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* Solvency Il requires risk-related capital buffers for corporate bonds

* Factors provide higher return on capital than passive portfolios

* Solvency-integrated factor portfolios further improve return on capital

Introduction

Insurance companies in the European Union are subject to the Solvency Il regulatory /‘ mteg lfaJU ﬂg

framework requiring them to hold capital buffers as a protection against adverse

movements in their investment portfolios. Several member states impose very similar capital S ‘ ‘ |
requirements on their pension funds too. Solvency Il is causing requlated insurers and D \/e m Cy
pension funds to shift their attention from optimizing the risk-adjusted return {e.g. the | HJ[D fa CJ[O ’/

Sharpe ratio) to optimizing the return on capital, i.e. the average return on a portfolio

divided by the amount of required Solvency Il capital. X
strategles

In this article we demonstrate how Solvency Il capital requirements can be integrated into

factor strategies to increase the return on capital. We focus on the credit risk solvency capital | e a d S J[O a
requirement (SCR) for corporate bonds, which stipulates that institutions should hold more

capital for longer-dated and lower-rated bonds. Even though volatility and the SCR are h | g h e I/
correlated, they are not the same. Especially in the shorter-duration segment of the market

we observe differences between volatility and the SCR, leading to different portfolios. Ifet U I/ m O m

Because factor investment strategies are systematic, they lend themselves very well to the ,
explicit incorporation of the SCR. Using well-researched factors value, momentum, size, low Ca p |J[a |

risk, and quality, a factor portfolio generates a higher Sharpe ratio than a passive credit




portfolio by harvesting factor premiums. Given the positive correlation between the SCR and
volatility, a factor portfolio already gives investors a higher return on capital. By explicitly
taking the SCR into account, the portfolio provides an optimal exposure to those bonds that
score well on factors, but require a limited amount of capital, thus further improving the

return on capital.

Below, we first provide a brief recap of the SCR for credit risk under Solvency Il. Then we show
that multi-factor portfolios generate a higher return on capital than a passive portfolio,
primarily by offering a higher return for the same SCR. Finally, we demonstrate that by
explicitly taking the SCRinto account, investors can make their own trade-off between return

and the required amount of Solvency capital, leading to an optimal return-on-capital ratio.

Recap of the credit risk capital requirement under Solvency Il

Solvency Il requires requlated insurers and pension funds to maintain buffers to ensure they
can withstand adverse price movements in their corporate bond portfolios due to
fluctuations in interest rates and credit spreads. In this article we only consider the credit risk
SCR, because interest rate exposure is often managed separately in the context of an
institution’s liabilities.

A corporate bond'’s credit risk SCR depends on its duration and its credit rating. Figure 1
illustrates this relationship between duration, rating, and the SCR. Clearly, shorter-dated,
higher-rated bonds are treated more favorably than longer-dated, lower-rated bonds. For
example, the SCR for a BBB-rated bond with 5-year duration is nearly four times as high as
for an A-rated bond with 2%-year duration. To earn the same return on capital the return

will need to be four times as high as well,

Figure 1 | Corporate bond Solvency Il Capital Requirement
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Factor portfolios have an attractive return on capital

In an earlier white paper!, we documented that the SCR is highly correlated with realized
credit volatility. Using updated data up to 2017, we find a correlation of 85% for rating-
duration portfolios. Given this strong correlation between the SCR and credit volatility,
portfolios that obtain a high return on volatility (Sharpe ratio) are also attractive from a
return-on-capital perspective. In previous research we have shown that high Sharpe ratios
can be obtained by tilting the portfolio towards factors; see, for example, our recent white
paper? for an introduction to the low-risk, quality, value, momentum, and size factors, and

their historical Sharpe ratios.

Here, we show the return-on-capital ratio® for each factor over the period 1994-2017; see
Figure 2. The chart depicts the return on capital for a portfolio consisting of the best 10% of
the bonds according to each factor (labelled D1). These factor portfolios are constructed

separately for the global investment grade universe and the global high yield universe.

Clearly, the D1 portfolios generated a higher return on capital than the market index. The
size, value and momentum D1 portfolios had higher returns with similar SCRs, while the low-
risk/quality D1 portfolio generated market-like returns with lower SCRs. By tilting a portfolio
towards bonds that score well on factors, and avoiding bonds that have poor factor scores,
investors can construct a portfolio that has a higher return on capital than a portfolio that

passively tracks the market.

Figure 2 | Return-on-capital ratio for factor top decile portfolios
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Source: Robeco, Bloomberg Barclays. USD+EUR-denominated corporate bonds, 1994-2017. Decile portfolios
constructed by equally weighting top ranked bonds and holding them for 12 months.
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Although the results in Figure 2 show that factors are useful building blocks in constructing
portfolios, they are not representative of a realistic investment strategy: the analysis
assumes perfect liquidity and zero transaction costs for each bond, uses a fixed investment

horizon, and could have concentrated positions in particular issuers, sectors, or regions.

Our multi-factor credits and multi-factor high vyield strategies explicitly take liguidity,
transaction costs, and turnover into account, and result in well-diversified portfalios. They
therefore offer more realistic expectations for attainable improvements in the return-on-
capital ratio. The solid bars in Figure 3 show the return on capital for these strategies, using
returns after conservatively estimated transaction costs. Both in the investment grade and
high yield markets, a multi-factor strategy delivers a substantially higher return on capital
than the market, mainly by generating higher returns with a market-like SCR. Within
investment grade, the increase in the return on capital was driven by the multi-factor
portfolio generating a credit return of 2.1% compared to a credit return of 0.7% for the
market, while the average SCR was comparable; 9.9%, compared to a 9.0% SCR for the
market. Similarly within high yield, the multi-factor portfolio attained a credit return that
was substantially higher than the market; 4.8%, while the market returned 2.4%. The
average SCR for the portfolio was less than that of the market, 25.0% compared to 28.6%.

Figure 3 | Return-on-capital ratio for multi-factor credits and multi-factor high yield strategies, without
SCR integration (solid bars) and with SCR integration (striped bars), and the investment grade and high
yield market index
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Source: Robeco, Bloomberg Barclays. USD+EUR-denominated corporate bonds, 1994-2017.
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Explicit integration of SCR improves return on capital

As mentioned earlier, credit volatility and SCR are highly correlated, but not perfectly (i.e.
85%). To explore their differences, we create 35 bond portfolios, by first splitting bonds into
seven rating categories (AAA, AA, A, BBB, BB, B, and CCC and lower), and then creating five
equally-populated duration portfolios within each rating category. Figure 4 plots the realized
volatility against the SCR, visually confirming the positive correlation between the two

measures (see the dashed line).

However, we also find, especially within high yield, that longer-duration bonds have a high
SCR compared to their volatility, while shorter-duration bonds have a low SCR compared to
their volatility. This implies that in a SCR-based framework, shorter-duration bonds are more

attractive than they are in a volatility-based framework.

Figure 4 | The solvency capital requirement (SCR) versus credit volatility for rating-duration portfolios
(color is rating; shading is duration: darker=longer duration, lighter=shorter duration)
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Source: Robeco, Bloomberg Barclays. USD+EUR-denominated corporate bonds, 1994-2017.

Next, we investigate the benefits of incorporating the SCR explicitly into our multi-factor
strategies. Figure 3 above has already demonstrated the added value of integrating SCR into
our multi-factor strategies. The striped bars show the additional return on capital that can

be obtained by explicitly incorporating the SCR into the selection model.

To explain this in more detail, in Figure 5 and Figure 6 we explare the effects of incorporating
the SCR into the multi-factor model. The rightmost dots show our standard Multi-Factor
Credits strategy (including up to 10% BBs) and Multi-Factor High Yield strategy (including up
to 10% BBBs) without SCR integration. By incorporating SCR we are in fact penalizing bonds
that require more Solvency capital. This leads to a reduction in the SCR of the portfolio.

Within investment grade, the SCR can be more than halved, reducing it from almost 10% in
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our standard portfolio to just below 4%. Within high yield, the SCR decreases from almost
25% to just below 14%.

As we move to the left in the charts, we gradually increase the importance of the SCR in the
bond selection. This results in an improvement in the return on capital, as the portfolio
moves closer to the dashed optimal return-on-capital line. The first steps deliver a substantial
increase in the return on capital, as the SCR of the portfolio is reduced while credit returns
only modestly decline. Portfolios that integrate the SCR also have a lower credit volatility and
beta, and a higher Sharpe ratio. We see that they also have lower durations and a higher
average credit rating.

At a certain point, giving more weight to the SCR leads to a portfolio that is dominated by
low-SCR bonds. This reduces the portfolio’s exposure to our factors and causes a

disproportionally large decline in credit returns (i.e. the leftmost dots).

Figure 5 | Impact of integrating the SCRin investment grade multi-factor strategies on SCR, return, and
return on capital
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Source: Robeco, Bloomberg Barclays. USD+EUR-denominated investment grade corporate bonds, 1994-2017.
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Figure 6 | Impact of integrating the SCR in high yield multi-factor strategies on SCR, return, and return
on capital
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Source: Robeco, Bloomberg Barclays. USD+EUR-denominated high yield corporate bonds, 1994-2017.

The optimal level of SCR integration is highly dependent on the specific goals and guidelines
of the client. It depends on the level of risk one is willing to take, the corresponding amount
of Solvency Il capital, and the desired level of credit returns. We have demonstrated that by
incorporating the SCR into the multi-factor model, we can efficiently improve the return-on-

capital ratio and flexibly tailor a portfolio to match the desired risk and return profile.

Conclusions

The Solvency Il requlatory framework requires insurers in the European Union, as well as
pension funds in several member states, to maintain capital buffers to protect their
investment portfolios in the event of negative events. This causes an increased focus on
return-on-capital optimization. In this article we have shown how we can explicitly integrate
Solvency Il capital requirements into factor credit strategies. This allows investors to design
portfolios with a higher return on capital than standard factor strategies, which already offer

a higher return on capital than a passive credit portfolio.
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Important Information

Robeco Institutional Asset Management B.V. has a license as manager of Undertakings for Collective Investment in Transferable Securities (UCITS) and Alternative Investment Funds (AlFs) (“Fund(s)”) from The Netherlands Authority for the
Financial Markets in Amsterdam. This document is solely intended for professional investors, defined as investors qualifying as professional clients, have requested to be treated as professional clients or are authorized to receive such
information under any applicable laws. Robeco Institutional Asset Management B.V and/or its related, affiliated and subsidiary companies, (“Robeco”), will not be liable for any damages arising out of the use of this document. Users of
this information who provide investment services in the European Union have their own responsibility to assess whether they are allowed to receive the information in accordance with MiFID Il regulations. To the extent this information
qualifies as a reasonable and appropriate minor non-monetary benefit under MiFID II, users that provide investment services in the European Union are responsible to comply with applicable recordkeeping and disclosure requirements.
The content of this document is based upon sources of information believed to be reliable and comes without warranties of any kind. Without further explanation this document cannot be considered complete. Any opinions, estimates or
forecasts may be changed at any time without prior warning. If in doubt, please seek independent advice. It is intended to provide the professional investor with general information on Robeco’s specific capabilities, but has not been
prepared by Robeco as investment research and does not constitute an investment recommendation or advice to buy or sell certain securities or investment products and/or to adopt any investment strategy and/or legal, accounting or tax
advice. All rights relating to the information in this document are and will remain the property of Robeco. This material may not be copied or used with the public. No part of this document may be reproduced, or published in any form or
by any means without Robeco's prior written permission. Investment involves risks. Before investing, please note the initial capital is not guaranteed. Investors should ensure that they fully understand the risk associated with any Robeco
product or service offered in their country of domicile (“Funds”). Investors should also consider their own investment objective and risk tolerance level. Historical returns are provided for illustrative purposes only. The price of units may go
down as well as up and the past performance is not indicative of future performance. If the currency in which the past performance is displayed differs from the currency of the country in which you reside, then you should be aware that
due to exchange rate fluctuations the performance shown may increase or decrease if converted into your local currency. The performance data do not take account of the commissions and costs incurred on trading securities in client
portfolios or on the issue and redemption of units. Unless otherwise stated, the prices used for the performance figures of the Luxembourg-based Funds are the end-of-month transaction prices net of fees up to 4 August 2010. From 4
August 2010, the transaction prices net of fees will be those of the first business day of the month. Return figures versus the benchmark show the investment management result before management and/or performance fees; the Fund
returns are with dividends reinvested and based on net asset values with prices and exchange rates of the valuation moment of the benchmark. Please refer to the prospectus of the Funds for further details. Performance is quoted net of
investment management fees. The ongoing charges mentioned in this document are the ones stated in the Fund's latest annual report at closing date of the last calendar year. 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 where such distribution, document, availability or use would be contrary to law or regulation or which would subject
any Fund or Robeco Institutional Asset Management B.V. to any registration or licensing requirement within such jurisdiction. Any decision to subscribe for interests in a Fund offered in a particular jurisdiction must be made solely on the
basis of information contained in the prospectus, which information may be different from the information contained in this document. Prospective applicants for shares should inform themselves as to legal requirements also applying
and any applicable exchange control regulations and applicable taxes in the countries of their respective citizenship, residence or domicile. The Fund information, if any, contained in this document is qualified in its entirety by reference to
the prospectus, and this document should, at all times, be read in conjunction with the prospectus. Detailed information on the Fund and associated risks is contained in the prospectus. The prospectus and the Key Investor Information
Document for the Robeco Funds can all be obtained free of charge at www.robeco.com.

Additional Information for US investors

Neither Robeco Institutional Asset Management B.V. nor the Robeco Capital Growth Funds have been registered under the United States Federal Securities Laws, including the Investment Company Act of 1940, as amended, the United
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