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WE COMBINE EXTREME LEFT / RIGHT BRAIN SKILL SETS

BANKING & QUANT / Al HUMAN INSIGHTS, DIGITAL PRODUCT
INVESTMENT MACHINE LEARNING BEHAVIOURAL DESIGN, DEVELOPMENT

INVESTTECH AS A SERVICE



Our Mission

To help financial institutions realise their
digital wealth transformation journeys



OUR PRODUCT SUITE

Robo Advisor Portfolio Optimizer Self Investor StoryTeller

A low-cost, customisable digital Next-generation quant tools that A best-in-class powerful white- A worldwide first new way to tell
wealth management tool that provide cost-effective solutions label execution-only platform the story of portfolio performance
delivers hyper-personalised for more efficient portfolio for easy investing.

portfolios for goal-based Mmanagement

Investing.
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CLIENTS

RETAIL BANKS BROKERS CHALLENGER & NEO BANKS SOVEREIGN WEALTH FUNDS
ASSET MANAGERS PENSION FUNDS WEALTH MANAGERS INSURANCE COMPANIES
IFA | RIANETWORKS PRIVATE BANKS FAMILY OFFICE TELCO'S
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InvestSuite

IVaR & ESG

EMBRACING THE HUMAN
PERCEPTION OF RISK & ESG

EMMANUEL WILDIERS
HEAD OF R&D

April 28th 2021




RISK MEASURES IN INVESTMENT MANAGEMENT

AGENDA

» How investment objectives evolved over time
Head of Research & Development

» Senior Quantitative Equity Portfolio Manager . Portfolio Risk
at Schroders

- From standard deviation of returns to a human-centric loss measure
» Vice President at Northern Trust Asset

Management

| | + ESG Integration
» Head of Portfolio Construction and Head of . . .
Quantitative Equity Strategies at KBC Asset  From inconsistent scores to a fully tailored approach

Management

» MSc Electrotechnical Engineering, KU Leuven

» CFA Charterholder; CAIA Charterholder
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A SHORT HISTORY OF INVESTMENT PHILOSOPHY

1934:
Security Analysis
(Benjamin Graham & David Dodd)

FIRST SCIENTIFIC FRAMEWORK
FOR INVESTMENT ANALYSIS
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----------- 1952; ---------=----------mm-mmmmmmmmmmmmmm-o-- 20050
Modern Portfolio Theory “Who cares wins" initiative
(Harry Markowitz) (Kofi Annan, United Nations)

FIRST SCIENTIFIC FRAMEWORK
FOR PORTFOLIO RISK AND DIVERSIFICATION ESG INVESTING

| |

Next-generation, hyper-personalised and human-centric approach

FIRST LARGE-SCALE FRAMEWORK FOR



PORTFOLIO RISK MEASURES - VOLATILITY

Advantages Modern Portfolio Theory

» Results in closed form equations
- Markowitz had an efficient quadratic solver

Disadvantages @~ | . | Efficient Frontier|
+ Doesn't match how investors perceive risk I
+ Doesn't match how asset prices actually behave i E T o A
c : L oae 0e T oV
: S AN S S
=
;
STRATEGY 1 STRATEGY 2 STRATEGY 3 3 7S N ORI (RN A
Year T -10% 10% 10% ’..
Year 2 -10% 10% 10% a5 IR S A
Year 3 -10% 15% 250% i ;-
Volatility 0% 39, 139% Risk (Standard Deviation)
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PORTFOLIO RISK MEASURES - VALUE AT RISK

Value at Risk = |oss (over a certain period) that will be
exceeded only with a probability of a%

= "least bad of the bad scenarios”

Profit-loss distribution

PROFIT

—_—

LOSS
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Investment Return

Probabliity of achieving the return

100-a percentile

VALUE AT RISK
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Portfolio of T bond with 5% coupon and 4% default
probability
VARgse, =0

Portfolio of 2 such uncorrelated bonds
\/AR95% =-90%




PORTFOLIO RISK MEASURES - COHERENT RISK MEASURES

Framework that defines properties of good risk measure

MONOTONICITY SUBADDITIVITY
If portfolio A has better returns than portfolio B under all Risk of a diversified portfolio should always be lower than
circumstances, its risk should be lower. or equal to the weighted average of the standalone risks of
Its assets
Volatility violates this Value at Risk violates this (see previous slide)

as it penalises large positive returns

Artzner, Ph., F. Delbaen, J.-M. Eber, andD. Heath (1997), Thinking Coherently,
RISK 10, November, 68—71.
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PORTFOLIO RISK MEASURES - INVESTSUITE VALUE AT RISK (IVAR)

A coherent risk measure that
combines 3 drawdown properties:

IVaR

Frequency: how often drawdowns occur

Depth: maximum loss

Width: time to recovery

10 INVESTTECH AS A SERVICE



PORTFOLIO RISK MEASURES - INVESTSUITE VALUE AT RISK (IVAR)

Matches what investors intuitively
Derceive as risk

IVaR

Deviation from "riskless” savings account
behaviour

Deviation defined as integral between curves

17 INVESTTECH AS A SERVICE



ESG: SHORT INTRODUCTION

According to a Morgan Stanley poll, 85% of
investors expressed an interest in sustainable
investing — up from 71% in 2015*

Source: https://www.ecoadvisors.eu/what-is-esg/

SRI Investing
Exclusion (negative screening) of companies involve in harmful activities
I 2015 2017 2019
Very Interested
ESG Investing Somewhat Interested

Full incorporation of E, S and G characteristics (positive in negative)
In the investment process
Source: Morgan Stanley. Data as of November 2079
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ESG - RATING CONSISTENCY

Correlation of ESG ratings between rating providers is surprisingly low

SUSTAINALYTICS REFINITIV
MSCI 43% 46%
SUSTAINALYTICS 23%

Large rating differences*, even on well-known companies

MSCI SUSTAINALYTICS REFINITIV
1.9 8.1 1.0
/.9 2.8 4.4

*Final ESG ratings, re-ranked by InvestSuite to a uniform 0-10 scale (higher = better) within MSCI ACWI universe to make the numbers comparable

https://www.refinitiv.com/en/sustainable-finance/esg-scores
hitps:/www.sustainalytics.com/esg-ratings/
https://www.msci.com/our-solutions/esg-investing/esg-ratings/esg-ratings-corporate-search-tool
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https://www.refinitiv.com/en/sustainable-finance/esg-scores
https://www.sustainalytics.com/esg-ratings/
https://www.msci.com/our-solutions/esg-investing/esg-ratings/esg-ratings-corporate-search-tool

ESG - GENERIC RATING PROVIDER METHODOLOGY

Key judgement decisions

Final ESG score

Weighting to arrive at aggregate scores

Environmental. Social

PILLAR SCORE and Governance scores

Trade-offs within pillars (e.g. employee satisfaction vs tax evasion)

e.g. Emissions score,

CATEGORY SCORE Human Rights score

Normalisation (Sector, Industry, Country, Size)
Value-based decisions (e.g. abortion, pork products)

e.g. CO2 emissions, gender pay gap,
taxes paid, board composition,
workplace injuries, ...

RAW DATA

(Company reported, NGO's, internal estimations)
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ESG - RATING CONSISTENCY

Large rating differences*, even on well-known companies

MSCI SUSTAINALYTICS REFINITIV
 Effect of peer comparison within Environmental pillar and
1.9 8.1 1.0 weight of Environmental in overall score
7.9 2.8 4.4  Trade-off of positive (e.g. employee satisfaction) vs negative

(e.g. tax evasion) social aspects

* | eader in environmental innovation

» Controversial relationships with workers and
management of supply chain

» Corporate Governance controversies (SolarCity deal,
Musk's tweets and option-like pay package, board
independence)

*Final ESG ratings, re-ranked by InvestSuite to a uniform 0-10 scale (higher = better) within MSCI ACW|
universe to make the numbers comparable
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ESG - INVESTSUITE FRAMEWORK

At InvestSuite, we developed a fully configurable framework that can propose portfolios that are aligned with specific ESG

preferences and values while still providing a diversified, broad equity market exposure

LEVEL 1 LEVEL 2

USE PREFERRED ESG DATA PROVIDER CREATE CUSTOMISED ESG SCORE

« Combine different data providers
« Use custom weightings

* Exclude selected activities
(e.g. weapons, coal)

NO CUSTOMISATION CUSTOMISATION ON B2B LEVEL

22 INVESTTECH AS A SERVICE

LEVEL 3

INCORPORATE VIEWS OF EACH INDIVIDUAL END CUSTOMER

* |Incorporate personal stance in controversial areas
(e.g. alcohol, contraceptives, nuclear energy)

* Incorporate personal sensitivities (e.g. gender equality,
environmental innovation)

HYPER-PERSONALISATION ON CUSTOMER LEVEL



InvestSuite

PORTFOLIO OPTIMISER

THE HUMAN-CENTRED QUANTITATIVE
APPROACH TO CONSTRUCTING PORTFOLIOS

MAARTEN WYNS
PRODUCT MANAGER PORTFOLIO OPTIMISER

April 28th 2021




RISK MEASURES IN INVESTMENT MANAGEMENT

AGENDA

£
SR

1IVaR versus relative iVar

Product Manager

» Senior Quantitative Financial Risk Manager How to use Portfolio Optimizer: (ESG) performance

at KBC Asset Management

» Financial Engineer at MathFinance AG Hyper—personahsahon

» PhD in Financial Mathematics, Master in Scientific validation

Financial Mathematics
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INVESTSUITE RELATIVE IVAR VERSUS TRACKING ERROR

3
- » Adobe: 19.7% tracking error vs Microsoft
 Alphabet: 19.6% tracking error vs Microsoft
2
 Large difference in performance
1,5
» Large difference in relative iVaR
1
0,9
0
01/2018 01/2019 01/2020 01/2021
F\\Adobe
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The next-generation

quant tools that

provide cost-effective
solutions for more efficient
portfolio management.

_PORTFOLIO OPTIMIZER

26 INVESTTECH AS A SERVICE



BROAD RANGE OF APPLICABLE USE CASES

1 2 Ii’rotect your floor
Hyper Determine security weights for a self- rotostor
personalised defined investment universe

portfolio

construction and
rebalancing engine
for a Robo advisor

Time

3. 4.

Construct (sub)portfolios that complement  Index tracking / direct indexing Boost ESG performance
your core investment strategy. E.g.
emerging markets

27 INVESTTECH AS A SERVICE
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WHAT MAKES OUR FRAMEWORK DIFFERENT

22 i X P
An empirical A 4th generation A fully personalised
investment approach human-centric investment
that is based on how methodology of experience that
flnancial markets quantifying investment offers a wide range
actually behave. risk. of parametrisation
options.

IVaR

INVESTTECH AS A SERVICE



HOW IVAR CAN BE IMPLEMENTED

TRADITIONAL IVAR RELATIVE IVAR
MINIMISE CAPTURE
TRADITIONAL IVAR RELATIVE IVAR ESG DRAWDOWNS MARKET UPSIDE
. Aim for a smooth + Aim for a smooth - Aim for a sustainable ! i
ride benchmark tracking portfolio
. Avoid drawdowns - Avoid » Avoid instruments that
underperformance of do not fulfil your ESG
. Minimise time to the benchmark criteria
recovery L _
» Minimise time to » Maximise the ESG
recovery vs the performance
benchmark

INCREASE ESG SCORES
ESG SCREENER

FULL CUSTOMISATION FOR FINANCIAL INSTITUTIONS PERSONALISATION FOR RETAIL CLIENT
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BUILT TO ALLOW CUSTOMISATION AT SCALE

‘,ﬁ
FAST SETUP
- APl Based

- B2B Web interface

- Direct integration with
broker/custodian

YOUR UNIVERSE

» ETFs

» Mutual Funds

+ Stocks

» Bonds

- Crypto currencies

» Configurable base

currency

o

YOUR POLICIES

» Rebalancing frequency
» Rebalancing triggers

- Turnover

- Transaction costs

- Position limits

YOUR STRATEGY

» Asset allocation

» Regional allocation
» Sector allocation

» Bond type allocation

- Expected returns
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USING IVAR TO BOOST THE ESG PERFORMANCE OF YOUR PORTFOLIO

ESG PERFORMANCE

Customised ESG scores

Replace stocks that have the largest negative influence on the selected
ESG score of your portfolio

Positive + negative selection based on the selected ESG scores

Data provider agnostic

FINANCIAL PERFORMANCE
- Minimise IVaR
-> Aim for monotonic growth of your portfolio

- Minimise relative iVaR
-> Aim for similar risk/return profile as the original portfolio
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https://esg-booster.synechron.net/
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WHAT MAKES OUR FRAMEWORK DIFFERENT

22 i X P
An empirical A 4th generation A fully personalised
investment approach human-centric investment
that is based on how methodology of experience that
financial markets quantifying investment offers a wide range
actually behave. risk. of parametrisation
options.

IVaR

INVESTTECH AS A SERVICE

A scientific approach
to validating our
investment strategy.




Our backtesting

applied to the
Stoxx 600
Universe.



TIMESERIES

InvestSuite 1VaR COMMENTS
InvestSuite 1VaR (25% Absolute + 75% Relative )

« Stoxx600 (Point in Time)
Stoxx600 Index Investment Universe

* From 31/12/2000 up until
’ 31/12/2020

A » Percentage REL denotes
the weight of relative
drawdowns versus the
benchmark in the objective

2001 2003 2005 2007 2009 2071 2013 2015 2017 2019 2021
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ANNUAL RESULTS

30% COMMENTS

20%
The figure plots the annual

10% returns for the iVaR-based
portfolios and the index.

-10%
-20%
-30%

—40%

‘01 02 03 04 05 06 ‘07 08 09 10 11 12 13 14 15 16 17 18 19 20

InvestSuite 1IVaR
InvestSuite iIVaR (25% Absolute + 75% Relative )

Stoxx600 Index
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DRAWDOWNS

COMMENTS
3000
The figure plots the number of
2500 :
days a drawdown of a certain
magnitude (%) was present in
2000 the portfolio, for both the iVaR-
based portfolios and the index.
1500

e.g. 50 days of a 10% drawdown
1000 means that over the whole period,
there were 50 days where the
portfolio value was 10% below
500 the previous peak in portfolio
value (running maximum).

<-50% <-40% <-30% <-20% <-10%

InvestSuite 1IVaR
InvestSuite iIVaR (25% Absolute + 75% Relative )

Stoxx600 Index
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Our backtesting
applied to the
Stoxx 600

Universe:
ESG flavour.
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TIMESERIES

InvestSuite 1VakR COMMENTS

InvestSuite IVaR + ESG » Stoxx600 (Point in Time)

Stoxx600 Index Investment Universe

e From 31/12/2000 up until
31/12/2020

2005 06 07 08 09 2010 11 12 13 14 2015 11 12 13 14 2020 2T

INVESTTECH AS A SERVICE
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ANNUAL RESULTS

40%
30%
20%

10%

-10%
-20%
-30%

—40%

‘05 ‘06 ‘07 08 ‘09

InvestSuite 1VaR
InvestSuite 1IVaR + ESG
Stoxx600 Index

INVESTTECH AS A SERVICE

10

11

12

13

14

15

16

17

18

19

20

COMMENTS

The figure plots the annual
returns for the iVaR-based
portfolios and the index.
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DRAWDOWNS

1800

1600

1400
1200
1000
800
600
400

200

<-50% <-40%

InvestSuite 1VaR
InvestSuite 1IVaR + ESG
Stoxx600 Index

INVESTTECH AS A SERVICE

<-30%

<-20%

<-10%

COMMENTS

The figure plots the number of
days a drawdown of a certain
magnitude (%) was present in
the portfolio, for both the iVaR-
based portfolios and the index.

e.g. 50 days of a 10% drawdown
means that over the whole period,
there were 50 days where the
portfolio value was 10% below
the previous peak in portfolio
value (running maximum).



ESG TIMESERIES

COMMENTS
90
30  Stoxx600 (Point in Time)
. Investment Universe
60 * From 31/12/2000 up until
31/12/2020

50

« Figure shows the weighted
average ESG score of the
30 portfolio

40

20 » For the normal iVaR backtest
and Stoxx 600 index,
iInstruments without ESG

05 ‘06 07 08 09 10 11 2 13 14 115 16 17 18 19 20 21 score at point of evaluation
are ignored.

10

InvestSuite IVaR + ESG
InvestSuite 1VakR

Stoxx600 Index
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Our backtesting
of relative iVaR
applied to the

S&P500
Universe.
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TIMESERIES

InvestSuite 1VaR

S&PSH00

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

INVESTTECH AS A SERVICE

COMMENTS

S&P500 (Point in Time)
Investment Universe

Relative iVaR with max 100
INstruments

No tobacco stocks
Monthly rebalance

Benchmark is S&P500 total
return index

From 2070 up until 37
December 2020



ANNUAL RESULTS

30%
25%
20%
15
10
5%
-0%

-5%
10 11 12

InvestSuite 1VakR

S&PS00
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13

14

15

16

17

18

19

20

COMMENTS

S&P500 (Point in Time)
Investment Universe

Relative iVaR with max 100
INstruments

No tobacco stocks
Monthly rebalance

Benchmark is S&P500 total
return index

From 2070 up until 37
December 2020



RELATIVE TIMESERIES - RELATIVE IVAR: UNDER/OUTPERFORMANCE OF THE BENCHMARK

COMMENTS

« S&P500 (Point in Time)

6% i
Investment Universe

4% « Relative iVaR with max 100
INstruments
2%
* No tobacco stocks

« Monthly rebalance

2% « Benchmark is S&P500 total

return index
-4%

* From 2070 up until 31
10 1 12 13 14 15 16 17 18 19 20 21 December 2020

InvestSuite 1VakR

Minimize Tracking Error
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RELATIVE TIMESERIES - RELATIVE IVAR: 3 YEAR ROLLING RELATIVE RETURN VS THE BENCHMARK

COMMENTS

4%

« S&P500 (Point in Time)

3% Investment Universe
2% « Relative iVaR with max 100
» Instruments
0  No tobacco stocks
-1% "10-13 T1-14 "12-15 "13-16 14-17 "15-18 "16-19 "17-20 18- 21

« Monthly rebalance
2%
« Benchmark is S&P500 total

S return index

-4%
* From 2070 up until 31
-5% December 2020

InvestSuite 1VakR

Minimize Tracking Error
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PORTFOLIO OPTIMIZER

Questions?




IN SUMMARY

IVaR

IVAR

A 4th generation human-
centric methodology of
quantifying investment
risk.

o0 INVESTTECH AS A SERVICE

P,

PORTFOLIO OPTIMIZER

A quantitative approach to
constructing portfolios

+ RoboAadvisor engine
- Constructor

- Protector

- Index tracking

+ ESG booster

I\

BACKTEST & LIVE
PORTFOLIOS

- Less drawdowns
- Faster recovery
- Smooth ride

» ESG proof

<

INVESTSUITE

» Portfolio Optimizer
- RoboAdvisor
- Selflnvestor

 StoryTeller




Thank you

JONATHAN GANE MAARTEN WYNS

Chief Sales Officer Product Manager Portfolio Optimizer
Jonathan.gane@investsuite.com Mmaarten.wyns@investsuite.com
JOYCE CHOU EMMANUEL WILDIERS

WealthTech Specialist Head of R&D
Jjoyce.chou@investsuite.com emmanuel.wildiers@investsuite.com

Follow and visit us on

Linked [f}]
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