ACTUARIAL
5y SOCIETY

OF SOUTH AFRICA

Machine Learning - Humans in the loop

Author: Jan Krynauw
Organization: alis_
Date: 20 August 2019



All started with a simple Script

Has been running for 7 Years, every 15 minutes.

5023 - Email Attachments to Google Drive
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Y 15 trades/absa capital 18 TRADING ~ \\00 Broker Confirmations\\Contract Notes\\Absa Capital all
16 tradesfavior 18 TRADING ~ \\00 Broker Confirmations\\Contract Notes\\Avior pdf
17 trades/deutsche securities 18 TRADING ~ \\00 Broker Confirmations\\Contract Notes\\Deutsche Securities pdf
18 trades/macquarie 18 TRADING ~ \\00 Broker Confirmations\Contract Notes\\Macquarie pdf
19 trades/merrill lynch 18 TRADING ~ \\00 Broker Confirmations\\Contract Notes\\Merrill Lynch pdf
20 trades/nedbank 18 TRADING ~ \\00 Broker Confirmations\\Contract Notes\\Nedbank all
21 trades/rmbms 18 TRADING ~ \\00 Broker Confirmations\\Contract Notes\RMBMS pdf
22 tradesftaquanta 18 TRADING ~ \\00 Broker Confirmations\\Contract Notes\\Taquanta all
« 23 trades/jpm 18 TRADING ~ \\00 Broker Confirmations\\Contract Notes\JPM pdf
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The cumulative impact of
automating something super
basic is often massive.
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) Google Cloud

Rezco: Uniting man a@d
learning for higher returns
Google Cloud

Rezco leveraged Google serverless products and machine
learning tools to automate administrative tasks and built a
financial trading platform with Al.

Google Cloud Results

 Built an Al trading platform with Google Cloud Machine Learning and CUt days Of Work
TensorFlow models tO mlnutes Wlth

* Used Google Cloud Functions to schedule and execute repetitive
administrative tasks, letting staff concentrate on business-critical work Google CIOUd
» Empowered workers to innovate and take control of data with Google FUHCTIOI’]S

https://cloud.google.com/customers/rezco-siatik-systems/

R

About Rezco

Formed in 1981, Rezco is a specialized

investment boutique mana

Industries: Financial Services &

Insurance

Location: South Africa

SAIATIK

About Siatik Systems



https://cloud.google.com/customers/rezco-siatik-systems/

alis
Seamlessly bring together

technology and human talent

to find great investment opportunities

What we do.



Feature Engineering
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Data Engineering . . Machine Learning

Trading . . Portfolio Construction A
\_/

How we
structure
the problem
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alis

Al Driven Investments.

The Reality.




| .
Al Driven Investments

oz An
operating system which
allows us to
frictionlessly develop,
train, test and deploy
deep learning models
across assets and
markets

alis

Al Driven Investments

Meet.




Everything as Events.
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Jan Krynauw

] CEO, actuary
> 17 years finance exp

James Spanjaard

ClO, Harvard MBA, ex
Boston Consulting

Group - ai initiative
~._ Nic Murhpy

i Bridge Engineer
MSc (cum laude) in Advanced Analytics

Nicholas Breckwoldt

CORE Machine Learning Engineer
TEAM PhD (cum laude) (Chemical Engineering)

Raven Aucamp

Data Engineer
BSc Hons Astrophysics

Richardt Benade

Data engineer

alis

ANALYSTS

GLOBAL
PARTNERS

10



alis

Al Driven

Our Team.
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Communication.
alis_ - Human



http://drive.google.com/file/d/1whGHnL3oIRrFVmSop7pTLz7hAD1WFDsh/view

https://public.os.alis.fund
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DE FE

Human in the Loop... or Not?
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ML

PT ™ alis_

alis_ enters UMUNTU state

jse-bond-data

Assigned To B Due Date
Jan Krynauw 1 y

ALIS Task State
Service  jse-bond-data
Version  r1-0

Parent Service

Expected delimiter """ was not found in .csv file.

Human
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How to avoid boiling the ocean?

basic set of inputs

180,000+ features*

*150 inputs x 200 points in time x 6 transforms
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alis_ Human

Exploit strengths of man vs machine

©o000000 06000000
©00000000000 0800
66060 nooasnaasss

cheap computation

Run 7600 vCPUs in parallel to

calculate feature importance
scores

alls

subtle pattern recognition

Visually analyse importance

scores to inform feature
decisions
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About Us

Our Funds

How To Invest

News & Insights

Offshore

-

24
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01 SOURCES OF INFORMATION

- Generate ideas using wealth of exp

Interest Rates
Financial Media importance
- Search for value gems
- Obijective is to find mispriced sector
classes or securities

- Identify ideas

Company Presentations

A
<L
Exchange Rates

Country Growth Factors

Broker Research

Financial Statements

SENS
QUALITATIVE

\

QUANTITATIVE

EXPERIENCE & EXPERTISE

Industry Macro Factors

Management Interactions

06 ASSESSMENT OF DECISIONS
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/ \ Portfolio Holdings

Non-performing (recycle idea) %1 —

NOILNO3X3 Tv¥3a
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$103dS0¥d

Performing

Non-compliance
- Continous portfolio monitoring

- Rebalance portfolio based on current environment
- Review ideas and test investment case - Allocate ideas to conviction buckets

- Apply discretion/judgement within b

02 SORT, PROCESS & FILTER

- Expertise and experience enable us to establish

PORTFOLIO CONSTRUCTION

Portfolio Manager

Internal research reports
Detailed company study
Exposing potential flaws
Broker research reports
Test assumptions
Management interaction

03 REFINE IDEA

erience

Understand
Assess business
value &

proposition

s, asset
earnings

drivers

Ideas Zone Ideas Ideas

AN Lé\/ELw NN\ LEVEL 2 \\\\ ' LEVEL 3 \\|
— fl— —

Recycle ideas Recyocle ideas Recycle ideas

|

INTEGRATING INVESTMENT IDEAS
WITH EXISTING PORTFOLIO

04
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Ideas

Integrate
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Ideas

\\\\\ Idea

i, Reject

- Review relative values
- Apply macro views

- Review suitability of ideas vs current holdings

- Review exposure to industries, countries, themes

uckets

n

ted ideas

P
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alis_ as a member of the Investment Team

Cobham PLC https://analyt...
Lockheed Martin Corp https://analyt...
Amazon.com Inc https://analyt...

PNC Financial Services Gr - https://analyt...

Regions Financial Corp https://analyt...

Citizens Financial Group Ir https://analyt...
UnitedHealth Group Inc https://analyt...
eBay Inc https://analyt...

Comerica Inc rinar... https://analyt...

alis






Disparate Dirty Datasets Markets are Not Stationary

Interactions are non-linear Large Search Space in
and high dimensional Finance

Low Signal to Noise Ratio What we do is Hard.




% Interactions are non-linear and high dimensional alis

Deep Learning removes friction from traditional screening methods
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Problem type (regression vs classification)

Label choice (say 10 label types)

Model architecture s, cnnsor runs)

Model hyperparameters (number of layers, number of hidden units
per layer, pooling, dropout)

Activation functions (ReLU, leaky ReLU, swish, GELU)

More complex architectures (SNN, ResNet, Gated CNN, LSTM, GRUs,
Dilated CNNs, Separable CNNs)

5 Markets, 11 Sectors

Little ‘t’...say last 10 years, quarterly models

Curse of
Dimensionality

Number of Models

2 m

Cloud Compute &

Distributed ML &
Workflow

(100 000+ teraflops)

30
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alis_ Human

Neural Architecture Search (NAS)

Automate the search for good
architectures/hyperparameters.with NAS

State-of-the-art results in Computer Vision,
beating human-designed architectures

Humans aren’t good at high-dimensional search,
so we let alis_ handle it

cclassifier

classifier

conv, cony, cony,




DEEP
LEARNING

INDABA alis

15 MAY 2019

WORKING IN A
SERVERLESS WORLD

£n should not be called directly in TRAIN mode, be:

Collaborative
Community

 newilimplementation!

Trix, this

Added feature requ

nkrynaut n you run into any bug:



Thank you




Contact Us

‘ °
Al Driven Investments
Jan Krynauw

jan@alis.fund | +27 82 928 4511

m @jankrynauw @ jankrynauw [ jankrynauw

www.alis.fund | www.rezco.co.za | 114 West Street, Sandton, 2196
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