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Introduction
One of the most basic questions in asset allocation is the expected correlation of
equity and bond markets.

Estimating a reliable expected value of this key input is often elusive.

Even empirical studies based on purely historical data often disagree on the sign
as well as the magnitude.

In this presentation, we will examine several of the structural issues that can be
used improve the asset allocation processes.
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The Typical Empirical Presentation (abs > .25)
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Recent Literature on the Issue
Shen and Weisberger (2021) present an argument for estimation conditional on “macro
regimes”

Czasonis, Kritzman, Turkington (2020) introduce a “relevance” test for inclusion of
observations, and argue for fundamental predictors being dominant over historical
observations (HINT: we agree)
Xinyi and Fan (2016) derive duration risk estimates conditional on stock/bond correlation.

Baele and Van Holle (2017) analyze stock/bond correlation in ten countries as a function of
national monetary policy.
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Helpful Theory
Merton (JoF, 1974) shows that a corporate bond can be decomposed into a two asset
portfolio consisting of a riskless bond and equity in the issuer.
• The correlation of the “implied” equity within the bond and the traded equity of the issuer
must be one.

Belev, Emilian and Dan diBartolomeo “Finance Meets Macroeconomics: A Structural
Model of Sovereign Credit Risk”, M. Crouhy, D. Galai ande Z. Weiner Editors,
“Contingent Claims Analysis in Corporate Finance”, World Scientific, 2019.
• Provides a model of the structural relationship between the creditworthiness of sovereign
debt and the valuation of the national equity market.

The Northfield EE Model makes use of both these concepts to more efficiently
estimate credit risk for corporate and sovereign debt
• Implies better accuracy for equity/bond correlation estimates.
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Is Correlation Even Legitimate Concept?

Correlation is conceptually presumed to describe the dependence
between data sets for two random variables, but there is conclusive
empirical evidence that bond market returns are not random. Interest
rates (and bond returns) can exhibit both negative and positive serial
correlation due to the influence of central banks. We call this the
“Kiddie Bowling” effect.
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Observation
Frequency
These two series (S&P 500
and ML AAA bond index) look
unrelated, but the daily total
return correlation is -.14 over
the past 10 years. The
average of the 36 month
return correlation shown
previously is -.45 for the same
period.
Globally, daily return data is
nearly useless due to the
asynchronous nature of
observed returns.
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How About Annual
Returns?

For the period from 1980
through 2021, the correlation of
the Barclays Aggregate Index
total return and the S&P 500
total return is .155.
For the last ten annual periods,
the correlation is positive .099,
while our daily and monthly
return correlation is statistically
significantly negative.
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How About Longer Horizons?
Or Really, Really, Long Horizons
Using the same annual returns for the Barclays
Aggregate and and the S&P 500 from 1980
through 2021, the correlation of three-year
returns (14 observations) is .33.
The longer horizon relationship between stocks
and bonds should be positive as both markets
are competing for investor capital.
The fact that correlations are less than one arises
from the fact that equity valuation is closely
related to real interest rates while bond valuation
is related to nominal interest rates.
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A Robustness Check
The standard calculation of
correlation is the Pearson method.

• This method is the least robust to the presence of outliers in the data
• Outliers in the data will cause the Pearson value to be upward biased
in absolute value (positives become more positive, negative become
more negative).

Spearman correlation is the
correlation of the rank position of
each data element within its
respective data set. It is much
more robust to the presence of
outliers.

• Spearman is much more resistant to outliers so it’s used for
Northfield factor correlation matrices.

Kendall’s Tau is an even more
robust non-parametric measure
but is very slow to calculate for
large data sets.

• Kendall's Tau: Definition + Example - Statology
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What’s the Bond Market?
Our previous examples have used different
bond indices to represent fixed income
markets. A definition of what the bond
market consists of is necessary both in
terms of the issues included and
differences in composition over time.
• Sovereign bonds
• Corporate bonds (IG)
• High Yield, Loans
• MBS, Muni, ABS
• CDS/CDO
There is material potential for double counting
due to presence of CDOs and related
instruments
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Dealing with Diverse Nature of Bonds
A given investor should not care about the correlation of a generic description of the stock
market and a generic representation of the bond market.

They should care about correlation of equity and fixed income markets as is relevant to their
portfolios.

This is easily accomplished as thousands of fixed income ETFs are now traded around the
world with published constituent lists.
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Correlation of Active Stock and Bond Portfolios
The expected correlation
of a non-index equity or
fixed income portfolios is
likely to far closer to zero
than for broad index
portfolios.

Concentrated fixed
income portfolio will
have non-normal return
distributions (i.e.
defaults matter)

• Active portfolios have higher levels of idiosyncratic risks

• The presence of default risk implies negative skew and positive
kurtosis.
• Our systems adjust for skew and kurtosis in risk and optimization
problems using the EE risk model.
• Northfield News October 2019 (northinfo.com)
• The presence of higher moments also reduces the effective
correlation of two portfolios.
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Taxable Investors
The correlation of after-tax returns on equities and fixed income are different than on a
pre-tax basis
Capital gains and income are taxed differently for investors.
• Long term capital gains, qualified dividends and non-qualified dividends are taxed at different rates.
• Foreign investors may be exempted from taxes altogether by bilateral treaty or subject to 35% tax on equity
dividends but no tax on capital gains.

The proportion of returns arising respectively from income and capital growth are different
for equities and fixed income.
US municipal bond income is generally tax free at the Federal level, and free of state level
taxes to local residents.
• Muni bonds selling at discounts and premiums to par embed capital gain tax effects.

Proper computation of after-tax returns is not widespread, see diBartolomeo (Journal of
Performance Measurement, 2021).
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Conclusions
The expected dependence of equity and fixed income markets is a cornerstone of almost
every asset allocation exercise
Unfortunately, most practitioners pursue this key input for allocation decisions in a
haphazard way.
Careful decisions are necessary about the choice of correlation measure, the frequency of
observations, and the definition of what “bond market” actually includes.
The traditional Pearson correlation calculation is weak against outliers and provides
estimates with upward biased magnitudes.
Correlation of markets even if carefully estimated is not appropriate for estimation of the
correlation of actively managed portfolios from different asset classes.
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