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Typical Economic Outlook Analysis

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

* New {insert as required} of value are emerging and opportunlt/es abound
amid {insert as required} competition.

e Trends include {something to do with cost
saving}, {buy side is the fashion}, and {digital,
fintech, blockchain, machine learning, etc.}.
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News and information in the current age
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News and information in the current age
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Central Proteina Prima Stock Was Flat as Indonesia JCI Advances
l t M‘\ ’ Central Proteina Prima Tbk PT was unchanged at IDRS0 while the country's benchmark
[ L e index advanced.
Lo 2 | L » The Indonesia JCI rose 1 percent, while the MSCI AC Asia Pacific Index gained 1 percent.
' L
— el Market Metrics
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» Trading volume was 97 percent below the 20-day average,

Market Insights

« Stock was unchanged in the past 52 weeks, The Indonesia JCI lost 0.4 percent.
« The shares are down 0 percent in the past 5 days and fell 0 percent in the past 30 days.
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News and information in the current age

“Information is not knowledge”
Albert Einstein
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Social Yelocity

“With four parameters | can fit
an elephant, and with five | can
make him wiggle his trunk”
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The Concept of Intelligence

Intelligence \

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.

< 4
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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.
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The Interaction with Popular Cultu

Feature Film Released between 2018-01-01 and 2018-12-31 (Sorted by US Box
Office Descending)

Black Panther (2018) ...

Avengers: Infinity War (2018) ...
Incredibles 2 (2018) ...

Jurassic World: Fallen Kingdom (2018) ...
Deadpool 2 (2018) ...

Mission: Impossible - Fallout (2018) ...
Ant-Man and the Wasp (2018) ...

Solo: A Star Wars Story (2018)
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Von Neumann Architecture
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Central Processing Unit

Control Unit

Arithmetic and Logic
Unit

Registers

Memory Unit

Data Program

Machine Learning
Framework

Al Framework

Adaptation ( +ML) '
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Von Neumann (Cellular) Automata

@g@
-

Scaling
Basic Organ Network
(General Automata)

THEORY

OF SELF-
REPRODUCING
AUTOMATA

BY JOHN VON NEUMANN

Emergent structure that Automata Cellular Automata
perform generalized A machine that performs a o _
function different from functional process Inhibitory and excitatory
individual automata level interconnections producing
EDITED AND COMPLETED BY ARTHUR W. BURKS automata response

Evolution

Complicate Automata
Function, Self replication iﬁ' i

and mutation without
degenerating tendencies
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The essential framework

Problem Solving / Genetic Algorithms

Bayesian Inference
Methods and Clustering Analysis
Processes Community Detection
Artificial Neural Networks

>=—
Learning
, Cellular Automata
Perception .

— Deep Learn

Reasoning

a

_§
Adaptation / .
Complex Adaptive Systems
Evolution Structure Artificial Intelligence

Machine Learning
Evolutionary Dynamics
Agent Based Modelling

Automata Theo

and
Framework

Scaling . k
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Potential (existing) applications in financ

N\ Precision

/

Customer Services A
Robot Advisors
Communications Triage
Custody Services

Speed

)

/Risk and Compliance\

Cyber/Physical Security
Fraud Detection
Regulatory Compliance
Risk Quantification
Product Control Testing »| Impact
The missed opportunity: Stress

k Testing Framework /

4 I
Investment Strategies
Fund Management Strategies
Stock Performance

* News Reporting Strategi =T = Imperial College
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The tolerance in societies and risk appetite
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Machine Learning: Liquidity Analysis

/Data Characteristics: \

Kl'raditional data underpinning quuidity\ « Sparse for individual securities, but...
assessment:  Thereis a very large amount of securities.
 Traded Price e  Securities are structurally heterogenous, and...
 Traded Volume e Contain a large number of fields (data points), and...
*  Funding and carrying costs * These fields are not always populated.

_ L 4

! | !

Fundamental Issue: ) ("Classic" Machine Learning )
Application:

* Liquidity assessment is most important when trade is thin (limited or none) . .
. . - : e Unsupervised learning
*  Semi-liquid and illiquid securities have sparse and/or proprietary data

: : : * Clustering Analysis
\° Generic proxies are applied )\ Inference Techniques )

A

Il \
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Machine Learning: Liquidity Analysis

Problem Solving | <€ \ P / \
Reasoning \I\I & K-Means Clustering
& Mean Shifting Clustering
Learning %’ —_— < Expectation-Maximisation (EM) Clustering S
| ©  Gaussian Mixture Models = S
Perception " = Non-Gaussian Models = g
I < Agglomerative Hierarchical Clustering a oo
Memory I < Bottom-up £ a
I = Top-down =
Adaptation | > Partition Relocation Clustering
\ & Spectral Clustering s
Evolution \
Network \ — ”
Eigenvectors and Values //
) \ Co-Variance and Correlation
Scaling N

~ | (Bayesian) Inference _ 7

= _—
=== — T

Neural Network

\—
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Machine Learning: Clustering

Problem Solving
K-Means
Reasoning
Learning / Reasonable \
Perception
Memory |
- o’ 'o°
Adaptation L s . o
S t . * & ¢
Evolution | .. S D LT I
VO . 's L oo,
* % o'...:.b.. "..'.!.
- =% - X ° o o
Network {. & ‘(' by
“ o " a'e,

Scaling \ ' ' ' ' ; \ , , , , 4
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Machine Learning: Spectral Clustering

Problem Solving

Reasoning

Learning

Perception

Memory

Adaptation

Evolution

Network

Scaling
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Spectral Clustering |

Eigenvectors
I : v
vogntel
X : s
E 0.. ; E
. : ’ :
o Y b Reasonable Y
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Artificial trade detection

Motif formation is a basic
O] ® o | .
/ \ \ / classifier method of interactions
® O@—0 O—0 among 3-node subsets in
subgraph 1 subgraph 2 _subgraph3 _ subgraph 4 networks.

@f \® @/—} @/:Gi\@ 1 \

subgraph 5 subgraph 6 subgraph 7 subgraph
39

Potential for
@’L\@ /:—l\ @_§ {_i\ ’/::\‘ \) Artificial Trading ]

subgraph 9 subgraph 10 subgraph 11 subgraph 12 subgraph 13
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Artificial trade detection

NATIONAL
thejapantimes Five people, firms indicted in Nagoya bid-rigging case
KYODO
N E ws NAGOYA - A former adviser to construction firm Obayashi Corp. and one
employee each from Kajima Corp., Shimizu Corp., Maeda Corp. and Okumura MAR 21, %
Corp. were indicted Tuesday on antitrust violation charges for a series of rigged ~ ARTICLE
bids last year for Nagoya city projects to extend a local subway line. 5 PRINT

Wakayama governor arrested over bid-rigging

KYODO

osAKA - Prosecutors Wednesday arrested Wakayama Gov. Yoshiki Kimura over
his alleged involvement in rigging bids for a prefectural public works project.

Investigators believe Kimura, 54, helped local contractor Maruyama Gumi Co.
join a consortium that he arranged in advance to win a November 2004
sewerage project worth about 1 billion yen, sources said.

NATIONAL

Two executives held for Fukushima bid-rigging

Prosecutors have arrested the head of a construction equipment firm and
purported supporter of Fukushima Gov. Eisaku Sato on suspicion he rigged the
bidding on a prefectural contract to build a road and sewage system.

‘ Potential for
\ Artificial Trading
S T2 Imperial College

Tokyo Institute of Technology LondOn

& TEIKOKU DATABANK



E-mail routing Bayesian “Learning” Algorit

: Customer Services ——
Complaints
V\ 1
-' CEn
RN . { ~ / 1 { e . "./‘ a ]

s N \ m Operations —_—
Lo
-

a N 3 = Intelligence —
/ \
/. ‘\
/. '\
-I. .\. - t

Legal Fraud
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E-mail routing Bayesian “Learning” Algori

Customer Services

Complaints
P Labelled e-mails

from the selected
teams inboxes

)

Naive Bayesian classifier
Spam filtering concepts

. Bag of Words
- ——
| “tf-idf”

o e e B p
. CQLEJOTIC Al forowing: 3 set ¢

a N datausig Mmo

I Expected
‘ Distributions
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E-mail Routing: “Learning Mechanism®

| Naive Bayesian classifier

Pr(W|S) - Pr(S)
Pr(W|S) - Pr(S) + Pr(W|H) - Pr(H)

Pr(S|W) =

Pr(S|W) isthe 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
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[ Accuracy after 3 years at about 87% ]
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Robot Advisors: The essence

4 Combination of
Structured
and

Non-structured
\_ Information

N

Mixed Classifier and
Clustering Models
(Cross Validation)

“Portfolio Optimisation”

J
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Third Party Vendor Data

k.

Mapping and
Measurements
(Risk Return)

Profiling

(Dimensionality

Reduction)
datcaateggrca[w*é P
latentUSéUmod i,
ption S s

RS
5 Expected

| Distributions
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Six Takeaway Messages: High Level

To understand and successfully apply
the new and emerging technologies
a different philosophical mindset is required.

Think more “dialogically” less “dialectically”
. E

O NOT TOCUS On

Naturally “jargons” emerge, language is not
settled and definitions are corrupted,
making all sound very complex.

anguage and definitions, bu

on the fundamental maths and data sources
i [ ]

emember that any higher order “intelligent
analytics still runs on ‘von Neumann’ architecture
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There are a limited set of mathematical
methods, and evolution is capped
by hardware development.

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

prompts “what do | do with these?”

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

m

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.
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