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A Way to Enhance Performance and Control Credit Risk in Corporate Bond
Portfolios

Using credit risk dispersion to find mispriced bonds

Corporate bond fund managers have long used credit ratings to assess credit risk and to
segment assets within their portfolios. This approach has obviously worked well, as evidenced
by ratings’ deeply entrenched roles in investors’ asset selection and risk management
processes. In this paper we show how combining credit ratings with Expected Default
Frequency (EDF™) probability of default measures from Moody's Analytics provides a way for
investment grade and high yield investors to generate alpha and control credit risk, the latter
measured by rates of downgrade and default. The success of the strategy is driven by two
factors. The first is that the risk of credit deterioration, as captured in this instance by EDF
metrics, is often not fully factored into corporate bond prices. Fund managers can thus use
EDFs to identify opportunities both to acquire cheap assets and to shed expensive ones.
Secondly, the granular nature of EDF measures means that there are wide ranges of default risk
per rating category — even deep in the realm of high yield, some entities have one-year
default rates of 1-2 bp. This provides considerable scope for constructing portfolios with bonds
sold by issuers with low EDF measures, while excluding securities with high metrics. And as the
bar chart below shows, the former outperform the latter by a considerable margin, and with
lower realized downgrade rates.

US Investment grade average annualized total returns and downgrade/upgrade ratios for issues
sold by entities with low and high EDF measures (2006-2017)
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1. Introduction

Credit ratings have long supplied investors with valuable insights about the relative creditworthiness of
their holdings, in the form of a rank order of default risk across time." They have been tremendously
successful in this regard, as Figure 1 shows. It's noteworthy that the Figure contains five-year default
rates, meaning that Moody's Investors Service ratings at the beginning of a given five-year period provide
reliable signals of relative creditworthiness over the next 60 months. This is quite an achievement. The
Figure also makes clear how realized default rates per rating category fluctuate with credit cycles. But as
readers can infer from the Figure, at any point in time, credit ratings don't provide information on the
levels of the default rates per rating category in the years to come.

Figure 1. Five-year default rates per Moody's broad rating category
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A second point is that there are only 21 ratings in the rating scale. Given the wide range of issuer credit
quality, this means that there is scope for a lot of variation within these bands.

Public firm Expected Default Rate (EDF) probability of default metrics® from Moody's Analytics address
are quite different from ratings, which allows them to complement agency metrics in two ways. Firstly,
they range from 0.01% to 50%, so are thus much more granular than ratings.® Secondly, in addition to
being relative rankings of creditworthiness, they provide absolute signals of credit risk as well. For
example, if there are 100 firms, each with a 1% 1-year EDF measure, we can expect one of the firms to
default over the next 12 months. Figure 2 illustrates this by showing the average 1-year EDF and average
1-year realized default rate across time for the US high yield market. There are two key takeaways from
it. The first is that the peaks in the two time series are at about the same level, reflecting EDFs’
calibration to historical default rates. Secondly, the peaks in the average EDF occur before the peaks in

"To be precise, ratings from Moody's Investors Service rank order the risk of expected loss (probability of default multiplied by loss-
given default), rather than PD alone. In practice, this is usually only a consideration in the nether regions of the high yield category,
so the general statement that"ratings rank order default risk” is a valid one for this purpose.

2 “EDF" is Moody's Analytics' brand name for “probability of default”. The metrics are derived from information about companies’
capital structures and their share prices and price volatility, and are contained in the CreditEdge platform. We publish EDFs at the
entity and bond levels. EDFs are available for almost all the bonds in the major corporate indices sold by issuers with publicly traded
equity. Because they incorporate market information they are forward-looking and up to date (they are produced on a daily basis).
EDF measures are calibrated to reflect realized default rates. For further details about EDFs, please see the Modeling Methodology
paper Credit Risk Modeling of Public Firms: EDF 9 (Nazeran and Dwyer, June 2015). EDFs and related data, including their drivers, are
available via the CreditEdge website, an Excel add-in, an XML feed, an ATP interface, and a daily data file. Moody's Analytics also
produces EDFs for privately held firms. The modeling approach for private firms differs substantially from that used for publicly held
entities. Private firm EDFs are available via the RiskCalc platform. In this paper all references to “EDF measures” are to public firm
metrics.

3 The 50% cap for EDF metrics is for non-financial entities. The maximum value for financial institutions is 35%.
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the average default rate, underlining EDFs’ forward-looking nature. Thus, in the summer of 2000 the
average 1-year EDF for high yield entities was around 12%, meaning that the model forecast a 12%
cumulative default rate over the next year. The subsequent peak in the realized default rate, a metric
that can only be calculated with the passage of time, confirmed that.

As we explain in this paper, EDF measures’ fine-grained nature, combined with their predictive power of
default levels, provide corporate bond* investors with tangible ways to generate alpha while reducing
credit risk in their portfolios.

Figure 2. Average US high yield EDF and average US high yield default rate
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2. The EDF scale: getting granular

We begin the exercise by examining the distribution of 1-year EDF measures for North American
industrial and utility entities rated single-A to single-B (Figure 3, which contains the count of entities per
0.25% EDF bucket, ranging from 0.00%-0.25% to 49.26%-50.00%). The spread of EDFs per rating
category is striking. For example, the probability of default for Ba rated industrial/utility issuers stretches
from 0.01% to 5.18%, as of August 2017.

Figure 3: Distribution of 1yr EDFs for North America non-financial firms rated A, Baa, Ba, and B (Nov 2017)
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“In this paper the term “corporate bonds” refer to issues in the major corporate bond indices. In the main, these are sold by industrial,
financial, and utility entities.

NOVEMBER 20, 2017 CREDITEDGE RESEARCH / VIEWPOINTS / MOODYS.COM



MOODY'S ANALYTICS CREDITEDGE RESEARCH

A second thing that stands out from the Figure is that there are issuers with 1-year EDFs of 0.01% to
0.02% in all the rating categories in the Figure — even single-B. Recall that EDFs are designed and
calibrated to provide the same probability of default information regardless of risk level, sector or the
location of an issuer. The metrics are rigorously backtested to confirm this.> Given the vastly different
spread levels associated within each rating category, this alone implies that EDFs provide very useful
information for relative value investors.

A final point is the “long tail” nature of the distribution of EDF measures per rating bucket. That is, even
in high yield, most EDFs — and thus levels of company-level default risk — are concentrated at the low
end of the scale. Only a relatively small number are in the higher buckets to the right. This pattern is
consistent across credit cycles: even when times are tough, most EDFs per rating category remain
relatively low. However, the tail of the distribution becomes longer and fatter. The practical implication
for investors and risk managers is that even in sectors or rating categories with reputations for poor credit
quality, most entities have relatively low default risk.®

Of course, alphanumeric rating categories provide more information than broad ones. And indeed,
median and average EDF levels are correctly rank ordered on this basis (Figure 4, which uses the single-B
category as an example of this). However, the Figure also shows that the B1, B2, and B3 buckets all
contain entities with extremely low and extremely high 1-year EDFs.

Figure 4: Distribution of 1-year EDF measures for B1, B2, and B3 rated entities(Nov 2017)

Ct. of EDFs per0.25% bucket
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Having established that there are considerable ranges of EDF measures by rating category, we now turn
to demonstrating how this insight can be translated into improving the performance of corporate bond
portfolios.

3. Comparing the performance of bonds sold by low and high EDF entities in the US market

The question we address is whether bonds sold by issuers with low EDFs per rating category have more
attractive characteristics than those issued by entities with high EDFs. As we explain in the following
paragraphs, we do this by rank-ordering the issues by their issuers’ 1-year EDF metrics to see if, all else
being equal, bonds sold by low EDF entities outperform those sold by high EDF issuers. We find that they
do, and with lower levels of credit risk.

The study covers the US investment grade, US high yield, and euro investment grade markets for 2006-
2017. The universe consists of bonds eligible for inclusion in the major broad corporate bond indices for

> Moody's Analytics Quantitative Research Group, “Validating the EDF9 Model", Moody's Analytics White Paper, 2017

& We have examined this phenomenon in other research papers. See, for example, “Energy Sector EDF Measures Improve, Even as Oil
Prices Remain Depressed” (Munves and Choi, June 2017).
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their respective markets. Such benchmarks contain securities that are relatively liquid, and those that are
relatively illiquid. However, there is limited, if any, connection between entity EDF and bond liquidity,
especially in the aggregate, so we don't think liquidity is a factor in the performance of our EDF-based
strategy.

At the beginning of study we rank order the entities per broad ratings bucket (having combined Aaa and
AA) by their one-year EDF metrics. We then identify divide them into five duration buckets and two
sector buckets (the latter for investment grade only). The sector buckets are 1) industrial, utilities, and
non-bank financial institutions; and 2) banks.

We separate banks into their own bucket because their EDFs are relatively high, when normalized for
their senior debt ratings. This reflects the fact that a firm’s EDF represents its default risk across the
capital structure. Entities with complex, multi-layered, capital structures such as banks can have higher
default risk for securities deep in their capital structures, even though the bulk of their bonds are more
senior in nature. Thus, if we rank-ordered all financial firms by their EDFs, banks would be strongly
overrepresented in the high EDF portfolios. We found that putting banks in their own bucket resulted in
better backtest results, and in low and high EDF portfolios that more closely resembled the market on a
sector basis — and were thus more realistic for investors to construct.

Next, we rank order the entities in each bucket by their EDFs and selected the top and bottom 30% on
an entity count basis.

We then calculate the monthly total returns of the bonds in these buckets, and combine them on a
duration and sector-matched (to the broad index) basis to get total returns for the two portfolios across
time. To limit bond turnover — and thus make the exercise more realistic — we re-rank and rebalance
the portfolios only twice a year. We charge transaction costs of 50 bp for turnover arising from both the
re-ranking exercises and bond turnover reflecting issues that enter and exit the relevant indices on a
monthly basis.

Figure 5. US Investment grade average annualized total returns and downgrade/upgrade ratios
for issues sold by entities with low and high EDF measures (2007-2017)
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Figure 5 summarizes the performance for the US investment grade market (all results are after
accounting for transaction costs). The key takeaway is that portfolios of bonds sold by issuers with low
EDFs within each broad rating category have higher total returns and lower downgrade/upgrade ratios
than groups of issues sold by entities with relatively high EDF measures.

What's driving the EDF measure’s alpha generation in the study? It would seem that many low risk
(“risk”, in this context, meaning default risk) bonds are being undervalued by the market, in that they are
trading cheaply to their levels of credit risk as signaled by the EDF metrics. This boosts the performance
of the low EDF portfolio. Conversely, many high risk bonds are being overvalued. This is recognized by
the market after they are added to the high EDF portfolios, leading to their underperformance compared
to their low EDF counterparts.
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The greater downgrade/upgrade ratio for the high EDF portfolio is consistent with this. To be clear,
downgrades don't usually lead to losses in value: in most cases, bond prices move before the rating
agencies act. So what seems to be happening, for the high EDF bonds, is that the market is trading them
expensively for their “true” level of default/credit risk. As noted, market participants subsequently realize
this, leading to the relative underperformance of the high EDF portfolios. And somewhere in the process
the Moody's Investors Service ratings analysts often confirm the issuers' lower credit quality by
downgrading many of them.

It might seem surprising that credit/default risk is often not fully priced into corporate bonds. After all,
lower rated issues on average trade at higher credit spreads, and credit risk assessment is one of the
foundations of the corporate bond market. To this we can add that default risk is a remote possibility for
most investment grade bonds, so shouldn't seem to play a large role in determining the value of
securities.

A number of qualitative and quantitative factors drive corporate bond prices. Our hypothesis is that a
systematic and accurate view of default risk, such as that provided by EDF measures over a range of
horizons, is not being fully factored into this mix. This paves the way for corporate bond portfolio
managers to use EDFs to take advantage of the resulting inefficiencies to generate better performance.

Figure 6. US high yield average annualized total returns and downgrade/upgrade ratios for issues
sold by entities with low and high EDF measures (2007-2017)
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We extend the study to US high yield issuers in Figure 6. The results are the same: bonds sold by entities
with low EDFs per rating category have higher returns and lower downgrade risk than their high EDF
counterparts. And as we would expect, given EDF measures’ ability to rank order default risk, the low
EDF portfolio has a much lower level of realized defaults than its high EDF counterpart (Figure 7).

Figure 7. High yield 1-year default rates for issues sold by entities with low and
high EDF measures (2007-2017)
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We think much of EDFs’ success in high yield comes from this ability to separate defaulters from non-
defaulters. This is especially clear in the Caa and below ratings bucket, where the performance
differential between the two groups is striking. The safer bonds did well, with a 10.0% annualized total
return, while the risky bonds generated a return of -24.4% per annum. Moreover, the credit quality of
the risky portfolio within the Caa and below bucket rapidly deteriorated. The average annual default rate
for high EDF issuers with ratings of Caa and below is extremely high at 21.8%.

Figure 8 shows the results for the euro investment grade universe. We get the same outcomes as we do
for US investment grade, namely that the low EDF portfolios per rating category have better returns and
lower downgrade/upgrade ratios than their high EDF counterparts.

Figure 8. Euro investment grade average annualized total returns and downgrade/upgrade ratios
for issues sold by entities with low and high EDF measures (2007-2017)
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4. Using a yield-tilted strategy to boost average portfolio yields

As might be expected, within a broad rating category bonds sold by firms with low EDFs tend to have
lower yields. This makes such issues unattractive for many investors, of course. To address this, we
present a rules-based “yield tilted” variation of the “EDF levels by rating category” strategy described in
the foregoing section.

As before, we divide the entities per market first by their Moody's ratings and then by sector (for
investment grade only). We then rank order them by their entity-level 1-year EDFs, and form bond
portfolios made up of issues from the firms with the lowest and highest 30% in each bucket’s population.

To address the problem of lower yields on bonds sold by low EDF entities, we then rank order the
portfolios by yield, and divide them into four groups based on their yield levels. Our goal is to optimize
the low and high EDF buckets so that the yields on the low EDF portfolio, the index, and the high EDF
portfolio are more or less similar. We find that in most cases we can approximately equalize the average
yields on the low and high EDF buckets by eliminating the 25% of the bonds with the lowest yields from
the low EDF portfolio and the 25% of the highest yielding bonds from the high EDF portfolio. Readers
will recognize this as a form of “outlier trimming”. The results of this strategy on the portfolios’ average
yields are presented in the “After optimizing” bar charts in Figure 9 for the US investment grade and
Figure 10 for US high yield.

NOVEMBER 20, 2017
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Figure 9. Yield-enhanced strategy: US IG, average yields before and after optimization, divided
between all issues and those sold by low EDF and high EDF entities (2007-2017)
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Figure 10. Yield-enhanced strategy: US HY, average yields before and after optimization, divided
between all issues and those sold by low EDF and high EDF entities (2007-2017)
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For investment grade, eliminating the low-yielding issues means that the average yields on the low EDF
portfolios are considerably higher than those for the broad market. This obviously reflects the large
number of high grade issues trading at very depressed yields. A second point is that in speculative grade,
the very large yield differentials that exist in the single-B and Caa and below buckets mean that the
“outlier trimming” approach narrowed the gap between the yields on the low and high EDF portfolios,
but doesn't eliminate the differentials.

The key question, of course, is how this yield-targeted rebalancing affects the strategy's performance.
Happily, the low EDF portfolios have higher average yields and generate greater returns than the non-
yield tilted alternatives in both markets (Figure 11).
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Figure 11. Yield-enhanced strategy: Total returns differential (low EDF vs. high EDF), before/after
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5. Results by year and rating category

In this section we provide details on our “EDF by rating category” performance in the form of returns
broken down by year and broad rating category (Figure 12 for US investment grade, Figure 13 for US high
yield, and Figure 14 for euro investment grade).” We find that the strategy “works”, in the sense that the
low EDF portfolios outperform their riskier counterparts, in the majority of the years and in the majority
of the rating categories. That the track record is less than perfect isn't surprising — no strategy is
successful in all the cases all the time. The key point in this connection is that we can analyze the drivers
of the periods of underperformance. For example, for US investment grade, the strong rally in bank
bonds in 2013 was the main reason for the strategy's underperformance, while in high yield in 2016 the
volatile energy sector led to the underperformance in the Ba bucket. With such insights, CE users can,
based on their views of future developments in high profile sectors, determine how aggressively to apply
an EDF overlay to their asset selection and portfolio surveillance processes.

Figure 12. US IG Low and high EDF US IG portfolios: result by year and rating category

Aa A Baa Low EDF - High EDF
Total Returns
Low High Low High Low High Aa A Baa
2007 72% 4.9% 6.8% 4.4% 6.8% 32% 23% 23% 3.6%
2008 2.0% 2.7% 34% -74%| -07% -19.6% -0.6% 10.8% 18.9%
2009 11.0% 97%| 127% 126%| 17.6% 162% 1.3% 0.1% 1.5%
2010 7.7% 7.6% 81%  9.0% 9.0% 11.0% 0.1% -0.9% -2.0%
201 8.0% 43% 81%  44%| 10.1% 6.1% 37% 37% 4.0%
2012 67% 73%| 71% 65%| 7.0% 83%| -07% 0.6%| -12%
2013 -1.6% -05%| -1.8% -11%| -09% 0.8% 1% -07% -17%
2014 63% 45%| 75% 63%| 85% 6.4% 1.9% 11% 2.1%
2015 13%  16%| 09% 06%| -11% -27%| -04% 0.2% 1.6%
2016 3.0%  41%| 42% 48%| 61% 58% -11%|  -07% 0.2%
avg. 52% 4.6%| 57% 4.0%| 63% 35% 0.5% 1.7% 2.7%

7 The data in this section is for the non-yield enhanced portfolios.
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Figure 13. US HY Low and high EDF US HY portfolios: result by year and rating category

Ba B Caa Low EDF - High EDF
Total Returns
Low High Low High Low High Ba B Caa
2007 47% -3.6% 49% 0.8% 01% -73% 8.3% 41% 7.5%
2008 -45% -22.0%| -81% -392% 1.4% -71.0% 17.4% 31.0%| 72.4%
2009 24.6% 59%| 31.8% 6.4%| 325% -44.0% 187%| 25.4%| 76.4%
2010 10.1% 9.9% 9.7% 10.4%| 16.6% 0.9% 0.2% -0.8% 15.7%
201 8.1% 33% 6.6% 3.4% 45% -14.7% 4.7% 3.2% 19.2%
2012 8.9% 9.0% 92% 104%| 10.6% -212% -0.1% -1.2% 31.9%
2013 4.4% 6.0% 43% 5.1% 6.3% 72% -1.5% -0.8% -0.9%
2014 5.9% 35% 41% -6.6% 54% -271% 2.4% 10.7%| 325%
2015 0.8% -9.8% 2.9% -30.4% 43% -511% 10.6%| 33.3%| 55.4%
2016 6.9% 9.4% 8.1% 7.4%| 181% -157% -2.5% 07%| 33.9%
avg. 7.0% 12%| 73% -3.2%| 10.0% -24.4% 5.8%| 10.6%| 34.4%

Figure 14. Euro IG Low and high EDF Euro IG portfolios: result by year and rating category

Aa A Baa Low EDF - High EDF
Total Returns
Low High Low High Low High Aa A Baa
2007 23%  15% 19% 24%| 18% 12% 0.8%| -05% 0.6%
2008 49% -19%| 5.0% 11%|  19% -53% 6.7% 3.9% 72%
2009 9.4% 71%| 11.8%  95%| 133% 6.9% 2.3% 2.3% 6.4%
2010 39% 2% 36% 25%| 46% 49% 1.8% 11%| -02%
2011 46% 09%| 37% 12%| 42% 23% 3.7% 2.4% 1.9%
2012 95%  81%| 102% 83%| 98% 7.9% 1.4% 1.9% 1.9%
2013 1.7% 1.1% 2.1% 1.0% 2.9% 2.9% 0.6% 11% 0.0%
2014 7%  65% 78% 59%| 63% 55% 0.6% 1.9% 0.8%
2015 1.5% 1.1% 1.4% 1.5% 1.9% 1.4% 0.3% -0.1% 0.5%
2016 29%  3.0%| 32% 22%| 29% 17% -0.1% 1.0% 12%
avg. 48% 3.0%| 51% 3.6%| 4.9% 2.9% 1.8% 1.5% 2.0%

6. Conclusion

For corporate bond portfolio managers, combining ratings, a tried and true input to their asset selection
and portfolio monitoring routines, with EDF metrics can provide a way to enhance returns while reducing
credit risk. At a time when reaching for yield is a dominant investment theme, incorporating EDFs into
existing processes offers a way to buy higher yielding assets, but with lower levels of default risk. Our
backtests confirm the intuition that, for a given rating category, such bonds have better returns, with
lower risk of downgrade and default (the latter for high yield only). And by employing a simple outlier-
trimming approach, we largely eliminate a key disadvantage of focusing on issues sold by entities with
low EDF measures, namely that they have tend to have lower yields.
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