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2003-2023 | 2003-2023

g 1 3 ; 1 %
TR CRE A
Fryia
d—n JPCAEU3M Index 0.2 2.3% 2.2% 2.2% 1.0% 1.3% 0.9%
KR JPCAUS3M Index 0.2 3.4% 3.1% 3.1% 1.0% 1.9% 0.9%
Ef&
*E JPMTUS Index 6.1 4.0% 3.8% 3.8% 5.3% 2.9% 5.5%
EE JPMTUK Index 9.6 4.8% 3.7% 3.9% 6.7% 3.3% 7.8%
=F: JPMTJIPN Index 9.2 0.8% 0.7% 0.8% 3.0% 1.2% 2.6%
a—AEGpEE JPMTWG index 6.9 2.0% 2.2% 2.2% 4.8% 2.5% 5.2%
A—O@M#FERKE- 7SR PUTFRIndex 7.2 2.6% 2.7% 2.8% 5.0% 2.8% 5.4%
£8YF JPMTITindex 6.0 3.2% 3.4% 3.6% 7.1% 3.7% 6.7%
ARA Y JPMTSP Index 6.6 3.0% 3.2% 3.3% 6.3% 3.4% 5.8%
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JTa—LBEEES LECATRUH 67 3.5% 3.4% 3.5% 4.1% 3.4% 3.7%
NA - 4 —)L FE
BRI /A4 —LREE HEOD index 2.8 3.6% 4.4% 5.0% 12.2% 6.2% 12.7%
KENAA—ILEEE HOAO index 33 4.4% 4.9% 5.3% 10.4% 6.5% 10.5%
¥ L E i
N—F-HLri—& JPEIDIVR Index ¢ 7 5.3% 5.5% 5.8% 8.9% 5.7% 9.4%
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PEEE JGENCNTL Index 5.2 2.5% 3.4% 3.4% 3.6% st L AL
IRt s
ijﬂ)«r YTYIR (T—HN UCBIFK0 Index 3.9% 4.3% 5.3% 15.3% 3.7% 10.1%
#=X
P eS| NDDLUS Index 6.5% 5.6% 6.7% 16.6% 9.1% 16.1%
(54 NDDLE15 index 6.9% 6.4% 7.7% 17.9% 6.4% 15.0%
a—no NDDLEMU Index 6.5% 5.9% 7.6% 19.6% 5.8% 17.8%
=E NDDLUK Index 7.4% 7.2% 8.0% 14.8% 6.6% 13.4%
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SOURCES AND ASSUMPTIONS

Sources and assumptions

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.

Sources of sectoral expected returns: The expected returns of sectoral indices consider: 1. long-run earnings
growth, 2. expected change in valuation and 3. the income component. Long-run earnings growth: for sectoral indices
we consider two distinct periods. The first period (2023-2025) is based on the IBES consensus estimates, which
allows us to incorporate bottom-up considerations. The second period (2025-2033) is derived from the long-term
trend in earnings growth for a given region in our central scenario with the addition of the buyback component. It is
also tilted by a coefficient depending on the growth or value characteristics of the sector. As a final step, the outcome
is aggregated to match the long-term earnings per share trend of each region. Expected change in valuation: to
assess this repricing component, we look first at the PE ex growth of a given region and adjust it from the repricing of
the region, making sure it is consistent with the outcome of the regional equity section, which integrates the climate
risk by definition at a regional level. Then from this adjusted regional Target PE, we derive a Target PE for each
sector, depending on its long-run earnings growth (as defined previously). Finally, we compare this sectoral Target
PE with its average historical PE to get the sector valuation change and we adjust for ESG and climate change flows
as well a sector low carbon and NetZero risk premia, as explained on page 31 of this paper. For income, we use the
average of 2021-2023 consensus dividend yield of each sector, here again adjusted to be consistent with the regional
outcome.

G10 FX Fair Valuation models: The literature is full of theoretical foundations at the basis of currency fair valuation.
Our battery of models leverages two main concepts: 1) Purchasing Power Parity equilibria (which in turn expresses
FX equilibria as a function of relative price dynamics across countries) and 2) Behavioural Exchange rate equilibria
(where we focus on short to long-term fundamental drivers. Purchasing Power Parity models: Standard PPPs rely on
CPI differential, we enrich our framework to take into account two additional variations: 1) PPP based on PPI
differential (to take into account the differential in costs of production) and 2) a standard PPP but adjusted for
productivity (we proxy with CPI-PPI differentials, following the Balassa-Samuelson framework). Both CPIl and PPI
induce a negative contribution to the FX (i.e. higher inflation means a depreciation in the long run), whilst higher
productivity (i.e. higher CPI-PPI differential) empirically translates into stronger FX Behavioural Exchange rate
models: We leverage here on the theoretical findings of Clark and McDonald and estimate FX equilibrium based on
short to medium- and long-term fundamental drivers. On top of inflation (our longest-term driver, given the empirical
convergence rate from spot), we do consider 1) interest rates differentials, 2) terms of trade, 3) fiscal spending, 4)
productivity (GDP per capita) and 5) the degree of openness of each G10 economy.

9 WERARAIT—rT U AN
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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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