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Fostering Big Data Applications in HK enterprises
and Strengthening Collaboration of Digital Economy in the
Greater Bay Area

o INEEIEFRIMEESE Citizen Data Scientist

o REIEVE S EIEIE LR Big data potentials and data economy
o KREFHEEEHEMEI Overview of big data governance

o B & EHI Principal of data governance

« AT ZRE Artificial Intelligence

o fEEEELTT Machine Learning

o VEEEEY Deep Learning

* RHIEZEME --- Business Modelling & Cross Border Data

o EiEFEF -- Big Data Application — Health & others

e The future of ecosystem of data economy -- Panel



15t Session -- Oct 8, 2021

Data Governance for the Digital Economy

Ir. Allen Yeung, JP

Founding Chairman, Institute of Big Data Governance

Oct 08, 2021

2"d Session -- Nov 12, 2021

Agenda
» Part|:AboutiBDG
» Partll : Data Governance — Why Do We Care? Regulations Around the World
B!g Data Governance » Partlll - A: Data Governance Best Practice and Independent Verifications — Who Needs to Do What?
‘and |BDG Certiﬁcation ‘Prpgramme » Partlll - B : iBDG Big Data Governance Best Practice and Certification Proaramme
N - ‘ » Part|V: How iBDG Big Data Governance Certification Aligns with Regulations
'Hong Kong Software Industry Association Seminar » PartV : Questions & Answers Session

12 Nov 2021

» Appendix : iBDG Data Govermnance Assessment Criteria — A Closer Look
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3rd Session -- Dec 17, 2021

Use of Big Data

Cloud Computing

Big Data — Recent Trends
Artificial Intelligence
Example of CBA -- Tiktok

Charleston Sin

Executive Director, MIT HK Innovation Node

Secretaire General, IBDG



Nowadays ... If | sell shoes ...

: B: C: D:
Tried 100x Tried 100x Tried 30x Tried 20x
Sold 30 Sold 2 Sold 2 Sold 10



If | sell shoes...

Tried 100x
Sold 30

B:
Tried 100x
Sold 2

Sizing issue?
Fit issue?
More comfortable pls

C:
Tried 30x
Sold 2

Not attractive, less
attractive than A
Take them off

Tried 20x
Sold 10

Not attractive in the
summer, but people
need it for work



If | sell shoes...

* CEO/CXO -- strategize data
* IT Engineers -- design the system, & develop app
e Data scientists -- analyze data
* Designers -- understand and use data
* Marketing -- understand data and algorithms and use data

e Shop assistants -- use the system




NETFLIX: DATA-INFORMED TV STREAMING
Location: Los Gatos, Calif.

How it’s using big data: The premise of Netflix’s first original TV show — the
David Fincher-directed political thriller House of Cards — had its roots in big
data. Netflix invested S100 million in the first two seasons of the show, which
premiered in 2013, because consumers who watched the British series House of
Cards also watched movies directed by David Fincher and starring Kevin Spacey.
Executives correctly predicted that a series combining all three would be a hit.

Now, eight years later, big data impacts not only which series Netflix invests in,
but how those series are presented to subscribers. Viewing histories, including
the points at which users hit pause in any given show, reportedly

influence everything from the thumbnails that appear on their homepages to the

contents of the “Popular on Netflix” section.

https://builtin.com/big-data/big-data-examples-applications
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Disruptive Digital Technologies
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Demand Side
SME, Enterprise, you & me

> © ¢
CO I

iCloud | Drophox

STARTING ECOMMERCE

BUSINESS IN
HONG KONG

Supply Side
Cloud Service Provider

 pull in computing resources to serve

multi-user simultaneous

e resource is shared

a

Google Cloud

* backup with redundancy

=@ Microsoft Azure

Tencent Cloud

(-] AlibabaCloud

Cloud
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BIG DATA

Big Data describes Tools, Technologies and <Dl -
Practices to process and analyse massive dataset. o

Volume
Velocity

Varity
Veracity (quality)
Value

Five V's Data Mining

Source: http://razsoftcanada.com/bigdata.html



http://razsoftcanada.com/bigdata.html

BIG DATA
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BIG DATA

I|Ii|- #1 -- Creative Use of Data |
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ol g senseable

ol b ke city lab. £ nem K2

J Octopus

“Octopus data is one of the important
data sources and could help HKUMed
identify the contact patterns and
density of city residents in different
areas and could play a significant role
in combating the pandemic,” said
Professor Gabriel Leung,.

Mobile Data => Social Economic Class Octopus Data => COVID-19 diffusion before

announcement
http://senseable.mit.edu/singapore-calling/



http://senseable.mit.edu/singapore-calling/

#2 -- The Value of Data HIEE =1L ...
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HONG KONG MONETARY AUTHORITY
HFHEeMEER

Fintech 2025

i

5 Focus Areas 3 — Creating next-generation data infrastructure -

oo | o 2

timulate the industry's technology adoption through infrastructure enablement

'ICommerciaI:'-,‘ " Digital ~/ DLT-based "\
i Data / corporate | * \| credit data

\ Interchange | identity | \  sharing
RN (€] ) 3 (% platform _

Nurturing eco

Eiiture- Creating next- Expanding system with

proofing gen Data fintech-savvy
infrastructure workforce

"All Banks :
go fintech” Funding and

policies

eTradeConnect 1AM Smart for Open API
banking




#3 — The Value of Aggregated Data

Alternative Credit Scoring of
Micro-, Small and Medium-sized
Enterprises

‘ S , HONG KONG MONETARY AUTHORITY

P8 B 4R R

Sources: ASTRI, HKET

Mico, small &

7

Alternative Alternative credit scoring medium-sized
data providers models enterprises
Machine learning redit \
algorithms worthine

X,

E]+E] .

Data
flow

Credit 6/\3 |||
facilities

>

Figure 1.1 Workflow of alternative credit scoring by

machine learning
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#4 — Data & Cashless Era
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#5 — Green Channel & Data Capsule
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BIG DATA
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Federated Learning i[5
Federated Learning enables mobile phones to collaboratively learn a shared prediction model while keeping all the
training data on device, decoupling the ability to do machine learning from the need to store the data in the cloud.

It's easy to learn if data | We can do all It's easy to learn if data
is in one place... the training on-device] Is in one place...

Data Client Data Clifant Model Data Client

¢ \ / \

b4
S’

Request T Request T

Prediction i Prediction
< <

Feedback Feedback

https://ai.googleblog.com/2017/04/federated-learning-collaborative.html
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Chatbots for Customer Services ...
Most Common Al Application
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Al powered chatbots for self-service support workflows

91%

Knowledgebase

~A
Howr can we help?

Chatbot engine

-
Chatbot delivery client % " AL L-’ = } ‘ ‘
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Al
SUPER-

§ POWERS You are using Al everyday

CHINA
ll’/“'l l '.‘

WORLD DRDER

Four waves of Artificial Intelligence Applications

Wave 4: Autonomous Al From automated to autonomous
T W A\ JingChi

a" N B

-
’_1 UISEE

See & listen, then digitize

Wave 3: Perception Al (digitized physical world) Read face, understand chat
Offline-merge-online (OMO), hardware emerged

Hidden connection
Strong & weak features
Mobile Charge, speed typing DOB

Tab, like etc
Recommendation engine
Net gets better, optimization

w008 mb &

Four waves of Al, according to Kai-Fu Lee the

social

- he g
dilemma social dilemma
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Al £HM E ... one minutes = 1000 words
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Trend — Al Progress FAST

Pay attention at 00:20 08:00 Pay attentionat 02:30 03:20

https://www.youtube.com/watch?v=I82PxsKHxYc&t=18s https://www.youtube.com/watch?v=5tvmMX8r_OM&t=60s



' Vave 3: Perception Al L m*,
Al Trend — US vs China ave 3: Perception Al SE 5’%

Pay attention at 00:35 08:00

https://www.youtube.com/watch?v=PqbB07n_uQ4

A P Al A8
SIAAL ' “Ejg

w? WUDAO
ERERA T AT Y

INNOVATIVE TSINGHUA

https://www.youtube.com/watch?v=mMI7rLETnQO
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Artificial Intelligence

Machine Learning

Deep Learning



First Phase of Al Second Phase of Al Empowered by Big Data

Dt i
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T Cloud ,
ki =3 Ang wecs

Symbolic Al, e.g. expert system
Human knew how to approsimate
knowledge with human rules

*  Machine Learning involves the development and
evaluation of algorithms that enable a computers to
extract function from a dataset.

*  Function (Inputs) = Output; function (5,3) =15

multiplication is the best choice.

machine learning algorithms can learn not only learn from the complex rules of their environment and
also by being exposed repeatedly to more and more data

Source: https://medium.com/infinicog/current-state-of-artificial-intellisence-3d351a464425



https://medium.com/infinicog/current-state-of-artificial-intelligence-3d351a464425

HONG KONG FINTECH \X/EEK 2018
HIGHLIGHTS :

SN BUS|NESS Markets Tech Media Success Video

Innovate

This startup uses battery life to determine
credit scores

by Hope King @lisahopeking - "
(D) August 24, 2016 4:00 PM ET ° G & W @

"Online social and [mobile] behavior are predictive," Stewart told CNNMoney.

Hidden Connection
Weak & Micro Features

Al N THE 8t

Zhaoli Meng, Dean of JD Fintech Research Institute at ID Finance

Or. Zhaoli Meng is the dean of | Fintech Research Institute at JD Finance. She isa
graduate of the Natlonal Unlversity of Singapare and has over ten years of research
experience in e-commerce, telecarnmunication, corporate managament, and
information systems.

Meng has numerous research reports published in China Daily, the Harvard Business
Review, Peking University Business Review, and other notable publications. Her book
Management Economics has been used as teaching material by many of the top MBA

programs

ch Institute, Meng was chief economist and vice dean of Tencent Research |nstitute,
IT Center of Excellence

search leader of Accenture Institute H».,h Per formqm»
ng Economics R»‘:S-.sarr. h Institute, and assistant professor at the Renmin University of

While the battery level doesn't matter too much in real time, the company looks at how that
changes over a specific duration -- that can convey how consistent someone is and how much

they plan ahead.

Lenddo puts the data points into a complex proprietary algorithm, which computes how likely
someone will default on a loan. Lenders then decide the default rate they want to accept.

The trend of using smartphone data to make financial decisions is expanding in other
categories, t0o. Lenddo is already helping companies like Globe and Indosat, two
telecommunications networks in the Philipines and Indonesia, become lenders.




Hidden Connection

Weak & Micro Features

Alternative

Alternative credit scoring

Mico, small &

BIG DATA

Banks medium-sized

data providers models enterprises b 1 (S
. @ l,i]ff = ) e
N e learnine Credit \ { —: y ; E Q=

D algorithms 'i- .-.:"' - -

PN 0
Alternative Credit Scoring of [j + Ej f > ”

Micro-, Small and Medium-sized Data O’};}fvﬁ Iy ’ | | | * %&}}%

Loats Enterprises esult @ x
:_: <: i" ) /

—~—

(‘.. \z TIONG KONG MONETARY AUTHOILTY
M5 P 7 i o
) T a ')

improve customer
experience for borrowers

S i mpersonetics

cognitive banking & analyse
individual’s financial habits

determine creditworthiness

streamline the loan process

N Upstart

determine creditworthiness
& streamline loan process

A » Lenddo”

Digital Footprint

Al Underwriting

https://money.cnn.com/2016/08/24/technology/lenddo-smartphone-battery-loan/index.html https://emerj.com/ai-sector-overviews/artificial-intelligence-applications-lending-loan-management/



Al, Deep Learning, Image Recognition — All Explained

The old approach: image recognition was difficult and less accurate Facial recognition for images is getting smarter

om Classifiers, we train and deploy custom Al models for enterprice-specific labelling a

Is this a Face?

Source: Adobe




Geoffrey Hinton, “Godfather of Deep Learning”

Artificial intefligence / Machine learning

Q | SN Al pioneer Geoff Hinton:
@ | “Deep learning is going to
S 4 . be able to do everything”

i Thirty years ago, Hinton's belief in neural networks was contrarian.
| ™ 2 { 4
g f e ' Now it's hard to find anyone who disagrees, he says.
4
— £

¢ v g — ) . -
e ki
= ~ & = | 4




Wave 3: Perception Al IR 15‘;3

Why Deep Learning!? X

Al NITE8E

Hand engineered features are time consuming, brittle, and not scalable in practice

Can we learn the underlying features directly from data?

Low Level Features Mid Level Features High Level Features

Lines & Edges Eyes & Nose & Ears Facial Structure

Source: Alexander Amini



Deep Learning or “Neural network” models of Al process signals by
sending them through a network of nodes analogous to neurons.

Al N TE &8
19805-ERA NEURAL NETWORK DEEP LEARNING NEURAL NETWORK

Multiple hidden layers

pracess hierarchical features

N LIRSS, AR X%
“.:'.‘ .004 é:w',",
R e v
2 LZR

Hidden

X RS ALY §
ORI IR S
AR
N7 : "
‘ /Qf/’ k Identify

combinations

: S
e
Vg‘{cg‘i\a
7

light/dark or features

pixel value \ Identify Identify |dentify /

Links carry signals edges combinations features
from one node ~—— of edges

to another, boosting - e R r
damping th daly e ™2 EEE
e “for BOE WET AEF

link's 'weight'.

PNAS

M. Mitchell Waldrop PNAS 2019;116:4:1074-1077 ©2019 by National Academy of Sciences
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Al is a Transformational Technology %3
AN
Al AT 54

“ mmersion sﬂ,?%ﬁ" deep mental involvement in something

Digital Native/Mobile Native Al Native

Today’s children are growing up as
active consumers of Al...
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Trends ... 100%

Massachusetts
Institute of
Technology

MIT Schwarzman

5

College of Computing

"...every graduate should encounter computer science and Al
before graduation... regardless of their chosen profession.”

60%

to 100%

Bioinformatics

As an Interdisciplinary field of sclence, bloinformatics combines biolo omputer s¢
enginesding, matharmates and statistics Lo analyze and Inlerpral the biologlcal data.

Bioinformatics

Data Science

3 majar app hes ta doing bininfarmatics research
+ Data analysls: Golng from raw data, to clean data, 1o
statistical and visual interpretations of the results

D
software to do bioinformatics analysis, big enough
software products to publish as independent methods
papers and to be used by ather sclentists.

« Modeling: Performing simulations and writing
equations to represent bialogical systems.

One of the things that makes bivinformatics interesting is
the of people from ditterent fields
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People are Fascinated on
Al with Pictures & Images
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Fei-Fel Li
SEQUOIA CAPITAL PROFESSOR, CO-DIRECTOR OF THE STANFORD
INSTITUTE FOR HUMAN-CENTERED ARTIFICIAL INTELLIGENCE (HAI) AND

PROFESSOR, BY COURTESY, OF OPERATIONS, INFORMATION AND
TECHNOLOGY AT THE GRADUATE SCHOOL OF BUSINESS

Computer Science

STANFORD VISION AND IMAGENET R

Explore Download Challenges Publications Updates About

L EAR N I N G LAB Not logged in. Login | Signup

The Stanford Vision and Learning Lab (SVL) at Stanford is directed by Professors

Fei-Fei Li, Juan Carlos Niebles, Silvio Savarese and Jiajun Wu. We are tackling ImageNet is an image database organized according to the WordNet hierarchy (currently only the nouns),

fundamental open problems in computer vision research and are intrigued by visual in which each node of the hierarchy is depicted by hundreds and thousands of images. Currently we have

functionalities that give rise to semantically meaningful interpretations of the visual an average of over five hundred images per node. We hope ImageNet will become a useful resource for

world. researchers, educators, students and all of you who share our passion for pictures.

http://vision.stanford.edu/



Emotion Al /Affective Computing

DISTRACTION
OROWSY

:) Affectiva s

HEAD P(TCH
ANGER

EYE CLOSURE
207

FACES ANALYZED

start- 5 Top Emerging Affective
CNN > Computing Startups
7.5 million faces analyzed + @ o o= 7
87 countries — . g S
"“ ..growing every day : =
Famt-tin Works offline e
Deep Learning Automotive Data Set Real Time, On-Device

https://www.startus-insights.com/innovators-guide/5-top-emerging-affective-computing-startups/



HSE

Emotion Detection

Our Product Datect and wdantity the earmers” amations

4 Litt'eTrees sod porformance in reslitims 1o undorstand

where ono truagies on particular subjoct

Performance Prediction
The Al-expert system stie to analyre usery'
Emotion Y o . il prograss angt forucast thelr perdannence
Detection - .

Unique Algorithm

- ; o, o >
¢ l' , - .- .o -
- : >
) Ad)usts and rectily Jeupls of teaching
v .

matetials, narmowing leaming (iNfinrences
:

Real Time

Patented Model
Cutting-Edge Al tnchnology incubated
oxciunive sall-developad sottware with 3

patznts granted and £7 patoms panding




 IMEAl- BE

. Squirrel Al Learning
Squirrel Al Learning is the first pure-play Al-powered adaptive
education provider in China.

We provide the personalized and high-quality K-12 after-
school tutoring at an affordable price.

We are oddressing burning needs in education today.
* LACK of Personalized Attention in Traditional Classrooms

* UNEQUAL Distribution of Educational Opportunities

About Adaptive Learning

Adaptive learning is an education technology that can
respond to a student's interactions in real-time by au-
tomatically providing the student with individual
support.

-Pearson X EdSurge “Decoding Adaptive” Report

Al N TE &

Forbes

Now, Al Makes Online Courses Even
Smarter

e 200 MEMMrck
( :

Can Al Powered Education Close The
Global Gender Gap?

ﬁ Watie Ciizabeth



When Seeing Is Not Believing

None of these people exist. These images were generated using deepfake

technology. THISPERSONDOESNOTEXIST.COM https://www.forbes.com/sites/robtoews/2020/05/25/

deepfakes-are-going-to-wreak-havoc-on-society-we-
are-not-prepared/#574294ae7494



https://www.forbes.com/sites/robtoews/2020/05/25/deepfakes-are-going-to-wreak-havoc-on-society-we-are-not-prepared/

GAN generative adversarial network

When Seeing Is Not Believing The boom of deepfake technology is attributed to
generative adversarial networks (GANs) introduced

in 2014 by Ian Goodfellow.

GAN PROGRESS ON FACE GENERATION

Source: Goodfellow et al., 2014; Radford et al., 2016; Liu & Tuzel, 2016; Karras et al., 2018; Karras et al., 2019; Goodfellow, 2019; Karras et al., 2020; Al Index, 2021

2014

Source: https://machinelearningmastery.com/impressive-applications-of-generative-adversarial-networks/
Source: https://medium.com/infinicog/this-article-will-provide-a-brief-non-technical-explanation-of-what-generative-adversarial-41e47885f6a2



https://medium.com/infinicog/this-article-will-provide-a-brief-non-technical-explanation-of-what-generative-adversarial-41e47885f6a2
https://machinelearningmastery.com/impressive-applications-of-generative-adversarial-networks/

Source for Image below Sarvasv Kupati A Brief Introduction To GANs

Real faces

Discriminator

X
X
X
\7 /

|

Generator

Random noise




source

destination

Coarse styles copied

Above: Synthetic images produced by StyleGAN, a GAN created by Nvidia researchers.
Image Credit: Nvidia



source

destination

Coarse styles copied

Above: Synthetic images produced by StyleGAN, a GAN created by Nvidia researchers.
Image Credit: Nvidia



source

destination

Coarse styles copied

Above: Synthetic images produced by StyleGAN, a GAN created by Nvidia researchers.
Image Credit: Nvidia




Trend -- As of now, Al is far from perfect
Biases due to data and algorithm

X The photo you want to upload does not meet

our criteria because:

Subject eyes are closed

Pleaze refer to the technical reguirements.

You have 9 attempts left,
Chock the photo reguiraments

Read more about Common OhOta pee olemn and

Aftar your tenth attempt you will nead to
start again and re-enter the CAPTCHA security

check
Refarance number: 20161206-81
Filename: Untitlied. ipe

If you wish to contact uy about the photo, you
MUSt providge us with the reference number

given above

Please print this infortmation for your records

mshot OF New Zeuland man Richard Lee’s pasiport photo rejectiom notic

2016, Richard Lee/Hundout via REUTERS

Response: Racial and Gender bias in
Amazon Rekognition — Commercial
Al System for Analyzing Faces.

joy Buolamwini | Fallow
R W@ E O e

98.7% 68.6% 100% 92.9%

-3838

DARKER DARKER LIGHTER LIGHTER
MALES FEMALES MALES FEMALES

Amazon Rekognition Performance on Gender Classification



Trend -- As of now, Al is not there yet
Al AT%8E

Artificial intelligence / Machine learming

Google’s medical Al was ; ;
super accurate in alab. The way we train Al is

e Real life was a different fundamentally flawed

- - StorY' The process used to build most of the machine-learning models we
If Alis really going to make a difference to patients we need to know use today can't tell if they will work in the real world or not—and

how it works when real humans get their hands onit, in real that's a problem,

What matters in -
situations.
Actificial intulligence ' o

gl now’?

Artificial intelligence / Machine learning

- — Ny e -

by Will Douglas Heaven A7 388 by Will Douglas Heaven November 18, 2020

https://www.technologyreview.com/topic/artificial-intelligence/

https://www.technologyreview.com/2020/04/27/1000658/google-medical-ai-accurate-lab-real-life-clinic-covid-diabetes-retina-disease/

https://www.technologyreview.com/2020/11/18/1012234/training-machine-learning-broken-real-world-heath-nlp-computer-
vision/?truid=086622dealb423a3fb5237f65daeef9e&utm_source=the_download&utm_medium=email&utm_campaign=the_download.unpaid.engagement&utm_term=non-subs&utm_content=11-18-
2020&mc_cid=658albfdeb&mc_eid=0ee30778ed
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COLUMBIA UNIVERSITY IN THE CITY OF NEW YORK

SAFE
LAB

Al ETHICS

MARK C

KELBERGH

THE MIT PRESS ESSENTIAL KNOWLEDGE SERIES

A

o

Al

From The MIT Press Essential Knowledge series

Al Ethics

By Mark Coeckelbergh

Al N TE &

An accessible synthesis of ethical issues raised by artificial

intelligence that moves beyond hype and nightmare scenarios to

address concrete questions.

Stanford University
Human-Centered
Artificial Intelligence

for the Future

CUHK Jockey Club Al for the Future Project

FPAEBEREEE A KRKEE



The Futurist UNCOVETS uniQue and .u-.pmu',; tapicy that feed your '”'\r)f,:'.y

Curated articles on technalagy, science, and culture delivered to your inbax. Not

N ik 1) 52 7 Rk
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for you? Unsubiscribe anytime below

/tech
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Google RARBER
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Over 1,000 Al experts condemn racist
algorithms that claim to predict crime
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= KRN N TR e K RE:
algorithmic innovation &%, computation power & 7] , and data ##z
2012

Two Distinct Eras of Compute Usage in Training AI Systems
iflop/s-da

AlphaGoZero

Neural Machine
Trgnslation

, » TI7 Dota 1vl
0oLk
Al NTE 8 "
GG 3
ResNets
AlexNet| _~

BIG DATA

Al S o Deep Belief Nets and

bl 114l ’ layer-wise pretraining

| 1N tEl ' ° : DQN
—: ) 5‘ L -

T eaa Z} ‘ .-

TD-Gammon v2.1 o
BiLSTM for Speech

R e

NETtalk ) RNN for Speech
ALVINN

C | O U d le-12 2-year doubling (Moore's Law)

Computing_
v\/\_/\/ 14 Perceptran ¢ First Era | Modern Era =

2012

https://openai.com/blog/ai-and-compute/



| Hong Kong Soffware :
‘ iIndusiry Association I

B 8B BEFOREBS Institute of Big Data Governance

Fostering Big Data Applications in HK enterprises
and Strengthening Collaboration of Digital Economy in the
Greater Bay Area

o NEHEIEFRIESZ Citizen Data Scientist

o REIEVE S EIEIE LR Big data potentials and data economy
o KREFHEEEHEMEI Overview of big data governance

o B G EHI| Principal of data governance

« A TZAE Artificial Intelligence

o HEEREETH Machine Learning

o EEEEIE Deep Learning

e Jan 21 -- IHEEE - in the context of Cross Border Data

e March 4 -- 732 E FH -- Big Data Application — Health & others
e June 24 -- The future of ecosystem of data economy -- Panel



MIT Hong Kong
Innovation Node




