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Publications Co-Chairs, IEEE/ACM International Conference on

Advances in Social Networks Analysis and Mining (ASONAM 2013-)

Program Co-Chair, IEEE International Workshop on
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- feEERITIE S A Y (Foundation of Business Cloud Computing)
 (BA4, NTPU) (Spring 2021)

» B3R5 #T (Big Data Analytics)

« (MBA, IM, NTPU) (Fall 2020)

« BN B8 T #2 (Software Engineering)
« (MBA, IM, NTPU) (Fall 2020)

- BiE R IEZ5 W% (Cloud Services Architecting Practices)
« (MI4, TKU) (Spring 2021, Fall 2020, Spring 2020, Fall 2019)
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Professional

Two years of comprehensive
experience designing, operating,
and troubleshooting solutions
using the AWS Cloud

AWS Certification

aws @
certified

Solutions
Architect

Professional

Associate

One year of experience solving
problems and implementing
solutions using the AWS Cloud

SAA

Foundational

Six months of fundamental AWS
Cloud and industry knowledge
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https://aws.amazon.com/certification/

Specialty
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Specialty domain as specified in the

exam guide
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AWS Certified Cloud Practitioner
(CLF-C01)
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Cloud
Practitioner

https://aws.amazon .com/certification/certified-cloud-practitioner/
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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/



Al, Big Data, Cloud Computing
Evolution of Decision Support,
Business Intelligence, and Analytics

Al Cloud Computing Big Data
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Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017),
Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson 18



Al, ML, DL

4 Artificial Intelligence (Al) )
4 Machine Learning (ML) A
Supervised Unsupervised
Learning Learning
Deep Learning (DL)
RNN LSTM GRU
\ GAN )

Semi-supervised l Reinforcement

L Learning Learning )




Value Creation by Big Data Analytics

(Grover et al., 2018)

Strategy Leadership Trust d . Governance Support  Data-Driven Culture
Technological and Industry Context Moderating Factors Competitive Dynamics

Value
Manifestation

| Capability Building Process > Capability Realization Process >

Direct value from BDA Value Targets

| Value Creation

/ \ i Organization
BDA | Mechanisms i Performance
BDA Infrastructure Capabilities > Transparency and access | Impact
. ' » Discovery and | .
/ .pe . | :
Big Data Asset | A.b|I|ty ’Fo integrate, | experimentation | | Business roducts & -IO Functional Value
v" Analytics Portfolio disseminate, t » Prediction and optimization 1 | Processes t Services .
v Human Talent explore, and { > Customization and targeting ! mprovemen Innovation ¢ Symbolic Value
@alyze big data j i > Learning and crowdsourcing !
E » Continuous monitoring and | Consumer
| proactive adaptation i Exp,\e/Ir;Eecte &
Enhancement
‘ Learning by Doing (Coevolutionary Adaptation)
Investments --- Assets ------ Capabilities ------- Applications ----------- Targets ------- Impacts ---------- Value
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Architecture of Big Data Analytics

Big Data
Sources

\

* Internal
* External

* Multiple
formats

* Multiple
locations

* Multiple
applications

Raw

-
Data

Transformation

>

Big Data

Middleware

Extract

Data

Platforms & Tools

Transformed

>

Transform
Load

\ S

é Y

Data

Warehouse
A\ _J

|
rTraditional1
Format

CSV, Tables |

Big Data

7~

Hadoop
MapReduce
Pig
Hive
Jagl
Zookeeper
Hbase
Cassandra
Oozie
Avro
Mahout
Others

N\

Big Data
Analytics
Applications

Queries

Big Data

Analytics
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Analytical
Approach
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Explanatory..'
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Data Science and
Business Intelligence

-

1 Intelligence

(( Predictive Analytics and Data Mining \\
(Data Science)
Typical * Optimization, predictive modeling,
Techn‘ques fﬂw statistical m
and ® Structured,/unstructured data, many
Data Types types of sources, very large datasets
® What if__?
83:‘ st"i:fn’; © What's the optimal scenario for our business?
» What will happen next? What if these trends
N continue? Why Is this happening? /)
Business Intelligence E.
" Typical © Standard and ad hoc reporting, dashboards,
Techniques alerts, queries, details on demand
and ® Structured data, traditional sources,
Data Types manageable datasets
. Boamrans :Whutuppemdh't:tnrta‘?
1 Business , Questions | © How masy units sold

* Whare |a the problemT In which situationa? J

\J ’

~-----‘

Past .
Time

Future
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Data Science and
Business Intelligence

(= D \)
A Predictive ?B:lt;;ﬂg '::ge l))ata Mining "

Exploratory
Typical | o Optimization, predictive modeling.
Techniques forecasting, statistical analysis
and * Structured,/unstructured data, mary

Data Types types of sources, very large datasets
o What if._?

°°'“q"'°i N | o what's the optimal scenario for our business?
o What will n next? What if these trends

=\ continue? Why Is this happening? F

Past " Future
Time

Source: EMC Education Services, Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data, Wiley, 2015



Predictive Analytics
and Data Mining
(Data Science)

Structured/unstructured data, many types of sources,
very large datasets

Optimization, predictive modeling, forecasting statistical analysis

What if...?
What'’s the optimal scenario for our business?
What will happen next?
What if these trends countinue?
Why is this happening?
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Profile of a Data Scientist

 Quantitative
e mathematics or statistics

e Technical

* software engineering,
machine learning,
and programming skills

* Skeptical mind-set and critical thinking
e Curious and creative
e Communicative and collaborative

25



Data Scientist Profile

Quantitative

Communicative

Source: EMC Education Services, Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data, Wiley, 2015
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Framework for BD and Bl Research

¢ Data Collection
* Data Storage
* Data Analytics
* Infrastructure

A Technology Application

* Value Creation

* Individual Impact
* Organizational Impact
O Social Impact

e Management

* Business

* Medicate

* Supply Chain
* Engineering
* Services

» Adoption of BD/BI
* Cost Benefit

* Security/Privacy

* Human Resource

/

Source: Ting-Peng Liang and Yu-Hsi Liu (2018), "Research Landscape of Business Intelligence and Big Data analytics: A bibliometrics study”,

Expert Systems with Applications, Volume 111, 30, 2018, pp. 2-10
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Business Intelligence and Big Data analytics
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firm, performance
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FinBrain: when Finance meets Al 2.0

(Zheng et al., 2019)

Wealth Smart customer

Risk manaagement ™ Business securit ) Blockchain
9 y service

management

e T o e s

TR NI et s

Financial
Intelligence
: Combinatorial : : e Face Speech
Algorithms - optimization recognition recognition
and models : :
Machine B Reinforcement Transfer Knowledge
learning P 9 learning learning graph
=
Financial
big data

Business platform (electricity | Government agencies (social security, Einancial institutions

Media websites : : g : . ety
: supplier, payment, financial |civil affairs, public security, industry and :
forums.... management ... ) commerce, taxation, court ...) (bank, insurance ...)

Source: Xiao-lin Zheng, Meng-ying Zhu, Qi-bing Li, Chao-chao Chen, and Yan-chao Tan (2019), "Finbrain: When finance meets Al 2.0."
Frontiers of Information Technology & Electronic Engineering 20, no. 7, pp. 914-924
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Technology-driven
Financial Industry Development

Development | Driving Main landscape |Inclusive | Relationship

stage technology finance between
technology
and finance

Fintech 1.0 Computer Credit card, ATM, Low Technology as a

(financial IT) and CRMS tool

Fintech 2.0 Mobile Marketplace Medium Technology-

(Internet finance) Internet lending, third-party driven change

payment,

crowdfunding, and
Internet insurance

Fintech 3.0 Al, Big Data, Intelligent finance High Deep fusion
(financial Cloud
intelligence) Computing,

Blockchain



FinTech: Financial Services Innova

Crypto P2P FX TN
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! Learning Readable News > ’ :\ e m———— - . 2 |‘ -
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FinTech:

Financial Services Innovation

1. Payments
2. Insurance
3. Deposits & Lending
4. Capital Raising
5. Investment Management
6. Market Provisioning



FinTech: Investment Management

TS Market Information
Platforms

New
Market Platforms
Automated Data

: Advanced
l Collection & Analysis Algorithms
'. Cloud-
Automation of Computing Capablllty
High-Value ,~ g PrSCans Sharing
Aclivities » )
; Externalisation
\
\
Automated Advice & Open Source
Management IT
Empowered
Investors

Social
Trading

Retail Algorithmic _
Trading
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6 FinTech: Market Provisioning

/

/
/ Intglg?l::ted Mobile \\
o 9 Payments 3
/ \
£ Cashless World
I
I Artificial Streamlined
" Intelligence / Payments
' Machine Machine s
I

S /

Learning Readable News

I
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o - trategic Role
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"7, \ Social Sentiment -
. — \
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l o] ~ Market Information
e
o Platforms
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Deep learning for financial applications

Topic-Model Heatmap
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Deep learning for financial applications:
Topic-Feature Heatmap

price data- 35 10 -35

technical indicator
index data - 30

market characteristics

fundamental

market microstructure data
sentiment

text

news

P NP B ONPFEF O W
O O NN UL O N O WON O O O

O 0O o0 O KrHr OFrHr OO W uwvuo-®r
O OO O OO O F P O OO M~ N

Cll [ IGINIMIEDIIE © © © m © O N~ ©® N O Ul
IUIIANEREGEINENIE © © © © VN © W © © N © © N &

company/personal financial data 21 3
macroeconomic data 2 0

risk measuring features 3 0
blockchain/cryptocurrency specific features 0 0
human inputs 0 2

= s sew 29 ¢© =

E O © © >-c E —

0 Q o = c

)] V) £ cw c'n +

o O g e > X%

© 5 o2 3532 wc =z

Y/ © Z“C guU §O© ©

= nt 2¥ ®© c

c®® 2>= < ©

© O o] = =

U—

36



Deep learning for financial applications

Topic-Dataset Heatmap

Stock Data
Index/ETF Data -
Cryptocurrency

35

Forex Data
Commodity Data

Options Data
Transaction Data

News Text

Tweet/microblog

Credit Data
Financial Reports

Consumer Data
Macroeconomic Data
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Text Analytics and Text Mining

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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