Confidence
must be earned

Key Findings CROSS ASSET Investment Strategy
g

Introducing alternative risk factors
into traditional investment grade
corporate bond investing




FACTOR INVESTING IN THE INVESTMENT GRADE
CREDIT MARKET: A CHANGE OF PARADIGM

While the concept of factor investing has gained significant traction since the 2000s with the consequence
of altering the landscape of equity investing, the same cannot be said of the fixed income market.

Debate remains over whether alternative risk factors
in the bond space - as defined in academic literature -
capture genuine risk sources, or whether they are only
a repackaging of traditional bond risks. So far, single
factor tests were performed on proposed alternative
risk factors and disregarded their interaction with tradi-
tional risk factors (duration-times-spread, liquidity and
duration). As the significance of the results and model
specifications were subject to discussion, factor investing
in the credit space remained more of a marketing propo-
sition than an innovative investment strategy.

Definition of Amundi Credit Risk Factors

Type of Factor Amundi Definition

Traditional Risk Duration

Factors

Duration is a bond’s price sensitivity to changes in interest rates. Exposure to this
factor is a component of the return that investors earn in compensation for the
risk that interest rates could rise during the holding period.

By amending specifications for new alternative risk
factors (value, momentum, low volatility and size) in
the corporate investment grade bond market and
integrating them alongside traditional risk factors
into a multi-factor framework, Amundi has developed
aunigue approachto factor investing. Our findings show
that our alternative risk factors value and momentum
are relevant to explain the return of euro-denominated
and U.S. dollar-denominated investment grade corpo-
rate bond returns over the period 2003-2018.

Duration-
times-spread

Duration times spread (DTS) is the product of a bond’s duration and its credit
spread, and is a common metric used to measure the sensitivity of a bond’s price
to market / spread movements.

Liquidity

Corporate bonds can be difficult to trade and this can have a considerable
impact on the value of a bond. The liquidity factor is set to capture the
divergence in prices between relatively liquid and illiquid bonds.

Value

Alternative Risk
Factors

The value factor seeks to identify bonds which are considered cheap relative

to their intrinsic value. Amundi assesses the value potential through a cross-
sectional regression of credit spreads on extensive bonds market characteristics
(rating, sector, duration etc.).

Momentum

The momentum factor relies on the expectation that recent performance trends
will be carried on in the near future.

Low volatility

Low volatility factor refers to the fact that the shorter the duration and the
higher the rating, the lower the volatility of the bond.

Size

The size factor relates to the size of a bond by the total debt value of the issuing
firm. Size effect is mostly explained by liquidity.

“Our research confirms that alternative risk factors
constitute a significant component of bond investing
that needs to be further explored.”

Pascal Blanqué, Group Chief Investment Officer



THE RISE OF ALTERNATIVE RISK FACTORS
FOLLOWING THE 2008 CRISIS

The 2008 crisis significantly changed the paradigm for fixed income investing for institutional investors

in Europe.

Prior to the financial crisis, institutional investors were
able to rely on sovereign core and peripheral debt
to fulfil their euro-denominated return expectations.
However, the quantitative easing program - combining
pboth lower interest rates and the European Central
Bank’s purchasing program - resulted in institutional
investors’ inability to meet their expected return
targets on the sovereign bond market, forcing them
to increasingly enter the corporate bond space, which
had been characterized by tight spreads before the
crisis. In turn, the widening of spreads in the corporate

bond markets alongside the increased number of
market participants has left room for the emergence
of alternative risk factors.

Investors’ behavior in the corporate bond market and
the rise of alternative risk factors in the credit space are
hence related. Integrating alternative risk factors into a
traditional bond investing approach will be critical for
investors trying to capture the entirety of bond return
in the euro-denominated investment-grade corporate
segment of the fixed income market.

“We have been able to both quantify the behavior
of our alternative factors in credit management as
well as position them into a multi-factor framework
integrating traditional factors.”

Jean-Marie Dumas, Head of Fixed Income Solutions
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Methodology

The study focused on the period 2003-2018 and used Amundi’s traditional risk factor model (duration-times-
spread, duration and liquidity) and proprietary alternative risk factor specifications (value, momentum, low risk
and size). The analysis was conducted in the euro-denominated investment grade corporate bond space; and
extended to the U.S. dollar universe.

Factor Investing in the Euro-Denominated Investment Grade Credit Market

Between 2003-2009, the euro-denominated investment grade corporate bond market
return is best explained by the set of traditional factors: duration-times-spread, duration
and liquidity.

1 Between 2003-2009, the addition of new alternative risk factors increases the explanatory
power of the total set of factors on the market return but comes with increased collinearity,
suggesting that the additional information captured by the alternative risk factors is mostly
already included into the traditional risk factors.

For the period 2009-2018, adding alternative risk factors to traditional risk factors into a
multi-factor framework improves the explanatory power for the market return.

2 Although the set of traditional risk factors remains the most prominent explanatory

variable of market return for 2009-2018, adding alternative risk factors, especially value
and momentum, improves the explanatory power with limited collinearity, suggesting that
there is additional information captured by Amundi’s alternative factors.

Our study identifies two relevant alternative risk factors for this universe: value and
momentum.

Our specification of value and momentum is relevant in a factor-picking framework: when
3 selecting two factors in the euro-denominated investment grade universe after 2008,

duration-times-spread and Amundi’'s value factors (in that order) are the most relevant;
when selecting three factors in the euro-denominated investment grade universe after
2008, duration-times-spread, Amundi’'s value and momentum factors (in that order) are
the most relevant.

Investors seeking to capture market return in the euro-denominated investment grade
universe should focus on combining both traditional (duration-times-spread) and
alternative risk factors (value and momentum) in this order.

4 When looking at the most prominent risk factors across the board to explain the EUR-
denominated investment grade bond market return, a combination of traditional (duration-
times-spread) and alternative risk factors (value and momentum, in this order) would be
appropriate.

Because value and momentum display complementary pay-offs, combining them in
portfolio construction can prove attractive for investors seeking a robust framework
5 across the investment cycle.

Combining value and momentum in a portfolio can allow to reduce downside while still
capturing market upsides.
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Factor Investing in the U.S. Dollar-Denominated Investment Grade Credit Market

In the U.S. dollar universe, value was a significant factor for active managers already
in the 2003-2009 period and remains significant in the 2009-2018 period, although
6 collinearity is higher than in the euro universe.

Our alternative risk factor specifications - mostly coming from our analysis in the euro
universe - achieve reasonable results for the confirmation of the existence of the value
factor in the U.S. dollar universe.

Supporting Amundi’s Investment Solutions

These findings constitute the backbone of Amundi’s new investment solutions that actively
allocate among factors that are rewarded with superior risk-adjusted performance in the
European and Global credit space.

7 Our Euro Credit Value strategy provides a complementary solution with low correlation to

a traditional credit allocation by exploiting the value factor, without duration risk. Our Multi-
Factor Strategy actively allocates in euro and U.S. dollar among value and momentum
which display superior risk-adjusted performance, while also including opportunistic
factors wherever relevant.
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ASSET MANAGEMENT

This material is not deemed to be communicated to, or used by, any person, qualified investor or not, from any
country or jurisdiction which laws or regulations would prohibit such communication or use. Consideration
should be given to whether the risks attached to an investment are suitable for prospective investors who
should ensure that they fully understand the contents of this document.

A professional advisor should be consulted to determine whether an investment is suitable. The value of, and
any income from, an investment can decrease as well as increase. The strategies do not have any guaranteed
performance. Further, past performance is not a guarantee or a reliable indicator for current or future
performance and returns. The performance data presented herein do not take account of the commissions and
costs incurred on the issue and redemption of units if any. This document does not constitute an offer to buy
nor a solicitation to sell in any country where it might be considered as unlawful, nor does it constitute public
advertising or investment advice.

In the European Union, this document is only for the attention of “Professional” investors as defined in Directive
2004/39/EC dated 21 April 2004 on markets in financial instruments (“MIFID™), to investment services providers
and any other professional of the financial industry, and as the case may be in each local regulations and, as far
as the offering in Switzerland is concerned, a “Qualified Investor” within the meaning of the provisions of the
Swiss Collective Investment Schemes Act of 23 June 2006 (CISA), the Swiss Collective Investment Schemes
Ordinance of 22 November 2006 (CISO) and the FINMA’s Circular 08/8 on Public Advertising under the
Collective Investment Schemes legislation of 20 November 2008. Under no circumstances may this material
be distributed in the European Union to non “Professional” investors as defined in the MIFID or in each local
regulation, or in Switzerland to investors who do not comply with the definition of “qualified investors” as
defined in the applicable legislation and regulation.

This document neither constitutes an offer to buy nor a solicitation to sell a product, and shall not be considered
as an unlawful solicitation or an investment advice. Past performance and simulations shown in this document
do not guarantee future results, nor are they reliable indicators of future performance.

Amundi accepts no liability whatsoever, whether direct or indirect, that may arise from the use of information
contained in this material. Amundi can in no way be held responsible for any decision or investment made on
the basis of information contained in this material. The information contained in this document is disclosed to
you on a confidential basis and shall not be copied, reproduced, modified, translated or distributed without
the prior written approval of Amundi, to any third person or entity in any country or jurisdiction which would
subject Amundi or any of “the Funds”, to any registration requirements within these jurisdictions or where
it might be considered as unlawful. Accordingly, this material is for distribution solely in jurisdictions where
permitted and to persons who may receive it without breaching applicable legal or regulatory requirements.

The information contained in this document is deemed accurate as at the date of publication set out on the first
page of this document. Data, opinions and estimates may be changed without notice.
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