
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Wealthfront Robo Advisor

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



Financial	Revolution	with	Fintech

71Source: http://www.hedgethink.com/fintech/european-fintech-top-100/



Millennial	Personal	Finance:	63	Fintech	Startups	
Targeting	Millennials

72Source: https://www.cbinsights.com/blog/fin-tech-startups-millennials/



Marketing	to	Millenials

73Source: http://www.digitalinformationworld.com/2016/07/infographic-how-millennials-view-your-site-and-why-it-
matters.html?utm_source=feedburner&utm_medium=email&utm_campaign=Feed:+blogspot/qtdAg+(Digital+Information+World)



Marketing	to	Millenials

74Source: http://www.digitalinformationworld.com/2016/07/infographic-how-millennials-view-your-site-and-why-it-
matters.html?utm_source=feedburner&utm_medium=email&utm_campaign=Feed:+blogspot/qtdAg+(Digital+Information+World)



Marketing	to	Millenials

75Source: http://www.digitalinformationworld.com/2016/07/infographic-how-millennials-view-your-site-and-why-it-
matters.html?utm_source=feedburner&utm_medium=email&utm_campaign=Feed:+blogspot/qtdAg+(Digital+Information+World)



Fintech	for	Millennials

76

Fintech	Category #Company
Crowdfunding 2
Insurance	(Non-Health) 4
Loans	&	Credit	Risk 20
Mobile	Banking	&	Payments 8
Personal	Investing 10
Savings	&	Finances	Tracking 10
Wealth	Management 9
Total 63

Source: https://www.cbinsights.com/blog/fin-tech-startups-millennials/



Fintech:	Wealth	Management

77Source: https://www.cbinsights.com/blog/fin-tech-startups-millennials/

Company Select	Investors

Wealthfront
DAG	Ventures,	Index	Ventures,	Greylock Partners,	The	
Social+Capital Partnership

Betterment
Bessemer	Venture	Partners,	Athemis Group,	Menlo	
Ventures

SigFig
Doll	Capital	Management,	Union	Square	Ventures,	Bain	
Capital	Ventures

Aspiration Renren,	GSV	Capital,	Capricorn	Investment	Group,	IGSB

Blooom
Commerce	Ventures,	DST	Systems,	Hyde	Park	VP,	QED	
Investors,	UMB	Financial

Rebalance	IRA N/A 
Hedgeable SixThirty

WiseBanyan VegasTech Fund

Personal	Capital Institutional	Venture	Partners,	Venrock,	Crosslink	Capital



Fintech:	Personal	Investing

78Source: https://www.cbinsights.com/blog/fin-tech-startups-millennials/

Company Select	Investors
eToro BRM	Group,	Ping	An	Ventures,	Spark	Capital

Openfolio FinTech Collective

DriveWealth Route	66	Ventures

Tip’d Off Raj	Parekh,	Bill	Crane,	Shaun	Coleman

Kapitall Bendigo	Partners,	Linden	Venture	Fund

Stash  N/A 
Stox SingulariTeam

Robinhood
Google	Ventures,	Index	Ventures,	Andreessen	Horowitz,	
Ribbit	Capital,	NEA

Motif	Investing
Norwest	Venture	Partners,	Foundation	Capital,	Ignition	
Capital,	Goldman	Sachs

Loyal3 DNS	Capital



Wealthfront
Investment	Methodology

1. Identify	an	ideal	set	of	asset	classes	for	the	current	
investment	environment

2. Select	low	cost	ETFs	to	represent	each	asset	class
3. Determine	your	risk	tolerance	to	create	the	

appropriate	portfolio	for	you
4. Apply	Modern	Portfolio	Theory	to	allocate	among	

the	chosen	asset	classes	for	your	risk	tolerance
5. Monitor	and	periodically	rebalance your	portfolio

79Source: https://research.wealthfront.com/whitepapers/investment-methodology/



Wealth	Management	Value	Chain

80Source: Cocca, Teodoro (2016). "Potential and Limitations of Virtual Advice in Wealth Management." 
Journal of Financial Transformation, 44, 45-57.



Wealth	Management	Service	and	
Potential	for	virtualization

81Source: Cocca, Teodoro (2016). "Potential and Limitations of Virtual Advice in Wealth Management." 
Journal of Financial Transformation, 44, 45-57.



AI	and	Robo Advisor	
Virtualization	Dimensions

82Source: Cocca, Teodoro (2016). "Potential and Limitations of Virtual Advice in Wealth Management." 
Journal of Financial Transformation, 44, 45-57.



Degree	of	Digitalization	of	
Wealth	Management	Customers

83Source: Cocca, Teodoro (2016). "Potential and Limitations of Virtual Advice in Wealth Management." 
Journal of Financial Transformation, 44, 45-57.



Use	of	Online	Services	by	
Hybrid	Customers

84Source: Cocca, Teodoro (2016). "Potential and Limitations of Virtual Advice in Wealth Management." 
Journal of Financial Transformation, 44, 45-57.



85Source: Cocca, Teodoro (2016). "Potential and Limitations of Virtual Advice in Wealth Management." 
Journal of Financial Transformation, 44, 45-57.

Use	of	Online	Services	by	
Hybrid	Customers



Explaining	Customer	Experience	of	
Digital	Financial	Advice

86Source: Van Thiel, Diederick, and Fred Van Raaij (2017). "Explaining Customer Experience of Digital Financial Advice." Economics 5, no. 1, 69-84.



Modern	Portfolio	Theory	and	
Investment	Analysis

• Financial	Securities
• Financial	Markets
• The	Characteristics	of	the	Opportunity	Set	
Under	Risk

• Delineating	Efficient	Portfolios
• Techniques	for	Calculating	the	Efficient	
Frontier

87
Source: Edwin J. Elton, Martin J. Gruber, Stephen J. Brown, and William N. Goetzmann (2014), 

Modern Portfolio Theory and Investment Analysis, 9th Edition, Wiley.



• The	Correlation	Structure	of	Security	Returns:
– The	Single-Index	Model
– Multi-Index	Models	and	Grouping	Techniques

• Simple	Techniques	for	Determining	the	
Efficient	Frontier

• Estimating	Expected	Returns
• How	to	Select	Among	the	Portfolios	in	the	
Opportunity	Set

88

Modern	Portfolio	Theory	and	
Investment	Analysis

Source: Edwin J. Elton, Martin J. Gruber, Stephen J. Brown, and William N. Goetzmann (2014), 
Modern Portfolio Theory and Investment Analysis, 9th Edition, Wiley.



• International	Diversification
• The	Standard	Capital	Asset	Pricing	Model
• Nonstandard	Forms	of	Capital	Asset	Pricing	
Models

• Empirical	Tests	of	Equilibrium	Models
• The	Arbitrage	Pricing	Model	APT	

– A	Multifactor	Approach	to	Explaining	Asset	Prices

89

Modern	Portfolio	Theory	and	
Investment	Analysis

Source: Edwin J. Elton, Martin J. Gruber, Stephen J. Brown, and William N. Goetzmann (2014), 
Modern Portfolio Theory and Investment Analysis, 9th Edition, Wiley.



• Efficient	Markets
• The	Valuation	Process
• Earnings	Estimation
• Behavioral	Finance,	Investor	Decision	Making,	
and	Asset	Prices

• Interest	Rate	Theory	and	the	Pricing	of	Bonds
• The	Management	of	Bond	Portfolios

90

Modern	Portfolio	Theory	and	
Investment	Analysis

Source: Edwin J. Elton, Martin J. Gruber, Stephen J. Brown, and William N. Goetzmann (2014), 
Modern Portfolio Theory and Investment Analysis, 9th Edition, Wiley.



• Option	Pricing	Theory
• The	Valuation	and	Uses	of	Financial	Futures
• Mutual	Funds
• Evaluation	of	Portfolio	Performance
• Evaluation	of	Security	Analysis
• Portfolio	Management	Revisited

91

Modern	Portfolio	Theory	and	
Investment	Analysis

Source: Edwin J. Elton, Martin J. Gruber, Stephen J. Brown, and William N. Goetzmann (2014), 
Modern Portfolio Theory and Investment Analysis, 9th Edition, Wiley.



The	Quant	Finance	PyData Stack

92Source: http://nbviewer.jupyter.org/format/slides/github/quantopian/pyfolio/blob/master/pyfolio/examples/overview_slides.ipynb#/5



Quantopian

93https://www.quantopian.com/
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