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A HEDGE AND A HOPE
THE EFFECTS OF CREDIT MIGRATION ON LIABILITY-DRIVEN
INVESTMENT STRATEGIES (PART II)
Liability-driven investment (LDI) strategies are a good hedge for changes in the price of
credit risk, but not such a good hedge for the ‘”events of credit risk”—rating downgrades
and defaults.
Credit migration represents a fat, long-term, left-tail risk to a pension plan’s funded status,
while most standard asset allocation approaches are hardwired to a normal distribution. So
is modern portfolio theory really a good framework for measuring and managing this risk?
In this paper we analyze the unusual risk characteristics of credit migration, explore what
this means for pension asset allocation strategies, and suggest ways plan sponsors can
employ LDI to both help meet short-term hedging objectives, while still combating the longterm tail risk of credit migration.

THE PRICE OF CREDIT RISK
Many plan sponsors use LDI strategies to reduce the volatility of their pension plan. One of the
principal drivers of that volatility is movements in the high-quality, AA-rated corporate bond
market spread used in the liability discount rate.
Changes in that corporate bond market spread represent changes in the price of credit risk—
the extra expected return demanded by bond investors to bear credit risk. If the LDI portfolio is
aligned with both the liability duration and discount rate spread quality, it can protect the plan’s
funded status, not just from changes in interest rates, but also from changes in this price of
credit risk.

THE EVENTS OF CREDIT RISK
If market spread is the price of risk, then credit downgrades and defaults are the events of
risk—the downside risk that corporate bond investors are paid to take.
In our previous paper, “A Tale of Two Recessions,” we explained how pension liability discount
rates are not subject to downgrade risk and showed that actual downgrades tend to bunch, or
cluster, following a recession. Downgrade risk exhibits fatter tails than a normal distribution,
which means that really bad outcomes happen more often than expected.
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CREDIT MIGRATION IS NOT A NORMAL DISTRIBUTION
The chart below shows the distribution of the one-year estimated cost of credit migration1 of the Barclays U.S. Corporate AA 10+ Year
Index between 1993 and 2015 compared to the normal distribution. As you can see, the worst negative migration outcomes occurred
almost 11 times more frequently than implied by the normal distribution.
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This result has two important implications for a pension plan’s investment strategy. First, while LDI is a good hedge against
changes in interest rates and changes in the price of credit risk, it is a poor hedge against the events of credit risk. Seco nd,
although most approaches to asset allocation focus on standard deviation as the measure of risk, downgrade risk does not fit
that framework well.

WHAT LIES BEYOND?
LDI approaches are often selected on the basis of models that focus on a singleperiod optimization that assumes a normal distribution of credit risk. In this
framework, one standard deviation is just as good as two or three. For example,
reducing the expected tracking error (one standard deviation) between plan
assets and liabilities appears to be the objective of many “hibernation” strategies.

Credit migration is not a continual
attrition—the worst outcomes are
sporadic, but can be significant.

However, the fat downside tail that lies beyond two standard deviations for credit asset classes should give sponsors pause. If the idea
of hibernation is to run the pension plan on their balance sheet over several decades, we believe credit stress scenarios should be part
of the LDI discussion.

THE TRADE-OFF BETWEEN SHORT-TERM AND LONG-TERM SURPLUS PROTECTION
This situation presents plan sponsors with a difficult trade-off—they can get short-term protection from a fluctuating actuarial discount
rate only if they also accept exposure to the longer-term (fat) tail risk of downgrades.

1

This estimate of the cost of credit migration follows the approach outlined in the section ‘Historical cost of credit migration’ on page 4.
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For sponsors who choose to target the short-term reduction in volatility provided by LDI strategies, it is important to understand and
estimate the cost of credit migration and then include it in their strategic asset allocation studies. The logical next step is to identify
strategies to reduce or replace this cost.

ESTIMATING THE COST OF CREDIT MIGRATION
In this section, we outline an approach for estimating the expected cost of credit migration using the Barclays U.S. Corporate AA 10+
Year Index and then contrast that expectation against the historical cost.

THE EXPECTED COST OF CREDIT MIGRATION
To estimate the expected cost of credit migration, we assume that future downgrade rates will match the historical experience (as
illustrated in the chart below) and that, when a bond is downgraded, its spread widens in line with the current spread term structure.2
This approach has the benefit of using currently observable market prices. However, it risks underestimating the future cost of credit
migration because, inevitably, markets will undergo periods of stress and above-average downgrades, and market spreads may well be
wider than they are today.

MOODY'S
AVERAGE
ANNUAL CREDIT
RATING
MIGRATION
RATES
October 1993 to
December 2015

Beginning Rating

Ending Rating
AAA

AA

A

BBB

BB

B

CCC

D

AAA

93%

6%

0%

0%

0%

0%

0%

0%

AA

1%

91%

7%

1%

0%

0%

0%

0%

A

0%

3%

91%

6%

0%

0%

0%

0%

BBB

0%

0%

4%

91%

4%

1%

0%

0%

BB

0%

0%

0%

8%

83%

8%

1%

1%

B

0%

0%

0%

0%

5%

84%

7%

3%

CCC

0%

0%

0%

0%

0%

4%

68%

27%

D

0%

0%

0%

0%

0%

0%

0%

100%

Sources: Moody’s and PGIM Fixed Income. Shown for illustrative purposes only.

Using this approach, the expected annual cost of credit migration is approximately 37 bps based on spread data for the Barclays U.S.
Corporate AA 10+ Year Index as of December 2015. Given the current option-adjusted spread (OAS) on this index of 150 bps, we
would expect to lose about 25%3 of that OAS due to credit migration.
But is this estimate robust? It might also be useful to compare this point-in-time estimate with an estimate of how much actual return
has been lost to credit migration in the past.

2

For each beginning rating, i, and each ending rating, j, the formula for the expected cost of credit migration is:
𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑒𝑛𝑑𝑖𝑛𝑔

∑

∑

𝑥=𝑖

𝑦=𝑗

(Migration Ratex,y ∗ Quality Spreadx,y ∗ Index Duration)

Where Migration Ratex,y is the migration rate for bonds with beginning period rating x and ending period rating y and
Where Quality Spreadx,y is the spread change assumption for a bond moving from rating x to rating y.
3 Estimated Cost of Credit Migration / Average OAS = 37 bps / 150 bps = 25%.
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THE HISTORICAL COST OF CREDIT MIGRATION
To estimate the historical cost over a long period, we compared the realized historical excess return of the Barclays U.S. Corporate AA
10+ Year Index (which includes downgrades) versus a naïve estimate of the excess return on this index with downgrades stripped out.
This naïve model is our proxy of the liability—because liabilities cannot be downgraded.
To remove the effect of downgrades, we only considered the index’s average spread, and any changes in that spread, during the
period. Our formula is:

OAS – ∆OAS * Spread Duration + ½ (∆OAS)² * Convexity
(Spread duration would be the whole story, however, given the long dated nature of the index, including a convexity term in this estimate gives a
better approximation of the expected excess return.)

The chart below compares this naïve expected excess return (dark blue line) to the actual excess return achieved by the Barclays U.S.
Corporate AA 10+ Year Index from 1993 to 2015 (light blue line). The difference between these two return series represents our
estimate of the historical cost of migration (and monthly roll down4).
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Using the historical approach, the average annual cost of credit migration and roll down is 83 bps, while the average OAS during this
period was 111 bps. This means that, without any mitigating strategies, we estimate that 74%5 of the expected average OAS was lost
due to credit migration during this period.

MITIGATING THE RISK OF CREDIT MIGRATION
Comparing these two approaches, we observe a reasonably significant difference between the expected annual migration cost (37 bps
or 25% of the current OAS) versus the historical migration cost (83 bps or 74% of the average OAS). This difference highlights the
impact of bunched downgrade experiences following the two most recent recessions in 2001 and 2008/2009. It also contrasts the

Because the spread curve typically slopes upward, new issues entering the Barclays U.S. Corporate AA 10+ Year Index usually have wider spreads than bonds that leave the index
once their maturity is too short for inclusion. The performance due to this typical spread tightening is referred to as roll down. Since this effect is generally positive, we underestimate the
cost of credit migration. Using our simple approach for estimating the cost of credit migration, it is not possible to split out the roll down effect.
5 Estimated Cost of Credit Migration / Average OAS = 83 bps / 111 bps = 74%.
4

Page 4

PERSPECTIVES—January 2016

smooth expectations of migration cost with the lumpiness of the realized historical experience. In happy times the market
underestimates future losses from credit migration.
In practice, the actual realized cost of credit migration will be a function of the severity and the nature of the recessions experienced in
the future. Both of these factors are difficult to predict, pointing to the need to explicitly consider the uncertainty of credit migration
assumptions in asset allocation decisions. As we pointed out in our previous paper, “A Tale of Two Recessions,” the last two U.S.
recessions had different patterns of credit migration and precipitated downgrades from different industry sectors and credit quality
cohorts.

HERE’S HOPING…
Additionally, plan sponsors should consider strategies to mitigate this lop-sided risk. One option is to diversify the LDI portfolio with
assets that offer greater structural protection against downgrades than corporate bonds—for example, high quality structured products.
Another option is to employ active management within the LDI portfolio and generate alpha to replace credit migration costs. Given the
opportunity set currently available in the fixed income markets, we believe that it should be achievable to replace the credit migration
cost of between 37 bps to 83 bps from alpha.
The analysis presented in this paper uses the excess returns of the Barclays U.S. Corporate AA 10+ Year Index. Naturally, the index
bears the brunt of every downgrade, while the liability suffers no downgrades. To mitigate this tail risk, LDI managers need to focus on
understanding which sectors and issuers could be downgraded. This points to the need for alpha generation driven by fundamental
research and security and sector selection.
By choosing an alpha generation strategy that is aligned with the goal of avoiding downgrades, hopefully the alpha will be produced at
the same time that downgrades occur, offsetting, at least partially, the cost of credit migration. But keep in mind, this is a hope rather
than a hedge.

CONCLUSION
LDI is not just a hedge. It's a hedge and a hope. You get a good hedge against movements in interest rates and credit spreads.
And you hope that the cost of credit migration is not too bad. But hope is not a strategy. Instead, we believe plan sponsors should
try to generate sufficient alpha to replace the cost of credit migration, align that alpha generation with the goal of avoiding
downgrades (fundamental credit research) and diversify the LDI portfolio with assets which offer greater structural protection from
downgrades (high quality structured products).
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NOTICE: IMPORTANT INFORMATION
Source(s) of data (unless otherwise noted): PGIM Fixed Income as of November 2018.
PGIM Fixed Income operates primarily through PGIM, Inc., a registered investment adviser under the U.S. Investment Advisers Act of 1940, as
amended, and a Prudential Financial, Inc. (“PFI”) company. PGIM Fixed Income is headquartered in Newark, New Jersey and also includes the
following businesses globally: (i) the public fixed income unit within PGIM Limited, located in London; (ii) PGIM Japan Co., Ltd. (“PGIM Japan”),
located in Tokyo; and (iii) the public fixed income unit within PGIM (Singapore) Pte. Ltd., located in Singapore. Prudential Financial, Inc. of the
United States is not affiliated with Prudential plc, which is headquartered in the United Kingdom. Prudential, PGIM, their respective logos, and
the Rock symbol are service marks of PFI and its related entities, registered in many jurisdictions worldwide.
These materials are for informational or educational purposes only. The information is not intended as investment advice and is not
a recommendation about managing or investing assets. In providing these materials, PGIM is not acting as your fiduciary as defined
by the Department of Labor.These materials represent the views, opinions and recommendations of the author(s) regarding the economic
conditions, asset classes, securities, issuers or financial instruments referenced herein. Distribution of this information to any person other than
the person to whom it was originally delivered and to such person’s advisers is unauthorized, and any reproduction of these materials, in whole
or in part, or the divulgence of any of the contents hereof, without prior consent of PGIM Fixed Income is prohibited. Certain information
contained herein has been obtained from sources that PGIM Fixed Income believes to be reliable as of the date presented; however, PGIM
Fixed Income cannot guarantee the accuracy of such information, assure its completeness, or warrant such information will not be changed.
The information contained herein is current as of the date of issuance (or such earlier date as referenced herein) and is subject to change without
notice. PGIM Fixed Income has no obligation to update any or all of such information; nor do we make any express or implied warranties or
representations as to the completeness or accuracy or accept responsibility for errors. Your capital is at risk and the value of investments
can go down as well as up. These materials are not intended as an offer or solicitation with respect to the purchase or sale of any
security or other financial instrument or any investment management services and should not be used as the basis for any investment
decision. No risk management technique can guarantee the mitigation or elimination of risk in any market environment. Past
performance is not a guarantee or a reliable indicator of future results and an investment could lose value. No liability whatsoever is
accepted for any loss (whether direct, indirect, or consequential) that may arise from any use of the information contained in or derived
from this report. PGIM Fixed Income and its affiliates may make investment decisions that are inconsistent with the recommendations
or views expressed herein, including for proprietary accounts of PGIM Fixed Income or its affiliates.
The opinions and recommendations herein do not take into account individual client circumstances, objectives, or needs and are not intended
as recommendations of particular securities, financial instruments or strategies to particular clients or prospects. No determination has been
made regarding the suitability of any securities, financial instruments or strategies for particular clients or prospects. For any securities or
financial instruments mentioned herein, the recipient(s) of this report must make its own independent decisions.
Conflicts of Interest: PGIM Fixed Income and its affiliates may have investment advisory or other business relationships with the issuers of
securities referenced herein. PGIM Fixed Income and its affiliates, officers, directors and employees may from time to time have long or short
positions in and buy or sell securities or financial instruments referenced herein. PGIM Fixed Income and its affiliates may develop and publish
research that is independent of, and different than, the recommendations contained herein. PGIM Fixed Income’s personnel other than the
author(s), such as sales, marketing and trading personnel, may provide oral or written market commentary or ideas to PGIM Fixed Income’s
clients or prospects or proprietary investment ideas that differ from the views expressed herein. Additional information regarding actual and
potential conflicts of interest is available in Part 2A of PGIM Fixed Income’s Form ADV.
In the United Kingdom and various European Economic Area (`EEA') jurisdictions, information is issued by PGIM Limited with
registered office: Grand Buildings, 1-3 Strand, Trafalgar Square, London, WC2N 5HR. PGIM Limited is authorised and regulated by
the Financial Conduct Authority of the United Kingdom (registration number 193418) and duly passported in various jurisdictions in
the EEA. These materials are issued by PGIM Limited to persons who are professional clients or eligible counterparties for the
purposes of the Financial Conduct Authority’s Conduct of Business Sourcebook. In certain countries in Asia, information is presented
by PGIM Singapore, a Singapore investment manager registered with and licensed by the Monetary Authority of Singapore. In Japan,
information is presented by PGIM Japan, registered investment adviser with the Japanese Financial Services Agency. In South Korea,
information is presented by PGIM, Inc., which is licensed to provide discretionary investment management services directly to South
Korean investors. In Hong Kong, information is presented by representatives of PGIM (Hong Kong) Limited, a regulated entity with
the Securities and Futures Commission in Hong Kong to professional investors as defined in Part 1 of Schedule 1 of the Securities
and Futures Ordinance.
© 2018 PFI and its related entities.
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