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F 42 K& (Syllabus)

Bk (Week) H i (Date) ™MW %~ (Subject/Topics)
1 2017/02/17 Fintech & @ F+HE RE2 14
(Course Orientation for Fintech: Financial Technology)
2 2017/02/24 Fintech & @kFti ey /g & - B9 28R
(Evolution of Fintech: Money and Financial Services)

3 2017/03/03 Fintech & ®&&AtH & RARF AL A HT
(Fintech: Technology Innovation in Financial Services)

4 2017/03/10 Fintech & @k F}4%k #2 & kAR 7518 (A 42
(Fintech and Financial Services Value Chain)

5 2017/03/17 Fintech & &:#3% 78 ¥ 42 X £ H7

(Fintech Business Models Innovation)

6 2017/03/24 Fintech & @:F 1B 5 |
(Case Study on Fintech )



F 42 K& (Syllabus)

R (Week) B #j (Date) ™M %~ (Subject/Topics)
7 2017/03/31 4 &N EHCHEEITAH

(Consumer Psychology and Behavior on Financial Services)

9 2017/04/14 & 3R42F T
(Blockchain Technology)
[Invited Speaker: Dr. Raymund Lin, IBM (#&1& 22 4 > IBM)]

10 2017/04/21 #7 ¥ 3k% (Midterm Project Report)

11 2017/04/28 Python Pandas?t & K E 45 »n#7
(Finance Big Data Analytics with Pandas in Python)

12 2017/05/05 A4 ZHLRE S E &kftdk
(Artificial Intelligence and Deep Learning for Fintech)
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F 42 K& (Syllabus)

2017/05/12

2017/05/19

2017/05/26

2017/06/02

2017/06/09
2017/06/16

H £ (Date) M % (Subject/Topics)

Fintech & @k F+18 £ A %% I
(Case Study on Fintech Il)

e Ft A s T L AR B AEM AR
(Robo-Advisors for Wealth Management in Fintech)

HREHaSREREEZARS

(Portfolio Optimization and Algorithmic Trading)
SRFEFEME A&

(Intelligent Question Answering System for Fintech)
A K #k % | (Final Project Presentation |)

#A KR #R 2 Il (Final Project Presentation I1)
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FinTech Innovation:
From Robo-Advisors to Goal Based Investing and Gamification,
Paolo Sironi, Wiley, 2016

Wiley Finance Series *

Innovation

From Robo-Advisors to Goal Based
Investing and Gamification

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



Financial Technology
FinTech
“providing
financial services
by making use of
software and
modern technology”



Financial
Services




Financial Services

Source: http://www.crackitt.com/7-reasons-why-your-fintech-startup-needs-visual-marketing/
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Big Data Driven
Disruption:
Robo-Advisor




FinTech high-level classification

Lending

.

Profile

Payments

J

Source: Paolo Sironi (2016), “FinTech Innovation: From Robo-Advisors to Goal Based Investing and Gamification”, Wiley. 17
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FinTech: Financial Services Innova
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FinTech:

Financial Services Innovation

1. Payments
2. Insurance
3. Deposits & Lending
4. Capital Raising
5. Investment Management
6. Market Provisioning
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FinTech: Financial Services Innovation

SISFIAE

S'Zﬁ MBS R (Cashless World)

3 Payments ¥TEESZ{F (Emerging Payment Rails)
S, ‘—J T || _ (Insurance Disaggregation)
Insurance EXTEES I 2= B (Connected Insurance)

i S e i i i i S i S i i o e e o o i i i i i S i S N S i S S S S S S S S S &

a FE{LEE (Alternative Lending)
Deposit & Lendlng B {RIFiEEE (Shifting Customer Preferences)

& SH e N (Crowdfunding)

Capital Raising

VA EEE I EE (Empowered Investors)

~ Investment Management Tﬁf,¥i9l~§B{ |$ (Process Externalisation)

K Fﬁ%ﬁ%ﬂﬁtﬂﬁ %%ﬁﬁﬁi (Smarter, Faster Machines)

Market Provisioning %ﬁ@iﬂzé‘ (New Market Platforms)

ERKR : FugleM R
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5 FinTech: Investment Management

~ Market Information

Platforms
New
Market Platforms

Automated Data T
: Collection & Analysis Algorithms
| Cloud-

Automation of Computing Capaplllty
High-Value ,~ R e Sharing
Activities ) .
: Externalisation
\
\
Automated Advice & Open Source
Management IT
Empowered
Investors
Social
Trading
Retail Algorithmic _ _
Trading




5 FinTech: Investment Management
Empowered Investors
Process Externalization

i R A4

EEA ET5
MEERS | s pspEapEEE  SEES
powere el ) e .
N Errestors 15325 (Retail Algorithmic Trading)
/ EIRHhER(K i 2 BN R #3% (Process-as-a-Service, PaaS) »
Process BEIH= (Capability Sharing) ~ EE ST ~ B

Externalisation

o
A==

ERKRE : Fugle Bl [HE21E2
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FinTech: Market Provisioning

/

/
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' '"gfﬂ::ted Mobile *
N 9 Payments %
/ \
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6

FinTech: Market Provisioning

Smarter, Faster Machines
New Market Platforms

Ea | pauiEgs |
S s H22 S HEUWE (Machine Accessible Data) ~ A
marter, Faster TEDES / sz | Al
Machines =
SFEIT & BEWmEmFES ALGoM » EE / HER
New Market HEF A NovUs « FARE / BIIZFA BISON
Platforms RABETE LQUITY R M B 1T

4SS ClauseMatch

EREE : FugleMReeE
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Fintech: Financial Technology

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



Fintech: Unbunding the Bank

Unbundling of a Bank
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Fintech: Unbunding the Bank
Wealth Management: Wealthfront

Unbundling of a Bank

| 4 WViseBanyan
*SparkFund @ meswsr” [AAPITALL & D AR TV RSONALCARITAL Propellr
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B Seve Username &’ . » to borrow

ereot Peswerd/Username?

a chge‘ zebra; e
CREDITFT, _

28



Wealthfront: Fintech Robo Advisor

Wea|thfr0nt Why Wealthfront ~ Products ~ Who we are ~ Help Center Blog Log In Invest how

The most tax-efficient, dow-cost, hassle-free
way to Invest

Invest with Wealthfront ‘ See Our Journey ’

)
L
w

Do you have the time to invest well?

Wealthfront invests your money for you with a minimal amount of work. We monitor your portfolio every day
to look for opportunities to rebalance or harvest tax losses. Are you doing the same?

https://www.wealthfront.com/



A classic workflow for
financial recommendations

Risk Managers

Investment Strategy

- Model Portfolios
- Asset Classes

- Stereotypes Financial
Advisor

- Build Profiles
- Create Proposals
- Submit Proposals

Portfolio Managers

-Provide Personal
Information

- Accept (Refuse)
Proposals

Financial
Advisor
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Process of Robo Advisors

Process of Robo Advisory

Knowing customer needs

Processing Customer Information

O Customized Solution in
matter of seconds

31



Benefits of Robo Advisors

Benefits of Robo Advisors

—— Unbiased Advice —
—— No minimum Investment required ——

—— Low Charges —
— Transparency ——
—— Customised Solutions ——

b

‘. Advise

32



Robo-Advisor Business Models

* 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

33



Robo-Advisor Business Models

* 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
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W

Usecases of Robo-Advisors

Determine individual Client profiles & preferences
ldentify appropriate financial products
Establish correct Investment Mix for the client’s profile

Using a algorithmic approach, choose the appropriate
securities for each client account

Continuously monitor the portfolio & transactions
within it to tune performance

Provide value added services

Ensure the best user experience by handling a whole
range of financial services

35



Business Requirements for a
Robo-Advisor (RA)

. Collect Individual Client Data

. Client Segmentation

. Algorithm Based Investment Allocation

. Portfolio Rebalancing

. Tax Loss Harvesting

. A Single View of a Client’s Financial History

36



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.

37



Algorithms for a Robo-Advisor (RA)

* RA platforms also provide
24 X7 tracking of market movements
to use that to track rebalancing decisions
from not just a portfolio standpoint
but also from a taxation standpoint.

38



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.
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Robo-Advisor (RA) Sample Portfolios

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%

40



Architecture of a Robo-Advisor (RA)

o

Mass
Affluent
Client
Brokerage
Accounts
o (=2
A=
Online
Banking
e %
Retirement
Accounts

£~ |

o0
oee

Call Data
Records

Client fills out a detailed

questionnaire ) ) i @
l Amm Client accesses their
' Client portfolio using a website

or a mobile application

All of the clients
financial data is
aggregated into the
central Data Lake:
extracts of new data
are sent periodically via
an API or Sqoop or
Kafka or HDFS Client

Visualization

Regulators

[

Mass
Affluent
Client

The Data Lake feeds EDW
ond other systems that
specialize in conventional

chains of algorithms
that rebalonce client
portfolios, provide tax

loss harvesting & provide 2 downst .
; 7 ream analytics
cutomated portfolio &)
management Ay,

@ Portfolio is rebalanced

based on movements in

financial markets
Data
Scientist

Financial
Market Trends
and Movements
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" Robo-Advisor

AN wealthfront

#4 Betterment




Wealthfront: Fintech Robo Advisor

Wealthfront Why Wealthfront ~ Products ~ Who we are ~ Help Center Blog Log In Invest now

Introducing Portfolio Line of Credit - get cash quickly at a low rate. Learn more —

Plan your future
Grow your wealth
Invest in your life

Access proven investment strategies, tailored advice, and
premium financial services - all powered by technology.

Invest with Wealthfront Explore your options

https://www.wealthfront.com/



Betterment: Fintech Robo Advisor

# Betterment WHY BETTERMENT v SERVICES v RESOURCES v PRICING FAQS FOR BUSINESS LOG IN SIGN UP

This is simply a smarter way.
to Invest your money.

We help manage your financial life so you can live better.

m We can help you get started. Schedule your free 15 minute call today. Schedule a call >
&

otll 0 @ )

Increase after-tax returns. No hidden fees. Satisfaction guaranteed. Access to licensed experts.




Betterment vs. Wealthfront

Robo-Advisor
Investor Junkie Rating
Promotions

Fees
Minimum Deposit

Human Advisors

Automatic Rebalancing
Tax Loss Harvesting
Direct Indexing
Fractional Shares

Assets Under Management

#4 Betterment \{ wealthfront
4.5 star 5 star
One Month Free First S15k for Free
None first S10k;
0.25%/yr 0.25%/yr for more
None S500
Yes —
Additional Fee No
Yes Yes
Yes Yes
No Yes
Yes No
S8.0B S5.0B
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AN wealthfront

Wealthfront:

0.25%
Flat annual advisory fee

* No trading commissions or hidden fees
* Portfolio of low-cost ETFs
* Your first $10,000 managed free

46



AN wealthfront

Wealthfront

Powering your financial life with technology

47



A wealthfront

Wealthfront Robo Advisor

You're on track to have $8,000 per month to spend in retirement. That’s 76% of your target.

Retire when you are 65 and Julianais 65

$2.5M ‘

$2M o® S

Today Age 45 Age 55 Age 65 Age 75 Age 85

v My assumptions = What you'll have <<= What you’ll need

Source: https://www.wealthfront.com/ 48



AN wealthfront

Wealthfront Robo Advisor

Carrier ¥ 3:43 PM

(a’ Wealthfront

Wealthfront

$2 37,9 15 * $3,593,720 ACCOUNTS ACTIVITY

Net Worth Today ‘1 Net worth at retirement

$195K Retire at 65 $1 05,81 3 ® 32,951 ,091

Net worth today Net worth at retirement

$8.2M

You are 77% on track for retirement v

$0
Today == You'll have == You'll need in 63 Years
Investments $208,246.79

You're 72% on track for retirement =
Wealthfront 2 minutes ago
My Roth IRA $115,871.91 INVESTMENTS $262,274

Wealthfront Personal Account Just updated
E*TRADE 2 minutes ago @
My Personal Account $92,37488 My Personal Account 366,81 3

7N\

( T \ Track another account

\ /
1 [] o + N\

Accounts Activity Add Funds Invite Friends

Vanguard Joint Account




Financial Revolution with Fintech

A financial services revolution

Consumer Trends

n : ol
’ / “n' ‘ - '/’J %
! \ . 'l'

[ o

BId &/

1. Simplification 2. Transparency 3. Analytics 4. Reduced Friction




Millennial Personal Finance: 63 Fintech Startups

Targeting Millennials

Fin Tech Startups for Millennials

Personal Investing

Savings & Finances Tracking

Wealth Management

,
E — [ndast ﬂ wost® || /' G
L ven ‘ <tow
= homestice

a N\(

Insurance Crowdfunding

policy
genius

\M mj \

(858
“TA0EE Vv I

com

@ E TUITIONIO {3 lenda L( VALORE B w @ Moven w
. 7N s

Loans & Credit Risk

[m @ i 15 V/ B ‘-‘A ;{';}‘, ] Acquired Companies

Payments & Banking
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Marketing to Millenials

/ GENERATIONS OVERVIEW

=
'} 1 : '
GENERATION X BABY BOOMERS

K‘ 29 :w 30 49 YEARS OLD : 50 'YEARS OLD

87.5M 83.7M 66.4M

AMERICANS AMERICANS AMERICANS
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Marketing to Millenials

MILLENNIAL PERSONAS

=
o7 LOOKING
FOR A J0B
5\ ,:"' o ' | o
J ) g .
DIGITAL WINDOW DIGITAL DYNAMIC CASUALLY EMERGING
SHOPPERS SOCIALITES MEDIA JUNKIES ENGAGED TECHNOCRACY
Less engaged Highly social Extremely tech Least engaged in . Strongly engaged
online than and engaged savvy and engaged digital world, digitally and highly
other millennials online with online video and more likely to be influential
streamed content unemployed

\ \ N\ - m

L) o o () o)
237 26% 237 177 15%
of the millennial of the millennial of the millennia of the millennial of the millennial
population population population population population
42% 58% 45% 55% 64% 36% 53% 47% 87%  43%
female majority female majority male majority male majority male majority
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Marketing to Millenials

BEST PRACTICES FOR MARKETING TO MILLENNIALS

Al 1UN

Mobile is the BEST WAY TO REACH Millennials CONSUME CONTENT ACROSS 85% of Millennials are MORE LIKELY

MILLENNIALS - they have the MULTIPLE DEVICES, so marketers need to TO MAKE A PURCHASE IF IT IS
highest rates of ownership of create content with a multi-platform strategy. PERSONALIZED to their interests,
smartphones of all generations For example, 55% are watching videos both in-store and with digital displays

several times a day on multiple devices

BLOG )

BE AUTHENTIC

INFORMATIONAL
M Millennials are willing to share m
good advertising, but DISLIKE WHEN

Millennials are MORE LIKELY

ADVERTISING FEELS DECEPTIVE one in three millennials choose

TO USE SOCIAL MEDIA DAILY 4y 2% 23% BLOGS as the top media source
with 62% reporting that brand ) 2 g BEFORE MAKING A PURCHASE.
engagement is more likely to make X BB Traditional media sources like
them a loyal customer TV and magazines have less
believe brands say something about who impact on this generation

they are, their values and where they fit
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Fintech for Millennials

F|ntECh 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
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Fintech: Wealth Management

Company Select Investors
DAG Ventures, Index Ventures, Greylock Partners, The
Wealthfront Social+Capital Partnership
Bessemer Venture Partners, Athemis Group, Menlo
Betterment S
L Doll Capital Management, Union Square Ventures, Bain
S'gF|g Capital Ventures
ASplratIOH Renren, GSV Capital, Capricorn Investment Group, IGSB
Commerce Ventures, DST Systems, Hyde Park VP, QED
Blooom Investors, UMB Financial
Rebalance IRA  w/a
Hedgeable SixThirty
WiseBa nyan VegasTech Fund

Pe rsonal Cap|ta| Institutional Venture Partners, Venrock, Crosslink Capital
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Fintech: Personal Investing

Company
eloro
Openfolio
DriveWealth
Tip'd Off
Kapitall
Stash

Stox

Robinhood

Motif Investing
Loyal3

Select Investors

BRM Group, Ping An Ventures, Spark Capital
FinTech Collective
Route 66 Ventures
Raj Parekh, Bill Crane, Shaun Coleman
Bendigo Partners, Linden Venture Fund

N/A

SingulariTeam

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

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

DNS Capital
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AN wealthfront

Wealthfront
Investment Methodology

1. ldentify 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
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Wealth Management Value Chain

—

] e

-
Needs analysis
I Risk management
Investment profile Tax planning _

Implementation Legal advice Retirement planning
=

Value chain
(narrow view)

Rebalancing

Value chain (holistic view)

Source: Cocca (2016)
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Wealth Management Service and
Potential for virtualization
)

Portfolio optimization (plain vanilla products)

Product selection (plain vanilla products)
Portfolio rebalancing

I
Q
=

Potential for virtualization

Low

International asset structuring

Low High
Complexity of service

Source: Cocca (2016)
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Al and Robo Advisor
Virtualization Dimensions

Artificial
intelligence
_EA Charles Schwab
= 8 Intelligent Portfolios True Wealth
©
= k=] anguard Persona
= —_— : .
-g § Advisor Services Wealthlfront
S Scalable Capital
—
[eb] .
= miton Personal Capntaj | 7
o - “
@ Private Il UBS Advice LearnVest [l Novofina
3 Banker Only virtual/
robo adviser
Hybrid
Human Human m‘t’)del
= advisor
= Level of digitalization
Low Interaction mode High

Source: Cocca (2016)
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Degree of Digitalization of
Wealth Management Customers

1
; h Y|
7
1

1 &
T

Digital deniers

Hybrid client

Mostly digital clients

Fully digital clients

Low:1 client digitalization level ' High
| 136% | 79.9% " 5.7% '0.8%!

Source: Cocca (2016)
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Use of Online Services by
Hybrid Customers

Advice Information
seeking client seeking client

(25.9%) (e

Transaction
seeking client
71.7%
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Use of Online Services by
Hybrid Customers

125% 36.4%

Hybrid client (B) 85.7%

10.4% (B)

Digital clients

2 81.8%

Digital deniers

10.4%
| :
Low client digitalization level High
Readiness for virtual interaction (A) ) Readiness for truly virtual advice
with my/a client adviser not from my bank
34.8%

30.4%

(B)

Readiness for banking mostly
online with my bank without client adviser
45.4%

A: Potential for virtual interaction with client adviser (28.3% of clients)
B: Potential for largely virtual interaction with bank (43.3% of clients)

C: Potential for disruption (34.6% of clients)
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Explaining Customer Experience of
Digital Financial Advice

> Factors
Manifest variables
Fs —— Relationships measured by regression
Co-creation
* Dialogue
* Accessible F1
* Transparent Perceived value
¢ Ratings/reviews e Trust
* Satisfaction
—> « Security
* Benefit
* Ease
Fe Fs + B3 — ++ B2 * Well informed
Providers Service model
* 1/little/a lot B1 + e A/Bbrand
* Expensive/cheap =—————p ¢ Expensive/cheap y B
» A/Bbrand * Hedonistic/utility 1
+ Ba ++ Bs
F2
Loyalty
» * Repeat purchasers
Fa * Affection
Pre-selections
* Dialogue
* Accessible

* Transparent
* Ratings/reviews
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The bot platform ecosystem
and the emerging giants

Nearly every large software company has announced some sort of bot strategy in the last year. Here's
alook at a handful of leading platforms that developers might use to send messages, interpret natural
language, and deploy bots, with the emerging bot-ecosystem giants highlighted.

General Al agents with platforms
Developer access available now or announced

' G O O V

Siri Alexa/Echo Cortana Viv
Apple Google Amazon Microsoft Viv Labs
Messaging platforms

LB~ I O @
iMessage Messenger WhatsApp Slack WeChat Kik

Apple Facebook Facebook Tencent
Allo Telegram Twilio Line Skype
Google Naver Microsoft
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Bot frameworks and deployment platforms

& AUTOMAT ()

) N/

12

Wit.ai BotKit Chatfuel Automat Bot Framework
Facebook Howdy Microsoft
. 0000 .
< > e S, </>
o ®
° .. .. ... . L]
Api.ai Pandorabots MindMeld Gupshup Sequel

Google
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