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Evaluating the use of European high yield within an investment portfolio

IN A NUTSHELL

— Investing strategically into high yield corporate bonds can help to supplement yield or
income objectives or help to diversify away from traditional stock/bond risks.

— Historically, the higher quality segment of this market has realized better risk-adjusted
returns, where inclusion of lower quality names can provide more potential upside
Jason Chen particularly in risk-on markets.

Senior Research . ) . . . - . .
Analyst, DWS — European High Yield returns have historically been quite resilient even in slow economic

Research Institute growth environments. Even in modest negative growth quarters, returns have averaged
between 1.5 and 2 percent, or rough 6 to 8 percent per annum over the past 2 decades.

— While distressed market environments can introduce significant price volatility,
subsequent returns following periods of spread widening have, on average, fared well
for higher yield investments.

Historically, investors have looked to fixed income markets to access higher quality, fixed rate returns to either supplement
yield or income objectives or to help diversify away from traditional equity risks that often dominate portfolios. The growth
and expansion of credit markets in the past couple of decades has resulted in the tremendous growth of speculative-grade
credit, now more commonly known as high yield. Once considered to be a more exotic, non-core fixed income asset class,
the European high yield market has matured into a deep, liquid asset class that is now well-diversified across industries and
issuers and now serves an important strategic and tactical purpose within most investor portfolios across the risk spectrum.
As corporate bond markets have matured, the expansion into higher yielding fixed income has resulted in tremendous growth
and maturation of the high yield market in Europe as a core exposure for fixed income investors.

This paper seeks to provide the reader with a broad overview of the Euro high yield market, highlighting the strategic and
tactical cases for high yield investing as well as addressing questions around liquidity and market technicals, fundamentals
around long-term defaults, characteristics of different segments of the high yield market, and how to think about the
component risks of high yield bonds. The main areas of focus of this paper can be summarized into four categories:

1. Strategic Allocations: What is the strategic risk and return case for high yield within a portfolio, and what is a
reasonable credit risk premium to be demanded by high yield investors?

2. Characteristics. What are the underlying characteristics of the high yield market, broken down by industry and by
quality? How might shifting allocations based on industry or credit rating impact risk and return characteristics?

3. Market Timing: On a more tactical basis, when has it historically made more sense to be opportunistically
overweight high yield as an asset class?

4. Component Risks. Between the credit spread and risk-free treasury yield, how have these component risks
interacted or contributed to the total risk of the asset class?

Please note certain information in this presentation constitutes forward-looking statements. Due to various risks, uncertainties and assump-
tions made in our analysis, actual events or results or the actual performance of the markets covered by this presentation report may differ
materially from those described. The information herein reflects our current views only, is subject to change, and is not intended to be
promissory or relied upon by the reader. There can be no certainty that events will turn out as we have opined herein. Past performance is
not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are based on assumptions,
estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.

For Professional Clients (MiFID Directive 2014/65/EU Annex II) only. For Qualified Investors (Art. 10 Para. 3 of the Swiss Federal Collective
Investment Schemes Act (CISA)). For Qualified Clients (Israeli Regulation of Investment Advice, Investment Marketing and Portfolio Manage-
ment Law 5755-1995). Outside the U.S. for Institutional investors only. In the United States and Canada, for institutional client and registered
representative use only. Not for retail distribution. Further distribution of this material is strictly prohibited. In Australia and New Zealand:
For Wholesale Investors only. For Asia For institutional investors only. *For investors in Bermuda: This is not an offering of securities or
interests in any product. Such securities may be offered or sold in Bermuda only in compliance with the provisions of the Investment Business
Act of 2003 of Bermuda which regulates the sale of securities in Bermuda.
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1/ Strategic high yield

1.1 Historical risk and return characteristics

Relative to other equity or credit asset classes, European high yield markets have historically generated similar levels of risk-
adjusted returns. To capture a long enough but representative history of a more established market, we focus our analysis
throughout this paper on the previous two decades. Looking at the historical risk and return, the ICE BofA Euro High Yield
Index has realized a Sharpe ratio in excess of European equities and modestly higher versus European Investment Grade
bonds. Figure 1shows the historical return, volatility, and Sharpe ratios across these major US equity and credit asset classes.

Figure 1: Returns, volatility, and Sharpe ratio (6/30/2004 to 6/30/2024)
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Return (geometric) 6.05% 5.70% 10.99% 6.30% 7.95% 6.23% 0.42% 2.84% 2.26% 0.97%
Return (arithmetic) 6.41% 7.01% 11.44% 6.99% 9.17% 7.72% 1.43% 2.89% 2.36% 0.96%
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Sharpe Ratio 0.43 0.28 0.61 0.37 0.38 0.30 0.03 0.36 0.23 -

Source: Bloomberg L.P., DWS calculations as of 6/30/2024.

Looking at returns across asset classes by calendar year, high yield returns have historically been somewhere in the middle,
reflecting moderate levels of risk or volatility and relatively high levels of income stability, particularly as compared to equities
and commodities. In strong risk-on markets, high yield returns have been quite positive, although not the extent of equities
markets, whereas in negative calendar years, high yield has typically experienced less severe drawdowns versus equities.
Figure 2 shows the returns across asset classes by calendar year over the past two decades.

Figure 2: Calendar year returns across asset classes (12/31/2003 to 6/30/2024)
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Source: Bloomberg L.P., DWS calculations as of 6/30/2024.

Historical cross-asset correlations show quite intuitive results as well. Whereas high yield corporate bonds are fixed income
instruments, the ability of corporations to service their debt is largely a function of corporate earnings and is reflected in
stronger positive correlations to equities and weaker correlations to sovereign bonds and cash. Interestingly the European
High yield market has exhibited lower correlations to equities than US High Yield, in part reflecting the structurally higher

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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quality bias in the European market. Figure 3 shows total return correlations across various asset classes over the last twenty
years.

Figure 3: Correlation matrix (6/30/2004 to 6/30/2024)
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Source: Bloomberg L.P., DWS calculations as of 6/30/2024.

One interesting observation, perhaps attributable to the generally higher quality structural bias of the European High Yield
market, is the relatively resilient empirical returns event in periods of slow or modestly negative growth. Figure 4 shows
the average quarterly returns for the ICE BofA Euro High Yield Index for various ranges of quarterly GDP, where the long-
term average is 0.3% and one standard deviation is slightly more than 1.5%. Interestingly, bearing in mind only a sample of
two observations, average quarterly returns in strong negative quarters were significantly positive as well.

Figure 4: ICE BofA Euro High Yield Index average quarterly returns at different levels of quarterly GDP growth
(6/30/2004 to 6/30/2024)

Quarterly GDP Range (%) Average Quarterly Return Observations (#)
<-3.0% 9.62% 2
-3.0% to-1.56% -18.66% 2
-1.56% t0 0.0% 1.24% 15
0.0% to 1.5% 2.29% 56
1.5% to 3.0% 0.73% 4
>10.0% 2.61% 1

Source: Bloomberg L.P., DWS calculations as of 6/30/2024.

As we establish in the Long View, starting yield levels for fixed income returns are the single most important variable for
establishing a strategic return outlook. Comparing starting yield levels to subsequent 3- and 5-year annualized returns, we
can demonstrate this relationship in Figure 5. Absent a significant selloff in corporate spreads as experienced during the
Global Financial Crisis and, to a far lesser extent, the COVID-19 crisis, higher starting yield levels have generally resulted in
empirically strong realized returns.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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Figure 5: ICE BofA Euro High Yield Index Yield-to-Worst versus next 3-year return, annualized (%) (6/30/2004 to
6/30/2024)
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Source: ICE BAML indices, DWS calculations as of 6/30/2024.

1.2 Market size and return distributions

As is the case with less frequently traded financial instruments, European high yield bond prices have historically shown
signs of artificial smoothness, as evidenced by the left tail skew of -1.3 in monthly return distributions and by modest posi-
tive time series correlations (see Figure 6 and Figure 7).

Figure 6: ICE BofA Euro High Yield Index monthly returns show moderate left tail skew (6/30/2004 to 6/30/2024)
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Source: Bloomberg L.P., DWS calculations as of 6/30/2024.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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Figure 7: Time series correlation of weekly returns (6/30/2004 to 6/30/2024)
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Source: DWS Investment Management GmbH calculations as of 6/30/2024.
*Correlations are calculated using weekly returns.

The overall size of the European high yield market has increased significantly in recent years, with the total market value
increasing from under €100bn prior to the Global Financial Crisis to nearly €400bn in 2024 (see Figure 8).

Figure 8: ICE BofA Euro High Yield Index market value (6/30/2004 to 6/30/2024)
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Source: ICE BAML indices as of 6/30/2024.

1.3 Spreads and default losses

As we highlight in the Long View, yields are the primary driver of long-term returns across most fixed-income asset classes.
The same is true of high yield bonds, where yield is comprised of a risk-free component and a spread component that
compensates an investor for the risk of issuer default. Due to its more speculative nature—at least relative to investment
grade issuers, speculative-rated credit spreads generally embed a risk of the issuer defaulting and the corresponding losses
from the partial repayment as well as an additional compensation or return premium for the risk or uncertainty associated
with credit loss potential. Figure 9 illustrates the simple decomposition of the yield into its four contributing components: 1.
Risk free rate, 2. Credit risk premium, 3. Implied default losses, and 4. llliquidity premium.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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Figure 9: Decomposition of high yield index yield
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Source: DWS Investment Management GmbH.

Over the past two decades, the average annual default rate across the high yield universe has been between 1.5 and 2%,
with an average recovery rate of around €40 based on a par value of €100. This roughly 60% default loss rate from par
combined with the 1.5 to 2% default rates equates to roughly 0.9 to 1.2% default losses per annum assuming par value for
the defaulted securities. Figure 10 shows the historical trailing-twelve-months default rate and recovery rate from JP Morgan
Research.

Figure 10: Euro high yield ex banks and insurers default and recovery rates (12/31/2004 to 6/30/2024)
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Source: JP Morgan Research as of 6/30/2024.
*Represents previous 12m data as of June 2024.

As we previously discussed, credit investors need to be compensated beyond the credit spread associated with losses from
issuer defaults. This additional requirement can be referred to as the “credit risk premium” or the “excess spread”. Empirically,
we can measure the long-term average excess spread over the default loss rate to get a sense of the average “credit risk
premium” demanded by high yield investors. Going through this exercise in Figure 11, we can show the historically realized
average credit risk premium is roughly somewhere around 400bps. However, due to the distortion from very high credit

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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spreads during the Global Financial Crisis but with very low realized default rates, we can also observe about a 350bps post-
GFC credit risk premium.

Figure 11: Historical realized credit risk premium (12/31/2004 to 6/30/2024)

30%
25%
20%
15%
10%

5%

0%
2005 2010 2015 2020

5%

mmm—— Risk-free Rate Default Losses (LTM) [ xcess Spread - an e o Vicld

Source: ICE BAML Indices, JP Morgan Research, PitchBook Data, Inc., DWS calculations as of 6/30/2024.
*Calculations using 12m non-financials default rate and long term recovery rate of 42% based on data available from JP Morgan Research. Yield and spread data taken from ICE BAML
Indices.

Using this average historical credit risk premium, we can utilize our views on default rate expectations over the next year to
determine whether we believe the credit risk premium is rich or expensive versus the long-term average. Alternatively, if we
assume that the CRP is mean reverting at 3.5% (the post-GFC long-term average), the residual between the options-adjusted
spread and that 3.5% CRP can also be interpreted as market-implied default losses. For example, if the current high yield
index credit spread is 3.5%, then the market implied default losses would be close to 0%, which represents a very favorable
fundamental credit outlook (relative to history) at the current spread level. Assuming par value and an average recovery rate
of 40% (default loss rate of 60%), our market-implied default rate is also about 0% given current spreads.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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2 / High yield characteristics

2.1 High Yield Ratings

Fundamentally, debt issuers are assessed by ratings agencies based on the likelihood that they repay their debt obligations.
High yield, sometimes referred to as speculative grade, ranges in credit rating from BB to C (or in some cases, unrated), with
each rating representing between a low and high probability of issuer default. According to analysis from S&P Global Fixed
Income Research, between 1981 and 2017, the probability of default over a 5-year time horizon was roughly 6.5% for BB-rated
issues and 46.2% for CCC/C-rated issues'

Figure 12: Comparison between Fitch, S&P, and Moody'’s ratings categories and descriptions

, . Rating Definitions
Moody's S&P Fitch (Moody's)
Aaa AAA AAA Minimal risk
Aal AA+ AA+ )
Aa2 AA AA Very Io:/i\;ekr credit
Aa3 AA- AA-
Al A+ A+ )
A2 A A Very Iower credit
risk
A3 A- A-
Baal BBB+ BBB+
Baa2 BBB BBB Medium credit risk
Baa3 BBB- BBB-
Bal BB+ BB+ ) )
Ba2 BB BB Substan.tlal credit
risk
Ba3 BB- BB-
B1 B+ B+
B2 B B High credit risk
B3 B- B-
Caal CCC+ CCC+ ) )
Caa2 cce cce Very h:igsfilcredlt
Caa3 Cccc- Cccc-
Ca cc cC In or near default,
C C possible recovery
¢ sb bbb In default, little
D DD prospect for recov-
D ery

Source: Fitch Ratings Inc., S&P Global Ratings, Moody'’s Investor Services.

The European High Yield universe, which tends to have a higher quality bias relative to the US High Yield market (as measured
by the ICE BofA US High Yield Index), currently consists of a little more than 70% BB-rated bonds, with nearly 22% in B-rated
names and the balance primarily CCC. CC and lower make up less than 1% of the index (versus a weight in the US High Yield
market of roughly 50% in BB-rated names, 40% in B-rated bonds, and just over 10% in CCC and lower).

In the more nascent years of the European High Yield market, with far fewer issuers and greater industry concentration, the
index was more heavily weighted toward B-rated names. However, over the past decade amid a much more mature and
diversified universe, the European High Yield market has exhibited a strong quality bias with modest improvements in overall
credit quality based on ratings composition. Figure 13 shows the historical ratings composition of the ICE BofA Euro High
Yield index.

Thttps://www.livewiremarkets.com/wires/quantifying-the-risk-of-bonds-with-s-p-credit-ratings
Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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Figure 13: High yield ratings composition (6/30/2004 to 6/30/2024)
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Source: ICE BAML Indices as of 6/30/2024.

Looking at returns across credit ratings, it's clear that B and CCC-rated securities have not historically generated excess
returns commensurate with their higher credit risk and correspondingly higher price volatility. In fact, the BB-rated has
generated the higher empirical returns of the three ratings cohorts despite realizing significantly less volatility than either B
or CCC-rated market segments. As a result, the Sharpe ratios for higher quality ratings cohorts has empirically argued for a
higher quality bias for strategic European High Yield investing.

Figure 14: Returns, volatility, and Sharpe ratio (6/30/2004 to 6/30/2024)

EURO HY BB B CcccC CASH
Return (geometric) 6.12% 5.84% 6.08% 6.46% 0.97%
Return (arithmetic) 6.47% 6.07% 6.57% 7.78% 0.97%
Volatility (annualized) 10.04% 8.64% 11.32% 16.96%
Sharpe Ratio 0.54 0.59 0.49 0.40

Source: ICE BAML Indices, Bloomberg L.P., DWS calculations as of 6/30/2024.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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Figure 15: Returns, volatility, and Sharpe ratio (12/31/2003 to 6/30/2024)

EURO HY BB B cce CASH
2004 14.56% 12.39% 14.80% 25.36% 2.10%
2005 5.97% 4.66% 7.15% 9.15% 2.13%
2006 1.10% 9.48% 12.24% 13.62% 2.90%
2007 -2.26% -2.49% -1.64% -1.87% 4.02%
2008 -34.22% -24.54% -38.88% -57.87% 4.00%
2009 74.88% 57.04% 82.25% 112.48% 0.73%
2010 14.26% 11.90% 14.36% 28.38% 0.44%
2011 -2.48% -0.17% -4.564% -156.37% 0.88%
2012 27.21% 24.95% 29.74% 44.02% 0.24%
2013 10.06% 9.46% 10.156% 14.43% 0.09%
2014 5.48% 7.27% 3.75% -1.51% 0.10%
2015 0.76% 0.61% 0.34% -0.44% -0.1%
2016 9.07% 8.40% 11.81% 7.31% -0.32%
2017 6.74% 6.64% 5.77% 156.72% -0.36%
2018 -3.63% -2.85% -4.33% -12.38% -0.37%
2019 1.29% 10.84% 10.43% 22.67% -0.40%
2020 2.76% 2.81% -0.32% 10.37% -0.47%
2021 3.35% 2.26% 4.57% 9.26% -0.49%
2022 -11.48% -11.18% -11.55% -14.49% 0.07%
2023 12.01% 11.06% 15.34% 7.94% 3.37%
2024 (YTD) 3.13% 3.20% 2.39% 3.85% 2.03%

Source: ICE BAML Indices, Bloomberg L.P., DWS calculations as of 6/30/2024.

Despite constituting the vast majority of the European High Yield index, the long-term spread beta of the BB and B-rated
cohorts were actually less than 1. This is perhaps explained by much higher structural spreads in the CCC segment of the
market, particularly in the early years of the index which skewed index spreads to a much greater extent in the late 1990s
and early 2000s. In the past 10 years, during which the European High Yield market was far more mature, the beta of B-rated

names was 1.15.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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Figure 16: Comparison of OAS and OAS beta across credit ratings (6/30/2004 to 6/30/2024)
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Source: ICE BAML Indices, DWS calculations as of 6/30/2024.

2.2 Hybrid/subordinated bonds

Looking across the corporate credit complex, for many corporate issuers, managing their liabilities can involve issuing debt
across their capital stack. What this means, in some circumstances, is that there may be issuer overlap between the IG and
HY universes (with senior debt being IG-rated and subordinate debt being HY-rated). In the European corporate credit market,
the prevalence of subordinated paper or hybrid bonds is quite significant relative to the US market.

There are generally two types of hybrid bonds: 1. Bank subordinated bonds that act as a cushion for senior bonds or 2. Hybrid
bonds from corporates that are partially treated as equity by ratings agencies and help to support the senior rating. Hybrid
bonds, which were also formally referred to as perpetuals given their very long dated legal maturity, are typically issuer called
after 5, 7, or 10 years. Figure 1/ shows the weight of these of the hybrid or subordinated bonds within the ICE BofA Euro High
Yield index which represent about 22% of the index (compared to about 7-8% of the US HY index) with 32 of the 48 names
being financial or utilities companies.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
/1
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Figure 17: Investment grade overlap across high yield indices (6/30/2024)
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Source: ICE BAML Indices as of 6/30/2024.

2.3 High yield industries

The European high yield market, which has a much shorter history than the US high yield market, has experienced significant
industry diversification since its early years. Where the market in the late 90s and early-to-mid 2000s was largely dominated
by single-issuer downgrades resulting in significant industry concentration, with the number of constituents in the index now
having exceeded 100 until the beginning of 2001. Figure 18 shows the number of constituents in the ICE BofA Euro High Yield
index over the past 20 years.

Figure 18: Number of constituents (6/30/2004 to 6/30/2024)
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Source: ICE BAML Indices as of 6/30/2024.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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As the European high yield market matured over time, the index industry composition shifted quite significantly toward
financial industries, with financial industry weights growing to nearly 30% of the universe immediately following the GFC
and still exceeding 22% in today’s market. Of that weight, banking still makes up nearly 13% of the index.

Figure 19: High yield industry composition (%) (6/30/2004 to 6/30/2024)
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Source: ICE BAML Indices as of 6/30/2024.

The CCC and lower segment of the market can, at times, be dominated by single issuer downgrades or industry-specific
turmoil, which can drive significant differentials in industry composition between higher quality and lower quality indices.
Figure 20 shows the most recent industry weightings for the BB-B segment of the high yield market as compared to the CCC
and lower segment.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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Figure 20: European high yield industry weights by rating (6/30/2024)
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While industry-specific risks factors can be influenced by idiosyncratic economic or market events, as with equity markets,
certain high yield industries have empirically demonstrated more defensive behaviors in terms of their credit spreads. Looking
across high yield industries, we can show which areas of the market have historically experienced the highest and lowest
spread betas, or directional sensitivity to the spread behavior in the broader high yield market. Figure 21 shows the historical
spread betas by industry, highlighting the empirically higher spread beta of banking and technology-related industries and
the more defensive nature of more stable industries such as healthcare and utilities.

Figure 21: Options-adjusted spread beta by industry (6/30/2004 to 6/30/2024)
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Source: ICE BAML Indices, DWS calculations as of 6/30/2024.
*Beta calculation assumes index OAS for the periods where industry weights were 0%.

On a risk-adjusted return basis, certain industries have also historically fared better than others. Looking at the Sharpe ratios
of each high yield industry over the past two decades, defensive industries such as Utilities and Healthcare have realized the

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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strongest arithmetic excess return (over cash) proportionate to their realized volatility. Automotives, Retail, and Leisure
industries, on the other hand, have realized the lowest risk-adjusted returns as shown in Figure 22.

Figure 22: Risk-adjusted return by industry (6/300/2004 to 6/30/2024)
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*Insurance omitted as an outlier driven by single distressed company
**Return and volatility calculations assume index return for this periods where industry weights were 0%.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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2.4 Issuer concentration risk

The notional value of the high yield bond universe has grown considerable over the past two decades, with the full market
value of the ICE BofA Euro High Yield Index growing from just over €50bn in June of 2004 to over €360bn as of the end of
June. One consequence of this significant market growth is declining issuer concentration. Looking at the weight of the five
largest issuers as a percentage of the index, this weighting has come down gradually over the past two decades, although
not in a linear way (see Figure 23)

Figure 23: Concentration of top five largest issuers within high yield (6/30/2004 to 6/30/2024)
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Source: ICE BAML Indices as of 6/30/2024.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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3 / Market timing

3.1 Spreads and returns during and following stressed credit environments

In distressed market environments, the extent to which high yield spreads can widen is not uniform across historical bear
markets. The average OAS experience in distressed markets is heavily skewed by the Global Financial Crisis when high yield
spreads reached over 2000bps, implying around a 30% default rate. While high yield total returns were quite challenging
during this period of market turmoil, the realized default rate was significantly lower and the subsequent returns to the asset
class were quite favorable for investors. Figure 24 shows how high yield spreads behaved during these periods of financial
stress, which we have defined as 800bps or roughly 1standard deviation above the long-term average spread level.

Figure 24: High yield spreads in distressed periods (6/30/2004 to 6/30/2024)
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Source: ICE BAML Indices, Bloomberg L.P., DWS calculations as of 6/30/2024.

The widening in credit risk premia has spurred the creation of risk rotation strategies from asset allocators who are looking
to take advantage of wide credit spreads. If the peak in spreads can be estimated with any accuracy, monetizing temporarily
high credit risk premia following these market selloffs has the potential to help generate favorable investment returns. Figure
25 and Figure 26 show the rolling 12-month returns of segments of the high yield market, average next twelve-month returns
have been far more favorable following periods of market distress. As expected, the higher risk CCC and lower segment of
the market has captured the most return upside in these rallies.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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Figure 25: Rolling 12-month total returns (%) (6/30/2004 to 6/30/2024)
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Source: ICE BAML Indices, DWS calculations as of 6/30/2024.

Figure 26: Average rolling 12-month total returns across segments of high yield (6/30/2004 to 6/30/2024)

European High Yield BB-B Constrained CCC & Lower Cash
Average 12mo Rolling Return 6.74% 6.96% 10.80% 0.88%
Average 12mo Rolling Return (Distressed) 40.39% 40.76% 80.73% 0.68%

Source: ICE BAML Indices, Bloomberg L.P., DWS calculations as of 6/30/2024.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are

based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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4 / Spreads and interest rates

4.1 Spreads and yields

As previously shown in Figure 9, the all-in index yield of high yield is made up of the spread (consisting if credit risk premium
and implied default losses) and the risk-free equivalent yield. Figure 27 shows the historical breakdown of these two compo-
nents of the index yield.

Figure 27: Spread and interest rate contribution to yield (%) (6/30/2004 to 6/30/2024)
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Source: ICE BAML indices as of 6/30/2024.

An interesting observation about high yield total returns has been that the volatility of the returns of the cash high yield index
has been, on average, actually lower than an interest rate-hedged version of the index. Said otherwise, eliminating the inter-
est rate duration risk of high yield would have, in fact, /ncreased the average volatility or risk of a high yield investment
(although interest hedging can be more complicated in practice given the callability feature of most bonds). Figure 28 shows
the rolling 12-month volatility of both the high yield cash index and an interest rate-hedged version of the high yield index.

Figure 28: Volatility of high yield versus spread-only (6/30/2004 to 6/30/2024)
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Source: ICE BAML indices, DWS calculations as of 6/30/2024.

Examining the two component risks and their respective volatilities, we can show the proportion of the spread volatility to
the interest rate volatility is roughly 4 to 1, on average. The ratio of these two risks is, however, time-varying, and in particular
instances, the interest rate volatility exceeded the spread volatility for short periods of time. Figure 29 shows the 12-month

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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rolling volatility of the spread and interest rate components of the yield and Figure 30 shows the ratio of the volatility of these
two component risks over time.

Figure 29: Rolling 12m volatility of spread and interest rate components (6/30/2004 to 6/30/2024
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Source: ICE BAML indices, DWS calculations as of 6/30/2024.

Figure 30: Ratio of rolling 12m spread volatility to interest rate volatility of high yield (6/30/2004 to 6/30/2024)
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Source: ICE BAML indices, DWS calculations as of 6/30/2024.

When a portfolio consists of two component risks that are additive i.e. the high yield portfolio is exposed to 100% credit
spread risk and 100% interest rate risk, the necessary conditions for the two risks to have diversification benefits is significant
negative correlations between the two component risks. In Figure 31, periods in which the realized correlation between the
spread and risk-free components (teal line) were below the correlation breakeven ( ) denote when high yield

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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volatility was lower than spread-only volatility. Said otherwise, when the realized correlation was below the breakeven, which
happened quite frequently, the interest rate risk of high yield reduced the volatility experience for high yield investors.

Figure 31: 12-month rolling correlation between spread and interest rate risk (6/30/2004 to 6/30/2024)
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Source: ICE BAML indices, DWS calculations as of 6/30/2024.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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5 / Conclusion

For investors across capital return and income-based strategies, high yield is an integral component of a well-diversified
portfolio, offering attractive all-in yield levels that combine risk-on exposures with sensitivity to interest rates. As a fixed
income instrument, high yield bonds have realized strong empirical risk-adjusted returns while helping to diversify away from
traditional equity or core fixed income-only portfolios. At higher starting yield levels, the higher quality focus on the European
high yield market also warrants a constructive longer-term outlook even during periods of moderately slower growth. These
characteristics have demonstrated the value of high yield as a strategic allocation in a multi-asset or fixed-income portfolio.

As high yield has gained prevalence in investor portfolios, the size and depth of the high yield market has expanded consid-
erably, allowing both active and index-based approaches to high yield investing to navigate market conditions more easily,
particularly when liquidity was more historically challenged. For investors, the ability to dynamically reallocate in and out of
high yield has made it easier to express tactical views when yields and spreads have become more attractive.

Furthermore, the depth of the high yield market has also allowed investors to take more nuanced views on their high yield
investments. Tilting into or away from certain industries, expressing quality preferences across ratings or spreads/yields to
reflect either strategic or tactical market views can potentially help investors more thoughtfully gain exposure to the high
yield asset class with greater consideration for management of portfolio opportunities and risks.

Past performance is not a reliable indicator of future results. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect.
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Important information - EMEA, APAC & LATAM

DWS is the brand name of DWS Group GmbH & Co. KGaA and its subsidiaries under which they do business. The DWS legal entities offering
products or services are specified in the relevant documentation. DWS, through DWS Group GmbH & Co. KGaA, its affiliated companies and
its officers and employees (collectively “DWS") are communicating this document in good faith and on the following basis.

This document is for information/discussion purposes only and does not constitute an offer, recommendation or solicitation to conclude a
transaction and should not be treated as investment advice.

This document is intended to be a marketing communication, not a financial analysis. Accordingly, it may not comply with legal obligations
requiring the impartiality of financial analysis or prohibiting trading prior to the publication of a financial analysis.

This document contains forward looking statements. Forward looking statements include, but are not limited to assumptions, estimates,
projections, opinions, models and hypothetical performance analysis. No representation or warranty is made by DWS as to the reasonable-
ness or completeness of such forward looking statements. Past performance is no guarantee of future results.

The information contained in this document is obtained from sources believed to be reliable. DWS does not guarantee the accuracy, com-
pleteness or fairness of such information. All third party data is copyrighted by and proprietary to the provider. DWS has no obligation to
update, modify or amend this document or to otherwise notify the recipient in the event that any matter stated herein, or any opinion,
projection, forecast or estimate set forth herein, changes or subsequently becomes inaccurate.

Investments are subject to various risks. Detailed information on risks is contained in the relevant offering documents.

No liability for any error or omission is accepted by DWS. Opinions and estimates may be changed without notice and involve a number of
assumptions which may not prove valid.

DWS does not give taxation or legal advice.
This document may not be reproduced or circulated without DWS's written authority.

This document is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in
any locality, state, country or other jurisdiction, including the United States, where such distribution, publication, availability or use would
be contrary to law or regulation or which would subject DWS to any registration or licensing requirement within such jurisdiction not cur-
rently met within such jurisdiction. Persons into whose possession this document may come are required to inform themselves of, and to
observe, such restrictions.

© 2024 DWS Investment GmbH
Issued in the UK by DWS Investments UK Limited which is authorised and regulated in the UK by the Financial Conduct Authority.
© 2024 DWS Investments UK Limited

In Hong Kong, this document is issued by DWS Investments Hong Kong Limited. The content of this document has not been reviewed by
the Securities and Futures Commission.

© 2024 DWS Investments Hong Kong Limited

In Singapore, this document is issued by DWS Investments Singapore Limited. The content of this document has not been reviewed by the
Monetary Authority of Singapore.

© 2024 DWS Investments Singapore Limited

In Australia, this document is issued by DWS Investments Australia Limited (ABN: 52 074 599 401) (AFSL 499640). The content of this
document has not been reviewed by the Australian Securities and Investments Commission.

© 2023 DWS Investments Australia Limited
For institutional / professional investors in Taiwan:

This document is distributed to professional investors only and not others. Investing involves risk. The value of an investment and the income
from it will fluctuate and investors may not get back the principal invested. Past performance is not indicative of future performance. This is
a marketing communication. It is for informational purposes only. This document does not constitute investment advice or a recommenda-
tion to buy, sell or hold any security and shall not be deemed an offer to sell or a solicitation of an offer to buy any security. The views and
opinions expressed herein, which are subject to change without notice, are those of the issuer or its affiliated companies at the time of
publication. Certain data used are derived from various sources believed to be reliable, but the accuracy or completeness of the data is not
guaranteed and no liability is assumed for any direct or consequential losses arising from their use. The duplication, publication, extraction
or transmission of the contents, irrespective of the form, is not permitted.
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The brand DWS represents DWS Group GmbH & Co. KGaA and any of its subsidiaries, such as DWS Distributors, Inc., which offers investment
products, or DWS Investment Management Americas Inc. and RREEF America L.L.C., which offer advisory services.

This document has been prepared without consideration of the investment needs, objectives or financial circumstances of any investor.
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investments and strategies described or provided by DWS, are appropriate, in light of their particular investment needs, objectives and
financial circumstances. Furthermore, this document is for information/discussion purposes only and does not and is not intended to con-
stitute an offer, recommendation or solicitation to conclude a transaction or the basis for any contract to purchase or sell any security, or
other instrument, or for DWS to enter into or arrange any type of transaction as a consequence of any information contained herein and
should not be treated as giving investment advice. DWS, including its subsidiaries and affiliates, does not provide legal, tax or accounting
advice. This communication was prepared solely in connection with the promotion or marketing, to the extent permitted by applicable law,
of the transaction or matter addressed herein, and was not intended or written to be used, and cannot be relied upon, by any taxpayer for
the purposes of avoiding any U.S. federal tax penalties. The recipient of this communication should seek advice from an independent tax
advisor regarding any tax matters addressed herein based on its particular circumstances. Investments with DWS are not guaranteed, unless
specified. Although information in this document has been obtained from sources believed to be reliable, we do not guarantee its accuracy,
completeness or fairness, and it should not be relied upon as such. All opinions and estimates herein, including forecast returns, reflect our
judgment on the date of this report, are subject to change without notice and involve a number of assumptions which may not prove valid.

Investments are subject to various risks, including market fluctuations, regulatory change, counterparty risk, possible delays in repayment
and loss of income and principal invested. The value of investments can fall as well as rise and you may not recover the amount originally
invested at any point in time. Furthermore, substantial fluctuations of the value of the investment are possible even over short periods of
time. Further, investment in international markets can be affected by a host of factors, including political or social conditions, diplomatic
relations, limitations or removal of funds or assets or imposition of (or change in) exchange control or tax regulations in such markets.
Additionally, investments denominated in an alternative currency will be subject to currency risk, changes in exchange rates which may have
an adverse effect on the value, price or income of the investment. This document does not identify all the risks (direct and indirect) or other
considerations which might be material to you when entering into a transaction. The terms of an investment may be exclusively subject to
the detailed provisions, including risk considerations, contained in the Offering Documents. When making an investment decision, you should
rely on the final documentation relating to the investment and not the summary contained in this document.

This publication contains forward looking statements. Forward looking statements include, but are not limited to assumptions, estimates,
projections, opinions, models and hypothetical performance analysis. The forward looking statements expressed constitute the author's
judgment as of the date of this material. Forward looking statements involve significant elements of subjective judgments and analyses and
changes thereto and/or consideration of different or additional factors could have a material impact on the results indicated. Therefore,
actual results may vary, perhaps materially, from the results contained herein. No representation or warranty is made by DWS as to the
reasonableness or completeness of such forward looking statements or to any other financial information contained herein. We assume no
responsibility to advise the recipients of this document with regard to changes in our views.

No assurance can be given that any investment described herein would yield favorable investment results or that the investment objectives
will be achieved. Any securities or financial instruments presented herein are not insured by the Federal Deposit Insurance Corporation
(“FDIC") unless specifically noted, and are not guaranteed by or obligations of DWS or its affiliates. We or our affiliates or persons associated
with us may act upon or use material in this report prior to publication. DB may engage in transactions in a manner inconsistent with the
views discussed herein. Opinions expressed herein may differ from the opinions expressed by departments or other divisions or affiliates of
DWS. This document may not be reproduced or circulated without our written authority. The manner of circulation and distribution of this
document may be restricted by law or regulation in certain countries. This document is not directed to, or intended for distribution to or use
by, any person or entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction, including the United
States, where such distribution, publication, availability or use would be contrary to law or regulation or which would subject DWS to any
registration or licensing requirement within such jurisdiction not currently met within such jurisdiction. Persons into whose possession this
document may come are required to inform themselves of, and to observe, such restrictions.
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performance. Further information is available upon investor's request. All third party data (such as MSCI, S&P & Bloomberg) are copyrighted
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For Investors in Canada: No securities commission or similar authority in Canada has reviewed or in any way passed upon this document or
the merits of the securities described herein and any representation to the contrary is an offence. This document is intended for discussion
purposes only and does not create any legally binding obligations on the part of DWS Group. Without limitation, this document does not
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should rely solely on the final documentation relating to the transaction you are considering, and not the information contained herein. DWS
Group is not acting as your financial adviser or in any other fiduciary capacity with respect to any transaction presented to you. Any trans-
action(s) or products(s) mentioned herein may not be appropriate for all investors and before entering into any transaction you should take
steps to ensure that you fully understand such transaction(s) and have made an independent assessment of the appropriateness of the
transaction(s) in the light of your own objectives and circumstances, including the possible risks and benefits of entering into such transac-
tion. You should also consider seeking advice from your own advisers in making this assessment. If you decide to enter into a transaction
with DWS Group you do so in reliance on your own judgment. The information contained in this document is based on material we believe
to be reliable; however, we do not represent that it is accurate, current, complete, or error free. Assumptions, estimates and opinions con-
tained in this document constitute our judgment as of the date of the document and are subject to change without notice. Any projections
are based on a number of assumptions as to market conditions and there can be no guarantee that any projected results will be achieved.
Past performance is not a guarantee of future results. The distribution of this document and availability of these products and services in
certain jurisdictions may be restricted by law. You may not distribute this document, in whole or in part, without our express written permis-
sion.
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