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Course Introduction

* This course introduces the fundamental concepts and research
issues of Financial Technology (Fintech).

* Topics include

Evolution of Fintech: Money and Financial Services
Fintech: Technology Innovation in Financial Services
Fintech and Financial Services Value Chain

Fintech Business Models Innovation

Consumer Psychology and Behavior on Financial Services
Blockchain Technology

Finance Big Data Analytics with Pandas in Python
Artificial Intelligence and Deep Learning for Fintech
Robo-Advisors for Wealth Management in Fintech
Portfolio Optimization and Algorithmic Trading
Intelligent Question Answering System for Fintech
Case Study on Fintech



*#2 B
(Objective)

o BF AR R JE R 4 Bk FHE Fintech & AL & BB R
X AE o

(Understand and apply the fundamental concepts and
research issues of Financial Technology (Fintech).)

o ST EREFL Fintech#8 Bl Z B3R E A7 ©
(Conduct information systems research in the context
of Financial Technology (Fintech).)



F A2 K& (Syllabus)

Bk (Week) H i (Date) ™MW %~ (Subject/Topics)
1 2017/02/17 Fintech & @k F+E R4
(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 & & #H4X @ & BAREFHHL A #
(Fintech: Technology Innovation in Financial Services)
4 2017/03/10 Fintech 4 @kFH4% 1 4 Rk AR 7518 18 42
(Fintech and Financial Services Value Chain)
5 2017/03/17 Fintech & &k #H4% 8 £ 4 K £ #7
(Fintech Business Models Innovation)
6 2017/03/24 Fintech & &k # &8 £ % |
(Case Study on Fintech )



F A2 K& (Syllabus)

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

(Consumer Psychology and Behavior on Financial Services)

9O 2017/04/14 B bk
(Blockchain Technology)
10 2017/04/21 #A ¥ k4 (Midterm Project Report)

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

12 2017/05/05 A% Z¥RE S E &rkfti
(Artificial Intelligence and Deep Learning for Fintech)
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2017/06/09
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H £ (Date) M % (Subject/Topics)

Fintech & &k FH18 £ A %% I
(Case Study on Fintech Il)

ek FH At s T L MBS AR
(Robo-Advisors for Wealth Management in Fintech)

HREHaSREREEZARS

(Portfolio Optimization and Algorithmic Trading)
SRMABTERN LS A&

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

7 K #k % Il (Final Project Presentation Il)
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(Cases and Papers related to Fintech Financial
Technology)
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Susanne Chishti and Janos Barberis, The FINTECH Book: The
Financial Technology Handbook for Investors, Entrepreneurs and
Visionaries, Wiley, 2016.

Paolo Sironi, FinTech Innovation: From Robo-Advisors to Goal
Based Investing and Gamification, Wiley, 2016.

Michael Heydt , Mastering Pandas for Finance, Packt Publishing,
2015

Yves Hilpisch, Python for Finance: Analyze Big Financial Data,
OReilly Media, 2014

James Ma Weiming, Mastering Python for Finance, Packt
Publishing, 2015

Fabio Nelli, Python Data Analytics: Data Analysis and Science
using PANDAs, matplotlib and the Python Programming
Language, Apress, 2015
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The FINTECH Book: The Financial Technology Handbook for

Investors, Entrepreneurs and Visionaries,
Susanne Chishti and Janos Barberis, Wiley, 2016.

Copyrighted Material [<3 - ®
@ ; o
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Source: https://www.amazon.com/FINTECH-Book-Technology-Entrepreneurs-Visionaries/dp/111921887X
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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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Technology







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



Financial
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)

B i i i i i i i i i i i i i i i e i i i e i i i i o i i i i i i i i S i S i S i i i S i S S S i ™

FE
Deposit & Lending

o
&%E

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)

ERKR : FugleM R
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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”

38



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

ROBO-ADVISORS & PERSONAL FINANCE BLOCKCHAIN & BITCOIN INSURTECHS
tiflp © e ofripple  MKraKen ... Stice Y &' AW O
s nu eg . . oscar
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&wealthfront habito mouf &) BITSTAMP ifo WedSavvy .Knlp roosts: “Y-RISK
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Wealthsimple © ) Hedge ¥ | & R emonade | clover TUEN -
# v W ‘_ cocoon| ¥
e Vanguard " scalable digitalasset Holdings (L)) CIRCLE (© friendsurance _—
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cos| @pomt  VIOBAY QUL ) | o] W @ oo || ENERT @, Bsor .
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b « venmo . PayPal paydiant) SAM(SJIII\IG VAo BitPesa worldremit
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Financial Technology (FinTech)
THE FINTECH ECOSYSTEM
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FinTech Landscape Enabling Technologies
Data & Analytics

Technologies (326)
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Digital & Mobile payments
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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

27 SavingGlobal

borro

ffr%es (O osper QO centrALWAY SQU'RREL nutmeg E ‘ETOfO)

Persona Busine

o ntermtw Register > ‘ I I ti n k
Everyday banking | Borrowing Investing Insurance
@ Bondora HSBC X

A

Planning

Accounts & services Loans & mortgages Products & analysis Property & family

for now & the future

wAlIT.L

I Money
I Dashboard

moni

transferGo

N

Send money overseas in a
few clicks

It's.secure, quick and easy. See just how much we
LEND.NG could save 3ou. Y :

)

I prét d'union

Q Lendico

/ .‘\.
worldremit

> azimo
' . auxmoney 7 i
anosav |- Lendinvest - SUXIONEY 1o gstar TenSerse

HSBC United Kingdom | + = CurrencyFair

h rren
("‘) Property Posonal | Business the cusrency clald P
n Business Home > Business Banking - CB About Business Internet Banking
a
wonga: INSIGHTS.. adyen

Every business has its own story

We create different business bank accounts to suit different needs 8 SU m Up B
© Spotcap
@ Funding Circle Discover products and services for your banking needs ?, Get in touch izettle®

Have a query? There are-fois of ways we can
ek . ; . !
\ / Community Other Finance & Credit cards & Payment helpyou feel you're making the right choice

7\ F| N EX KAP uuuuuuuu accounts borrowing debit cards services Call us on 0800 731 8904 @ EE.:“:‘. BILlPAY

Eind a-branch@-and book an appointment

H H Business Business International Retrieve application GOCAR D LESS
exl m I ze insurance savirigs & Ways to Bank business Pensions * =5 hake
policies investments Retrieve n online application I) PAYM I L L
you have already. started
*

MWOCA cqpiota O Ebury @ Lydia pJjusp @msmpayleveno

HOLVI®
&2 CBinsicHTs

O fruitful

www.cbinsights.com

53



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

Alternative Data Sources

/ SATELLITEDATA \
O Orbital Insight

WEB/APP/SOCIAL MEDIADATA

yipiteas - 57pARK  App Auis

DATA

PLANET
LABS

WINDWARD /

LOCAL PRICES

\_ 3
/

\

WEATHER DATA

Q @ UnDERSTORY

acLima. C\A\w THE CLIMATE
N

) CORPORATION

£\ Spil‘e Fysecerry  @Dataminr  JATASIFT

aaaaaaaaaaaaaaaaaa

Ursa Created By

~t) IB'Igtrics -

o= (S CBINSIGHTS

/ ALTERNATIVEDATA \
MONETIZERS/AGGREGATORS

=

)
f/; Eagle Alpha

[1 QUANTON DATA

a Sentieo

PREMISE
. ’

/

CREDIT CARD
TRANSACTIONS

parnest

~

~/\ SECOND MEASURE

\_mGEN

o

ynext. iy
data

@8 ENVESTNET'
’ YODLEE

/

ﬂ)CATION/FOOT TRAFFIC\

FOURSQUARE

placemeter

7)) airage
The power of where and when

STREETL|GHTDATA
\_ Placed. )
/ ALTERNATIVE CREDIT \

@ 7!

N /

56



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

4 General Purpose/ Predictive Analytics N\ Quantitative Tradi@ fAl Assista nts/Boa / Credit Scoring \
#55 Digital "~ H,0 ; o
AYASDI @ 95 ing Occontext relevant’ H, sentient KASIST@ Typescore Qlire
KENSHC  {&)corticalio & Numenta  turi CLONE ALG® ©TRIM ‘ |
% — @ﬁnance
\_ DataRobot . - .. ) > Alp ® Penny o
N \\\VWMNUT . . ADr i
Market Research & Sentiment Analysis \ R HM/ INSURIFY WecashliiRE =
. . ‘ 1 L %& SURE.
indico €Qcuity Ditucene " Blockchain ) S o Shean y
1] H - {r‘“\
& Dataminr ) ®) Skry Fi@; - .
- \ Wl /) [ PersonalBanking
Search Engine - ~ ersonetics®
;35 alphasense \_ O ) [ FraudDetection PRYSONSHCR.
) o v
4 N SBDA
Debt Collection feedqu \ hd group
RINZALTER
TrueAccord ohTe
&: CBINSIGHTS \ J \_ J

www.cbinsights.com

Source: https://www.cbinsights.com/blog/artificial-intelligence-fintech-market-map-company-list/ 58



Artificial Intelligence (Al) in Fintech

General Purpose/ Predictive Analytics
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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 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%




Fintech

Robo
Advisors




Big Data Driven
Disruption:
Robo-Advisor




FinTech high-level classification
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Source: Paolo Sironi (2016), “FinTech Innovation: From Robo-Advisors to Goal Based Investing and Gamification”, Wiley. 67
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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/



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
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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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Al and Big Data Analytics in Finance

o B¥5 &k K BLIE 0
— Big Data Analytics in Finance
« BWEARBE S
— Big Data Analytics in Investment
« AT EHT5IER
— Artificial Intelligence and Financial Application
c ANILFEBEZET MM

N 72 N

— Artificial Intelligence and Investment Analysis
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Big Data Analytics in Finance



HERBHE T

Big Data Analytics in Investment



AL SRR

Artificial Intelligence and
Financial Application



AILBEBBREET TH
Artificial Intelligence and
Investment Analysis



Summary

* This course introduces the fundamental concepts and research
issues of Financial Technology (Fintech).

* Topics include

Evolution of Fintech: Money and Financial Services
Fintech: Technology Innovation in Financial Services
Fintech and Financial Services Value Chain

Fintech Business Models Innovation

Consumer Psychology and Behavior on Financial Services
Blockchain Technology

Finance Big Data Analytics with Pandas in Python
Artificial Intelligence and Deep Learning for Fintech
Robo-Advisors for Wealth Management in Fintech
Portfolio Optimization and Algorithmic Trading
Intelligent Question Answering System for Fintech
Case Study on Fintech
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