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Overview

➢ Framework/paradigm & applications of 

the Metaverse

➢ Supporting technologies

➢ Avatars, digital clones and cloning

➢ Strategies & quantum strategies

➢ Consumer behaviour across the 

worlds of the Metaverse

➢ Metaverse analytics & examples

➢ Memory recall, and good & bad 

memories of the Metaverse

➢ Metaverse security



The Metaverse is an Internet and 

computer-based, and socially 

connected networking space of three-

dimensional augmented virtual-reality 

worlds (Definition by Shulaing Li, 
University of Westminster, 2022)











The Metaverse: Framework/paradigm & 

applications
❑ Mark Zuckerberg Meta

❑ Immersive

❑ Digital (& future quantum) avatar and/or clone

engagement dynamics

❑ 3D interactions with haptics

❑ Sustainability

❑ Entrepreneur

❑ Open innovation

❑ The Metaverse for business, finance, games, music, 

events, showcase and more

❑ Branding in the Metaverse

❑ Brand virality

❑ Avatar or clone consumer behaviour, conversion funnel, 

purchase, shopping, deshoping, unethical returns, etc.

❑ The Metaverse for education



AI digital cloning for the Metaverse for games, e-commerce, business, 
education medicine, etc. 
AI digital clones
Digital clone behaviour
(The digital twins)

AI cloning is poised to become the next big thing in the technology 
sectorCredit: Getty
The source of the picture: 
https://www.thesun.co.uk/tech/25087045/metaverse-cloning-tech-ai-virtual-
games/



An example of brand virality 

(Li, Shuliang, et al., IEEE conference proceedings, 2015)



Supporting technologies
✓ Intelligent digital avatars (quantum avatars in the future)

✓Smart bots,  AI bots, live person bots, avatars, digital clones

✓Augmented virtual reality

✓Machine learning, artificial intelligence

✓AI & technologies for haptics, emotion, etc.

✓VR glasses etc.

✓Blockchain – secured, decentralized, internet-enabled, 

electronic leger

✓Cryptocurrency, bitcoin

✓Mark Zuckerberg’s meta AI

✓Elon Musk’s neuralink chips connected to the Metaverse?

✓Big data, avatar & digital clones behaviour, analytics & 

memories

✓Leading Chips (CPU), e.g. Cambridge ARM Cortex, Intel Core

✓Security support (e.g. Karvinen, Tero & Li, Shuliang: Hidden 

masters security framework & algorithms for client-server 

computer network architecture dealing with hacking & attacks



Strategies
❖ Mintzberg: Innovation perspective
❖ Porter: Differentiation, uniqueness
❖ Social networking strategies
❖ Metaverse 4Ps marketing strategies
❖ Branding strategies
❖ Sustainability strategies 
❖ Big data strategies
❖ Quantum entanglement strategies
❖ Quantum superposition strategies
❖ Quantum computing strategies



Superposed quantum strategies
By Shuliang Li, University of Westminster 
Examples



Quantum entanglement 
strategies for Metaverse 
interactions
By Shuliang Li, University of Westminster



Calculate the init ial state

The quantum formulation evolves by assigning the output of the classical strategies

D and C to two vectors, 
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Quantum entaglement & entangling 
gate
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Source: 

Li, S. and Huang, D., 2017. Hybrid Quantum Games. Working paper, the 

University of Westminster, London, UK. October 2017. Westminster Research 

Repository. 

Huang, D., Delang, C.O., Wu, Y. and Li, S., 2021. An Improved Lotka–Volterra 

Model Using Quantum Game Theory. Mathematics, 9(18), p.2217.



Source:

Li, S. and Huang, D., 2017. Hybrid Quantum Games. Working paper, the 

University of Westminster, London, UK. October 2017. Westminster 

Research Repository. 

Huang, D., Delang, C.O., Wu, Y. and Li, S., 2021. An Improved Lotka–

Volterra Model Using Quantum Game Theory. Mathematics, 9(18), 

p.2217.

Interactions and the equilibrium point



The numbers of different actors in the scenario with a 

constant or varying gamma between the suppliers/vendors 

and the beneficiaries/digital avatars/customers

Source: 

Li, S. and Huang, D., 2017. Hybrid Quantum Games. Working paper, the University of 

Westminster, London, UK. October 2017. Westminster Research Repository. 

Huang, D., Delang, C.O., Wu, Y. and Li, S., 2021. An Improved Lotka–Volterra Model 

Using Quantum Game Theory. Mathematics, 9(18), p.2217.



The Otherside, Sandbox, 
Decentraland, Roblox, etc. 
encourage and give the freedom, 
flexibility, the power of 
customisation and creativity to the 
players, the consumers. Examples: 
The user’s creation of her/his own 
avatars, digital assets, etc. 



Consumer behaviour across 
the worlds of the Metaverse
(By Shawkat Rahman & Shuliangn Li, U. Westminster)

For example:

Multi-Agent-Based Modeling 
of Deshopping Behavior 
Considering Two or More 
Shops/stores or sites or 

worlds



Consumer behaivour in the Metaverse: Shopping & deshopping
Multi-Agent-Based Modeling of Deshopping Behavior Considering Two or More Shops or worlds of 
the Metaverse
By Shawkat Rahman & Shuliangn Li, University of Westminster
Rahman, Shawkat & Li, Shuliang (2023). Multi-Agent-Based Modeling of 
Deshopping Behavior Considering Two or More Shops or Web Sites. The 9th 
International Conference on Information Management (ICIM2023). The University 
of Oxford, Oxford, England, UK 17 - 19 Mar 2023 IEEE conference proceedings.



Deshopping Intention = 𝛽0 + 𝛽1 𝑞 + 𝛽2𝐵 +

𝛽3 𝑞𝐵 − 𝛽4𝑝 − 𝛽5𝐶 − 𝛽6 𝑝𝐶 − 𝛽7𝑁 +

𝜀..(2)

These are the models we will be testing. 

There are even more complete and 

sophisticated versions of this equation 

available which solve the problem of 

treating costs and benefits as independent 

of each other. (Shawkat & Li, 2023, ICIM，Oxford U.）



Analytics
Shuliang Li (2022)’s definition on Metaverse: 

Aiming at analysing what occurred, what is occurring 

and what will or may occur or happen in the future, 

Metaverse Analytics is about the use of relevant 

strategies, procedures, methods and software tools 

for tracking, gathering, reporting, visualising, 

interpreting, mining, exploring and reviewing the 

users and digital avatars’ behaviour, digital clones, 

activities, interactions and associated data in a 

computer-generated and socially connected 

networking space of three-dimensional virtual-reality 

worlds, called Metaverse or meta universe. 

Metaverse analytics transforms data into 

information, knowledge, success and decisions. 

(Shuliang Li, University of Westminster, 2022). 

Copyright reserved © 



Metaverse analytics 



Metaverse analytics for business (Extended by Shuliang Li)

27

Element Function Software 
tools for 
Metaverse 
analytics

Metaverse SN space Answers: reach, communication, interactions, engagement, etc.

Software 

tools, e.g. 

WeMeta, for 

Metaverse 

analytics for 

the 

elements;

Artificial 

intelligence;

Machine 

learning.

Avatar behaviour, clickstream or 
touch stream & metrics

Answers the what: Intelligent/smart digital avatars’ behaviour, online visitor 
behaviour, traffic, bounce rate,  referrals, conversions …

Multiple outcomes Answers the how much: Sales, revenue, profit margin, costs, avatar/customer 
retention & loyalty, …

Customer churn; 
Digital avatar churn

Contribute to the why: comments, feedback from customers and intelligent or 
smart digital avatars

Competitive intelligence Answers the what else: Digital avatars’ behaviour, monitoring competitors, …

Insights Help achieve understanding, identifying, discovering new opportunities, useful 
patterns, hidden relationships …

Strategies, decisions, innovation, 
competition

Aims/goals to achieve; the means; courses of actions, different types & levels of 
decision making; digital innovation; open innovation; analysis of competitors

Adapted, extended  and modified by Shuliang Li on the basis of Av i n a s h K a u s h i k (2010)’s basic work



Metaverse analytics examples: WeMeta
Source: https://analytics.wemeta.world

28



29Source: https://analytics.wemeta.world



30Source: https://analytics.wemeta.world



31
Source: https://analytics.wemeta.world



Memory recall, and good & bad 
memories in the Metaverse

J. XU and S. Li (2019 & 2023 & 2024) 

• Dimensions

• T：Timeline

• W：Work, job, shopping process, banking 
process, game playing process, or otthers, 
breakdown structure

• E：Entity (avatar, clone, store, bank, 
product/service, digital currency, etc.)

• Tc：Memory Topics

• Ab：Memory Abstracts
32



Memory recall , and good & bad 
memories in the Metaverse

33

XU, Zhu and S. Li (2019 & 2023 & 2024) 



Metaverse security
❖Security issues

❖Our hidden master client-server architecture 
for the recovery and survivability when the 
computer network hosting the Metaverse 
worlds getting hacked  and attacked (T. 
Karvinen and S. Li, 2017 & 2023)

34
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Thank you 谢谢 Questions?
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