Machine Learning and ESG: New
Frontiers for sustainable investments?
Carmine de Franco, PhD
SIAT QuanTech, Milano 2019

FOR PROFESSIONAL INVESTORS ONLY

1

Ossiam Overview

Ossiam

Research at the heart of Ossiam
investment process

Experts in active systematic, non discretionary
solutions since 2009

UN PRI signatory

Since inception Ossiam has set up a scientific
committee to complement our quantitative research

Pioneer of ESG and Smart Beta integration

Provider of easy-to-use investment solutions
through ETFs, funds, and customised mandates

Latest publications from Ossiam
ESG controversies
and performance
impact

Understanding
Smart Beta
Returns

ETF use within
multi factor
portfolios: pure
versus
benchmarked
exposure.

October 2018

October 2018

January 2018

A subsidiary of Natixis Investment Managers, one of
the largest asset managers in the world*
* Cerulli Quantitative Update: Global Markets 2018 ranked Natixis Investment Managers (formerly Natixis Global Asset Management)
as the 16th largest asset manager in the world based on assets under management as of December 30, 2017.
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ESG : a driver of performance

Where are we with ESG ?

IMPACT ON FINANCIAL
PERFORMANCE
It is a common idea to think
that ESG integration does
not bring any financial
performance and may even
in some cases have a
negative impact on
performance.

ESG DATA

Today we have access to a
multiplicity of ESG data and
it is growing.

USE OF ESG DATA
Looking at the aggregated
data is not the most
effective way
(loss of information).
The most efficient way is to
disaggregate the data into
its components.

ESG AND FINANCIAL
PERFORMANCE

It is also common to underexploit the link between
ESG scores and financial
performances of a stock,
when it should be a focus
point.
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Adaptation is key in the world of ESG
The culture of
investment
management has
changed since
1970s

... there is one and only one social responsibility of
business -to use its resources and engage in
activities designed to increase its profits so long as it
stays within the rules of the game, which is to say,
engages in open and free competition without
deception or fraud...

Think there is alpha?

Milton Friedman

The New York Times Magazine (13/09/1970)

Source: Ossiam. Data provided only for illustrative purposes and are not based on
market data. The chart illustrates the fact that ESG and Financial Performance
does not have a linear relationship, but have a “sparse” relationship.
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Understanding investors and their different needs is
fundamental when it comes to providing the
appropriate ESG solution
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There is no unique ESG solution in the same way there
is no single ethics

We have to adapt

Classic ESG filtering
not always a performance
driver.
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Source: Ossiam / Bloomberg - Ossiam calculations in USD from 28/09/2007 to
31/01/2019. Past performance is not a reliable indicator of future results.

Companies in different
sectors/countries react
differently to ESG
metrics. One-measurefits-all does not work
properly.
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ESG/Machine Learning : a good match
Standard ESG approach do not systematically generate value
Diversification
Investment universes are often very large,
therefore ESG exclusions do not systematically
produce performance.

MachineLearning: Methodology that mimics how the
human brain functions
•Manage information
•Learn
•Evolve
•Make predictions

Loss of information

Use of pure granular data.

ESG ratings are aggregated measures, therefore a
lot of information is lost through the rating process.

Very large dataset (~3,000 companies, ~600 indicators, ~800
categories).

Granularity

Identify ESG patterns and profiles associated with positive or negative
performance

E, S and G ratings do not have the same impact on
companies from different sectors, different sizes, etc.
Goal:splittheinvestmentuniverseintotwogroupsrisksandopportunities.
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ESG/Machine Learning : a good match

ML is part of already part
of our life

ML is self taught and
therefore able to highlight
evolutionary patterns
without human
intervention.

FAMILIARITY

LEARN

POWER

FLEXIBILITY

ML is able to efficiently
extract and analyze
information from large
ESG database

ML is flexible and quickly
adapts to changes of
companies’ ESG policies
coming from on new
technologies or regulations
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ESG/Machine Learning aims at identifying ESG opportunities
ESG Opportunities explore past relationships
between ESG, financial and trading variables
and the sign of 3-month returns of individual
stocks

The algorithm’s output consists in a set of experts, activated by ESG
and financial data.

ESG

Environment
Score

56 criteria

Social Score

56 criteria

Governance
Score

34 criteria

Incident
Score

10 indicators

Characteristics

Market

Market Capitalisation
Sector and Country
classification

Stock Prices

How does it work ?
1 – Machine Learning look for “experts” that are able to link ESG profiles and financial outlook
2 – The EXPERTS are then applied on current stocks ESG profiles in order to determine
whether these stocks represents Opportunities or Risks from a financial perspective

We also build new indicators derived by raw ESG data by introducing
indicators based on Sectors, Countries or Peer Groups.
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ESG/Machine Learning : application
Machine Learning looks for “experts” that are able to link ESG profiles and financial outlook and determine whether these stocks represents
Opportunities or Risks from a financial perspective
The algorithm’s output consists in a set of experts, activated by ESG and financial data.

Examples of experts “Governance Incident”
WHEN Governance Incidents relative to the universe IS EQUAL OR UNDER 33% THEN EXPERT OUTCOME IS RISK OTHERWISE EXPERT IS UNKNOWN
0.4
0.35
0.3

Lower tercile:
Expert's outcome =
RISK

0.25

 This is a risk-based expert. Its outcome can be RISK or UNKNOWN.
The expert highlights a link between Governance Incidents and return.

Gouvernance Incidents
distribution

0.2
0.15
0.1

 Conditional expectation of 3-month return is on average negative for
stocks with a lower Governance Incidents score
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Source: Ossiam, Sustainalytics. Example of (normalized) Governance Incident distribution for all
scores. The striped area corresponds to the lower tercile of the distribution. All stocks whose score
falls in this part of the distribution are assigned an outcome equal to RISK.
For illustrative purpose.

The complicated part is to identify the right indicators (here Governance Incidence), the thresholds (here 33%) and the judgment (here RISK) in a way
that takes into account Prediction Power, Interpretability and Parsimony.
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ESG/Machine Learning aims at identify ESG opportunities
An Expert can combine one or more indicators. This is because for many ESG indicators, the real differences can be in the negative part of
the distribution (example [0, 33%]) or in the middle (ex. [40%, 60%]) of on the right (ex. |80%, 100%]).

In real situations combining more ESG indicators increases substantially the “knowledge” of the experts and then their predictive strength

Example of Patterns

Positive pattern

Negative pattern

Maximum independence
of the Board

Controversy level on governance is
particularly high

of Board members is above the
average of the sector

of Board members is below the
average of the sector

OPPORTUNITY

RISK

+
Transparency on the compensation

+
Transparency on the compensation
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Machine Learning: Opportunities vs Risks
To assess the power of ML selection, we build two simple cap-weighted portfolios from a global developed benchmark and compare the portfolio of
securities selected by Machine Learning vs. the portfolio of securities excluded by Machine Learning

Annualized performance and max drawdown (r.h.s)
from 18/01/2013 to 29/03/2019

Performance basis 100
from 18/01/2013 to 29/03/2019

195
175

12%
Annualized performance

215

OPPORTUNITY ML
all companies assessed as
OPPORUNITY by the ML
Panel of Experts

155

30%

20%
6%
10%

0%

135

0%

-10%

RISK ML
all companies assessed
as RISK by the ML Panel
of Experts

95
75
Jan-13

Jan-15
Solactive GBS Index

Jan-17
OPPORTUNITY ML

Jan-19
RISK ML

-6%
-20%

-12%

Maxmimum drawdown

115

-30%
Solactive GBS Index OPPORTUNITY ML

RISK ML

Source: Ossiam, Solactive, Sustainalytics, Trucost. Calculations in USD. Performance are net of charges. Performance data reflects the calculations made by Ossiam on the basis of backtest data. The model assumes reinvestment of net dividends and is
presented net of charges. Backtested performance results do not represent the performance of actual trading using client assets, but are achieved by means of the retroactive application of a model. Backtested performance suffers from several
limitations, namely they are constructed based on hindsight, and material economic and market factors, as well as client will, may have affected investment decisions differently without such hindsight. Additionally, they do not reflect the impact of
actual portfolio trading, which could have affected the price and availability of securities, as well as the transaction fees paid. Past performance is not a reliable indicator of future results. Please note that if the currency of a strategy is different
for the currency of one's reference area, its performance may be affected by the exchange rate fluctuations (both upward and downward).
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Methodology : Ossiam World ESG Machine Learning Strategy
SOLACTIVE GLOBAL
BENCHMARK
(around 1 600 Stocks)

ESG CLEANING
(around

1 500 stocks)

MACHINE LEARNING SELECTION
(around 600 stocks)

CARBON SCREENING
(around 400 stocks)

MINIMUM VARIANCE
(around 120 stocks)

OSSIAM WORLD MACHINE LEARNING ESG

•
•
•
•
•

Level of controversy = 5
Controversial weapons business
Breach of one of the 10 Principles of the UN Global Compact
Norges Bank exclusion list
Tobacco & Coal

• Select all stocks labeled as OPPORTUNITY by the Machine Learning Panel of Expert.

• Exclusion oh high GHG Emission (Scope 1 + 2 + 3)
• Reintegration of stocks with the highest Green-to-Brown Ratio

• Diversification constraint (Max per stocks 3.5% / Max per sector 20% / Herfindahl at 80)
• Targeted portfolio’s ESG score 10% higher than the benchmark
• Carbon reduction objective of 40%

Quarterly
Rebalancing
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Ossiam World ESG Machine Learning Strategy: Performance and Risk

Performance basis 100
from 18/01/2013 to 29/03/2019

Performance and risk parameters
from 18/01/2013 to 29/03/2019

220
Ossiam World ESG
Machine Learning
Strategy

Solactive GBS
Index

Annualized
performance

11,73%

9,15%

Annualized
Volatility

9,28%

10,70%

Maximum
drawdown

-17,23%

-18,67%

Sharpe
Ratio

1,19

0,80

Alpha

4,42%

200

Ossiam World ESG
Machine Learning
Strategy
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Ossiam World ESG Machine Learning

Source: Ossiam, Solactive, Sustainalytics, Trucost. Calculations in USD. The performance data detailed in this presentation is strategy performance; it does not reflect the performance of the investment vehicles. Performance are net of charges.
Performance data reflects the calculations made by Ossiam on the basis of backtest data. The model assumes reinvestment of net dividends and is presented net of charges. Backtested performance results do not represent the performance of actual
trading using client assets, but are achieved by means of the retroactive application of a model. Backtested performance suffers from several limitations, namely they are constructed based on hindsight, and material economic and market factors, as
well as client will, may have affected investment decisions differently without such hindsight. Additionally, they do not reflect the impact of actual portfolio trading, which could have affected the price and availability of securities, as well as the
transaction fees paid. Past performance is not a reliable indicator of future results. Please note that if the currency of a strategy is different for the currency of one's reference area, its performance may be affected by the exchange rate
fluctuations (both upward and downward).
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Ossiam World ESG Machine Learning Strategy
Performance and risk parameters from 18/01/2013 to 29/03/2019

Solactive
GBS Index

Ann. Performance

Ann. Volatility

Max. Drawdown

Sharpe Ratio

9,15%

10,70%

-18,67%

0,79

ESG Filtered
Benchmark

9,28%

10,76%

-18,20%

0,80

RISK
ML

5,91%

11,16%

-24,84%

0,47

OPPORTUNITY
ML

12,11%

11,91%

-20,27%

0,96

Ossiam World ESG
Machine Learning

11,73%

9,28%

-17,23%

1,19

The effects of portfolio construction
ESG exclusion filters do not modify performance and risks

Opportunities from ESG Machine Learning significantly improve returns
and drawdowns when compared to the RISK selection

Minimum Variance further reduces risk while keeping similar returns

By combining Machine Learning selection (alpha boost) and Minimum
Variance portfolio construction (risk mitigation) we get the best of both,
which is shown by the highest Sharpe ratio

Source: Ossiam, Solactive, Sustainalytics, Trucost. Calculations in USD. Performance are net of charges. The performance data detailed in this presentation is strategy performance; it does not reflect the performance of the investment vehicles.
Performance data reflects the calculations made by Ossiam on the basis of backtest data. The model assumes reinvestment of net dividends and is presented net of charges. Backtested performance results do not represent the performance of actual
trading using client assets, but are achieved by means of the retroactive application of a model. Backtested performance suffers from several limitations, namely they are constructed based on hindsight, and material economic and market factors, as
well as client will, may have affected investment decisions differently without such hindsight. Additionally, they do not reflect the impact of actual portfolio trading, which could have affected the price and availability of securities, as well as the
transaction fees paid. Past performance is not a reliable indicator of future results. Please note that if the currency of a strategy is different for the currency of one's reference area, its performance may be affected by the exchange rate
fluctuations (both upward and downward).
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ESG and Carbon results : Ossiam World ESG Machine Learning Strategy
ESG Scores

GHG Emissions (Scope 1+2+3) in tCO2
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Renewable Energy Production in GWh
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Source: Solactive, Datastream, Sustainalytics, Trucost. Calculation by Ossiam in USD. The performance data detailed in this presentation is strategy performance; it does not reflect the performance of the investment vehicles. Backtested
performance results do not represent the performance of actual trading using client assets, but are achieved by means of the retroactive application of a model. Backtested performance suffers from several limitations, namely they are
constructed based on hindsight, and material economic and market factors, as well as client will, may have affected investment decisions differently without such hindsight. Additionally, they do not reflect the impact of actual portfolio trading,
which could have affected the price and availability of securities, as well as the transaction fees paid. The sector breakdown is as of the dates indicated and is subject to change and should not be relied upon as current thereafter. The carbon
footprint figures and ESG scores are as of the dates indicated and is subject to change and should not be relied upon as current thereafter.
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Conclusions
Investors should be aware that filtering and selecting top ESG rated companies is not necessarily a way to enhance returns.

ESG ratings are aggregated scores that miss significant pieces of information regarding the strengths and weaknesses of companies.
They also systematically underweight those indicators that could potentially have an impact on their business models (materiality).

Our Machine Learning algorithm, through the intermediation of a Panel of Experts, identifies ESG patterns and profiles related to
financial performance.

It exploits granular and derived variables from ESG data sets, selecting what is really material for companies from an ESG perspective
and learns over time.

Combined with a Minimum Variance approach for risk mitigations, we show how it is possible to complement financial objectives
with ESG integration, by delivering significantly better financial results.
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Risks/Considerations

Being exposed to the equity market, the strategies presented may be volatile. It must be made clear that investors may
lose their investment entirely.

Investors will be exposed to ESG Investment risks and depending on the reference market of the strategies, they may be
exposed to geographical concentration risk.
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Additional notes
This document is not of a regulatory nature.
Ossiam, a subsidiary of Natixis Investment Managers, is a French asset manager authorized by the Autorité des Marchés Financiers (Agreement No. GP-10000016). Although information contained herein is from sources believed to be reliable,
Ossiam makes no representation or warranty regarding the accuracy of any information of which it is not the source. The information presented in this document is based on market data at a given moment and may change from time to time.
This material has been prepared solely for informational purposes only and it is no intended to be and should not be considered as an offer, or a solicitation of an offer, or an invitation or a personal recommendation to buy or sell participating shares in
any Ossiam Fund, or any security or financial instrument, or to participate in any investment strategy, directly or indirectly. It is intended for use only by those recipients to whom it is made directly available by Ossiam. Ossiam will not treat recipients of
this material as its clients by virtue of their receiving this material.

All performance information set forth herein is based on historical data and, in some cases, hypothetical data, and may reflect certain assumptions with respect to fees, expenses, taxes, capital charges, allocations and other factors that affect the
computation of the returns.Past performance is not necessarily a guide to future performance. Any opinions expressed herein are statements of our judgment on this date and are subject to change without notice. Ossiam assume no fiduciary
responsibility or liability for any consequences, financial or otherwise, arising from, an investment in any security or financial instrument described herein or in any other security, or from the implementation of any investment strategy. This information
contained herein is not intended for distribution to, or use by, any person or entity in any country or jurisdiction where to do so would be contrary to law or regulation or which would subject Ossiam to any registration requirements in these
jurisdictions.This material may not be distributed, published, or reproduced, in whole or in part.
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Additional notes

Copyright © 2016 Sustainalytics. All rights reserved.
No portion of this material may be reproduced in any form without the expressed, written permission of Sustainalytics.
Nothing contained in this presentation shall be construed as to make a representation or warranty, express or implied, regarding the advisability to invest in or include companies in investable universes and/or portfolios.

The performance represented is historical; past performance is not a reliable indicator of future results and results and the information provided in this brochure is not intended to be relied upon as, nor to be a substitute for specific professional advice
and in particular financial advice.
The information is provided “as is” and, therefore Sustainalytics assumes no responsibility for errors or omissions. Sustainalytics accepts no liability for damage arising from the use of this brochure or information contained herein in any manner
whatsoever.
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Additional Notes
This material has been provided for information purposes only to investment service providers or other Professional Clients, Qualified or Institutional Investors and, when required by local regulation, only at their written request. This material
must not be used with Retail Investors.
In the E.U. (outside of the UK and France): Provided by Natixis Investment Managers S.A. or one of its branch offices listed below. Natixis Investment Managers S.A. is a Luxembourg management company that is authorized by the
Commission de Surveillance du Secteur Financier and is incorporated under Luxembourg laws and registered under n. B 115843. Registered office of Natixis Investment Managers S.A.: 2, rue Jean Monnet, L-2180 Luxembourg, Grand
Duchy of Luxembourg. Italy: Natixis Investment Managers S.A., Succursale Italiana (Bank of Italy Register of Italian Asset Management Companies no 23458.3). Registered office: Via Larga, 2 - 20122, Milan, Italy. Germany: Natixis
Investment Managers S.A., Zweigniederlassung Deutschland (Registration number: HRB 88541). Registered office: Im Trutz Frankfurt 55, Westend Carrée, 7. Floor, Frankfurt am Main 60322, Germany. Netherlands: Natixis Investment
Managers, Nederlands (Registration number 50774670). Registered office: Stadsplateau 7, 3521AZ Utrecht, the Netherlands. Sweden: Natixis Investment Managers, Nordics Filial (Registration number 516405-9601 - Swedish Companies
Registration Office). Registered office: Kungsgatan 48 5tr, Stockholm 111 35, Sweden. Spain: Natixis Investment Managers, Sucursal en España. Serrano n°90, 6th Floor, 28006, Madrid, Spain.
In France: Provided by Natixis Investment Managers International – a portfolio management company authorized by the Autorité des Marchés Financiers (French Financial Markets Authority - AMF) under no. GP 90-009, and a public limited
company (société anonyme) registered in the Paris Trade and Companies Register under no. 329 450 738. Registered office: 43 avenue Pierre Mendès France, 75013 Paris.
In Switzerland: Provided for information purposes only by Natixis Investment Managers, Switzerland Sàrl, Rue du Vieux Collège 10, 1204 Geneva, Switzerland or its representative office in Zurich, Schweizergasse 6, 8001 Zürich.
In the British Isles: Provided by Natixis Investment Managers UK Limited which is authorised and regulated by the UK Financial Conduct Authority (register no. 190258) - registered office: Natixis Investment Managers UK Limited, One
Carter Lane, London, EC4V 5ER. When permitted, the distribution of this material is intended to be made to persons as described as follows: in the United Kingdom: this material is intended to be communicated to and/or directed at
investment professionals and professional investors only; in Ireland: this material is intended to be communicated to and/or directed at professional investors only; in Guernsey: this material is intended to be communicated to and/or directed
at only financial services providers which hold a license from the Guernsey Financial Services Commission; in Jersey: this material is intended to be communicated to and/or directed at professional investors only; in the Isle of Man: this
material is intended to be communicated to and/or directed at only financial services providers which hold a license from the Isle of Man Financial Services Authority or insurers authorised under section 8 of the Insurance Act 2008.
In the DIFC: Provided in and from the DIFC financial district by Natixis Investment Managers Middle East (DIFC Branch) which is regulated by the DFSA. Related financial products or services are only available to persons who have sufficient
financial experience and understanding to participate in financial markets within the DIFC, and qualify as Professional Clients or Market Counterparties as defined by the DFSA. No other Person should act upon this material. Registered
office: Office 603 - Level 6, Currency House Tower 2, PO Box 118257, DIFC, Dubai, United Arab Emirates.
In Japan: Provided by Natixis Investment Managers Japan Co., Ltd., Registration No.: Director-General of the Kanto Local Financial Bureau (kinsho) No. 425. Content of Business: The Company conducts discretionary asset management
business and investment advisory and agency business as a Financial Instruments Business Operator. Registered address: 1-4-5, Roppongi, Minato-ku, Tokyo.
In Taiwan: Provided by Natixis Investment Managers Securities Investment Consulting (Taipei) Co., Ltd., a Securities Investment Consulting Enterprise regulated by the Financial Supervisory Commission of the R.O.C. Registered address:
34F., No. 68, Sec. 5, Zhongxiao East Road, Xinyi Dist., Taipei City 11065, Taiwan (R.O.C.), license number 2018 FSC SICE No. 024, Tel. +886 2 8789 2788.
In Singapore: Provided by Natixis Investment Managers Singapore (name registration no. 53102724D) to distributors and institutional investors for informational purposes only. Natixis Investment Managers Singapore is a division of Ostrum
Asset Management Asia Limited (company registration no. 199801044D). Registered address of Natixis Investment Managers Singapore: 5 Shenton Way, #22-05 UIC Building, Singapore 068808.
In Hong Kong: Provided by Natixis Investment Managers Hong Kong Limited to institutional/ corporate professional investors only.
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In Australia: Provided by Natixis Investment Managers Australia Pty Limited (ABN 60 088 786 289) (AFSL No. 246830) and is intended for the general information of financial advisers and wholesale clients only .
In New Zealand: This document is intended for the general information of New Zealand wholesale investors only and does not constitute financial advice. This is not a regulated offer for the purposes of the Financial Markets Conduct Act
2013 (FMCA) and is only available to New Zealand investors who have certified that they meet the requirements in the FMCA for wholesale investors. Natixis Investment Managers Australia Pty Limited is not a registered financial service
provider in New Zealand.
In Latin America: Provided by Natixis Investment Managers S.A.
In Uruguay: Provided by Natixis Investment Managers Uruguay S.A., a duly registered investment advisor, authorised and supervised by the Central Bank of Uruguay. Office: San Lucar 1491, oficina 102B, Montevideo, Uruguay, CP 11500.
The sale or offer of any units of a fund qualifies as a private placement pursuant to section 2 of Uruguayan law 18,627.
In Colombia: Provided by Natixis Investment Managers S.A. Oficina de Representación (Colombia) to professional clients for informational purposes only as permitted under Decree 2555 of 2010. Any products, services or investments
referred to herein are rendered exclusively outside of Colombia. This material does not constitute a public offering in Colombia and is addressed to less than 100 specifically identified investors.
In Mexico Provided by Natixis IM Mexico, S. de R.L. de C.V., which is not a regulated financial entity, securities intermediary, or an investment manager in terms of the Mexican Securities Market Law (Ley del Mercado de
Valores) and is not registered with the Comisión Nacional Bancaria y de Valores (CNBV) or any other Mexican authority. Any products, services or investments referred to herein that require authorization or license are
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