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Decentralized Finance (DeFi)
Block Chain Financial Technology




Artificial Intelligence

(Al)



Al, Big Data, Cloud Computing
Evolution of Decision Support,

Business Intelligence, and Analytics
Al

Al Cloud Computing Big Data
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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 )




Definition
of
Artificial Intelligence
(A.l.)



Artificial Intelligence

“ .. the science and

engineering
of
making

intelligent machines”
(John McCarthy, 1955)



Artificial Intelligence

“... technology that
thinks and acts
like humans”



Artificial Intelligence

“... intelligence
exhibited by machines
or software”



4 Approaches of Al

Thinking Humanly

Thinking Rationally

Acting Humanly

Acting Rationally

SSSSSS : Stuart Russell and Peter Norvig (2020), Artificial Intelligence: A Modern Approach, 4th Edition, Pearson
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4 Approaches of Al

3.
2. - :
Thinking Humanly: Thinking Rationally:
.. The “Laws of Thought”
The Cognitive
. Approach
Modeling Approach
1. 4.
Acting Humanly: Acting Rationally:
The Turing Test The Rational Agent
Approach (1950) ApprOaCh

SSSSSS : Stuart Russell and Peter Norvig (2020), Artificia

IIIIIII igence: A Modern Approach, 4th Edition, Pearson
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Al Acting Humanly:

The Turing Test Approach
(Alan Turing, 1950)

* Knowledge Representation
* Automated Reasoning
* Machine Learning (ML)
* Deep Learning (DL)
* Computer Vision (Image, Video)
* Natural Language Processing (NLP)
* Robotics

SSSSSS : Stuart Russell and Peter Norvig (2020), Artificial Intelligence: A Modern Approach, 4th Edition, Pearson
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Financial Technology
FinTech

“providing
financial services
by making use of

software and
modern technology”



Financial
Technology




Financial
Services




FinTech: Financial Services Innovation
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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: Payment
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FinTech: Insurance

Sharing  Autonomous
Economy  vehicles

Insurance Disaggregation
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Source: http://www3.weforum.org/docs/WEF_The_future__of financial_services.pdf
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FinTech: Deposits & Lending
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FinTech: Capital Raising
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FinTech: Investment Management

> Market Information
Platforms

New
Market Platforms
Automated Data

l Advanced
: Collection & Analysis Algorithms
: Cloud-
Automation of Computing Capability
High-Value ,~ PN Pl Sharing
Activities . .
- Externalisation
\
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Empowered
Investors

Social
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Retail Algorithmic
Trading

31



FinTech: Market Provisioning

warket Provisioning
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Deep learning for financial applications
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Deep learning for financial applications:
Topic-Feature Heatmap

price data -

technical indicator

index data

market characteristics
fundamental

market microstructure data
sentiment

text

news

company/personal financial data
macroeconomic data

risk measuring features
blockchain/cryptocurrency specific features
human inputs
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Deep learning for financial applications

Topic-Dataset Heatmap

Stock Data
Index/ETF Data -
Cryptocurrency

35

Forex Data
Commodity Data
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Mletaverse
Web3
DeFi
NFT




Birth of the
Internet

S
&
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as Facebook)
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Term "metaverse"

Metaverse Development
from 1991 to 2021
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Web3: Decentralized Web
Internet Evolution

Web 1.0

1900s—-2000

Static read-only
web pages
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1990

Web 2.0 Web 3.0

2000s—-2020s 2020s-?
Information-centric User-centric,
and interactive decentralized, private,
and secure
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Metaverse Economy
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Blockchain in the Metaverse

Data Privacy
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Blockchain
for Key Enabling Technologies of the Metaverse
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Seven Layers of a Metaverse Platform

Source: Huynh-The, Thien, Quoc-Viet Pham, Xuan-Qui Pham, Thanh Thi Nguyen, Zhu Han, and Dong-Seong Kim (2022).
"Artificial Intelligence for the Metaverse: A Survey." arXiv preprint arXiv:2202.10336.
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Layered Architecture of Blockchain

Distributed Programmable (Currency,
Ledger Finance, Social)
Realize the value Javascript ,
exchange Algorithm Mechanism
L - - - - EEESESSSSS—— _ _ SmartContract _ _ _ _ _
Reward blockchain Issuance mechanism
nodes Distribution mechanism
To solve the transactio PoW  PoS Dpos
credit problems
IR 7 P2PNetwork
Communication Transmission mechanism
Verification mechanism
Data block Chain Structure Timestamp
Data transmission Hash function Merkletree Asymmetric
encryption
, AN AN 7

Description Layer Key Technologies
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Primary Technical Aspects in the Metaverse

Al with ML algorithms and DL architectures
is advancing the user experience in the virtual world

Brain-computer interface
o

Invasive and non-invasive signals
Mental state analysis

Neural
Interface

Data-driven modeling
Physical-digital view integration
Analysis-monitoring-prediction-simulation

— Metaverse's
Techniques

Ultra-reliable and low-latency communications
Multi-access edge computing
Intelligent spectrum utilization

L 2

Networkingf;: Blockchain

Language modeling

word prediction
Text-to-speech processing
Semantic labeling

Object detection and segmentation
Image restoration and enhancement
Pose estimation and action recognition

Virtual reality
Augmented reality
Mixed reality

- Data collection and sharing
- Data storage and management
- Data security and privacy

44



Fusion of Al and Blockchain in Metaverse

]

Virtual world
establishment

' { A N\
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DeAl:

Synthesizing On-device Al, Edge Al, and Cloud Al

Source: Cao, Longbing (2022). "Decentralized ai: Edge intelligence and smart blockchain, metaverse, web3, and desci." IEEE Intelligent Systems 37, no. 3: 6-19.
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Source: Cao, Longbing (2022). "Decentralized ai: Edge intelligence and smart blockchain, metaverse, web3, and desci." IEEE Intelligent Systems 37, no. 3: 6-19.



The difference between AR, MR, and VR
under the umbrella of XR

XR VR MR AR

Extended Reality
Virtual Reality
Entire experience Mixed Reality

Dtual 0 fully real Lser IS complete

: Augmented Realit

virtual to fully real immersed into a virtual . = 4
world Environment aware

2D/3D content is overlaid Non-environmgnt aware
onto the physical space 2D/3D content is overlaid

onto the physical space

@ uDﬂ @F %ﬁj g ’&‘I g \ AR

Son 3o 8 ¥ SoN m
ﬂ_ VR | 2 .,O‘E

® 1 Y, Fi s
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Computer vision in the metaverse

with scene understanding, object detection, and human action/activity recognition

Scene: garden human, watering

| human, standing
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A Blockchain-based loT Framework
with ML to enhance security and privacy
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5G and beyond for Metaverse Services

Al with ML algorithms and DL models contribute in multi-level tasks

Network-level tasks
Routing
o Handover
- e Network slicing

Central server

Centralized control plane
W

’/ ) ~
.............. P iy g g
] ~

’

) _ Optimize resource
Base station (BS) with caches

N and edge servers )
A A A
v v v
4 .=~ User-level tasks
;’ \ @ / @ Predict traffic
\Fvi®, & ’9 Estimate mobility

i i : s Detect anomaly
Devices with processing capability

for users to experience in the
e metaverse P,

a3 7\ BS-evel tasks \
(PR®) (DRE) (@RE) | control user access & - '
Design scheduler K

o

ML algorithms /
DL architectures

<P 1
ol

7

S

» Learning models for
detection, classification,
and regression
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A Data-Driven Digital Twin Architecture

for intelligent healthcare systems using ML to process raw data of loMedicalThings devices

Digital Twin Architecture

¢ : Data
—> > Z
Cleaning Preprocessing Afl s
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A 4
: Machine
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Brain-Machine Interfaces (BMiIs)

for processing neural signals and responding neural stimulations

U20  Neural activity
@s generation
User in si
Brain signals
feedback / Stimulatioz\\

Neural data
licati acquisiton flow Data
Agfgéﬁgf @ acquisition &
c#.b Neural R, stimulation
stimulation flow
Acquisition Stimulation Firing Raw data
action action pattern
Stimulation
model o))
Data

AN Pattern — =M
&l/ recognition < Qﬁ’ preprocessing

Fine data



Al for the Metaverse

Technical Aspect | Ref Task Al Technique
NLP [20] o . RNNs and LSTM networks with the attention mechanisms.
Word and linguistic prediction for language . . .
[21] modeling Advanced memory network with residual connection.
[24] ' Deep networks with gated connection and bi-directional structure.
[25] | Analyzing and understand the representation of | General deep networks with CNN and LSTM architectures.
words from characters
[27] | Identifying prefixes and suffixes and detecting mis- | DL framework with CNN, Bi-LSTM, and conditional random field.
spelled words
[29] | Sentiment prediction and question type classifica- | Various CNNs and LSTM networks with simple structures and
tion. advanced-designed architectures.
[31] | Generate short text in image captioning and long | DL framework with single RNN/LSTM and mixture LSTM-CNN
text in virtual question answer. models.
[32] | Semantic labeling, context retrieval, and language | Unsupervised and reinforcement learning with common RNN/LSTM

interpretation.

and CNN models.
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Al for the Metaverse in the Application Aspects

healthcare, manufacturing, smart cities, gaming
E-commerce, human resources, real estate, and DeFi

E-commerce

Development of virtual stores

Shopping experience improvement
Personalizing customer experience

Shopping behavior analysis and understanding

Physical activity recognition

Sensor-based fall detection

Lesion segmentation in breast image
Non-rigid heart motion estimation

Living assistance and risk awareness
Virtual health centers and hospital
Treatment planning and educative training

DeFi

Cryptocurrency-based financial platform
Leaning, borrowing, farming, and staking
Decentralized exchange and application
Trading products and NFT using crypto

Console, mobile, and PC gaming platforms
Al-assisted game store telling

Procedural content creation

Tactical planning for Al agent

Immersive gamming experience evaluation
Al-aided gaming developing optimization |, /
Realistic player-NPC interaction

Metaverse's |
Applications

| Real Estate

\ Virtual land investment in the metaverse
"~ Land and house for trading
NFT-associated real estate in virtual worlds
. Cost-efficient marketing channel for real estate companies

Shortening product lifecycle

/ *| Machine condition supervision

' Fault detection and diagnosis

Production line optimization
Manufacturing scalability and compatibility
Make-to-order manufacturing enterprise
Virtual entities for operating transparency

Human Resource
Virtual job fairs
Immersive recruitment experience
Revolution of working style and workplace
Virtual meeting platform supporting metaverse

Intelligent transport system

Smart community portal

Video-based surveillance system

Collaborative home appliances control

Smart environmental trackind and awareness
. Sustainable green agriculture

Virtual replication in metaverse ecosystem
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Conversational Al

to deliver contextual and personal experience to users

Automated Speech
Recognition
: 1 Sure, | need your
Hi, | need :0 | ID to check the
access a_wr ua » acCcess
meeting. DlalOg Natual L?nguage permission?
P Management _, Generation
s Forming Response  Offering response

Natual Language
Understanding J

; ; ; t ;

Machine Learning and Deep Neural Networks

56



Blockchain-Registered:
Crypto, Collectables, and Art.

| Fungible | | Non-Fungible |
m Crypto Collectable Fine Art
e
Currencies
75

\ i
% Funds

g

Artistic
—
Bi ses gains made in 202 ~~§’¢”\
Al ) - oIS s p
AV N Investment  [* = Aesthetic
7 \
W |
v

-

T CryptoPunks
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Full Versus Fractional [NFT]
Property Ownership Rights for an Artwork

RIGHTS Full Ownership NFT (Fractional Ownership)
Use Yes Yes

Sell or dispose of Yes Yes

Manipulate or modify Yes No

Exclude Others Yes No

Copyright No No

Intellectual property No Possibly with some NFTs
Income from Yes Mostly no

Artist Resale (% for artist) No Possibly yes




Combination of Web3 with other Technologies
|
o &5

Al-Supported Cloud
g e
|
Quantum Web3 - f — y 19
Security |

Secure Cloud

Quantum - Inspired Al -Supported Secure Web3 Assisted loT

Al-Supported Secure loT ( loT |



Decentralized
Finance
(DeFi)

Block Chain FinTech




Decentralized Finance (DeFi)

* A global, open alternative to the current financial system.
* Products that let you borrow, save, invest, trade, and more.

* Based on open-source technology that anyone can program
with.
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Traditional Finance
Centralized Finance (CeFi)

 Some people aren't granted access to set up a bank account or use financial
services.

* Lack of access to financial services can prevent people from being employable.
* Financial services can block you from getting paid.

* A hidden charge of financial services is your personal data.

* Governments and centralized institutions can close down markets at will.

* Trading hours often limited to business hours of specific time zone.

* Money transfers can take days due to internal human processes.

* There's a premium to financial services because intermediary institutions need
their cut.
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DeFi vs. CeFi

Decentralized Finance (DeFi)
You hold your money.

You control where your money goes and how
it's spent.

Transfers of funds happen in minutes.

Transaction activity is pseudonymous.

DeFi is open to anyone.

The markets are always open.

It's built on transparency — anyone can look at a
product's data and inspect how the system
works.

Traditional Finance (Centralized Finance; CeFi)
Your money is held by companies.

You have to trust companies not to mismanage
your money, like lend to risky borrowers.

Payments can take days due to manual
processes.

Financial activity is tightly coupled with your
identity.

You must apply to use financial services.

Markets close because employees need breaks.

Financial institutions are closed books: you
can't ask to see their loan history, a record of
their managed assets, and so on.



(DeFi)
Decentralized Applications (Dapps)

* Ethereum-powered tools and services

* Dapps are a growing movement of applications that use
Ethereum to disrupt business models or invent new ones
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The Internet of Assets

* Ethereum isn't just for
digital money.

* Anything you can own can be
represented,
traded and
put to use as
non-fungible tokens (NFTs).

Source: https://ethereum.org/en/defi/
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Non-Fungible Tokens (NFT)

CryptoKitties

i ‘ CryptoKitties

Collect and breed furrever friends!

€ Buy & sell cats with our community @ Crack puzzles alongside other players
& Create collections & earn rewards © Chase limited edition Fancy cats R
& Breed adorable cats & unlock rare traits & Play games in the KittyVerse !

: https://www.cryptokitties.co/
Source: Matt Fortnow and QuHarrison Terry (2021), The NFT Handbook - How to Create, Sell and Buy Non-Fungible Tokens, Wiley
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Financial Stability Challenges

e Operational, cyber, and governance risks
Crypto * Integrity (market and AML/CFT)

(Anti-Money Laundering / Combating the Financing of Terrorism)

Je{0]3'/4(=1qy )| * Dataavailability / reliability

* Challenges from cross-boarder activites

e How stable are stablecoins?

Sta blecoi 1= * Domestic and global regulatory and supervisory
approaches

Macro_ * Cryptoization, capital flows, and restrictions

: :  Monetary policy transmission
FIna nCIal e Bank disintermediation

Source: Parma Bains, Mohamed Diaby, Dimitris Drakopoulos, Julia Faltermeier, Federico Grinberg, Evan Papageorgiou, Dmitri Petrov, Patrick Schneider, and Nobu Sugimoto (2021),

The Crypto Ecosystem and Financial Stability Challenges, International Monetary Fund, October 2021 67



Decentralized Finance Applications (DApps):

Flash Loan Transaction

1. Transfer loan R

2. Invoke

. 4. Payback loan

5. Check state R

Uniswap

Flash Loan

3.Run operations’

—

liquidation

=’

collateral
swap
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Financial
Services




Technology
Innovation



FinTech Innovation
FinTech high-level classification

Lending

~N

-

Profile

~N

(

\

-

~N

-

Robo
Payments ) Analytics Others
y Advisors Y
\\§ 4 \\ J \\§ 4 \\§
Advice Re-Balance Indexing
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Technology-driven
Financial Industry
Development




FinBrain: when Finance meets Al 2.0

(Zheng et al.. 2019)

Wealth Smart customer

Risk manaagement ™ Business securit ‘ Blockchain
9 y service

management

oo [ o e e

TR NI et s

Financial
Intelligence
: Combinatorial : : " Face Speech
Algorithms - optimization recognition recognition
and models : :
Machine v Reinforcement Transfer Knowledge
learning P 9 learning learning graph
T
Financial
big data

Business platform (electricity | Government agencies (social security, Eandanatitons

Media websites : i = : : Mgy
! 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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Al 2.0

a new generation of Al
based on the
novel information environment of
major changes and
the development of

new goals.



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



Artificial Intelligence in the Financial Markets

Big Financial
Payment Service
providers have
data

Credit scoring

for microfinance
Analytics

Banks have data

Artificial
intelligence

Wealth
management
algorithms

Big technology
firms

Have data and
analytics

for financial
markets

Have data and
analytics

Niche Fintech
startups

Have analytics
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Al in Managerial Blind Spots:
Unknown Knowns and Unknown Unknowns

Do | know?

Yes

ERP, CRM, MIS,

Data Science &

Yes Transaction Business
Processing Systems Intelligence
Do | know
whether |
know?

Data Mining &
No Supervised
Machine Learning

Big Data &
Unsupervised
Machine Learning
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Green Finance



Sustainability
SDGs

CSR

ESG




1

NO
POVERTY

CLIMATE
ACTION

1

ZERO GOOD HEALTH
HUNGER AND WELL-BEING

/e

INDUSTRY, INNOVATION 10 REDUCED
AND INFRASTRUCTURE INEQUALITIES

QUALITY
EDUCATION

DECENT WORK AND
ECONOMIC GROWTH

LIFE 16 PEACE, JUSTICE
BELOW WATER AND STRONG
INSTITUTIONS

Source: https://sdgs.un.org/goals

Sustainable Development Goals (SDGs)

GENDER
EQUALITY

CLEAN WATER
AND SANITATION

SUSIAINABI.E CITIES 1 2 RESPONSIBLE
ANI] COMMUNITIES CONSUMPTION
AND PRODUCTION

kN

1 PARTNERSHIPS
FOR THE GOALS

&

SUSTAINABLE
DEVELOPMENT

G:L:ALS



https://sdgs.un.org/goals

Sustainable Development Goals (SDGs) and 5P

Partnership
Peace
Prosperity
People

Planet

Source: Folke, Carl, Reinette Biggs, Albert V. Norstrom, Belinda Reyers, and Johan Rockstrom. "Social-ecological resilience and biosphere-based sustainability science.”Ecology and Society 21, no. 3 (2016).



Green Finance

Generic term
implying use or diversion
of financial resources
to deploy and support projects
with long term positive impact
on the environment



Sustainable Finance

Finances
deployed in support of projects
that ensure just, sustainable and
inclusive growth
or attainment of one or more
sustainable development goals



Carbon Finance

Financial instruments
based on
economic value of carbon emissions
which an organization cannot avoid but which
it offsets by funding other compensatory projects
that contribute to carbon emissions reduction
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Climate Finance

Finances deployed
in support of low carbon and
climate resilient projects
that help in climate change mitigation and
adaptation efforts,
particularly in the
energy and infrastructure sectors



ESG Investing

Investments considering the broad range of
environmental (e.g. climate change,
pollution biodiversity loss),
social (e.g. working conditions, human rights, salary or
compensation structures)
and governance (e.g. board composition, diversity and
inclusion, taxes)
characteristics of the projects or companies being invested in;
ethical and business sustainability considerations are
integral part of financing
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Impact Investing

Investing in projects
that solve a social or environmental problem;
the focus is on the positive impact
rather than the
means used to produce that impact



Dynamic Trends of Green Fmance and Energy Policy

TITH 7 A T T —

' v. 87 ")
September 21, 2020 1104 32 AM CST
Wo S Waers'w)ml citespace'green finance\Data
T e 2008-2020 (Siee L
Setection Criteria omh A=26) LRF=3 0 LBY*H, «~20
Net vor N=S92 ‘ 1992 ( &y
I'.‘:::t CcC: 41 ZI‘M)
Prurvng

- 5
Hor monio Meard G, S0 B141
»

Government Subsidy

CoZ2 emissions
e ’ Green paradox

Green building ]

Green Bonds

| Green electricity |

Source: Wang, Moran, Xuerong Li, and Shouyang Wang. (2021) "Discovering research trends and opportunities of green finance and energy policy: A data-driven scientometric analysis." Energy Policy 154 (2021): 112295.
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ESG:

Environmental

Social

Governa nce



CSR:
Corporate
Social
Responsibility




ESG to 17 SDGs

ENVIRONMENT SOCIAL

GOOD HEAMLTH DECINT WORK AND
AND WELL-BENG FCONOMIC GROWTH

GOVERNANCE

CLEAN WATER
AND SANITATION

CLIMATE QUALITY CLEAN WATER ]3 CUMATE
.“ ACTION EDUCATION AND SANITATION ACTION
um ~

LIFE 8 DECENT WORK AND ! REDUCED ]6 PEACE, JUSTICE ]7 PARTNERSHIPS
BELOW WATER FCONOMIC GROWTH INEQUALITIES AND STRONG FOR THE GOALS
INSTITUTIONS

|5 A8 HFE

]6 PEACE. ISTICE
AND STRONG

INSTITUTIONS

Source: Henrik Skaug Szetra (2021) "A Framework for Evaluating and Disclosing the ESG Related Impacts of Al with the SDGs." Sustainability 13, no. 15 (2021): 8503. o1



ESG to 17 SDGs

B Environment ™ Social ™ Governance

1: End Poverty

2: Zero Hunger

3: Good Health and Well-Being

4: Quality Education

5: Gender Equality

6: Clean Water and Sanitation

7: Affordable and Clean Energy

8: Decent Work and Economic Growth

9: Industry, Innovation, and Infrastructure
10: Reduced Inequalities

11: Sustainable Cities and Communities
12: Responsible Consumption and Production
13: Climate Action

14: Life Below Water

15: Life on Land

16: Peace, Justice, and Strong Institutions
17: Partnerships for the Goals

Source: https://sustainometric.com/esg-to-sdgs-connected-paths-to-a-sustainable-future/
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Sustainable Productivity:
Finance ESG

SUSTAINABLE ~ _ F X E X S X G
PRODUCTIVITY INANCE NVIRONMENT OCIAL OVERNANCE
UsE

DEVELOPMENT PRODUCTION

Marketing & Product SCM{& Producpon Logistics Broduction Quality Sonice
sales development purchasing planning assurance

F " Financial result Return on sales, profit,
INANCE Financial expense return on equityY
E Positive environmental contribution Management of energy,
NVIRONMENT Environmental impact waste, pollution water, ...
S Positive social contribution Equal opportunity,
OCIAL Social burden collaboration & safety, ...
G Positive governance contribution Compliance, shareholder
OVERNANCE Governance expense structure, innovation contribution, ...




Sustainable Resilient Manufacturing
ESG

et of Produycy;
FINANCE e Uct/o,’ ENVIRONMENTAL
€ N sales Equity Emissions —] Reuse
snl ] revenue ratio r impact = quota
{é@} Value creation Compensation
=0 [ per employee measures
GOVERNANCE v | e SOCIAL
&Y. Innovation 1P  Renumeration Q1P Gender Long-term
" capability @ structures @ equality db view

Integration &

4 Working conditions in the
value chain [%T-’[% collaboration

Source: Huang, Ziqi, Yang Shen, Jiayi Li, Marcel Fey, and Christian Brecher (2021). "A survey on Al-driven digital twins in Industry 4.0: Smart manufacturing and advanced robotics." Sensors 21, no. 19: 6340. 94



ESG Indexes

*MSCI ESG Index
*Dow Johns Sustainability Indices (DJSI)
*FTSE ESG Index



MSCI ESG Rating Framework
DATA

1,000+ data points on ESG policies, programs, and performance;

Data on 100,000 individual directors; up to 20 years of shareholder meeting
results

EXPOSURE METRICS |MANAGEMENT METRICS
How exposed is the company How is the company managing
to each material issue? each material issue?
Based on over 80 business 150 policy/program metrics, 20
and geographic segment performance metrics;
metrics 100+ Governance Key Metrics

D
INSIGHT

SOURCES @

100+ specialized datasets
iali h

(government, NGO, models) tha provies Bl
Compan)tr) ¢lﬂsclosure (10K, ) insight through:
sustainability report, proxy report ¢

ompany reports
3,400+ media sources monitored Industry reports
daily (global and local news Thematic reports
sources, governments, NGOs) Analyst calls & webinars

MONITORING &

QUALITY REVIEW

Systematic, ongoing daily monitoring of
controversies and governance events
In-depth quality review processes at all
stages of rating, including formal
committee review

DATA OUTPUTS E

Access to selected underlying data

Ratings, scores, and weights on
680,000 securities

17 years of history
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MSCI ESG Key Issue Hierarchy

3 Pillars 10 Themes 35 ESG Key Issues
Environment Climate Change Carbon Emissions Financing Environmental Impact
Product Carbon Footprint Climate Change Vulnerability
Natural Capital Water Stress Raw Material Sourcing
Biodiversity & Land Use
Pollution & Toxic Emissions & Waste Electronic Waste
Waste Packaging Material & Waste
Environmental Opportunities in Clean Tech Opportunities in Renewable
Opportunities Opportunities in Green Building Energy
Social Human Capital Labor Management Human Capital Development
Health & Safety Supply Chain Labor Standards
Product Liability Product Safety & Quality Privacy & Data Security
Chemical Safety Responsible Investment
Consumer Financial Protection Health & Demographic Risk
Stakeholder Controversial Sourcing
Opposition Community Relations
Social Access to Communications Access to Health Care
Opportunities Access to Finance Opportunities in Nutrition &
Health
Governance Corporate Ownership & Control Pay
Governance Board Accounting
Corporate Business Ethics
Behavior Tax Transparency

97



MSCI Governance Model Structure

Governance
Corporate Governance Corporate
Behavior
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MSCI Hierarchy of ESG Scores

ESG Letter Rating
(AAA-CCC)
i

Pre-set score-to-letter-rating matrix

Final Industry
Adjusted Score (0-10)

Adjusted relative to Industry Peers, Exceptional overrides

Weighted Average Key
Issue Score (0-10)

Weighted average of underlying pillar scores

[
Environment Pillar Social Pillar Governance Pillar
Score (0-10) Score (0-10) Score (0-10)
Each pillar Is organized into underlying themes;

Environmental and Social Pillar and Theme Scores derive from Deduction-based scoring
the weighted average of underfying Issue scores model applied

|
Environmental Key Social Key Issue Governance Key Issue
Issue Scores (0-10) Scores (0-10) Scores (0-10)

Key Metrics:
Indicators: Indicators: Indicators: Indicators: Ownership
Business Strategy Business Strategy Board & Committee
Segments; Programs & Segments; Programs & Compositior
Initiatives Geographic Initiatives Pay Figures;
Segments; Performance Segments; Performance
Co-specific Conftroversies Co-specific Controversies Policies & Practices
indicators indicators Business & Geographic
Segments, Controversies

Raw Data
Company financial and sustainability disclosure, specialized government & academic data sets, media searches, etc.
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FTSE Russell ESG Ratings

Tax
Transparency
Biodiversity
Risk
Management

Corporate Pollution &
Governance Resources

Corruption Security

Customer
Standards Responsibility

Human Rights
& Community

SUpp,y Chain: Soc\a\
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Summary

* Alin FinTech

* Metaverse, Web3, DeFi, NFT

* Financial Services Innovation and Applications

* Technology-driven Financial Industry Development
* Green Finance and Sustainability

* SDGs: Sustainable Development Goals

 ESG: Environmental, Social, and Governance

* CSR: Corporate Social Responsibility



Q&A

Al in Fintech, Green Finance, and

Sustainability
(ALEESESRE - e SRRk

Min-Yuh Day, Ph.D,
Associate Professor

Institute of Information Management, National Taipei University

https://web.ntpu.edu.tw/~myday

National Taipei University
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