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F A2 K& (Syllabus)

R (Week) B #j (Date) M % (Subject/Topics)
1 2016/09/16 ¥ #k & (A EH IR — X)
(Mid-Autumn Festival Holiday)(Day off)

2 2016/09/23 AEIEATE R IRLN L

(Course Orientation for Big Data Marketing Research)

3 2016/09/30 F K+ R BIFEATH
(Data Science and Big Data Marketing)

4 2016/10/07 KREIFZATH 547 LA R
(Big Data Marketing Analytics and Research)

5 2016/10/14 Rl =45 (Measuring the Construct)
6 2016/10/21 B|& ¥+ % (Measurement and Scaling)



F A2 K& (Syllabus)

R (Week) B Bi (Date) ™ % (Subject/Topics)

7 2016/10/28 K EIZATHIE L 5 H7 |
(Case Study on Big Data Marketing |)

8 2016/11/04 #% %M BE & 447 (Exploratory Factor Analysis)
9 2016/11/11 3% M B & 4#7 (Confirmatory Factor Analysis)
10 2016/11/18 #7 ¥ #HK % (Midterm Presentation)

11 2016/11/25 #-Z£3E H 8 K 835 5
(Social Computing and Big Data Analytics)

12 2016/12/02 #4888 4 #7 (Social Network Analysis)
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B # (Date) M % (Subject/Topics)

REAFATHAB ZE 5#7 1l
(Case Study on Big Data Marketing Il)

A g &A= R L TS

(Measurements and Practices of Social Network Analysis)

R BN R
(Big Data Sentiment Analysis)

& R FBATH AR

(FinTech Marketing Research)

#3 K 2R 2 | (Term Project Presentation |)
#A K # %5 |l (Term Project Presentation Il)
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The FINTECH Book: The Financial Technology Handbook for
Investors, Entrepreneurs and Visionaries,

Susanne Chishti and Janos Barberis, Wiley, 2016.
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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
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Financial
Technology







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

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



Financial Revolution with Fintech

A financial services revolution

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




FinTech: Financial Services Innova
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FinTech:

Investment Management

Market Provisioning



FinTech: Market Provisioning
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FinTech: Investment Management
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FinTech

21

B3 Payments

BlFIRE

HIRESHR (Cashless World)
LT (< (Emerging Payment Rails)

Insurance

\Hf#%2Z< % (Insurance Disaggregation)

W ehtZe B (Connected Insurance)
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FE
Deposit & Lending

o
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Capital Raising

REEE

Investment Management

iz EEHE

Market Provisioning

HLEIE (Aternative Lending)
B RIFEE (Shifting Customer Preferences)

ﬁ%%g (Crowdfunding)

iR EE (Empowered Investors)

;ﬁ,¥§9 |‘§B{ L’, (Process Externalisation)

#%%%E‘:ﬁ'i (Smarter, Faster Machines)
*ﬁﬂﬂzé (New Market Platforms)
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FinTech: Market Provisioning
Smarter, Faster Machines
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FinTech: Investment Management
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FinTech for

Financial Services

Retail Banking
_.ending and Financing

Payments and Transfers

Wealth and Asset Management
Markets and Exchanges
Insurance

Blockchain Transactions
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Fintech Companies

@ Payment

@ Blockchain /
Bitcoin

@® Crowdfunding

@® Lending

@ Digital
Banking

@ Financial Pla...

@ Investment

@ Security

@ Insurance

® Data
Other
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Major Participants in the FinTech
Ecosystem




FinTech Ecosystem Development
Framework

1. Business environment/access to markets 2. Government/regulatory support
e oty sty e
geigtr:grzzig:]ustering :;Elst;n;c:;g - Ease of doing business Taxes & work permits
3. Access to capital 4. Financial expertise
Governmental funding Bank funding - -
PE/NC funding Incubators / accelerators - -
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The FinTech Innovation Ecosystem

Media

Academia Non-banks/disruptors

“Grassroots”

Industry associations
entrepreneurship

Banks
Federal & local
governments Infrastructure providers
FinTech
Regulators innovation

Established IT &

t
ecosystem software industry

Venture capital

Strategy and

Business angel
technology consultants

investor networks

Innovation labs &
think tanks

Incubators/
accelerators

Collaboration platforms
& communities

Source: http://www.strategyand.pwc.com/media/file/Developing-a-FinTech-ecosystem-in-the-GCC.pdf
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The U.S. FinTech landscape

Entrepreneurs

- New York is the
fastest-growing FinTech
ecosystem in the U.S.

- Talent feed from world’s
biggest financial center

- New York is a lifestyle choice
for talented young
entrepreneurs

Support structures

- Tax credits for business R&D
and patents

- Incubators & accelerators (e.g.,
Partnership Fund for New York

City)

International banks
Venture capital funds

Financiers

Global and local PE shops
University funds

Entrepreneurs

Crowd funding

Payment platforms

Investment

U.S. received 83 percent of
global FinTech investments in
2013

The financial services industry
globally spent more than
US$485 billion on ICT" in 2014

Customers

Business to business: high
density of financial services
firms seeking support for
digitalization

Business to consumer:
widespread mobile &
e-commerce usage, low bank
client “stickiness”
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Fintech Startups

QEDE USA Fintech Ecosystem

Crowdfunding

STARTUP

C Crowdera

\Y4 AngelList

Ciccle  CircleUp
Up

Early Shres

Fintech Startups WorldWide
Kickfurther

TEB FINTECH

FUTURE
FOUR

Kickstarter

@ m Indiegogo

ls Local lift

£ Subscribe to our Newsletter

¥ fstartupsco Onevest (Rock The Post)

® fintech@startups.watch
Quirky

2016 © startups.watch

DESCRIPTION

Community of start-ups & investors who
make fundraising efficient

Online marketplace that links accredited
investors with consumer product and retail
companies.

Real estate crowdfunding platform

Crowdfunding platform

Businesses finance inventory. Backers earn
returns.

Crowdfunding platform

Brings crowdfunding to your local area.

Equity crowd-funding platform

Community-led invention platform

LINKS

cb]v] £
cblv] £

ari

ol S1v] £]&)
v] §

o] S ] F[@h2
cbl ¥ ] !

cb] 5w ] £
cb] ] £

+ ADD STARTUP

STATUS

alive

alive

alive

alive

alive

alive

alive

alive

alive

Startups (74) | News (11)

MONEY RAISED

$24.1M

$53M

$56.5M

$10M

$160k

$2M
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Financial Technology (Fintech)
Categories

Banking Infrastructure

Business Lending

Consumer and Commercial Banking
Consumer Lending

Consumer Payments

Crowdfunding

Equity Financing

Financial Research and Data
Financial Transaction Security
Institutional Investing

International Money Transfer
Payments Backend and Infrastructure
Personal Finance

Point of Sale Payments

Retail Investing

Small and Medium Business Tools
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FinTech Ecosystem (April 2015)
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Financial Technology (FinTech)

THE FINTECH ECOSYSTEM
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Financial Technology (FinTech)
THE FINTECH ECOSYSTEM
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FinTech Landscape Enabling Technologies
Data & Analytics
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Digital & Mobile payments
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Global Fintech Funding

Global Fintech Funding
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FinTech

Startups
Worldwide




Fintech Startups WorldWide
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Fintech Startups WorldWide
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Fintech Startups WorldWide

Lending Qhetla. Crowdfunding
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Fintech Startups WorldWide

FinTech Map Switzerland
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Fintech Startups WorldWide
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Fintech Startups WorldWide

KOREAN FINTECH STARTUP MAP
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Fintech Startups WorldWide

Smgapore FinTech Landscape
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Fintech Startups WorldWide

Blockchain, Bitcoin & Trading & Brokerage
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Fintech Startups WorldWide
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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
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Fintech: Financial Technology
Disrupting
European Banking:
The FinTech Startups
That Are Unbundling

HSBC, Santander, and
BNP



Unbundling of a European Bank
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Unbundling of a European Bank
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The New Alpha: 30+ Startups
Providing Alternative Data For
Sophisticated Investors

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



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

Al in Fintech

41 Startups Bringing Artificial Intelligence To Fintech
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Artificial Intelligence (Al) in Fintech
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Lending, Investments, And Personal Finance: 102
Startups Attacking The Retail Banking Value Chain
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From Point-Of-Sale To Money Transfers: 109
Startups Disrupting The Payments Industry

The Payments Market Map
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Insurance Tech Rising: 135+ Insurance Startups
Across P2P, Life, Commercial & More

Insurance Tech Rising: 130+ Startups Across P2P, Life, Renters, & More
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Millennial Personal Finance: 63 Fintech Startups

Targeting Millennials

Fin Tech Startups for Millennials
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Marketing to Millenials

/ GENERATIONS OVERVIEW
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Marketing to Millenials

MILLENNIAL PERSONAS
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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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FinTech Marketing




FinTech Trends

capitaiOne  Mashable

INCIAL TECHNOLOG

PREDICTIONS & TRENDS

More than 50% of respondents predict that by 2030, most payments will
be cashless and non-paper based.

Respondents cited big data analytics and alternative payment forms as the
two innovations that are likely to have the greatest impact on the financial
services space in the next 3-5 years.




FinTech
Big Data Analytics

WHICH INNOVATION WILL HAVE THE GREATEST IMPACT ON THE FINANCIAL
SERVICES SPACE IN THE NEXT 3-5 YEARS?

27% Big data analytics

26% Alternative forms of payments/lending

17%
9%




Blockchain Technology

The blockchain is a
decentralized ledger
of all transactions
across
a peer-to-peer network.



Blockchain Technology

How it works: z
v
o @ Vo @ @

2 requ "‘;

transaction is Validation V
broadcast to a P2P

Someone requests network consisting g The network of nodes

a transaction. of computers, validates the transaction
known as nodes. and the user's status

using known algorithms.

The new block is then added to the
The transaction existing blockchain, i1 2 way that is
Is complete permanent and unalterable.

i
i
0
il
t
i
o

A verified transaction
can invoive

cryptocurrency, e
contracts. records.

or other information.

combined with
other transactions
to create a new o
block of data for
the ledger.
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Blockchain Technology

 senris B trinowns &

Increased _:}__ Complex

@ transparency & technology
Accurate | $ | Regulatory
tracking implications

O Permanent ‘ Implementation
ledger challenges
Cost ¢, Competing

lads reduction LY platforms

77



Blockchain Technology
Potential Applications

Automotive

Consumers could use the
blockchain to manage
fractional ownership in
autonomous cars.

o

Financial services

Faster, cheaper settlements
could shave billions of dollars
from transaction costs while
Improving transparency.
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Blockchain Technology
Potential Applications

Voting

UsINg a blockchain code,
constituents could cast
votes via smartphone,
tablet or computer,
resulting in immediately
verifiable results.

é

Healthcare

Patients' encrypted
health information could
PEe Shnarlt (1 wWIith mit J|‘ Die

providers without the risk
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Fintech

Robo
Advisors




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. 82

.

Advice

J

Analytics Others
Re-Balance Indexing




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
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Benefits of Robo Advisors

Benefits of Robo Advisors

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

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

b

‘. Advise
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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

87



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
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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
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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.
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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.
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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%
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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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Financial
Sentiment
Analysis




Big Data Approach to Combining

INTERNAL DATA SOURCES

CRM
Loans
Insurance
Datawarehouse
AML/BO
Bad reputation
Referential

EXTERNAL SOURCES

InfoGreffe
Bq de France
Factiva
Linkedin
Reuters
LexisNexis
WorldCheck
Dun & Bradstreet
http://eur-lex.europa.eu*
Dark Web search*

Key

/ indicators

Rules

execution

Internal and External Data

Big Data engine:
* Storage,
+ Text mining
* Machine learning

Key indicators

Audit

Internal and regulatory
processes

Rules engine

/N

Source: Susanne Chishti and Janos Barberis,
The FINTECH Book: The Financial Technology Handbook for Investors, Entrepreneurs and Visionaries, Wiley, 2016 97



Ultra-Fast Text Analytics in
Trading Strategies

$550
TWITTER INC,
April, 28th - 20th 2015
$525
' . ) e A = m ol ™ - =
$50,0 2
MNASDAQ prematurely tweets
about TWTR's profit waming -
Twitter forced to
$47.5 publish quarterly results
$450 @
[ =4
o
z
$425 EL -
2
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Twitter stock prices affected by news, Source: econob

Source: Susanne Chishti and Janos Barberis,

The FINTECH Book: The Financial Technology Handbook for Investors, Entrepreneurs and Visionaries, Wiley, 2016
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Deep Learning for
Financial Sentiment Analysis
on Finance News Providers

Min-Yuh Day Chia-Chou Lee
Department of Information Management
Tamkang University, Taiwan

myday@mail.tku.edu.tw

The 7th International Workshop on Mining and Analyzing Social Networks for Decision Support (MSNDS 2016)
MSNDS 2016, IEEE/ACM ASONAM 2016, San Francisco, CA, USA, August 18-21, 2016
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Introduction




Financial Sentiment Analysis
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Motivation

* |nvestors have always been interested in
stock price forecasting.

* The rapid development of electronic media,
the big data of financial news are released on
different media every day.
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Research Gap

* Few research involved the discussion on
whether using different media could affect
forecasting results.

* Financial sentiment analysis is an important
research area of financial technology

(FinTech).
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Highlights

* This research focuses on investigating the
influence of using different financial resources
to investment and how to improve the
accuracy of forecasting through deep learning.

* The experimental result shows various
financial resources have significantly different
effects to investors and their investments,
while the accuracy of news categorization
could be improved through deep learning.
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The relationship between Events, News
and Markets (price) through Information.

4 N 4 N 4 N
Market
Event > News > :
(Price)
\_ J \_ J \_ J
7 7
| |
I I
| 4 ) |
| |
- Information | ------ '

. J
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Financial Sentiment Analysis

(

.

Financial
Sentiment Analysis

~\

J

{

Machine Learning
Approach

|

_[

Lexicon-based
Approach

J
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System Architecture



Text Processing Module Tick Data Processing Module

__________ ] —— e —— — o ——
| I ———, |
Web Crawler —@ | o B Stock Price
| 2 oleater |
HTML Document I I
v | : |
HTML Parser > Corpus I I I
|
v A |
Sentiment S | | |
T iMFinancesD W | | |
omavs) ) | |
| |
¥ | | |
Text | Future | Feature I I |
Segment | Design “| selection I
. L |
- _v _____ y e ————F o — — —
News
Classification
Tagger
v
Training Data |—» u::l':‘ E- Testing Data
wr
| |
L Result
> &
a Evaluation
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Finance News Data

NowNews AppleDaily
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Feature used for financial sentiment

analysis

NewsCharacters
VP NewsTokens
VEN NTUSD_Positive
VIZI NTUSD_Negative

m NTUSD_PNDiff

m HowNet_Positive
HowNet_Negative

m HowNet_ PNDiff

FinanceSD_PNDiff

Total word number of news text

Number of news words

NTUSD positive word

NTUSD negative word

NTUSD difference of positive and negative
word

HowNet positive sentiment word

HowNet negative sentiment word

HowNet difference of positive and negative
word

NTUFSD+iMFinanceSD positive word
NTUFSD+iMFinanceSD negative word
NTUFSD+iMFinanceSD difference of positive
and negative word
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Example of feature used for
Financial Sentiment Analysis

D0O0001, 516, 185, 3, 8, -5, 0, 1, -1, 14, 8, 6, 3008, 2013-01-04
D00002, 534, 185, 4, 2,2,0,0,0, 13, 2, 11, 3008, 2013-01-07
D0O0003, 846, 296, 6,9, -3, 0, 1, -1, 25, 15, 10, 3008, 2013-01-09
D00004, 1495, 489, 55, 19, 36, 3,0, 3, 23, 16, 7, 3008, 2013-01-10
D0O0005, 872, 282, 3,5,-2,0,0,0, 12,17, -5, 3008, 2013-01-14
D0000s6, 573, 183, 2,5,-3,0,0,0, 8, 9, -1, 3008, 2013-01-21
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Deep Learning and Neural Network



Deep Learning and
Neural Networks

Input Layer Hidden Layer Output Layer
(X) (H) (Y)

X1

X2
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Deep Learning and

Neural Networks

Input Layer Hidden Layer Output Layer
(X) (H) (Y)




Deep Learning and
Neural Networks

Input Layer Hidden Layers Output Layer
(X) (H) (Y)

Deep Neural Networks
Deep Learning

0000
0000
0000
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Deep Neural Networks

Input Layer Hidden Layer t -+ -----#Hidden Layer N Output Layer




Construction flow chart of deep learning prediction

—_— e ——

Training mod e I

D0O001.245, -...3,8,5

D0001.,24532,._...3.8.5

D0001.24532,....3.8.5

D0001.24532.....3.8.5

D0001.24532...._.3.8.5

32,5
D0002,245.32,.....3.8,5

D0002,24532,.....3.8.5

D0002.245,32,..._3.8.5

D0002.,245.32,.....3.8.5

D0002.245,32...._.3.8.5

Dnnnn,245,32,.....3,8,5

Dnnnn,245.32,.....3.8,5

Dnnnn,245,32,.....3.8,5

Dnnnn 245,32......

38,5

Dnnnn,245,32,.....3,8,5

Y

SYIOMIN [RmaN doaa

1042’ ppy

Rising

Falling

Save Model

Drop Model

L ——

118



Comparison of editorial team and
contents of news providers

Electronic media  Comprehensive Owned

Electronic

. Comprehensive Owned
media/newspaper

AppleDaily

LTN I?Iectronlc Comprehensive Owned
media/newspaper

MoneyDJ Electronic media Finance Owned
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Developing
Finance Sentiment Dictionary

NTUSD
HowNet-VSA
NTUFSD
IMFinanceSD
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Sample iMFinanceSD opinion words

(be no slouch)

Word No

THTRRE ]
(break through)

=k ,

(stabilize)

BE 5

(inject)

E 5 57 ,
(Historical high)

ESCES c

Word
=
(shock)
B9
(less then)
JBG%
(slowdown)
AR
(slowly)
RIMEAR AL
(Stabbed sharply)
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Experimental Results and
Discussion
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Total news of each news provider
for Financial Sentiment Analysis
(Text Data)
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ROI of 5 days trading with
Deep Learning predicting stock price trend

25,000 1.40%
1.20%
20,000
_ 1.00%
(a)
E 15,000
S 0.80%
o
3
S 10,000 0.60%
()]
= 0.40%
5,000
0.20%

m— L N 0.00%

NowNews AppleDaily LTN MoneyDJ
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ROI of 20 days trading with
Deep Learning predicting stock price trend

40,000 7.00%
35,000 6.00%
30,000 5.00%
= 25,000
E 4.00%
-8 20,000
g 3.00%
€ 15,000
2 2.00%
& 10,000
I © 0o
0 0.00%

NowNews ApplebDaily TN MoneyDJ
-5,000 -1.00%
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ROI of 60 days trading with
Deep Learning predicting stock price trend

350,000 25.00%
300,000
20.00%
250,000
o
= 15.00%
£ 200,000 '
o
S
£ 150,000
50 10.00%
Q
a4
100,000
5.00%
50,000

m B

NowNews AppleDaily LTN MoneyD)

0
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2,000
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500
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o
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-1,500

-2,000

ROI of 5 days with
Lexicon-based Trading

MoneyDJ
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ROI Heatmap of Lexicon-base Trading
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ROI Heatmap of Trading with
Deep Learning Approach

NowNews AppleDaily LTN MoneyD)]
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Comparison of ROl Heatmap
from Various Finance News Media
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Conclusions



Findings

* We proposed analytical methods with deep
learning in financial news sources on the stock
price trend forecasts.

* The results showed that the source of
financial news media for the exclusive domain
of Finance and Economics, revealed its
investment information representing a
reference value.
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Contributions

e The different news media release financial
news different from its reference value level

messages containing investment, as investors
choose finance message referenced sources.

* The prediction accuracy will be improved via a
prediction model of the deep learning.
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Managerial Implications

e Different news media with their own
characteristics and specializations.
* The values of the financial information may be
different due to the following reasons:
— Company’s business principles.
— Edition team’s specializations and their knowledge

of industry.
— Journalist’s habits and preferences in wording.

— Sensitivity of financial market trends of the Media.
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Summary

* FinTech
* Robo-Advisors
* Financial Sentiment Analysis
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