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The Metaverse is an Internet and
computer-based, and socially
connected networking space of

three-dimensional virtual-reality
worlds (L, 2022)
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The Metaverse: Framework/paradigm &

applications

d Mark Zuckerberg Meta

d Immersive

 Digital avatar engagement dynamics

3D interactions with haptics

 Sustainability

 Entrepreneur

d Open innovation

 The Metaverse for business, finance, games,
music, events, showcase and more

4 Branding in the Metaverse

 Brand virality

1 The Metaverse for education



A simplitied 1lustration example of random user
engagement simulation for a branded content 15 shown in = ‘—
Figure 1. Persons i green color are engaged across the
social networks, while the white ones are the disengaged and
the yellow icons are the reached. Netlogo software tool and
multiple software agents, called Turtles, are coded and
created to produce the illustration and simulation with

graphical animation.
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Figure 2. The screenshot for simulation of the brand virality

V. THE USE OF FUZZY LOGIC IN ASSESSING THE
EFFECTIVENESS AND EFFICIENCY OF BRAND VIRALITY

A. Fuzzy logic and the space of the variables affecting

brand virality in social media

‘A fuzzy set 1s a class of objects with a continuum
of grades of membership’ [12, page 338]. Let U be a
universe of discourse, a collection of objects {u}. A
fuzzy set 4 i U 1s characterized by a membership or
compatibility function p, taking values in the interval
[0, 1]. 4 1n Uts represented as [13, 15]:

A={(u,py W) |ue U}

The screenshot for simulation of user engagement with

Based upon Fung et al [16]'s work, the set of

An example of brand virality

(L1 et al., 2015)



Supporting technologies

v'Intelligent digital avatars

v 'Augmented virtual reality

v'Machine learning, artificial intelligence

v'Al & technologies for haptics, emotion, etc.

v'VR glasses etc.

v'Blockchain — secured, decentralized, internet-
enabled, electronic leger

v’ Cryptocurrency, bitcoin

v'Mark Zuckerberg’'s meta Al

v'Elon Musk’s neuralink chips connected to the
Metaverse?



Strategies
** Mintzberg: Innovation perspective

\/

** Porter: Differentiation, uniqueness

N/

** Social networking strategies

N/

** Metaverse 4Ps marketing strategies

N/

** 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
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Calculate the initial state

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

1 0 . .
D and C totwo vectors,|c>:[0 ,|D>:[J,where c) and |D) are in the Hilbert

space. In each case, the state of the game Is denoted by a vector in tensor produc
space that is crossed by the classical game basis|CC) , |CD) ,|DC) ,|DD) . Here it is

supposed that suppliers and beneficiaries started with |CC) . Consequently
qubits [C)@[c) go through an entangling gate J :exp(iy D®D/ 2), which is a
reversible two-bit gate withy e [0%] .



Quantum entaglement & entangling
gate

Vg
] :exp(iyf)@D/ ) eXp( / (01 (1))®(01 é)) _Ism(;/) Cos(y/)
. i o e

Li, Shuliang and D. Huang, 2017. Hybrid Quantum Games. Working paper, the
University of Westminster, London, UK. October 2017. Westminster Research
Repository.




Interactions and the equilibrium point
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Source:

Huang, D. & LI, S., 2017. Hybrid Quantum Games. Working paper, the
University of Westminster, London, UK. October 2017. Westminster
Research Repository.



The numbers of different actors in the scenario with a
constant or varying gamma between the suppliers/vendors
and the beneficiaries/digital avatars/customers
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Huang, D. & Li, S., 2017. Hybrid Quantum Games. Working paper, the University of
Westminster, London, UK. October 2017. Westminster Research Repository.



Analytics

Shuliang Li (2022)’s definition on Metaverse analytics:
Aiming at analysing what occurred, what is ocurring and
what will or may occur or happen, Metaverse Analytics Is
about the use of relevant strategies, procedures, methods
and software tools for tracking, gathering, reporting,
visualising, interpreting, reviewing, mining, exploring and
reviewing the users and digital avatars’ behaviour,
activities, interactions and associated data in an Internet-
enabled, computer-created and socially connected
networking space of three-dimensional virtual-reality
worlds, called Metaverse or meta universe. Metaverse
analytics transforms data and big data into information,
knowledge, decisions and strategies. (Li, 2022). Copyright

reserved ©

Source:

Li, Shuliang (2022), Keynote speech on the Metaverse, the 8th International Conference on
Information Management (ICIM 2022), Cambridge, England, UK. 25-27 March 2022. The
University of Westminster Research Repository.



Metaverse analytics




Metaverse analytics for business

Software
tools for
Metaverse
analytics
Metaverse SN space Answers: reach, communication, interactions, engagement, etc.
Avatar behaviour, clickstream or Answers the what: Intelligent/smart digital avatars’ behaviour, online visitor
touch stream & metrics behaviour, traffic, bounce rate, referrals, conversions ...
Multiple outcomes Answers the how much: Sales, revenue, profit margin, costs, avatar/customer Software
retention & loyalty, ...
tools, e.qg.
WeMeta, for
Customer churn; Contribute to the why: comments, feedback from customers and intelligent or Meta\/erse
Digital avatar churn smart digital avatars .
analytics for
Competitive intelligence Answers the what else: Digital avatars’ behaviour, monitoring competitors, ... th|S element
Insights Help achieve understanding, identifying, discovering new opportunities, useful

patterns, hidden relationships ...

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

Adapted, extended and modified by Shuliang Li on the basis of AvinashKaushik (2010)’s work



Example: WeMeta
Open Metaverse of multiple worlds,
dashboard, metrics (unique buyers,
ales, etc.), Comparison, and more

»# Metaverse Analytics - Real Time = X + N —

< > C O & analytics.wemeta.world/metaverse/welcome Q

¥ WeMeta Metaverse Analytics

& Welcome i i i .
Real time price, volume, and usage statistics for major

Ethereum-based Metavese economies.

Filter by Worlds ~ D W M Al 85 B -
Portfolio Avg m:z ‘9 Decentraland Total volume & Total sales @ Avg concurrent players
ms4,4 © The sandbox $131,940,865.4 7.278 78
&= @ copovoes \\gzé\/\f\m/\ - 501555
.—; Somnium Space
B ~FT worlds
Floor g S superworld Avg sale price
Scenes
$60K $80K
#s Dashboard m
$45K $60K
$30K 540K
$15K $20K-
$0-L— : ! : - . $0-— : ; -
Feb 25, 2022 Mar 1, 2022 Mar 5, 2022 Mar 9, 2022 Mar 14, 2022 Mar 19, 2022 Mar 25, 2022 Feb 25, 2022 Mar 1, 2022 Mar 5, 2022 Mar 9, 2022 Mar 14, 2022 Mar 19, 2022 Mar 25, 2022

Norld -o- Decentraland - The Sandbox - C s - Somnium S -o- NFT Worlds - Su

um Space - NFT Worlds - Su

< Decentraland o The Sandbox - Cryptovoxe




+ v - 8 X

w Metaverse Analytics - Real Time | X

¢ C O & analyticswemetaworld/metaverse/welcome v @ % 0 :
§0 = - < —— e
Feb 25,2022 Mar5, 2022 Mar 13,2022 Mar 25, 2022 Feb 25,2022 Mar5,2022 Mar 13,2022 Mar 25, 2022
' WeMetq --Decentraland -o- The Sandbox - Cryptovoxels < Decentraland -o- The Sandbox -o- Cryptovoxels
< Somnium Space - NFT Worlds - Super\World < Somnium Space - NFT Worlds - SuperWorld
A Welcome
Volume Sales
Top scenes § -
$6M | 240 |
Activity |

§4.5M 180
Portfolio
Overview §3M 120
Offers
$1.5M
Watchlist
$0 -
Scenes Feb 25,2022 Mar 5, 2022 Mar 13,2022 Mar 25, 2022 Feb 25,2022 Mar5, 2022 Mar 13,2022 Mar 25, 2022

M Decentraland M The Sandbox M Cryptovoxels W Decentraland W The Sandbox W Cryptovoxels

¥ Deshboard m Somnium Space MNFT Worlds m SuperWorld m Somnium Space MNFT Worlds m SuperWorld



w Metaverse Analytics - Real Time ' X +

€2 C0

B¢ WeMeta

& Welcome
Top scenes
Activity

Portfolio
Overview
Offers

Watchlist

Scenes

#% Dashboard

# analyticswemeta.world/metaverse/welcome

Unique buyers

1007

0-.. o iy T T = aTH
Feb 25,2022 Mar1,2022 Mar5,2022 Mar9,2022  Mar 14,2022  Mar 19, 2022 Mar 25, 2022

< Decentraland < The Sandbox - Cryptovoxels - Somnium Space - NFT Worlds < SuperWorld

Avg concurrent players 0]

36K

27K4
18K+

900+

() et ? y " " ? !
Feb 21,2022  Feb 26, 2022 Mar 2, 2022 Mar6, 2022 Mar 10,2022 Mar 19, 2022 Mar 25, 2022

< Decentraland - The Sandbox - Cryptovoxels - Somnium Space - NFT Worlds - SuperWorld

Vo=

QR @ * 0@ru):

Unique sellers

1007
754
501

251

0-.. R o
Feb 25,2022 Mar1,2022 Mar5,2022 Mar9,2022  Mar 14,2022 Mar 19, 2022 Mar 25, 2022

< Decentraland < The Sandbox < Cryptovoxels - Somnium Space - NFT Worlds < SuperWorld

Active traders

18K]

1464
9004

4504

0 o
Feb 25,2022 Mar1,2022 Mar5,2022 Mar9,2022  Mar 14,2022 Mar 19, 2022 Mar 25, 2022

- Decentraland - The Sandbox - Cryptovaxels -o- Somnium Space - NFT Worlds - SuperWorld



< cC o0
¥ WeMeta
& Welcome
Top scenes
Partfolio

Watchlist

Scenes

#& Dashboard

Sign in

# analyticswemeta.world/metaverse/welcome

TOUEd, EVEE W 1) EUEL WIGl O EUEL TGN Oy EVEL WG T, EUEE Wikl Ty EUEL It £9; EUEE

< Decentraland - The Sandbox - Cryptovoxels - Somnium Space -o-NFT Worlds -+ SuperWorld

Avg concurrent players @

3.6K

2.7K

1.8K4

900

()bt T " " "
Feb 21,2022  Feb 26, 2022 Mar 2, 2022 Mar 6, 2022 Mar 10,2022  Mar 19, 2022 Mar 25, 2022

< Decentraland - The Sandbox < Cryptovoxels - Somnium Space - NFT Worlds - SuperWorld

Top selling lands
RANK ASSET FROM

Somnium Space Teleportation Hub - Indiegogo Founders Edition

. OxbBee...fe58
Semnium Space

Extra Large (XL) WORLD in Somnium Space

. 0x86f5...9f40
Semnium Space

Extra Large (XL) WORLD in Somnium Space

! (Oxbadd...8eal
Somnium Space

Medium (M) WORLD in Somnium Space

ra

N¥RESE frafl

Q¥ % @& *0@ru):

U £, EVEL WG 1) EUEE  WILT U EVEL TGN Oy EUEL WIHT T, EULE ViGN T EUEE WAl £0) EVEL

< Decentraland - The Sandbox - Cryptovoxels < Somnium Space - NFT Worlds - SuperWorld

Active traders
18]

14K+
500+

450+

— =

0 T T T _=_|_
Feb 25,2022 Mar 1, 2022 Mar5,2022 Mar9,2022  Mar 14,2022  Mar 19, 2022 Mar 25, 2022

< Decentraland - The Sandbox o Cryptovoxels - Somnium Space - NFT Worlds - SuperWorld

TO PURCHASED PRICE(D

Oxbeed..f919 03/13/22 225,50 (565,534.74)

Oxddd3...6364 03/04/22 =15.00 ($42,511.41)
Oxddd3...6364 03/03/22 Z15.00 ($44,115.36)
MedNfn AN n3mn1/22 147G 184317637

Source: analytics.wemeta.world

1



