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Some Simple Questions

What is the origin of the WALEX project?

How is it built by techniques of AI and KT?

Why is it very important for education reforms?



The Origin of the WALEX Project

The Dilemma



Artificial Intelligence

data – numbers, texts

analyze, and hopefully, comprehend

capital markets

the most complex dynamic systems in the world!











Stocks

too simple to understand

too complex to learn and teach

you can regard them as lottery tickets, or

you can see entrepreneurship, economic conditions, 
political interests, humanity (greed, fear, …), …

though these windows



We need assistance from AI

to make better decisions

by our own free will!





Trilogy of Cybernetic Revolution

❖ IA – Intelligence Augmentation

❖ II – Intelligence Infrastructure

❖ AI – Artificial Intelligence 

AlphaGo did’nt even “know” it just beat 
the world’s champion.

Michael Jordan



Complexity of Financial World

Structural Data Analysis
➢ Time Series of Asset Prices
➢ Corporate Balance Sheets
➢ Macro Economic Measures
➢ Social and Environmental Data
➢ Market Sentiment Indices

Natural Language Processing
➢ Event News
➢ Guru Commentaries
➢ Columns of Insight
➢ Social Media Tweets
➢ Fake News
➢ Institutional Ads

https://www.marketwatch.com/


Complexity of Financial World

Structural Data Analysis
➢ Time Series of Asset Prices
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Natural Language Processing
➢ Event News
➢ Guru Commentaries
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➢ Social Media Tweets
➢ Fake News
➢ Institutional Ads

https://www.marketwatch.com/story/the-next-frontier-in-investing-is-quantamental-stock-picking-2018-10-03?mod=bniim


Building AI & KT (Knowledge Tech) for WALEX

The Architecture
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Question/Goal ??

Can AI be developed to understand our world 

via some kind of knowledge-formation trainings  

rather than 

just to do predictions or make decisions based on recognition of correlation patterns?



Question/Goal ??

Can AI be developed to understand our world? 

from pattern recognition to knowledge formation & perception

The Key :

Butterfly and Domino Effect of Events



The Macro Framework

Global Dynamic Asset Allocation
a framework to analyze how capital flows are driven by risk factors among asset classes



Market Asset Classes :

oStocks, e.g. MSCI Stock Index

oBonds, e.g. Putnam Income Fund - A

oCurrencies, e.g. U.S. Dollar Index

oCommodities, e.g. S&P GSCI

oReal Estates, e.g. S&P Case-Shiller

Together, we can approach conservation 
laws of capital flows in statistical ensembles.



Market Risk Factors :

❑Psychological
- Bias, Greed, Fear, Conscience, Rationality …

❑Economical

- S/D, Corp. Earnings, Jobs/Wages, Social Welfares …

❑Strategical
- Asset Management Strategies, Corporate M&A …

❑Geopolitical
- Regulations, International Affairs/Accords, Wars…

❑Environmental
- Natural Disasters, Evolution, Discoveries …

So, we have a structural approach to see
how capital flows are driven by risk factors.



The Theoretical Backgrounds

Unstable Equilibrium / Trilogy of Systemic Risk



Market Participants :

❖Consumers/Investors

❖Bankers/Brokers

❖Fund managers

❖Corporations/Lobbyists

❖Politicians/Demagogues

❖Environmental Groups

There is an extremely complicated hierarchy
of market players/manipulators/regulators.



Some Perspectives of Market Dynamics:
Complexity (Nonlinearity/Nonstationarity)
3D Challenge for Big Data: Dimensionality, Dependency, Divergence (Data Delusion)

❖ Trends, Cycles (MT/ST), Seasons, Turning-Points (Singularities), Shocks, Noises

❖Games, Capital Flows, Butterflies, Dominos, Market Efficiency/Rationality

❖Unstable Equilibria, Market Instability/Volatility

❖ Long-Memory, LSTM, Stochastic Processes,
- Back-Testing/Forward-Simulation

❖ Systemic Risk, Stress-Testing, Chaos
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Unstable Equilibria & Market Instability

Talk given at Humboldt-Universität zu Berlin, 2010
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Credit RiskLiquidity Risk

Wall Street keeps disrupting the financial
world with innovation of derivatives.



The WALEX Architecture

SEMA – Capital Flows / WALL – Market Events



AI components & process –

Computing Framework / Statistical Model / Knowledge Base

Signal Processing / Statistical Modeling / Dynamic Analysis / Decision Making

Lectures given at National Center for Theoretical Sciences & National Chiao Tung University, Taiwan 2004-2009

人工智能



知識庫
Knowledge Base & 

Knowledge Technology

Words (Text-Mining) => Conceptual Phrases (Insight-Building) => Sentences (Natural Language Processing)



A Recent Example ofMacro Puzzles & Reflexivity

Quantitative Easing (QE)
Bubble of Money-Printing

Wealth Inequality
Social Justice

Rise of Demagogues
Trump Phenomenon/Brexit

Terrorism

Geopolitical 
& 

Social Tension

Currency War 
&

Trade Battles

Negative Rates 
&

Deflation Pressure

Yield Speculation
Central-Banking Puts

Market Tension

George Soros : Market “Hellish”

Talk given at Xiamen University, China 06/2016





Brexit!

Talk given at Xiamen University, China 06/2016



The Domino Formation

Key from Information Tech to Knowledge Tech



Regarding the domino formation as a LSTM-RNN
(Recurrent/Recursive Neural Network with 
Long Short-Term Memory Cells) :

input x
Text of Key Words

Domino Formation

output o
Impact Factors

Key points :
❖ Classification of events into “good” or “bad”
❖ Domino effects as Long short-term memory 

time-series structure among a sequence of 
events

❖ Correlation matrix of impact factors resemble 
correlation of price returns of assets



ConTENT is King ; AI is Queen ; Apps are Knights

Knowledge Tech with Dominoes as Building Blocks
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Systemic Risks 

See how the world has been changing by monitoring how the financial trends and crises evolve along.



Dynamics of Capital Markets – Domino/Butterfly Effects

1970 2010



52 Principal Dominoes across 5 major financial crises



劇變年代中的關鍵骨牌

With the formation of dominoes as the building
blocks of a capital-market knowledge-base, we can
begin to train the AI to understand this world.



The VDL Blueprint of WALEX

Robo Advisory with Macro Knowledge Learning Platform



ℵ ≔ 𝑛𝛼 ∶ 𝑎𝑛𝑦 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡𝑒𝑥𝑡 𝑎𝑏𝑜𝑢𝑡 𝑤ℎ𝑎𝑡 ℎ𝑎𝑝𝑝𝑒𝑛𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑤𝑜𝑟𝑙𝑑, 𝛼 ∈ 𝐴
The collection of all news available to influence the capital market, including silly tweets, fake news, …

ℇ ≔ 𝑒𝑖 ∶ 𝑎𝑛 𝑒𝑣𝑒𝑛𝑡 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑎 𝑡𝑖𝑡𝑙𝑒 𝑎𝑛𝑑 𝑎 𝑝𝑎𝑟𝑎𝑔𝑟𝑎𝑝ℎ 𝑜𝑓 𝑑𝑒𝑠𝑐𝑟𝑖𝑝𝑡𝑖𝑜𝑛, 𝑖 ∈ 𝐼
The index set I can be “date + number series”, e.g. 20180517-0001, 20180517-0002, … 

𝔇 ≔ 𝑑𝑗 ∶ 𝑎 𝑤𝑒𝑒𝑘𝑙𝑦 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑎𝑡𝑖𝑣𝑒 𝑑𝑜𝑚𝑖𝑛𝑜 𝑎𝑠 𝑎 𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑒𝑣𝑒𝑛𝑡, 𝑗 ∈ 𝐽
The index set J is constituted of poker characters and weekly Friday dates, e.g.
A-20180518, K-20180518, Q-20180518, J-20180518, T-20180518

The VDL Domino Formation

𝓢 ∶ 𝓔 → 𝐀,𝐊, 𝐐, 𝐉, 𝐓, 𝟎
The selection operator labels an event as a domino of a special kind or not. 

𝓠 ∶ 𝕯 → −𝟓,−𝟒,−𝟑,−𝟐,−𝟏, 𝟎, 𝟏, 𝟐, 𝟑, 𝟒, 𝟓 𝟓

The impact operator assigns 5 impact factors to a domino for its influence on the 5 assets. 



Macro/Robo-Advisory

Risk Factors Asset Allocation Weights

Impact Factors

Supplementary Data Sets Risk Management Strategies



Domino Effects along Paths

𝓒 ∶ ℵ × 𝕯 → 𝟎, 𝟏
The domino-clue is a text-mining classifier to see whether a piece of news is related to a domino. 

ℵ𝑗 ≔ 𝑛𝛼 ∈ ℵ ∶ 𝒞 𝑛𝛼 , 𝑑𝑗 = 1

The clue of a domino is the set of all the  information related to a domino. 

𝚪 ∶ 𝟐ℵ × 𝟐ℵ → ℜ+ ; 𝜸𝒋𝒌 ≔ 𝚪(ℵ𝑗 , ℵ𝑘)
Two dominoes are related in a path if 𝜸𝒋𝒌 ≥ 𝜸𝟎

Finally, the impact factors should be assigned so that 

❖ We have reasonable propagation patterns of short-term dynamic correlation matrices in the long run.
❖ We can use their aggregation weights to do dynamic asset allocation along trends and across cycles.





Education Reforms for “Better People, Better World”

The Challenge



Aging Population
人口老化

Climate Change
氣候變遷

Economy
經濟

Financial Crisis
金融危機

Economic Crisis
經濟危機

AI
人工智能

Labor Market
勞動力市場

Pension Crisis
養老金危機

Social Crisis
社會危機

WALEX
Education Crisis
教育危機

DC

NC

VISION & MISSION

STEAM FEAT



Diamond Class



Each domino is a window to see, perceive and understand the world.

From the past to the future, there is a wonderful journey for you to 
explore more possible worlds about our civilization by connecting 

some dots of dominoes.

Life is full of many possibilities, so imagine a wonderful domain 
where time and frequency are intriguing.



Capital Markets & World Evolving Factors

Capitalism/Technology

Energy/Information/Money

AI

Universe/Multiverse





ISLEMMA

❖Interactive
❖Learning
❖Mechanism
❖Simulation
❖Execution
❖Monitoring
❖Analysis

7 Features of Artificial Intelligence

for

Cybernetic Revolution



Nova’s 

Spacetime Puzzle



STEAM – Content is King ; AI is Queen ; Apps are Knights



Treasure Wonderland

Experimental Novel Contents for

NLP – Natural Language processing
Knowledge Graph

Virtual Reality / Augmented Reality



寓教於樂遊戲體系

金融戰略王

WALEX
Progressive-Edutainment Series of Games 


