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Building block approach to alternative investing

The appealing risk-return and diversification characteristics of real and alternative asset classes make
them a perfect tool for improving portfolio efficiency and explain rising institutional investors’ demand for
these assets. However, having an allocation to assets that are not frequently valued and with capital being
locked up for many years can provide investors with mark-to-market and rebalancing challenges.
Therefore, an investor could decide to manage this portfolio building block separately from the rest of their
liquid assets.

We show the result of an optimisation minimising portfolio CVaR over a 10-year horizon for a US dollar-
denominated portfolio. To assess how an allocation to an alternative assets building block may evolve
when illiquidity and risk tolerance change, we consider two types of investors :

1. An llliquidity-Averse investor could be a family office with a focus on income generation. This
investor would most likely need a shorter cash-flow curve, lower extension risk and a more mature
secondary market to potentially enable portfolio rebalancing. The llliquidity Averse portfolio shows a
balanced allocation with Private Debt and Hedge Funds, characterised by a higher degree of liquidity,
and Infrastructure, thanks to its diversification features.

2. An llliquidity-Tolerant investor could be a pension fund with long-dated liabilities that favours
growth assets. This investor could expect to earn more than 100 bps in extra returns compared to
the llliquidity Averse. However, beyond the incremental illiquidity of the portfolio, this incremental gain
comes at a cost in terms of higher volatility and CVaR. The llliquidity-Tolerant portfolio would favour
less liquid and return-seeking assets such as Private Equity, at the expense of Real Estate which
does not provide sufficient risk-adjusted returns for its level of illiquidity. Hedge Funds are also less
favoured by a growth-oriented investor, due to their low return potential among real and alternative
assets. Notwithstanding the positive return premium captured by the more illiquid portfolio, every
investor must carefully calibrate their respective preferences in terms of the liquidity of assets, cash
flow structure, the efficiency of secondary markets and the opportunity cost of locking in capital for a
long horizon.

Optimised weights of the two alternatives portfolios on a 10-year horizon

50% 1

40%
Tolerant

30% - Return 6.8% 8.0%

20% - Volatility 10.4% 13.7%

10% -
° CVaR 95% 21.1%  27.4%

0% T T T T ]

] ] ] Sharpe
Infrastructure Private Equity Real Estate Private Debt Hedge Funds

Ratio 0.36 0.35

llliquidity Averse llliquidity Tolerant

Source: Amundi Quant Solutions based on CASM model simulations. Data as of 29 December 2023. portfolios are obtained by minimising
portfolio CVaR, while the liquidity appetite of the fictitious investor. The forecast returns are not necessarily indicative of future performance,
which could differ substantially. Expected Returns, Volatility, CVaR and Sharpe Ratio are simulated statistics over 10-year horizon. Assets
are sorted based on their illiquidity profile, with the most illiquid asset placed to the left.
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Sources of CMA: CMA: Amundi Asset Management CASM Model, Amundi Asset Management Quant Solutions and
Amundi Investment Institute Teams, Bloomberg. Macro figures as of last release. Starting date as of 29 December
2023. Equity returns based on MSCI indices. Reference duration are average figures. If not otherwise specified,
expected returns are geometric annualized average total returns at the specific horizon. EM Debt HC, Global
Infrastructure and Hedge Funds are in USD, all other indices are in local currency. Returns on credit assets are
comprehensive of default losses. Real estate refer to all property unlevered real estate. The expected returns do not
consider the potential alpha, generated by portfolio management that can be significant above all for real and
alternative assets. Those returns are gross of fees, except Private equity and Infrastructure returns that are net of
fees.

The arithmetic average returns are derived using the price generated by our simulation engine. By definition, the
arithmetic mean is always greater than or equal to the geometric mean. In particular, higher volatility of returns and
higher frequency of returns and / or a longer time horizon will increase the difference between the two measures.

Simulated volatilities are calculated on simulated prices over a 10-year horizon.

Expected returns are calculated on Amundi central scenario assumptions, which include climate transition. Forecast
and fair values up to a 3-year horizon provided by Amundi Investment Institute Research team (macro, yields, spread
and equity).

Forecasts for annualised returns are based upon estimates and reflect subjective judgments and assumptions. These
results were achieved by means of a mathematical formula and do not reflect the effect of unforeseen economic and
market factors on decision-making. The forecast returns are not necessarily indicative of future performance.

Data sources: Bloomberg, MSCI, Edhec Infra, Cambridge Associates, Global Financial Data.
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CASM model

We believe capital markets are not always efficient
and they deviate from long-term fair values. We
follow a disciplined approach to asset allocation that
blends quantitative input and qualitative assessment to
identify superior asset allocations. Our multivariate
approach to modelling assets and liabilities focuses on
complex relationships between risk factors over multiple
investment horizons. Simulating asset prices that are
consistent with our risk factor models allows us to
capture complex market dynamics. Macro and financial
risk factors explain asset returns and the correlations
between assets.

Cascade Asset Simulation Model (CASM) is a
platform developed by Amundi in collaboration with
Cambridge University*. CASM combines our short-
term financial and economic outlooks. It incorporates
medium-term dynamics into long-term dynamic trends,
to simulate forward-looking returns for different asset
classes over multiple horizons. CASM generates asset
price scenarios and underlying economic and financial
factors that determine Amundi’'s expected returns. It is a
valuable tool for strategic asset allocation and asset-
liability management analysis. The flexibility of CASM
allows us to provide highly customised solutions to our
clients.

We estimate model parameters quarterly to incorporate
new market data and our short-term outlook. The
process for calibrating models that reflect our view of
economic and financial market trends is a close
collaborative process between many teams at Amundi.

We reach a consensus for the short-to-medium-term
outlooks for macro and financial variables for each
region under consideration (US, Eurozone (core, semi-
core and periphery), UK, Japan, China, India, EM area).
The models are calibrated to be consistent with these
outlooks and long-run estimates. At each step in the
process, results are analysed against stylised facts and
checked for consistency. The estimation process for
each region progresses from calibrating macro and
financial variables to simulating asset prices, where
asset prices are driven by the underlying macro and
financial variables.

Price returns are generated using a Monte Carlo
simulation. Stochastic generation of risk factors and
price scenarios allows us to analyse a wide range of
possible outcomes and control the uncertainty
surrounding these. We can change starting
assumptions and see the effect on possible future asset
prices. The platform allows us to simulate consistent
scenarios across any instrument in a multi-asset
portfolio, a feature that is particularly relevant for
institutional investors with long time horizons.

The CASM platform covers macro and financial
variables for major regions, in particular the US, UK,
Eurozone, Japan, China, India and Emerging Markets
as an aggregate. Models are constructed to capture the
main drivers of economic variables that affect asset
prices. The definition of the building blocks within the
cascade structure has been enhanced to incorporate
the climate policy actions and their implications.

Cascade Asset Simulation Model (CASM) is a platform developed by Amundi used to simulate forward-looking returns and derive expected
returns (see a more detailed description at the end). We distinguish between macro-economic, financial and pricing models as described in the

following chart:

The architecture of CASM can be described in two dimensions.
The first dimension is a “cascade” of models. Asset and liability
price models are made up of market risk factor models. Market
risk factor models are made up of macroeconomic models. Initially
proposed by Wilkie (1984) and further developed by Dempster et
al. (2009), this cascade structure is at the root of the platform’s
capability to model linear and non-linear relationships between risk
factors, asset prices and financial instruments. The second
dimension is a representation of the future evolution of the
aforementioned “cascade” effect. The unique formulation allows
us to simulate asset price scenarios that are coherent with the
underlying risk factor models. In the short term, CASM blends
econometric models and quantitative short-term outlooks from in-
house practitioners. In the long term, we assume the market
variables are subject to a mean reverting process, defined
formally through structural break analysis and general equilibrium
models. The short term evolves into a long-run state through the
medium-term dynamic driven by business cycle variables.

Source: Amundi Asset Management — CASM model.

*A.D. Wilkie. (1984), A stochastic investment model for actuarial use [with discussion]. Transaction of the Faculty of Actuaries, 341-403
Dempster, M., Germano, M., Medova, F., Murphy, J., Ryan, D., & Sandrini, F. (2009), Risk Profiling Defined Benefit Pension Schemes.

Journal of Portfolio Management, Summer (2009)
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IMPORTANT INFORMATION

This document is solely for informational purposes.

This document does not constitute an offer to sell, a solicitation of an offer to buy, or a recommendation of any security or
any other product or service. Any securities, products, or services referenced may not be registered for sale with the
relevant authority in your jurisdiction and may not be regulated or supervised by any governmental or similar authority in
your jurisdiction.

Any information contained in this document may only be used for your internal use, may not be reproduced or redisseminated in any form
and may not be used as a basis for or a component of any financial instruments or products or indices.

Furthermore, nothing in this document is intended to provide tax, legal, or investment advice.

Unless otherwise stated, all information contained in this document is from Amundi Asset Management SAS and is as of 27
March 2024. Diversification does not guarantee a profit or protect against a loss. This document is provided on an “as is” basis
and the user of this information assumes the entire risk of any use made of this information. Historical data and analysis should
not be taken as an indication or guarantee of any future performance analysis, forecast or prediction. The views expressed
regarding market and economic trends are those of the author and not necessarily Amundi Asset Management SAS and are
subject to change at any time based on market and other conditions, and there can be no assurance that countries, markets or
sectors will perform as expected. These views should not be relied upon as investment advice, a security recommendation, or
as an indication of trading for any Amundi product. Investment involves risks, including market, political, liquidity and currency
risks.

Furthermore, in no event shall any person involved in the production of this document have any liability for any direct, indirect, special,
incidental, punitive, consequential (including, without limitation, lost profits) or any other damages.

Date of first use: 26 April 2024.

Document issued by Amundi Asset Management, “société par actions simplifiée” SAS with a capital of €1,143,615,555 - Portfolio manager
regulated by the AMF under number GP04000036 — Head office: 90-93 boulevard Pasteur — 75015 Paris — France — 437 574 452 RCS
Paris — www.amundi.com
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