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At a glance
·· Globally, equity and credit markets are highly correlated, reflecting the “risk-on”
nature of both assets which is consistent with the structural model proposed by
Merton (1974)
·· Using a comprehensive data-set of USD denominated bonds since 2000, we show that
equity markets are not only correlated but also lead corporate bond performance as
well as rating agencies
·· Over the past 14 years, an Equity Momentum in Bonds (EMB) strategy that is long the
top quintile by equity momentum outperforms the bottom quintile by over 6%/y in IG
and by over 13%/y in HY corporate bond markets

Why do equities lead bonds?

·· The leading relationship of equities over corporate bonds is robust across rating
categories, spreads and liquidity buckets and is not related to market effects
·· We show that the EMB strategy is not explained by the traditional equity momentum
(EM) strategy but is more closely linked to changes in fundamentals
·· We also show that the time dynamics (term-structure) of the EMB strategy is
very different from the traditional EM strategy thereby suggesting different
underlying drivers
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·· We propose “materiality” considerations as a key driver of this phenomena in
which under-reaction to moderate equity price moves can potentially explain the
lead-lag relationship
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We show that equity momentum
predicts both credit performance
and rating downgrades.

Equity momentum in corporate bonds

Introduction
Historically, equity and corporate bond markets have been
significantly positively correlated, with both asset classes being
seen as providing “risk-on” exposure to global markets. The
culmination of this relationship was seen in the Global Financial
Crisis of 2008-2009, with investment-grade (IG) corporate bonds,
high-yield (HY) corporate bonds and developed market equities
suffering drawdowns of 17%, 33% and 51%, respectively. In fact,
HY bonds have shown comparable drawdowns to equities in most
market sell-offs, with the notable exception of the dot-com bust
(Figure 1).

The exception is the 2011-2015 period, when risk assets
in general tended to mean-revert, leading to a negative autocorrelation in all risk assets. This suggests that equities may
lead corporate-bond returns in aggregate.
Rolling correlations between equities and HY and IG
excess returns
FIG. 2a CONTEMPORANEOUS CORRELATIONS
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In Figure 2a, we plot the correlations between monthly equity and
corporate-bond excess returns. Correlations between equity and
credit excess returns,1 defined as the returns of a bond in excess
of duration-matched treasuries, have always been significantly
positive. For further analysis, we use credit excess returns as our
preferred return measure for corporate bonds to remove the effect
of changes in the risk-free rate.

1

2002

Aug-18

Source: Bloomberg, LOIM calculations.

An interesting observation is the correlation between lagged
equity returns and corporate-bond excess returns, shown in
Figure 2b, which appears to be persistently positive as well.
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This metric is similar to the one used by Fama (1993) to calculate the “Default” factor. Fama & French (1993), Common risk factors in the returns on stocks and bonds, Journal of Financial
Economics, 33(1), 3-56. Here, they define the default factor as the returns of a portfolio of long-term corporate bonds over the returns of long-duration treasuries.
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Corporations use a mix of bonds and equities to finance their
assets, both of which effectively represent claims on the future
cash flows of the firm, but with differing levels of seniority.
Equities, being the residual claimant on cash flows, tend to be the
riskiest part of the capital structure. Consequently, equities tend to
be more volatile than corporate bonds. Figure 3 shows that the
volatility of equities is currently estimated to be 5.5x the volatility
of IG corporate bonds and 4x that of HY corporate bonds.
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In the seminal paper by Robert Merton (1974)2 on the pricing
of corporate debt, corporate bonds and equities were modelled,
respectively, as selling a put option and buying a call option on the
assets of the firm. This was the first structural relationship tying
equities and corporate bonds together within a capital-structure
framework. According to the model, corporate bonds are therefore
priced as the sum of a default-free bond’s price less the value
of a put option with the strike at the value of liabilities, also known
as the default boundary.
As shown in Figure 4, the main determinant of the value of the
short put option is the distance to default, which is effectively
the equity cushion for the corporate.3 Indeed, the lower the equity
cushion, the more negative the value of the put option and
therefore the lower the price (higher the spread) of the corporate
bond. This framework automatically links negative equity
movements with negative credit performance.
The Merton model, while connecting bonds and equities within
a coherent model, also posits a key difference between them.
A short put option tends to have limited upside and very

large downside potential, while a long call has unlimited upside.
This is an intuitive result given that the price of a corporate bond
is capped at the default-free bond price, while the downside is
the recovery value of assets.4 In other words, equities tend to be
a right-tail instrument while fixed income tends to be generally
left-tailed, with more downside risk and thicker tails than equities.
The drawdown chart in Figure 1 offers a clear example of HY
bonds exhibiting comparable drawdowns to equities but with
a fraction of the volatility.
However, the position in the capital structure is by no means
the only key difference between corporate bonds and equities.
Corporate bonds have a fixed maturity and there are multiple
bonds associated with a single ticker of varying maturities,
subordinations and other characteristics. For example, on
31 August 2018, J.P. Morgan had nearly 80 bonds eligible
for the Bloomberg Barclays Corporate universe. As a result,
corporate bonds are generally traded OTC (over-the-counter),
with significantly lower liquidity than equities. Equities tend to
be unique for each corporation and liquidity is concentrated in
a single security. In fact, many academic papers – including
Longstaff (2005), Chen (2007), Acharya (2013) and Helwege
(2013) – show that corporate-bond spreads incorporate a
significant compensation for illiquidity.

2

Merton, R. (1974). On the Pricing of Corporate Debt: The Risk Structure of Interest Rates. Journal of Finance, 29(2), 449-470.

3

Other determinants of credit spreads include equity volatility, as shown by Campbell (2003).

4

Recovery value on average tends to be 40% for senior unsecured bonds, indicating substantially more downside than upside.
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While the Merton model establishes a clear link between
bonds and equities, the framework does not posit any lead-lag
relationship. Many empirical studies – such as Kwan (1996),
Gebhardt (2005), Downing (2009), Hong (2012), Haesen (2017)
and Polbennikov (2017) – show that equities tend to lead bonds.
On the other hand, studies focusing on speculative-grade debt
– such as Bittlingmayer (2014), Ben Dor (2014) and Defond
(2014) – show that bonds can sometimes lead equities.
One might assume that equities tend to lead bonds because
of the former’s superior liquidity. The literature indicates that
informed traders prefer to trade in markets with high liquidity, and
this is proposed by Hong (2012) as an explanation for equities
leading bonds. Intra-day analysis by Downing (2009) shows that
equities do appear to lead both speculative-grade and convertible
bonds. However, Haesen (2017) and Polbennikov (2017) show that
the phenomenon of bonds leading equities remains robust across
bond liquidity cohorts and they discount the liquidity explanation for
the lead-lag relationship. Another potential explanation could be

“materiality,” which we define as the impact of new information
on corporate solvency. We believe that corporate bond investors
under-reast to less material information. The quantisation of
response is also inherent in the bond ratings followed by corporate
bond investors globally. Driessen (2005) shows empirically that
jump-to-default risk is priced into corporate bonds and that the
estimated premium is larger than other market-related sources
of risk.5 A change in jump-to-default risk is a potential measure
of materiality.
Our study of equity momentum in bonds (EMB) shows significant
predictability of corporate-bond credit returns using lagged
equity momentum. We show that equity momentum predicts
not only credit performance but also rating downgrades more
effectively than other forms of momentum, such as spreads or
rating momentum. Results are shown to be robust across rating
and spread buckets. We show that the EMB strategy is not an
extension of the traditional equity momentum (EM) strategy,6
but is more closely linked to other bond momentum strategies.
We show that the term structure of the EMB strategy is very
different to that of the traditional EM strategy. Finally, we address
the causes of the lead-lag relationship by testing the illiquidity
and materiality explanations.
The rest of this paper is organised as follows. In Section 1,
we describe the data and present a case study. Section 2 shows the
predictability of equity momentum on corporate-bond credit excess
returns. In section 3, we extend the predictability of equity
momentum to rating downgrades. Section 4 contrasts equity
momentum with other momentum signals. Section 5 contrasts equity
momentum in corporate bonds with the traditional equity
momentum strategy within equities using the term structure of
momentum. Section 6 further explores the causes of the lead-lag
phenomenon. Finally, section 7 provides our key conclusions.

5

Pierre-Colin-Dufresne et al (2010) argue that the jump-to-default risk is small compared to the contagion risk, on the basis that it gets diversified away in large portfolios.

6

We focus on the cross-sectional momentum strategy of Jegadeesh and Titman (1993) and not the time-series momentum (trend-following) of Moskowitz (2012).
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1. Data description and case study
The corporate bond universe consists of the constituents of the
Barclays US corporate investment-grade and high-yield index
with a tradeable equity ticker available. Our data sample begins
in January 2000 and ends in August 2018. To remove extreme
observations for distressed bonds, we exclude observations with
prices below 40, spreads above 20% or issues rated CCC and
below. Finally, we use monthly credit excess returns for our
analysis as this removes the impact of changes in the risk-free
curve. Summary statistics for the universe are reported in Table 1.
All portfolio statistics for subsequent analysis are value-weighted
averages. The average number of bonds in the IG universe is
3,262 with over 500 issuers. The sample HY universe is also fairly
diversified, with 838 bonds and 318 issuers on average.
An interesting observation is that the average excess return for
US IG corporate bonds is only 0.76%/y (per year) since 2000,
contrasting with the average spread of 1.6%/y, implying that over
50% of the spread is lost by an IG investor. While defaults may
seem a likely explanation for this, analysis by Ng (2010),
Ben Dor (2011) and Desclee (2015) suggest that the overreaction
of bonds downgraded from IG (fallen angels) and the general effect
of buying high and selling low from ratings-based stop-losses are
the main reasons.

FIG. 6
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TABLE 1 SUMMARY STATISTICS OF BOND UNIVERSE, 2000-2018
Average excess return (%/y)*
Volatility (excess return; %/y)
Information Ratio (excess return)
Average spread (%)
Average duration
Average number of bonds
Average number of issuers

The China slowdown and RMB devaluation in early 2015, followed
by the commodities crisis in late 2015, resulted in an almost 80%
depreciation of AALLN’s stock price. The 2021 bond started out
trading at 50 basis points (bps) spread below the BB basic industry
sector, being rated BBB by all three major rating agencies (S&P,
Moody’s and Fitch). The AALLN’s spread remained below that of
the BB basic industry until the end of August 2015, despite an
equity price decline of almost 40% over that period. From
September 2015 to February 2016, the spread of AALLN rose to
almost 850bps in excess of its sector, coinciding with the low point
for the equity price (i.e., an 80% depreciation from its March 2015
level). The rating agencies downgraded the bond to BBB- with a
negative watch in December 2015, before finally downgrading it
to junk status (BB) in February 2016 at the depths of the
commodities drawdown. Subsequently, spreads on the bond
reversed on the back of significant cost cutting and restructuring,
and by late 2017 the bond had reverted to IG status.
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* All portfolio statistics are value-weighted averages.

Source: Bloomberg, Bloomberg Barclays indices, LOIM calculations.

We begin with a simplified case study for the Anglo American
2.5% coupon, 2021 maturity bond subsequent to March 2015.
Anglo American (AALLN), a large mining company based in South
Africa and the UK, was hit hard by the events of 2015-2016.

While this case study offers only anecdotal evidence, we find
a similar pattern of equities leading corporate bond spreads
and rating agencies across the IG and HY universe. We provide
evidence of this in the following sections.
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2. Results – Predictability of equity momentum on corporate bond returns
Case for US investment-grade bonds
We partition the universe of US investment-grade bonds
each month into equity momentum quintiles. As in the case of
Polbennikov (2017), we use 3-month trailing equity momentum
as our sorting variable. Each month, we sort our universe
of bonds into five buckets by equity momentum and calculate
value-weighted returns over the following month. Figure 7 plots
the time-average credit returns and volatilities for each quintile,
while Table 2 reports the summary statistics of the quintile
portfolios. There is a clear monotonically-increasing relationship
between average credit excess returns and equity momentum.
On the other hand, credit excess-return volatility declines.
To control for any credit-market biases, we run a univariate
regression against the credit market factor. Similar to the approach
followed by Fama (1993) and Haesen (2017), this factor is
calculated as the credit returns of the US IG index.7 The second-tolast row of Table 2 shows the alpha8 after correcting for the market
factor. There is a significant positive (negative) alpha for the high
(low) equity momentum quintiles that is not explained by market
effects. For the bottom quintiles, we observe a significantly
negative performance despite them having the highest exposure to
the market factor. This shows up as an alpha that is more negative
than the actual excess return. The EMB strategy, defined as going
long the top quintile and short the bottom quintile of bonds ranked
by equity momentum, generates nearly 6.0%/y returns with an
alpha of 6.4%/y and a corresponding t-statistic of 7.6.
FIG. 7

AVERAGE CREDIT EXCESS RETURN BY EQUITY
MOMENTUM QUINTILES

TABLE 2 SUMMARY STATISTICS OF IG EQUITY MOMENTUM
QUINTILE PORTFOLIOS
Quintiles
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Source: Bloomberg Barclays indices, LOIM calculations.

Is the phenomenon driven by higher-spread and lower-rated
issues? Avramov et al (2007) show that the performance of the
traditional EM strategy is generated by low-rated firms. We test
our strategy by additionally partitioning the universe of bonds by
spreads and by credit ratings. Table 3 shows that this phenomenon
is robust for all spread categories, although the magnitude of the
effect is indeed higher for high-spread bonds. This effect is robust
across rating categories, as shown in Table 4. While the effects
are statistically and economically stronger in higher-spread and
lower-rated categories, we find significant effects even for the
lowest-spread and highest-rated bonds (AAA-AA).

TABLE 3 AVERAGE EXCESS RETURN (%/Y) DOUBLE-SORTED
BY EQUITY MOMENTUM AND SPREADS (US IG)
S1 (LOWEST
SPREAD)
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Source: Bloomberg Barclays indices, LOIM calculations.

7

Fama (1993) and Haesen (2017) also refer to this is the DEF or default factor.

8

While alpha is estimated as the constant of a monthly-return regression, this is annualised to make it comparable with the annualised returns reported in all tables.
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TABLE 4 AVERAGE EXCESS RETURN BY EQUITY MOMENTUM
AND RATINGS (US IG)

FIG. 8
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HY bonds tend to behave more like equities, given their higher
proximity to the default boundary. However, this could also make
HY bonds more reactive to information, thereby diminishing the
leading relationship of equities. Bittlingmayer (2014) shows
that an abnormal shock in a liquid HY bond leads to negative
subsequent equity performance. Ben Dor (2014) builds an
equity-momentum strategy enhanced by information from
corporate bonds.
However, the sorting exercise on HY bonds shows an almost
identical pattern to the one for IG. We observe a similar pattern
of significant underperformance (outperformance) for the lowest
(highest) quintile of equity momentum. Beta (calculated relative
to the excess returns of the HY index), volatilities and t-statistics
show the same patterns as IG corporate bonds. The EMB-HY
strategy appears to be just a more volatile version of the EMB-IG
strategy, with similar t-statistics and information ratios.
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Source: Bloomberg Barclays indices, LOIM calculations.

TABLE 5 SUMMARY STATISTICS OF HY EQUITY MOMENTUM
QUINTILE PORTFOLIOS
Quintiles (Low equity
momentum to high) =>

1

2

3

4

5

5 minus 1

Average excess return: %/y
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4.0
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8.6

13.2

Volatility (excess return): %/y
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9.0

8.4

8.8

8.9

9.5

Information ratio
(excess return)
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-6.7
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Beta (credit market factor)

Source: Bloomberg Barclays indices, LOIM calculations.
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3. Predicting corporate downgrades using equity momentum
Credit-rating downgrades are generally material for corporate
bonds, although less so for equities. May (2010) shows that
downgrade announcements have a material impact on the
performance of corporate bonds, while there appears to be
no impact on equity performance. Ben Dor (2011) and Bolognesi
(2014) show a significant impact on bond price for downgrades
to high-yield status from investment grade, a phenomenon known
as the “fallen-angel effect.” Since equity momentum tends to
predict significant negative credit performance, our hypothesis is
that credit-rating downgrades should also be predicted by equity
momentum. For this exercise, we again partition the universe of
bonds into equity momentum quintiles. For each group of bonds,
we calculate the 12-month forward change in credit rating by
rating notch. We use the median rating of Moody’s, S&P and
Fitch, to be consistent with Bloomberg Barclays index conventions.
A change by a notch would imply an S&P downgrade from, say,
BBB to BBB- (Baa2 to Baa3 by Moody’s).
Figure 9 shows that there is a clear relationship between
momentum and subsequent downgrades. Poor equity momentum
strongly predicts elevated downgrade rates. For HY bonds, the
relationship is very monotonic, with positive equity momentum
correlating to upgrades. The difference in notch downgrade rates
are both economically meaningful, at nearly an additional
0.5 rating notches for the lowest equity-momentum quintile,
as well as statistically significant.
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Source: Bloomberg Barclays indices, LOIM calculations.

TABLE 6 NOTCH DOWNGRADE RATE BY EQUITY
MOMENTUM QUINTILE
1

2

3

IG

0.40

0.13

0.07

HY

0.55

0.13

-0.04

5

5 MINUS 1

0.06

0.04

0.35

T-STAT
(5 MINUS 1) 1
4.8

-0.09

-0.12

0.66

6.2

4

Source: Barclays indices, LOIM calculations.
1
We correct t-statistics for overlapping samples by using Newey-West corrected standard
errors with 12 lags.
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4. Alternative forms of momentum in corporate bonds
In this section, we contrast our results with other forms
of momentum within corporate-bond markets. While equity
momentum produces consistent results within the IG and HY
spaces, other forms of momentum are not so robust. Gebhardt
(2004), Pospisil (2010) and Jostova (2013) all show that bond
momentum is weak in IG bonds and significantly stronger in
non-investment-grade bonds. Ho (2018) modifies the bond
momentum signal to capture overreaction and improves the
efficacy of the bond momentum signal, even within IG bonds.

FIG. 11 SPREAD MOMENTUM, HY MARKETS
(3-MONTH MOMENTUM)

We test spread-momentum signals by sorting by the negative
of the historical 3-month spread change. In Figure 10 we show
that there is a weak momentum effect in IG bonds. In Figure 11,
we report the results for HY bonds. They indicate a marginally
significant momentum effect, especially after removing market
effects. The market-adjusted return (alpha) is almost 3%. However,
the statistical significance is weak when compared to the sorting
results based on equity momentum (t-stat of 1.9 versus 7.4).
FIG. 10 SPREAD MOMENTUM, IG MARKETS (3-MONTH MOMENTUM)
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TABLE 7 SUMMARY STATISTICS OF IG SPREAD MOMENTUM
QUINTILE PORTFOLIOS
Quintiles (Low spreadmomentum to high) =>

1

2

3

4

5

5 minus 1

Average excess return (%/y)

0.4

1.0

0.8

0.6

1.1

0.7

Volatility (excess return; %/y)

7.7

4.6

4.2

4.1

4.2

5.7

Information ratio (excess return)

0.1

0.2

0.2

0.1

0.3

0.1

Beta (credit market factor)

1.5

1.0

0.9

0.8

0.8

-0.7

Alpha (%/y)

-0.7

0.3

0.1

0.0

0.5

1.2

t-statistics

-0.9

1.1

0.6

-0.1

1.1

1.1

Source: Bloomberg Barclays indices, LOIM calculations.

4

16

2

12

0

8

-2

4
Average excess return: %/y
Alpha (%/y)
Volatility (excess return): %/y (RHS)
0
4
3
5

-4

1

2

Source: Bloomberg Barclays indices, LOIM calculations.

TABLE 8 SUMMARY STATISTICS OF HY SPREAD-MOMENTUM
QUINTILE PORTFOLIOS
Quintiles (Low equity
momentum to high) =>

1

3

4

5

5 minus 1
2.9

Average excess return (%/y)

0.1

2.7

2.6

2.2

3.0

Volatility (excess return; %/y)

14.7

9.4

8.0

8.0

8.5

9.5

0.0

0.3

0.3

0.3

0.4

0.3

Information ratio (excess return)
Beta (credit market factor)

1.5

1.0

0.8

0.8

0.9

-0.6

Alpha (%/y)

-2.9

0.7

0.9

0.5

1.3

4.2

t-statistics

-2.5

1.3

2.2

1.2

1.7

2.4

Source: Bloomberg Barclays indices, LOIM calculations.

We find that momentum in spreads appears to be very dependent
on the signal formation period. When we use a 12-month signal
formation period, we see results much closer to a mean reversion
in IG.9 This potentially indicates that some of these results may be
linked to the time-series structure of spreads.
So far, we have sorted bonds of lagged market variables. In the
next section, we look at the momentum of fundamental variables.
Gebhardt (2004) uses stock-specific fundamental variables, such
as unexpected earnings, and finds that the effect is subsumed by
the equity momentum effect. We prefer to use bond-specific
fundamental momentum by using momentum in historical ratings.
Lando (2002) and Frydman (2008) show that ratings have
momentum and that this is manifested in the fact that longer-term
downgrades tend to be higher than cumulative short-term
downgrade rates.10 If past rating changes predict future ratings,

9

Results available upon request

10

Formally they test the Markovian nature of rating transitions and find that there are significant non-Markovian effects linked to historical rating transitions.
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then – given the strong link between contemporaneous spreads
and ratings – rating momentum should potentially predict spread
changes. We test this hypothesis by partitioning the universe of
bonds into positive, negative and no-change in past 12-month
ratings.11 Ratings momentum has a small risk-adjusted impact
within IG, with positive rating momentum leading to marginally
higher risk-adjusted returns. However, this is not statistically or
economically meaningful. For the HY markets, ratings momentum
results are even weaker, with negative-momentum bonds
outperforming positive-momentum bonds (although the alpha is
insignificant). Ben Dor (2011) and Bolognesi (2014) show that
fallen angels (i.e., bonds that migrate from IG to HY) tend to
outperform substantially; the result seen in HY is potentially
a product of this phenomenon.

FIG. 13 RATINGS MOMENTUM, HY MARKETS
3.5

Average excess return: %/y

3.0

Alpha (%/y)

14.0

Volatility (excess return): %/y (RHS) 12.0

2.5

10.0

2.0
1.5

8.0

1.0

6.0

0.5

4.0

0.0

2.0

-0.5
-1.0

Rating worsening

No change

Rating improving

0.0

Source: Bloomberg Barclays indices, LOIM calculations.

TABLE 10	SUMMARY STATISTICS OF HY RATINGS MOMENTUM
PORTFOLIOS

FIG. 12 RATINGS MOMENTUM, IG MARKETS
1.0

7.0

0.8

6.0

Ratings
momentum =>

Rating
worsening

No
change

Rating
improving

Improving less
worsening

5.0

Average excess
return (%/y)

3.0

1.7

2.1

-0.9

0.2

4.0

Volatility (excess
return; %/y)

12.1

8.4

7.6

6.1

0.0

3.0

Information ratio
(excess return)

0.2

0.2

0.3

-0.1

Average excess return: %/y

2.0

1.3

0.9

0.8

-0.5

Alpha (%/y)

Beta (credit
market factor)

1.0

Alpha (%/y)

0.0

-0.5

0.2

0.2

t-statistics

0.0

-1.4

0.4

0.2

0.6
0.4

-0.2
-0.4
-0.6
-0.8

Volatility (excess return): %/y (RHS)
Rating worsening

No change

Rating improving

0.0

Source: Bloomberg Barclays indices, LOIM calculations.

Source: Bloomberg Barclays indices, LOIM calculations.

TABLE 9 SUMMARY STATISTICS OF IG RATINGS MOMENTUM
PORTFOLIOS
Ratings
momentum =>

Rating
worsening

No
change

Rating
improving

Improving less
worsening

Average excess
return (%/y)

0.6

0.8

0.9

0.3

Volatility (excess
return; %/y)

6.6

4.3

4.4

4.3

Information ratio
(excess return)

0.1

0.2

0.2

0.1

Beta (credit
market factor)

1.3

0.9

0.9

-0.4

Alpha (%/y)

-0.6

0.0

0.1

0.7

t-statistics

-0.9

0.0

0.3

0.7

Source: Bloomberg Barclays indices, LOIM calculations.

11

Finally, we test whether the EMB strategy can be explained by
the traditional equity momentum (EM) or other bond momentum
strategies. High contemporaneous correlations between credit
excess returns and equity returns, combined with a common
sorting signal using past equity returns, might suggest that the
EMB strategy can be explained as an extension of the traditional
EM strategy. We run a regression of the EMB strategy against the
EM strategy, bond-spread momentum strategy, bond-rating
momentum strategy and the market factor. The results, shown in
Table 11, indicate that the EM strategy does not explain the EMB
strategy and has a statistically insignificant and, surprisingly,
negative beta. In contrast, the bond-momentum strategies have
a significantly higher explanatory power, as indicated by higher
t-statistics. Interestingly, the ratings-momentum strategy tends

We use a 12-month change in rating as opposed to the 3-month changes used for market data. This is to ensure a sufficient population of downgraded and upgraded issues.
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to be the most linked to the EMB strategy, with a highly significant
t-statistic of 5.6. This potentially implies that equity momentum
tends to reflect worsening fundamentals, but in a more timely
manner. In other words, the results suggest that EMB is more
of a “change-in-fundamentals” strategy, consistent with the
Merton model formulation, as opposed to an extension or spillover
of the traditional EM strategy. However, none of the strategies
explain the alpha of the EMB strategy, with the magnitude largely
unaffected and t-stats increasing after inclusion of the strategies.

TABLE 11 MULTI-FACTOR REGRESSIONS OF EMB STRATEGY
VERSUS OTHER MOMENTUM STRATEGIES

Equity momentum

BETA (TSTAT)

BETA (TSTAT)

-0.02 (-1.7)

-0.02 (-1.9)

Spread momentum

0.13 (2.4)

Ratings momentum

0.37 (5.6)

Market

-0.61 (11.1)

-0.38 (-6.7)

6.5 (7.7)

6.1 (8.4)

36%

52%

Alpha (%/Y)
Adjusted R-squared
Source: Bloomberg Barclays indices, LOIM calculations.
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5. Term structure of equity momentum in bonds (EMB)

The term structure of the EM strategy shows significantly negative
short-term performance (the 1-month reversal pattern) and an
upward sloping curve thereafter. Interestingly, he finds that the
strongest determinant of the equity momentum strategy is lagged
12-month performance, with the momentum effect dropping
precipitously at horizons beyond a year. This immediately suggests
behavioural-style explanations for the phenomenon, as year-onyear performance could potentially be used by retail investors or
even momentum chasers as investment signals. In general, for
equities one finds that distant signals (7-12 months) perform
better than current ones for constructing the EM strategy.

FIG. 14 NOVY-MARX (2012) EQUITY MOMENTUM SORTED EQUITY
PORTFOLIO PERFORMANCE (TOP LESS BOTTOM DECILES)

Monthly average returns (percent)
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One of our key contributions in this paper is to highlight important
differences between EMB and EM. The results in the previous
section show that the EMB strategy behaves very differently to the
EM strategy; we explore this further here. The literature on equity
momentum is significant, with the seminal paper by Jegadeesh
and Titman (1993) showing that a sorting strategy based on
trailing equity momentum generates significant positive returns at
horizons of 3-12 months. Many explanations have been proposed
for the persistence of this momentum phenomenon, with
behavioural explanations (Daniel et al (1998) and Bali (2011)) the
most prominent. Jegadeesh and Titman (1995) also show a
reversal over the short horizon, which is generally attributed to
market-microstructure effects. Novy-Marx (2012) performs an
interesting analysis on the term-structure of momentum. Using the
equity performance over month “k” as the sorting variable, he
generates decile portfolios. Thereafter, he calculates the
performance of the top versus bottom decile over the subsequent
month. Figure 14 shows the results of the study.
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Source: Novy-Marx, R. (2012). Is momentum really momentum? Journal of Financial
Economics, 103(3), 429-453.
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We contrast the results for equities and corporate bonds sorted
on past equity returns. For this study, we use the same sorting
variable as Novy-Marx (2012), but look at subsequent credit
excess returns. Similar results are reported for the top versus
bottom quintile portfolios sorted by kth-month equity momentum
in Figure 15.
There is a striking difference in the results in Figure 15 for
corporate-bond portfolios sorted by lagged equity performance
and those in Figure 14 for the corresponding equity portfolios.

Corporate bonds perform significantly better using shorter-term
signals, with little informational content beyond the first four
months. In addition, the short-term reversal pattern seen in
equities is absent. The results for the IG and HY universes are very
similar in their broad patterns. In the previous section, we showed
that the EMB strategy is not a manifestation of the EM strategy.
The term-structure results shown in this section underline this,
establishing EMB as a cross-asset strategy and not an extension
of single-asset momentum strategies.

FIG. 15 PORTFOLIOS SORTED BY SINGLE-MONTH EQUITY RETURNS; TOP QUINTILE OF MOMENTUM LESS BOTTOM QUINTILE
PERFORMANCE (Q5-Q1) BY SORTING LAG MONTH

SHARPE RATIO (Q5-Q1) BY SORTING LAG MONTH
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Source: Bloomberg Barclays indices, LOIM calculations.
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6. Why do equities lead bonds?
The three key results shown in the previous section are: that
equities tend to lead corporate bonds; that the EMB strategy is
not related to the EM strategy; and that the strongest determinant
of the variation in the EMB strategy is from fundamentals/ratings
momentum. While this suggests that the EMB strategy is a reactive
“change-in-quality” factor, the ultimate reason for the persistence
of the lead-lag relationship remains an open question, in our view.
As noted earlier, Hong (2012) proposes liquidity as one of the
determinants of this phenomenon. However, Polbennikov (2017)
and Haesen (2017) show that liquidity within corporate bonds is
not a significant driver of this lead-lag relationship. They do this by
testing the equity-momentum signals on bond cohorts sorted by
liquidity. While the strategy does appear to work better on illiquid
bonds, they find that the difference is not statistically or
economically meaningful. However, this does not preclude the
lead-lag effect from being a result of the liquidity differences
between bonds and equities.
Measuring liquidity is not a trivial task, largely due to the
co-mingling effects of liquidity and spreads. Bid-ask spreads have
a substantial credit risk component, as shown by Dastidar (2010).
Age is a popular proxy for liquidity (see Goldstein et al (2007) and
Mahanti et al (2008), among others). Other proxies include size,
trading volumes, percentage of zero trading days (Chen et al
(2007)) and autocorrelation of bond prices (Bao et al (2010)).
Given the strong relationship between trading volumes and other
proxies for liquidity, such as age and issue size,12 we focus on age
and size as proxies for liquidity. In Table 12, we calculate the
performance of the Q5 portfolio (high equity momentum) less
the Q1 portfolio (low equity momentum) within liquidity quintiles
based on age and amount outstanding.13
Consistent with Polbennikov (2017) and Haesen (2017), we find
that there is no significant change in the efficacy of the strategy
across liquidity buckets, as seen in Table 12. In fact, the

magnitude of the EMB strategy and the alpha generated appear to
be highest in the most liquid cohort. This is largely driven by the
bonds with the worst equity momentum that underperform
substantially more in the most liquid cohort.
TABLE 12	AVERAGE EXCESS RETURN (%/Y) DOUBLE-SORTED
BY EQUITY MOMENTUM AND LIQUIDITY (US-IG)
L1 (HIGHEST
LIQUIDITY)

L2

L3

-3.1

-2.6

-2.2

-1.8

-1.5

E2

0.0

0.6

0.5

1.1

0.9

E3

0.4

0.9

1.4

1.2

1.0

E4

1.5

1.8

1.6

1.9

2.0

E5 (Highest equity
momentum)

3.3

3.7

3.7

3.7

3.5

E5 - E1

6.4

6.2

5.9

5.4

5.0

Alpha (E5-E1)

7.0

6.7

6.3

5.7

5.2

t-stat (E5-E1)

5.6

7.4

8.1

9.2

7.7

E1 (Lowest equity
momentum)

L4

L5 (LOWEST
LIQUIDITY)

Source: Bloomberg Barclays indices, LOIM calculations.

Therefore, the lead-lag relationship appears to be a characteristic
of the entire corporate bond universe, not just the illiquid part.
The other possible rationale for the lead-lag relationship, in our
view, is materiality. Hotchkiss & Ronen (2002) use a dataset of
intra-day HY bond prices and find that corporate bonds do not lag
equities in incorporating firm-specific information around earnings
news. We believe that corporate bond investors do not react to
information that they deem to be immaterial, largely because
of high transaction costs and low volatility. This implies that the
lead-lag relationship between corporate bonds and equities may
not be a product of investor inattention.

12

See Mizrach (2016) on US corporate bonds and the European Commission study on EUR corporate bonds https://ec.europa.eu/info/sites/info/files/171120-corporate-bonds-study_en.pdf.

13

We average the rank based on age and amount outstanding respectively. The averaged ranks are re-ranked to get the final liquidity rank.
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FIG. 16 VOLATILITY AND TRANSACTION COSTS: CORPORATE BONDS VERSUS EQUITIES
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Source: Bloomberg, Bloomberg Barclays indices, LOIM calculations.

From Figure 16, we observe that the volatility of corporate bonds
is 3x-5x lower than that of equities, while transaction costs are
3x-5x higher. Assuming active risk is proportional to asset
volatility, then by the fundamental law of active management
(Grinold (1989)) the skill required to overcome transaction costs
is almost 10x-20x times greater than in equities. The high bar for
alpha generation in corporate bonds likely makes considerations
of materiality important, preventing investors from reacting to all
potentially relevant information.
Materiality can potentially be proxied by large moves in equities.
Given the left-tailed nature of credit, our hypothesis is that
significant positive equity price moves are likely to be less material
for credit than significant negative equity price moves. In addition,
large negative moves in the underlying equity should be priced
more rapidly. To test this hypothesis, we run a cross-sectional
regression of credit excess returns within the US-IG universe
against contemporaneous and lagged equity price returns.15 In
addition, to differentiate between large positive and negative equity
moves, we include the absolute positive return squared and the
absolute negative return squared, with their lags.

·· Equity_Ret +
: Positive equity price return of the equity mapped
i,t-k
to the ith bond on the t-kth month. Zero value if return is negative.
·· Equity_Ret – : Absolute negative equity price return of the equity
i,t-k

mapped to the ith bond on the t-kth month. Zero value if return
is positive.
In the first model, we run a regression only against equity price
returns and their lags each month. The regression betas are then
averaged over time. Figure 17 plots the betas16 and t-statistics
as a function of the lag. Consistent with the results shown for
term structure of momentum in the previous section, we find
downward-sloping betas and t-statistics as the lag increases.
FIG. 17 REGRESSION BETAS USING EQUITY PRICE RETURNS AND
THEIR LAGS
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Where:

𝑖𝑖,𝑡𝑡−𝑘𝑘

𝑘𝑘=0 𝑘𝑘

𝑖𝑖,𝑡𝑡−𝑘𝑘

·· Credit_Ex_Reti,t : Credit excess returns of the ith bond on
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅
the tth month𝑖𝑖,𝑡𝑡
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑡𝑡
·· Equity_Reti,t-k : Equity price return of the equity mapped
to the ith bond on the t-kth month
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑡𝑡−𝑘𝑘

14
12

2.5

+
𝑛𝑛
2
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑡𝑡 = ∑𝑛𝑛𝑘𝑘=0 𝛽𝛽𝑘𝑘 ∗ 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅
+ ∑𝑛𝑛 𝛾𝛾 ∗ (𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅 + )2 +
𝑖𝑖,𝑡𝑡−𝑘𝑘 + ∑
𝑘𝑘=0𝑛𝑛𝛾𝛾𝑘𝑘 ∗ (𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑡𝑡−𝑘𝑘 ) +
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶_𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅
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∑
+
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∗
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2
2
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+∑
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Source: Bloomberg Barclays indices, LOIM calculations.
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+
+ volatility of credit spread returns.
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅
Volatility of corporate
bonds is measured
as the ex-ante
𝑖𝑖,𝑡𝑡−𝑘𝑘
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸_𝑅𝑅𝑅𝑅𝑅𝑅

14

𝑖𝑖,𝑡𝑡−𝑘𝑘

15

These regressions are often referred to as Fama-Mcbeth regressions.

16

The betas are multiplied by 100 for ease of interpretation.
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In the next model, we include the square of the positive and
negative contemporaneous equity price returns and their lags.
The betas and t-statistics of the squared price returns are shown
in Figure 18. We find that the coefficient on contemporaneous
(lag month=0) squared negative returns to be very significant both
statistically and economically. For contemporaneous squared

positive returns we find a marginally significant coefficient.
Lagged squared returns, particularly when negative, are not
significant. This suggests that material information, as proxied
by large negative returns, tends to be priced instantly, whereas
information leading to moderate equity price moves is priced in
over longer periods.17

FIG. 18 REGRESSION COEFFICIENTS (BETAS) AND T-STATISTICS FOR SQUARED EQUITY PRICE RETURNS BY LAG MONTH
BETAS
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Source: Bloomberg Barclays indices, LOIM calculations.

17

We find similar results for HY bonds (results available upon request).
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Conclusions
This paper studies the phenomenon of equities leading corporate
bonds and finds results that are in line with Gebhardt (2005) and
Haesen (2017), confirming that equities do appear to lead
corporate bond spreads as well as rating agencies. We find that
the phenomenon is not dependent on the riskier segments and
that the results are remarkably similar across rating and spreads
buckets. One of our main contributions is to contrast the
phenomenon of equity momentum leading bonds (EMB) with other
momentum strategies within corporate bonds and equities. We
show that the alpha of the EMB strategy is not explained by the
traditional equity-momentum (EM) strategy or by other bondmomentum strategies, such as spread momentum and ratings
momentum. We find that the ratings-momentum strategy best
explains the time variation in returns of the EMB strategy,
suggesting that the EMB strategy may be a more reactive
“change-in-fundamentals” indicator. We additionally contrast the
behaviour of the EMB strategy with the EM strategy by studying
the term structure of momentum. The term structure of the EMB
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strategy shows an opposite pattern to the one seen for the EM
strategy, with near-term momentum (1-4 months) providing the
strongest signal, in contrast to the greater efficacy of the 7-12
month signal for the EM strategy. Finally, we try to understand the
underlying causes of the lead-lag relationship. Lower liquidity,
proposed by Hong (2012), is a potential source of the lead-lag
relationship. However, consistent with Haesen (2017) and
Polbennikov (2017), we do not find significant deterioration in the
efficacy of the strategy across bond liquidity cohorts. This does not
preclude the fact that the differences in liquidity between
corporate bonds and equities, in combination with the lower
volatility of corporate bonds, generally force credit investors to
take into account materiality considerations when reacting to new
information. We show that corporate bonds tend to react more
instantaneously to material information, as proxied by large
negative equity price moves. Information leading to more “normal”
equity price movements is incorporated more gradually, resulting
in the phenomenon of equities leading corporate bonds.
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