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• Introduction	to	
Artificial	Intelligence	(AI)

•AI	in	FinTech
•Conversational	Commerce
•Robo-Advisors
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Artificial	
Intelligence	

(AI)
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Robo-Advisors
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Investment	
Analysis
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Artificial	Intelligence	
and	

Deep	Learning	
for	

Fintech
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From	Algorithmic	Trading	
to	Personal	Finance	Bots:	

41	Startups	Bringing	

AI to	Fintech
8Source: 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

9Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

AI	in	Fintech



10Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

Artificial	Intelligence	(AI)	in	Fintech



11Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

Artificial	Intelligence	(AI)	in	Fintech



Definition	
of	

Artificial	Intelligence	
(A.I.)	
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Artificial	Intelligence	

“…	the	science and	

engineering
of	

making	
intelligentmachines”	

(John	McCarthy,	1955)
13Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



Artificial	Intelligence	

“…	technology	that	
thinks	and	acts	
like	humans”

14Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



Artificial	Intelligence	

“…	intelligence
exhibited	by	
machines or	
software”

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



4	Approaches	of	AI

16

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

17Source: Stuart Russell and Peter Norvig (2016) , Artificial Intelligence: A Modern Approach, 3rd Edition, Pearson International



4	Approaches	of	AI

18

1.
Thinking	Humanly:

The	Turing	Test	
Approach

3.	
Thinking Rationally:
The	“Laws	of	Thought”	

Approach

2.
Acting	Humanly:

The	Cognitive Modeling	
Approach

4.	
Acting	Rationally:
The	Rational	Agent	

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



AI	Thinking	Humanly:
The	Turing	Test	Approach

(Alan	Turing,	1950)

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

19Source: Stuart Russell and Peter Norvig (2016) , Artificial Intelligence: A Modern Approach, 3rd Edition, Pearson International



Boston	Dynamics:	Atlas	

20https://www.youtube.com/watch?v=fRj34o4hN4I



Humanoid	Robot:	Sophia

21https://www.youtube.com/watch?v=S5t6K9iwcdw



Artificial	Intelligence	(A.I.)	
Timeline	

22Source: https://digitalintelligencetoday.com/artificial-intelligence-timeline-infographic-from-eliza-to-tay-and-beyond/



Artificial	Intelligence
Machine	Learning	&	Deep	Learning

23Source: https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



24Source: 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

25Source: https://www.i-scoop.eu/artificial-intelligence-cognitive-computing/



Deep	Learning	Evolution

26Source: http://www.erogol.com/brief-history-machine-learning/



AI	
and	

Cognitive	Computing

27Source: http://research.ibm.com/cognitive-computing/



AI	in
FinTech
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AI	and	Big	Data	Analytics	in	Finance

• 財務金融大數據分析
– Big	Data	Analytics	in	Finance

• 投資大數據分析
– Big	Data	Analytics	in	Investment

• 人工智慧與財務應用
– Artificial	Intelligence	and	Financial	Application

• 人工智慧與投資分析
– Artificial	Intelligence	and	Investment	Analysis

29



FinTech
30



Financial	
Technology

31



The	FINTECH	Book:	The	Financial	Technology	Handbook	for	
Investors,	Entrepreneurs	and	Visionaries,	

Susanne	Chishti	and	Janos	Barberis,	Wiley,	2016.

32Source:	https://www.amazon.com/FINTECH-Book-Technology-Entrepreneurs-Visionaries/dp/111921887X



33Source:	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
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FinTech



Financial Technology
FinTech

“providing	
financial	services	
by	making	use	of	
software and	

modern	technology”
35Source: https://www.fintechweekly.com/fintech-definition



Financial	
Services

36



Money
37



Market
38



Financial	Services

39Source: http://www.crackitt.com/7-reasons-why-your-fintech-startup-needs-visual-marketing/



Financial	Revolution	with	Fintech

40Source: http://www.hedgethink.com/fintech/european-fintech-top-100/



FinTech:	Financial	Services	Innovation

41Source: 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

42Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf



43Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/



44Source: 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:	Payment

45Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

1



46Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/

FinTech:	Payment
Cashless	World

Emerging	Payment	Rails

1



FinTech:	Insurance

47Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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FinTech:	Insurance
Insurance	Disaggregation
Connected	Insurance

48Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/
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FinTech:	Deposits	&	Lending

49Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

3



50Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/

FinTech:	Deposits	&	Lending
Alternative	Lending

Shifting	Customer	Preferences

3



FinTech:	Capital	Raising

51Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

4



52Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/

FinTech:	Capital	Raising
Crowdfunding4



FinTech:	Investment	Management

53Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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54Source: 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

55Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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56Source: 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

6



Fintech:	Financial	Technology

57Source: 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

58Source: https://www.cbinsights.com/blog/disrupting-banking-fintech-startups-2016/



Fintech:	Unbunding the	Bank

59Source: https://www.cbinsights.com/blog/disrupting-banking-fintech-startups-2016/

Wealth Management: Wealthfront



Fintech:	Financial	Technology

60Source: https://www.cbinsights.com/blog/industry-market-map-landscape/

Disrupting	
European	Banking:	
The	FinTech Startups	
That	Are	Unbundling	
HSBC,	Santander,	and	

BNP



61Source: https://www.cbinsights.com/blog/disrupting-european-banking-fintech-startups/



62Source: https://www.cbinsights.com/blog/disrupting-european-banking-fintech-startups/



The	New	Alpha:	30+	Startups	
Providing	Alternative	Data	For	

Sophisticated	Investors

63Source: https://www.cbinsights.com/blog/alternative-data-startups-market-map-company-list/

New	sources	of	data	mined	by	
startups	like	Foursquare,	Premise,	
and	Orbital	Insight	are	letting	
investors	understand	trends
before	they	happen.



The	New	Alpha:	30+	Startups	Providing	
Alternative	Data	For	Sophisticated	Investors

64Source: https://www.cbinsights.com/blog/alternative-data-startups-market-map-company-list/



From	Algorithmic	Trading	
To	Personal	Finance	Bots:	

41	Startups	Bringing	
AI To	Fintech

65Source: 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

66Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

AI	in	Fintech



67Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

Artificial	Intelligence	(AI)	in	Fintech



68Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/

Artificial	Intelligence	(AI)	in	Fintech



Lending,	Investments,	And	Personal	Finance:	102	
Startups	Attacking	The	Retail	Banking	Value	Chain

69Source: https://www.cbinsights.com/blog/industry-market-map-landscape/



From	Point-Of-Sale	To	Money	Transfers:	109	
Startups	Disrupting	The	Payments	Industry

70Source: https://www.cbinsights.com/blog/industry-market-map-landscape/



Insurance	Tech	Rising:	135+	Insurance	Startups	
Across	P2P,	Life,	Commercial	&	More

71Source: https://www.cbinsights.com/blog/industry-market-map-landscape/



Millennial	Personal	Finance:	63	Fintech	Startups	
Targeting	Millennials

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



Marketing	to	Millenials

73
Source: 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

74
Source: 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

75
Source: 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



Conversational	
Commerce

79



Intelligent	
Chatbots

80



From	
E-Commerce	

to	
Conversational	Commerce:	

Chatbots
and	

Virtual	Assistants
81Source: http://www.guided-selling.org/from-e-commerce-to-conversational-commerce/



Question	
Answering

82



Dialogue	
System

83



Chatbot

84Source: https://www.mdsdecoded.com/blog/the-rise-of-chatbots/



Can	
machines	
think?

(Alan	Turing	,1950)
85

Source: Cahn, Jack. "CHATBOT: Architecture, Design, & Development." 
PhD diss., University of Pennsylvania, 2017.



Chatbot
“online	human-computer

dialog	system
with	

natural	language.”
86

Source: Cahn, Jack. "CHATBOT: Architecture, Design, & Development." 
PhD diss., University of Pennsylvania, 2017.



Chatbot Conversation	Framework

87Source: https://chatbotslife.com/ultimate-guide-to-leveraging-nlp-machine-learning-for-you-chatbot-531ff2dd870c



From	
E-Commerce	

to	
Conversational	Commerce:	

Chatbots
and	

Virtual	Assistants
88Source: http://www.guided-selling.org/from-e-commerce-to-conversational-commerce/



89Source: http://www.guided-selling.org/from-e-commerce-to-conversational-commerce/

H&M’s	chatbot on	Kik



90Source: http://www.guided-selling.org/from-e-commerce-to-conversational-commerce/

Uber’s	chatbot on	Facebook’s	messenger

Uber’s chatbot on Facebook’s messenger 
- one main benefit: it loads much faster than the Uber app



Savings	Bot

91Source: https://chatbotsmagazine.com/artificial-intelligence-ai-and-fintech-part-1-7cae1e67dc13



Bot	
Platform
Ecosystem

92



93Source: https://www.oreilly.com/ideas/infographic-the-bot-platform-ecosystem



94Source: https://www.oreilly.com/ideas/infographic-the-bot-platform-ecosystem



95Source: https://venturebeat.com/2016/08/11/introducing-the-bots-landscape-170-companies-4-billion-in-funding-thousands-of-bots/



96Source: https://medium.com/@RecastAI/2017-messenger-bot-landscape-a-public-spreadsheet-gathering-1000-messenger-bots-f017fdb1448a /



The	Bot	Lifecycle

97Source: https://chatbotsmagazine.com/the-bot-lifecycle-1ff357430db7



Chatbots
Bot	Maturity	Model

98Source: https://www.capgemini.com/2017/04/how-can-chatbots-meet-expectations-introducing-the-bot-maturity/

Customers	want	to	have	simpler	means	to	interact	with	businesses	and	
get	faster	response	to	a	question	or	complaint.



System	Architecture	of	
Intelligent	Dialogue	and	Question	Answering	System

99

Question	Analysis

Document	Retrieval

Answer	Extraction

Answer	
Generation

Answer	
Validation

Python
NLTK

Deep	Learning
TensorFlow

IR

Dialogue	
KB

Deep	Learning

Answer

Dialogue	Intention	
Detection

User	Question	Input

System	
Response	
Generator

AIML	KB
AIML

Dialogue	
Engine

Real	Time	
Dialogue

API
Cloud

Resource

RNN
LSTM
GRU



Question	
Answering

100
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IMTKU	
Question	Answering	System

for	
World	History	Exams	
at	NTCIR-12	QA	Lab2

NTCIR-12	Conference,	June	7-10,	2016,	Tokyo,	Japan



IMTKU	Question	Answering	System	for	
World	History	Exams	at	NTCIR-12	QA	Lab2

myday@mail.tku.edu.tw
NTCIR-12 Conference, June 7-10, 2016, Tokyo, Japan

Min-Yuh Day Cheng-Chia	Tsai Wei-Chun	Chung Hsiu-Yuan	Chang Yuan-Jie Tsai Jin-Kun	Lin

Yue-Da	Lin	 Wei-Ming	Chen Yun-Da	Tsai Cheng-Jhih	Han Yi-Jing	LinYu-Ming	Guo

Tzu-Jui Sun

Yi-Heng Chiang	 Ching-Yuan	Chien

Department	of	Information	Management	
Tamkang	University,	Taiwan

Cheng-Hung	Lee

Tamkang University

Sagacity Technology



IMTKU	System	Architecture	for	NTCIR-12	QALab2	

NTCIR-12	Conference,	June	7-10,	2016,	Tokyo,	Japan 103

Question	
(XML)

Question	Analysis

Document	Retrieval

Answer	Extraction

Answer	
Generation

Answer	
Validation

Stanford	
CoreNLP

JA&EN	
Translator

Lucene

Wikipedia

Machine	
Learning

Answer
(XML)

Complex	Essay

Simple	Essay

True-or-False

Factoid

Slot-Filling

Unique



NTCIR-9	Workshop,	December	6-9,	2011,	Tokyo,	Japan
myday@mail.tku.edu.tw

Department of	Information	Management	
Tamkang University,	Taiwan

Chun	TuMin-Yuh Day

IMTKU	Textual	Entailment	System	for	
Recognizing	Inference	in	Text	

at	NTCIR-9	RITE

Tamkang
University

Tamkang University 2011



IMTKU	Textual	Entailment	System	for	
Recognizing	Inference	in	Text	

at	NTCIR-10	RITE-2

Tamkang
University

myday@mail.tku.edu.tw
NTCIR-10	Conference,	June	18-21,	2013,	Tokyo,	Japan

Department of	Information	Management	
Tamkang University,	Taiwan

Chun	Tu Hou-Cheng	Vong Shih-Wei	Wu Shih-Jhen HuangMin-Yuh Day

Tamkang University 2013



Ya-Jung	WangMin-Yuh Day Che-Wei Hsu

Huai-Wen	Hsu

En-Chun	Tu

IMTKU	Textual	Entailment	System	for	
Recognizing	Inference	in	Text	at	NTCIR-11	RITE-VAL

2014

Yu-Hsuan TaiShang-Yu	Wu Cheng-Chia	Tsai
NTCIR-11	Conference,	December	8-12,	2014,	Tokyo,	Japan

Tamkang University

Yu-An	Lin



IMTKU	Question	Answering	System	for	
World	History	Exams	at	NTCIR-12	QA	Lab2

myday@mail.tku.edu.tw
NTCIR-12 Conference, June 7-10, 2016, Tokyo, Japan

Min-Yuh Day Cheng-Chia	Tsai Wei-Chun	Chung Hsiu-Yuan	Chang Yuan-Jie Tsai Jin-Kun	Lin

Yue-Da	Lin	 Wei-Ming	Chen Yun-Da	Tsai Cheng-Jhih	Han Yi-Jing	LinYu-Ming	Guo

Tzu-Jui Sun

Yi-Heng Chiang	 Ching-Yuan	Chien

Department	of	Information	Management	
Tamkang	University,	Taiwan

Cheng-Hung	Lee

Tamkang University

2016

Sagacity Technology



IMTKU	Question	Answering	System	for	
World	History	Exams	at	NTCIR-13	QA	Lab3

myday@mail.tku.edu.tw
NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan

Department	of	Information	Management	
Tamkang	University,	Taiwan

Tamkang University

2017

Min-Yuh Day

Yue-Da	Lin	

Chao-Yu	Chen

I-Hsuan HuangWanchu Huang Shi-Ya Zheng Tz-Rung	Chen Min-Chun	Kuo Yi-Jing Lin



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

109
https://www.ted.com/talks/noriko_arai_can_a_robot_pass_a_university_entrance_exam

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



Watson	DeepQA Architecture

110
Source: Ferrucci, David, Eric Brown, Jennifer Chu-Carroll, James Fan, David Gondek, Aditya A. Kalyanpur, Adam Lally et al. 

"Building Watson: An overview of the DeepQA project." AI magazine 31, no. 3 (2010): 59-79.



Dialogue	System

111
Source: Serban, I. V., Lowe, R., Charlin, L., & Pineau, J. (2015). A survey of available corpora for building data-driven dialogue systems. arXiv
preprint arXiv:1512.05742.



112

Chat-oriented	Dialogue	System

Source: Banchs, R. E., & Li, H. (2012, July). IRIS: a chat-oriented dialogue system based on the vector space model. 
In Proceedings of the ACL 2012 System Demonstrations (pp. 37-42). Association for Computational Linguistics.



AIML	Dialogue	System

113Source: Morales-Rodríguez, María Lucila, Rogelio Florencia Juárez, Hector J. Fraire Huacuja, and José A. Martínez Flores. "Emotional conversational agents in clinical psychology 
and psychiatry." In Mexican International Conference on Artificial Intelligence, pp. 458-466. Springer Berlin Heidelberg, 2010.



ALICE	and	AIML

114Source: http://www.alicebot.org/aiml.html



AIML	
(Artificial	Intelligence	Markup	Language)

<category>
<pattern>HELLO</pattern>
<template>Hi,	I	am	a	robot</template>

</category>

115Source: http://www.alicebot.org/aiml.html



AIML	
(Artificial	Intelligence	Markup	Language)

• <aiml>
– the	tag	that	begins	and	ends	an	AIML	document

• <category>
– the	tag	that	marks	a	"unit	of	knowledge"	in	an	
Alicebot's knowledge	base

• <pattern>
– used	to	contain	a	simple	pattern	that	matches	
what	a	user may	say	or	type	to	an	Alicebot

• <template>
– contains	the	response to	a	user	input

116Source: http://www.alicebot.org/aiml.html



<category>
<pattern>WHAT	ARE	YOU</pattern>
<template>
<think><set	name="topic">Me</set></think>
I	am	the	latest	result	in	artificial	intelligence,
which	can	reproduce	the	capabilities	of	the	human	brain
with	greater	speed	and	accuracy.

</template>
</category>

117

AIML	
(Artificial	Intelligence	Markup	Language)

Source: http://www.alicebot.org/aiml.html



118Source: Pilato, G., Augello, A., Vassallo, G., & Gaglio, S. (2008). EHeBby: An evocative humorist chat-bot. Mobile Information Systems, 4(3), 165-181.

Humorist	Chat-bot



Deep	Learning	for	Dialogues	

Intent	Classification
Intent	LSTM

LSTM	(Long-Short	Term	Memory)
GRU	(Gated	Recurrent	Unit)

119Source: Hakkani-Tür, Dilek, Gokhan Tur, Asli Celikyilmaz, Yun-Nung Chen, Jianfeng Gao, Li Deng, and Ye-Yi Wang. "Multi-domain joint semantic frame parsing using bi-directional 
RNN-LSTM." In Proceedings of The 17th Annual Meeting of the International Speech Communication Association. 2016.



Dialogue	Utterance

120

An example utterance with annotations of semantic slots in 
IOB format (S), domain (D), and intent (I), 
B-dir and I-dir denote the director name.

Source: Hakkani-Tür, Dilek, Gokhan Tur, Asli Celikyilmaz, Yun-Nung Chen, Jianfeng Gao, Li Deng, and Ye-Yi Wang. "Multi-domain joint semantic frame parsing using bi-directional 
RNN-LSTM." In Proceedings of The 17th Annual Meeting of the International Speech Communication Association. 2016.



End-to-end	Memory	Network	
Model	for	Multi-turn	SLU

121Source: Chen, Yun-Nung, Dilek Hakkani-Tür, Gokhan Tur, Jianfeng Gao, and Li Deng. "End-to-end memory networks with knowledge carryover for 
multi-turn spoken language understanding." In Proceedings of Interspeech. 2016.



122Source: Chen, Yun-Nung, Dilek Hakkani-Tür, Gokhan Tur, Jianfeng Gao, and Li Deng. "End-to-end memory networks with knowledge carryover for 
multi-turn spoken language understanding." In Proceedings of Interspeech. 2016.



Deep	Learning	for	SLU	
(Spoken	Language	Understanding)

123Source: Hakkani-Tür, Dilek, Gokhan Tur, Asli Celikyilmaz, Yun-Nung Chen, Jianfeng Gao, Li Deng, and Ye-Yi Wang. "Multi-domain joint semantic frame parsing using bi-directional 
RNN-LSTM." In Proceedings of The 17th Annual Meeting of the International Speech Communication Association. 2016.



Encoder-decoder	model	for	joint	
intent	detection	and	slot	filling

124
Source: Liu, Bing, and Ian Lane. "Attention-Based Recurrent Neural Network Models for Joint Intent Detection and Slot Filling."

arXiv preprint arXiv:1609.01454 (2016).

(a) with no aligned inputs. 



125
Source: Liu, Bing, and Ian Lane. "Attention-Based Recurrent Neural Network Models for Joint Intent Detection and Slot Filling."

arXiv preprint arXiv:1609.01454 (2016).

(b) with aligned inputs. 

Encoder-decoder	model	for	joint	
intent	detection	and	slot	filling



126
Source: Liu, Bing, and Ian Lane. "Attention-Based Recurrent Neural Network Models for Joint Intent Detection and Slot Filling."

arXiv preprint arXiv:1609.01454 (2016).

(c) with aligned inputs and attention

Encoder-decoder	model	for	joint	
intent	detection	and	slot	filling



End-to-End	Task-Completion	
Neural	Dialogue	Systems

127
Source: Li, Xuijun, Yun-Nung Chen, Lihong Li, and Jianfeng Gao. "End-to-end task-completion neural dialogue systems."

arXiv preprint arXiv:1703.01008 (2017).

Reinforcement	learning	is	used	to	train	all	components	in	an	end-to-end	fashion	



Slot
Intent

128
Source: Li, Xuijun, Yun-Nung Chen, Lihong Li, and Jianfeng Gao. "End-to-end task-completion neural dialogue systems."

arXiv preprint arXiv:1703.01008 (2017).



129
Source: Li, Xuijun, Yun-Nung Chen, Lihong Li, and Jianfeng Gao. "End-to-end task-completion neural dialogue systems."

arXiv preprint arXiv:1703.01008 (2017).

Slot
Intent



130

Sample	dialogues	generated	
by	rule-based	and	RL	agents	

Source: Li, Xuijun, Yun-Nung Chen, Lihong Li, and Jianfeng Gao. "End-to-end task-completion neural dialogue systems."
arXiv preprint arXiv:1703.01008 (2017).



131

Sample	dialogues	generated	
by	rule-based	and	RL	agents	

Source: Li, Xuijun, Yun-Nung Chen, Lihong Li, and Jianfeng Gao. "End-to-end task-completion neural dialogue systems."
arXiv preprint arXiv:1703.01008 (2017).



Sample	dialogues	generated	
by	rule-based	and	RL	agents	

132
Source: Li, Xuijun, Yun-Nung Chen, Lihong Li, and Jianfeng Gao. "End-to-end task-completion neural dialogue systems."

arXiv preprint arXiv:1703.01008 (2017).



A	Deep	Reinforcement	Learning	
Chatbot

Iulian	V.	Serban,	Chinnadhurai Sankar,	Mathieu	
Germain,	Saizheng Zhang,	Zhouhan Lin,	Sandeep	
Subramanian,	Taesup Kim,	Michael	Pieper,	Sarath

Chandar,	Nan	Rosemary	Ke,	Sai	Mudumba,	Alexandre	
de	Brebisson Jose	M.	R.	Sotelo,	Dendi Suhubdy,	

Vincent	Michalski,	Alexandre	Nguyen,	Joelle	Pineau
and	Yoshua Bengio

Montreal	Institute	for	Learning	Algorithms,	
Montreal,	Quebec,	Canada

133
Source: Serban, Iulian V., Chinnadhurai Sankar, Mathieu Germain, Saizheng Zhang, Zhouhan Lin, Sandeep Subramanian, Taesup Kim et al. 

"A Deep Reinforcement Learning Chatbot." arXiv preprint arXiv:1709.02349 (2017).



A	Deep	Reinforcement	Learning	
Chatbot
MILABOT:	

Chatbot developed	by	the	
Montreal	Institute	for	Learning	

Algorithms	(MILA)	
for	the	

Amazon	Alexa	Prize	competition
134

Source: Serban, Iulian V., Chinnadhurai Sankar, Mathieu Germain, Saizheng Zhang, Zhouhan Lin, Sandeep Subramanian, Taesup Kim et al. 
"A Deep Reinforcement Learning Chatbot." arXiv preprint arXiv:1709.02349 (2017).



MILABOT	
Dialogue	manager	control	flow	

135
Source: Serban, Iulian V., Chinnadhurai Sankar, Mathieu Germain, Saizheng Zhang, Zhouhan Lin, Sandeep Subramanian, Taesup Kim et al. 

"A Deep Reinforcement Learning Chatbot." arXiv preprint arXiv:1709.02349 (2017).

1 2 3

Q:	“What	is	your	name?”
R:	"I	am	an	Alexa	Prize	Socialbo”	



136
Source: Serban, Iulian V., Chinnadhurai Sankar, Mathieu Germain, Saizheng Zhang, Zhouhan Lin, Sandeep Subramanian, Taesup Kim et al. 

"A Deep Reinforcement Learning Chatbot." arXiv preprint arXiv:1709.02349 (2017).



MILABOT	
Computational	graph	
for	scoring	model

137
Source: Serban, Iulian V., Chinnadhurai Sankar, Mathieu Germain, Saizheng Zhang, Zhouhan Lin, Sandeep Subramanian, Taesup Kim et al. 

"A Deep Reinforcement Learning Chatbot." arXiv preprint arXiv:1709.02349 (2017).

model	selection	policies	based	on	
both	action-value	function	and	stochastic	policy	parametrizations	



LSTM/GRU	Utterance	Classifer

138
Source: Ravuri, Suman, and Andreas Stolcke. "A comparative study of recurrent neural network models for lexical domain classification." In Acoustics, 

Speech and Signal Processing (ICASSP), 2016 IEEE International Conference on, pp. 6075-6079. IEEE, 2016.



RNN	and	LSTM	cell

139
Source: Hori, Chiori, Takaaki Hori, Shinji Watanabe, and John R. Hershey. "Context-Sensitive and Role-Dependent Spoken Language Understanding 

using Bidirectional and Attention LSTMs." Interspeech 2016 (2016): 3236-3240.



Basic	Chat	Bot	Components

140Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



141

Traditional	Chat	Bots

Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



Chatbots with	Machine	Learning

142Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



How	Brain	Works

143Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



Information	Pathway	During	
Conversation

144Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



Idea	from	Structure		

145Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



AI	Deep	Learning	Chatbot
Architecture

146Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



Model	Chain	Order

147Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



148

Model	Chain	Order

Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



AI	Deep	Learning	for	Chatbot

149Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



Data	Converter	for	Chatbot
Subtitle	Files	from	Movie

150Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



151

Data	Converter	for	Chatbot
Subtitle	Files	from	Movie

Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



Conversation	Bot	Model

• Embedding	RNN	Sequence-to-sequence	model
– Testing

• 4-layer	to	8-layer	swallow	learning	(without	input/output	
layer)

• Use	tensorflow.contrib.learn (formally	sklearn
package)
– Simpler	and	easier	than	traditional	handcrafted	RNN
– Seq2seq,	LSTMCell,	GRUCell

152Jeongkyu Shin	(2016),	Building	AI	Chat	bot	with	Python	3	and	TensorFlow,	PyCon APAC	2016



Chatbot Architectures

• Information	Retrieval	based	Bot	(IR-Bot)
• Task	Oriented	Bot	(Task-Bot)
• Chitchat-Bot	(Chatbot)

153



Ask	Me	Anything:	
Dynamic	Memory	Networks	

for	
Natural	Language	

Processing

154
Source: Kumar, Ankit, Ozan Irsoy, Jonathan Su, James Bradbury, Robert English, Brian Pierce, Peter Ondruska, Ishaan Gulrajani, and 
Richard Socher. "Ask me anything: Dynamic memory networks for natural language processing." arXiv preprint arXiv:1506.07285 (2015).



• I:	Jane	went	to	the	hallway.
• I:	Mary	walked	to	the	bathroom.
• I:	Sandra	went	to	the	garden.
• I:	Daniel	went	back	to	the	garden.
• I:	Sandra	took	the	milk	there.
• Q:	Where	is	the	milk?

155

Dynamic	Memory	Networks
(DMN)

Source: Kumar, Ankit, Ozan Irsoy, Jonathan Su, James Bradbury, Robert English, Brian Pierce, Peter Ondruska, Ishaan Gulrajani, and 
Richard Socher. "Ask me anything: Dynamic memory networks for natural language processing." arXiv preprint arXiv:1506.07285 (2015).



• I:	Jane	went	to	the	hallway.
• I:	Mary	walked	to	the	bathroom.
• I:	Sandra	went	to	the	garden.
• I:	Daniel	went	back	to	the	garden.
• I:	Sandra	took	the	milk	there.
• Q:	Where	is	the	milk?
• A:	garden

156

Dynamic	Memory	Networks
(DMN)

Source: Kumar, Ankit, Ozan Irsoy, Jonathan Su, James Bradbury, Robert English, Brian Pierce, Peter Ondruska, Ishaan Gulrajani, and 
Richard Socher. "Ask me anything: Dynamic memory networks for natural language processing." arXiv preprint arXiv:1506.07285 (2015).



• I:	Jane	went	to	the	hallway.
• I:	Mary	walked	to	the	bathroom.
• I:	Sandra	went	to	the	garden.
• I:	Daniel	went	back	to	the	garden.
• I:	Sandra	took	the	milk	there.
• Q:	Where	is	the	milk?
• A:	garden
• I:	It	started	boring,	but	then	it	got	interesting.
• Q:	What’s	the	sentiment?
• A:	positive
• Q:	POS	tags?
• A:	PRP	VBD	JJ	,	CC	RB	PRP	VBD	JJ	.

157

Dynamic	Memory	Networks
(DMN)

Source: Kumar, Ankit, Ozan Irsoy, Jonathan Su, James Bradbury, Robert English, Brian Pierce, Peter Ondruska, Ishaan Gulrajani, and 
Richard Socher. "Ask me anything: Dynamic memory networks for natural language processing." arXiv preprint arXiv:1506.07285 (2015).



Dynamic	Memory	Networks
(DMN)

158
Source: Kumar, Ankit, Ozan Irsoy, Jonathan Su, James Bradbury, Robert English, Brian Pierce, Peter Ondruska, Ishaan Gulrajani, and 
Richard Socher. "Ask me anything: Dynamic memory networks for natural language processing." arXiv preprint arXiv:1506.07285 (2015).



159

Dynamic	Memory	Networks
(DMN)

Source: Kumar, Ankit, Ozan Irsoy, Jonathan Su, James Bradbury, Robert English, Brian Pierce, Peter Ondruska, Ishaan Gulrajani, and 
Richard Socher. "Ask me anything: Dynamic memory networks for natural language processing." arXiv preprint arXiv:1506.07285 (2015).



160

Question:	Where	was	Mary	before	the	Bedroom?

Dynamic	Memory	Networks
(DMN)

Source: Kumar, Ankit, Ozan Irsoy, Jonathan Su, James Bradbury, Robert English, Brian Pierce, Peter Ondruska, Ishaan Gulrajani, and 
Richard Socher. "Ask me anything: Dynamic memory networks for natural language processing." arXiv preprint arXiv:1506.07285 (2015).



161

Question:	Where	was	Mary	before	the	Bedroom?
Answer:	Cinema.

Dynamic	Memory	Networks
(DMN)

Source: Kumar, Ankit, Ozan Irsoy, Jonathan Su, James Bradbury, Robert English, Brian Pierce, Peter Ondruska, Ishaan Gulrajani, and 
Richard Socher. "Ask me anything: Dynamic memory networks for natural language processing." arXiv preprint arXiv:1506.07285 (2015).



Dynamic	Memory	Networks	
for	Visual	and	Textual	
Question	Answering

162



Question	Answering	with
Dynamic	Memory	Network	(DMN+)

163
Source: Xiong, Caiming, Stephen Merity, and Richard Socher. "Dynamic memory networks for visual and textual question answering."
arXiv preprint arXiv:1603.01417 (2016).



164
Source: Xiong, Caiming, Stephen Merity, and Richard Socher. "Dynamic memory networks for visual and textual question answering."
arXiv preprint arXiv:1603.01417 (2016).

Dynamic	Memory	Network	(DMN+)



165
Source: Xiong, Caiming, Stephen Merity, and Richard Socher. "Dynamic memory networks for visual and textual question answering."
arXiv preprint arXiv:1603.01417 (2016).

Dynamic	Memory	Network	(DMN+)
Episodic Memory Module of the DMN+



Differentiable	Neural	Computer
(DNC)

166Source:	Graves,	A.,	Wayne,	G.,	Reynolds,	M.,	Harley,	T.,	Danihelka,	I.,	Grabska-Barwińska,	A.,	...	&	Badia,	A.	P.	(2016).	
Hybrid	computing	using	a	neural	network	with	dynamic	external	memory. Nature, 538(7626),	471-476



Facebook	AI	Research	:	
bAbI Project

• The	(20)	QA	bAbI tasks
• The	(6)	dialog	bAbI tasks
• The	Children’s	Book	Test
• The	Movie	Dialog	dataset
• The	WikiMovies dataset
• The	Dialog-based	Language	Learning	dataset
• The	SimpleQuestions dataset

167Source: https://research.fb.com/projects/babi/



Facebook	bAbI QA	Datasets
1	Mary	moved	to	the	bathroom.
2	John	went	to	the	hallway.
3	Where	is	Mary?								bathroom								1
4	Daniel	went	back	to	the	hallway.
5	Sandra	moved	to	the	garden.
6	Where	is	Daniel?						hallway	4
7	John	moved	to	the	office.
8	Sandra	journeyed	to	the	bathroom.
9	Where	is	Daniel?						hallway	4
10	Mary	moved	to	the	hallway.
11	Daniel	travelled	to	the	office.
12	Where	is	Daniel?					office		11
13	John	went	back	to	the	garden.
14	John	moved	to	the	bedroom.
15	Where	is	Sandra?					bathroom								8
1	Sandra	travelled	to	the	office.
2	Sandra	went	to	the	bathroom.
3	Where	is	Sandra?						bathroom								2

168Source: https://research.fb.com/projects/babi/



Facebook	bAbI QA	Datasets

169
Source: Weston, Jason, Antoine Bordes, Sumit Chopra, Alexander M. Rush, Bart van Merriënboer, Armand Joulin, and Tomas Mikolov. "Towards 
AI-complete question answering: A set of prerequisite toy tasks." arXiv preprint arXiv:1502.05698 (2015).



Facebook	bAbI QA	Datasets

170
Source: Weston, Jason, Antoine Bordes, Sumit Chopra, Alexander M. Rush, Bart van Merriënboer, Armand Joulin, and Tomas Mikolov. "Towards 
AI-complete question answering: A set of prerequisite toy tasks." arXiv preprint arXiv:1502.05698 (2015).



Facebook	bAbI QA	Datasets

171
Source: Weston, Jason, Antoine Bordes, Sumit Chopra, Alexander M. Rush, Bart van Merriënboer, Armand Joulin, and Tomas Mikolov. "Towards 
AI-complete question answering: A set of prerequisite toy tasks." arXiv preprint arXiv:1502.05698 (2015).



Learning	End-to-End	
Goal-Oriented	Dialog

172



1	hi hello	what	can	i help	you	with	today
2	can	you	make	a	restaurant	reservation	with	italian cuisine	for	six	people	in	a	
cheap	price	range i'm on	it
3	<SILENCE> where	should	it	be
4	rome please ok	let	me	look	into	some	options	for	you
5	<SILENCE> api_call italian rome six	cheap	

173Source: https://research.fb.com/projects/babi/

Facebook	bAbI Dialogue	Datasets



174Source: Bordes, Antoine, and Jason Weston. "Learning End-to-End Goal-Oriented Dialog." arXiv preprint arXiv:1605.07683 (2016).



The	Dialog	bAbI Tasks

175Source: Bordes, Antoine, and Jason Weston. "Learning End-to-End Goal-Oriented Dialog." arXiv preprint arXiv:1605.07683 (2016).



176Source: Bordes, Antoine, and Jason Weston. "Learning End-to-End Goal-Oriented Dialog." arXiv preprint arXiv:1605.07683 (2016).

The	Dialog	bAbI Tasks



177Source: Bordes, Antoine, and Jason Weston. "Learning End-to-End Goal-Oriented Dialog." arXiv preprint arXiv:1605.07683 (2016).

The	Dialog	bAbI Tasks



Robo-
Advisors

178



179Source:	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



Financial Technology
FinTech

“providing	
financial	services	
by	making	use	of	
software and	

modern	technology”
180Source: https://www.fintechweekly.com/fintech-definition



Financial	
Services

181



Financial	Services

182Source: http://www.crackitt.com/7-reasons-why-your-fintech-startup-needs-visual-marketing/



Money
183



Money

184Source: http://www.wpclipart.com/money/bills/bills_2/stack_of_bills_2.png.html



Money
Makes
Money

185



Treasure

186Source: http://www.wpclipart.com/money/treasure/treasure_chest_3.png.html



Wealth	
Management

187



Investment	
Analysis

188



Time	Value	of	Money

Risk
Return
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Fintech
Robo

Advisors
190



Big	Data	Driven	
Disruption:	
Robo-Advisor

191Source: http://www.vamsitalkstech.com/?p=2329



FinTech high-level	classification

192

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

193Source: 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

194Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf



195Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/



196Source: 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

197Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

5



198Source: 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

5



FinTech:	Market	Provisioning

199Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf

6



200Source: 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

6



Fintech:	Unbunding the	Bank

201Source: https://www.cbinsights.com/blog/disrupting-banking-fintech-startups-2016/

Wealth Management: Wealthfront



202

Wealthfront:	Fintech	Robo Advisor

https://www.wealthfront.com/



A	classic	workflow	for	
financial	recommendations

203
Source: 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

204Source: https://advisesure.com/blog/what-is-meaning-of-term-robo-advisor-and--their-benefits



Benefits	of	Robo Advisors

205Source: 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

206

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	
– primarily	human	in	nature

207

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

208Source: 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

209Source: 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.	

210Source: 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.

211Source: 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.

212Source: 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%
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Robo-Advisor	(RA)	Sample	Portfolios	

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



Architecture	of	a	Robo-Advisor	(RA)

214Source: http://hortonworks.com/blog/architecture-of-a-roboadvisor/
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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

218Source: 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

219Source: 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/



Wealth	Management	Value	Chain

223Source: 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

224Source: 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

225Source: 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

226Source: 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

227Source: Cocca, Teodoro (2016). "Potential and Limitations of Virtual Advice in Wealth Management." 
Journal of Financial Transformation, 44, 45-57.



228Source: 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

229Source: 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

230
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

231

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

232

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
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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

234

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.



Summary
• Introduction	to	
Artificial	Intelligence	(AI)

•AI	in	FinTech
•Conversational	Commerce
•Robo-Advisors
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