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• The entire capital markets ecosystem is expected to produce revenue 
growth of about {have a go but must be up}% by 2020, increasing from 
${put something together} billion in 2015 to an estimated ${make the 
sums} billion.

• New {insert as required} of value are emerging and opportunities abound 
amid {insert as required} competition.

• Trends include {something to do with cost

saving}, {buy side is the fashion}, and {digital, 

fintech, blockchain, machine learning, etc.}.

Typical Economic Outlook Analysis



News and information in the current age 
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News and information in the current age 
“Information is not knowledge”

Albert Einstein

“With four parameters I can fit 
an elephant, and with five I can 

make him wiggle his trunk”
Von Neumann

How to gain 
knowledge from 

data?



The Concept of Intelligence

Intelligence Cognitive and Mental Processes
Perception, in humans, the process whereby sensory stimulation is translated into 
organized experience.

Learning, the alteration of behaviour as a result of individual experience. When an 
organism can perceive and change its behaviour, it is said to learn.

Memory, the encoding, storage, and retrieval in the human mind of past 
experiences. (Language)

Reason, in philosophy, the faculty or process of drawing logical inferences. The 
term “reason” is also used in several other, narrower senses. Reason is in opposition 
to sensation, perception, feeling, desire, as the faculty (the existence of which is 
denied by empiricists) by which fundamental truths are intuitively apprehended.

Problem solving is a systematic search through a range of possible actions in order 
to reach a predefined goal.

Human intelligence, mental quality 
that consists of the abilities to learn 
from experience, adapt to new 
situations, understand and handle 
abstract concepts, and use knowledge 
to manipulate one’s environment.

The main emphasis in a definition of 
intelligence, then, is that it is not a 
cognitive or mental process per se but 
rather a selective combination of 
these processes that is purposively 
directed toward effective adaptation.

RJ Stenberg (Encyclopedia Britannica)



The Interaction with Popular Culture

?



Von Neumann Architecture

Computer - Brain - Automaton

Central Processing Unit

Control Unit

Arithmetic and Logic 
Unit

Registers

Memory Unit

Data Program

Machine Learning 
Framework

Problem Solving

Reasoning

Learning

Perception

Memory

AI Framework

Adaptation ( +ML)



Von Neumann (Cellular) Automata

Basic Organ 
(General Automata)

Automata

Complicate Automata

Cellular Automata
A machine that performs a 

functional process

Function, Self replication 
and mutation without 

degenerating tendencies

Emergent structure that 
perform generalized 

function different from 
individual automata level 

Inhibitory and excitatory 
interconnections producing 

automata response

Evolution

Scaling

Network



The essential framework

Problem Solving

Reasoning

Learning

Perception

Memory

Adaptation

Scaling

Evolution

Network

Methods and 
Processes

Structure  
and 

Framework

Data and Information Management

Genetic Algorithms
Bayesian Inference
Clustering Analysis

Community Detection
Artificial Neural Networks

Cellular Automata
Deep Learning

Complex Adaptive Systems
Artificial Intelligence

Machine Learning
Evolutionary Dynamics
Agent Based Modelling

Automata Theory



Potential (existing) applications in financial markets

Customer Services
• Robot Advisors
• Communications Triage
• Custody Services

Risk and Compliance 
• Cyber/Physical Security
• Fraud Detection
• Regulatory Compliance
• Risk Quantification
• Product Control Testing
• The missed opportunity: Stress 

Testing Framework

Investment Strategies
• Fund Management Strategies
• Stock Performance
• News Reporting Strategies

Precision

Speed

Impact



The tolerance in societies and risk appetite
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Machine Learning: Liquidity Analysis

Traditional data underpinning liquidity 
assessment:
• Traded Price
• Traded Volume
• Funding and carrying costs

Fundamental Issue:
• Liquidity assessment is most important when trade is thin (limited or none)
• Semi-liquid and illiquid securities have sparse and/or proprietary data
• Generic proxies are applied

Data Characteristics:
• Sparse for individual securities, but…
• There is a very large amount of securities.
• Securities are structurally heterogenous, and…
• Contain a large number of fields (data points), and…
• These fields are not always populated.  

“Classic” Machine Learning 
Application:
• Unsupervised learning
• Clustering Analysis 
• Inference Techniques

Dating Sites Investment  Advice Community Detection



Clustering

Machine Learning: Liquidity Analysis

Problem Solving

Reasoning

Learning

Perception

Memory

Adaptation

Scaling

Evolution

Network

✑ K-Means
✑ Mean Shifting Clustering
✑ Expectation-Maximisation (EM) Clustering

✑ Gaussian Mixture Models
✑ Non-Gaussian Models

✑ Agglomerative Hierarchical Clustering
✑ Bottom-up
✑ Top-down

✑ Partition Relocation Clustering
✑ Spectral Clustering
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OPTIMISATION

Eigenvectors and Values
Co-Variance and Correlation
(Bayesian) Inference
Genetic Algorithm
Neural Network



ReasonableDeficient

Machine Learning: Clustering

Problem Solving

Reasoning

Learning

Perception

Memory

Adaptation

Scaling

Evolution

Network

K-Means



Reasonable

Machine Learning: Spectral Clustering

Problem Solving

Reasoning

Learning

Perception

Memory

Adaptation

Scaling

Evolution

Network

Spectral Clustering
Eigenvectors



Artificial trade detection

Potential for 
Artificial Trading

Motif formation is a basic 
classifier method of interactions 

among 3-node subsets in 
networks.



Artificial trade detection

Potential for 
Artificial Trading



E-mail routing Bayesian “Learning” Algorithm 

Fraud

Legal

Operations

Customer Services

Complaints

Intelligence

etc....

FraudLegal

Customer ServicesComplaints



Bag of Words 
“tf-idf”

Labelled e-mails 
from the selected 

teams inboxes

E-mail routing Bayesian “Learning” Algorithm 

FraudLegal

Customer ServicesComplaints

Expected
Distributions

Naive Bayesian classifier 
Spam filtering concepts



E-mail Routing: “Learning Mechanism”

Naive Bayesian classifier 

Pr(𝑆|𝑊) is the probability that a message is addressed to 
[department], knowing that the word/name 
'Captain Kirk’ is in it;

Pr(𝑆) - the overall probability that any given message is 
addressed to [department]

Pr(𝑊|𝑆) - the probability that the word/name 'Captain 
Kirk’ appears in [department] messages

Pr(𝐻) - the overall probability that any given message is 
addressed to [other departments]

Pr 𝑊 𝐻 - the probability that the word /name 'Captain 
Kirk’ appears in [other departments] messages

𝐏𝐫 𝑺 𝑾 =
𝐏𝐫(𝑾|𝑺) ∙ 𝐏𝐫(𝑺)

𝐏𝐫 𝑾 𝑺 ∙ 𝐏𝐫(𝑺) + 𝐏𝐫(𝑾|𝑯) ∙ 𝐏𝐫(𝑯)

Accuracy after 3 years at about 87%



Profiling 
(Dimensionality 

Reduction)

Mapping and 
Measurements

(Risk Return) 

Robot Advisors: The essence

Expected
Distributions

Mixed Classifier and
Clustering Models
(Cross Validation)

Combination of
Structured

and 
Non-structured

Information

“Portfolio Optimisation”

Third Party Vendor Data ?



Six Takeaway Messages: High Level Principles

To understand and successfully apply 
the new and emerging technologies

a different philosophical mindset is required.

Think more “dialogically” less “dialectically”

Naturally “jargons” emerge, language is not
settled and definitions are corrupted,

making all sound very complex.

Do not focus on the language and definitions, but 
on the fundamental maths and data sources

There are a limited set of mathematical
methods, and evolution is capped

by hardware development.   

Remember that any higher order ”intelligent” 
analytics still runs on ‘von Neumann’ architecture 

Information is not knowledge. Analytics
must transform data to record knowledge.

There is a problem if model outputs prompt 
prompts “what do I do with these?”

Data can be highly biased and
analytics may help to enforce such bias.    

Always consider the use of alternative dataset. 
Consider potential fractal information.

Methods and frameworks are ”nested”
at different scaling levels within the

model overall structure.   

There are new technologies within new technologies.


