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In 2021 the stock-bond correlation flipped to positive after remaining negative for a majority
of the preceding 20 years. This came as a surprise to some investors who had been lulled into
complacency, believing that their bond allocation could reliably provide downside
management in any r/isk off event and serve as the primary risk stabiliser in their portfolios.
For the last three years, equity and bonds have been losing and gaining value in tandem;
bonds have not been helping with drawdown reduction. This has made investors question the
robustness of their portfolios in a scenario where the stock-bond correlation remains positive
and elevated for an extended period. A portfolio of alternative diversifier strategies, including
long volatility and cross-asset trend, can complement duration as a stabiliser during periods
of equity drawdowns. Such a portfolio can be especially useful in scenarios where the stock-
bond correlation is positive.

In this paper, we explore how the stock-bond correlation has behaved through history and if
the recent positive correlation in stocks and bonds was an aberration. We then illustrate the
impact that the stock-bond correlation can have on an investment portfolio, and discuss a
solution using a combination of alternative diversifier strategies that can improve portfolio
performance during periods of heighted equity volatility. In this paper we discuss:

1. Equity-bond correlations through history and the impact of changing correlations on
portfolio expectations

2. Alternative diversifier strategies as a source of downside management

How alternative diversifier strategies can act as a complement to duration and have
historically improved portfolio outcomes

1. Changing equity-bond correlation and its impact on
portfolio expectations

The macroeconomic environment significantly impacts stock-bond correlations.
Researchers’ have found trend inflationZ and correlation between economic
growth and inflation as being the key drivers?3 of stock-bond correlations. Higher
levels of long-term trend inflation can lead to higher inflation uncertainty and an
increase in the stock-bond correlations.

In Exhibit 1, we show the equity-bond correlation over the last 45 years. For 20
years through the 1980s and 1990s, when the 5-year rolling inflation rate was
higher than 3%, the equity-bond correlation was consistently positive. By the
end of the 1990s, the Fed’s success in controlling inflation, combined with the
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impacts of increased globalisation, demographic changes and technological
advancements helped reduce inflation to around a 2% level. Starting around
2001, the correlation dipped into negative territory, meaning that bond
investments typically retained their value or produced gains when stocks sold
off. This condition remained in effect until after 2020, when a COVID-led
inflation shock turned the stock-bond correlation positive. This history suggests
that the correlation between stocks and bonds is highly variable, and that a
condition of positive or negative correlation can persist for decades.

Exhibit 1: Correlation between the MSCI World Equity Index and the Bloomberg US Aggregate Bond Index#*

0.8 1.0
0.6
0.4
0.2

0.0

3-year rolling stock-bond correlation

-0.6 0.0
1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015 2018 2021 2024

End of rolling period

Periods with long-term (5-year rolling) inflation over 3% = Stock-bond correlation

Given the uncertainty inherent in predicting future macroeconomic
environments, forecasting stock-bond correlations over a strategic horizon can
be highly uncertain. An investor who believes that the U.S. Federal Reserve
(Fed) will be able to get inflation close to its target 2% level, and consequently
reduce macroeconomic uncertainty, would likely forecast the stock-bond
correlation to turn negative or move closer to zero. Another investor who
believes that a combination of deglobalisation, climate risk, greenflation and
other factors would lead to inflation remaining elevated and uncertain could
reasonably expect the stock-bond correlations to remain positive and elevated.

Whether the stock-bond correlation turns negative or remains positive can have
a significant impact on portfolio expectations and force an investor to make
difficult decisions. To demonstrate this impact, we constructed portfolios
containing two asset classes—global equity and core bonds. We plotted two
efficient frontiers for different mixes by varying only the stock-bond correlation
(Exhibit 2)>.
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Exhibit 2: Equity fixed income efficient frontiers using different correlation assumptions
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Investors who forecast the stock-bond correlation to be -0.5 expect their
forward-looking return and risk levels to be in-line with the dark blue frontier. A
hypothetical investor who allocates to a 50/50 portfolio, based on an expectation
of -0.5 equity-bond correlations, expects a portfolio return of ~6.3% and
annualised volatility of ~7%. However, if the expected stock-bond correlation
was +0.5 instead, the expectations would move to the orange frontier, resulting
in a portfolio volatility of ~9.5%.

To account for the fact that the equity-bond correlation may remain positive, the
investor is faced with a difficult choice. If the portfolio allocation was unchanged
to maintain return expectations, a potential increase in portfolio volatility to
~9.5% would need to be accepted. If the investor decided that they did not want
to potentially increase its volatility beyond initial expectations, they would need
to de-risk their portfolio to 20% equity and accept a lower expected return of
~5.7%.

2. Alternative diversifiers can help with downside risk
management

Investors who want to limit the impact of stock-bond correlation uncertainty on
portfolio outcomes need to look at other options that can complement fixed
income and help with robust downside management. One option for investors is
to include an allocation to alternative diversifier strategies such as active long
volatility and cross-asset trend. These strategies are expected to exhibit a
negative equity beta when equities decline and are not expected to be impacted
by changes in the stock-bond correlation. We find that allocating to these
strategies can help reduce total portfolio drawdown risk and the reliance on
bonds for drawdown protection without introducing illiquidity® into investment
portfolios.
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Active long-volatility strategies

Long volatility strategies serve as a reliable hedge for mitigating
portfolio drawdowns during downturns in equity markets. For example,
an investor seeking drawdown protection can systematically buy a
defensive option that becomes valuable when the underlying equity
index falls below a specified price. The option pay-off is agnostic of
what causes the equity index to fall. Therefore, unlike duration, the
payoff is not dependent on inflation regimes or business cycles.
However, the higher certainty of protection comes at a cost that can at
times be exorbitantly high. Active long volatility strategies can help
significantly reduce the cost of protection by using active processes to
modulate exposures to derivative instruments, including equity index
options and VIX futures, in a way that maximises portfolio protection
while minimising costs (including time decay or negative carry). Using
pattern-recognition and other conditional processes, these active long-
volatility strategies lie somewhat dormant when volatility is low and will
increase exposure when the probability of a market crisis increases. In
this way, portfolio protection increases for active long-vol strategies as
market risk increases.

Cross-asset trend strategies

Cross-asset trend strategies can play a crucial role in creating
defensiveness in a portfolio by systematically capturing both upward
and downward price movements across various asset classes. These
strategies use a variety of medium-to-long-term trend algorithms to
initiate long or short positions across equity markets, fixed income,
commodities and currencies. By adjusting positions in response to
market trends—buying assets that show positive price changes and
shorting those with negative price changes—these strategies can
generate a positive return in both up and down markets’. During
unexpected inflation shocks, when stocks and bonds struggle, trend-
following strategies can enhance portfolio defense by going long on
commodities, which typically benefit from inflation. This diversification
helps mitigate portfolio losses when stocks and bonds are positively
correlated and are both generating negative returns. Historically, trend
strategies have performed well in market dislocations, such as during
the Global Financial Crisis when they profited by shorting crude oil and
gold and by being long U.S. dollar and the Japanese yen.

While both active long volatility and cross-asset trend can provide defensive
properties in equity down-markets, they are not exposed to the same risk
factors® and have properties that make them complementary allocations.

The protection from active long volatility comes at a cost of a return drag in
equity up-markets that cross-asset trend can help offset. Active long volatility
has historically generated negative returns® when equity markets posted large
positive returns, while cross-asset trend has generated positive returns in the
same environments. In Exhibit 3, we analyse the monthly performance of active
long volatility and cross-asset trend' from 2005-2023, and we divide the data
into three groups based on global equity returns being above, below or within a
+/-1 standard deviation of its history. We observe strong returns, on average, for
both the active long volatility and cross-asset trend strategies in weak equity
markets. However, their performances in equity-up markets was different. In
strong equity markets, active long volatility managers generated negative
returns whereas cross-asset trend generated modestly positive returns. When
combined at 60% cross-asset trend and 40% active long volatility, the solution
provided strong positive returns in poor equity markets and at the same time
avoided significant losses in strong equity markets.

While both
active long
volatility and
cross-asset
trend can
provide
defensive
properties in
equity down-
markets, they
are not exposed
to the same risk
factors and have
properties that
make them
complementary
allocations.
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Exhibit 3: Monthly average returns of liquid alternative diversifiers across global equity return buckets

(2005-2023)
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Similarly, active long volatility also helps offset some inherent weaknesses in
cross-asset trend strategies. Cross-asset trend is susceptible to drawdowns
around market peaks. A long run-up in equity markets can lead to cross-asset
trend being long pro-cyclical assets. As such, when there is a sharp drawdown
in equity around market peaks, cross-asset trend fails to protect the portfolio in
the months that immediately follow. As the length of the drawdown increases,
cross-asset trend adjusts its positioning and starts generating gains. The
contractual nature of the long volatility positions makes it an ideal defensive
allocation for sharp and sudden drawdowns around market peaks, and this helps
balance out any potential loss of defensiveness from trend strategies. Exhibit 4
shows the average performance of active long volatility and cross-asset trend in
peak-to-trough drawdowns as a function of months from market peak. A mix of
40% active long-vol and 60% cross-asset trend strategies was able to overcome
the negative return drag from cross-asset trend around market peaks while
providing protection in peak-to-trough drawdowns.

Cross-asset
trend is
susceptible to
drawdowns
around market
peaks.

Exhibit 4: Average monthly returns of liquid alternative diversifiers around equity market peaks (2005-2023)
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3. Alternative diversifiers in a balanced portfolio
By including an

By including an allocation to active long volatility and cross-asset trend, we can allocation to

reduce the reliance on fixed income for drawdown reduction. Importantly, these

alternative diversifiers can provide defense in periods when bonds become active /0/7g

positively correlated with equity and both equities and bonds experience losses volatility and
at the same time. cross-asset
Exhibit 5 shows quarterly periods between 2005-2023 when global equities fell trend, we can
by more than 5%. We show the quarterly performance results for global reduce the
equities, core fixed' income, active long volatility 'and ;ross—asset tren.d”. In most reliance on fixed
quarters when equity markets were down, core fixed income and active long . f
volatility and cross asset trend strategies produced positive returns. However, LIS e
active long volatility and cross-asset trend also produced positive returns in drawdown
three quarters in 2022 when both equities and core fixed income experienced reduction.
losses (represented by the three highlighted periods below).
Exhibit 5: Results in quarters with equity drawdowns of 5% or more
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Historically, adding alternative diversifiers like active long volatility and cross-
asset trend would have helped reduce portfolio drawdowns while also improving
portfolio returns. We show this in Exhibit 6 by comparing the historical
performance of three portfolios from 2005-2023. The first portfolio is a balanced
60/40 portfolio that allocates 60% of its capital to U.S. large cap equity and the
remaining balance of 40% to U.S. aggregate fixed income. The second portfolio
incrementally allocates 5% capital to a mix of 40% active long volatility and
60% cross-asset trend. We assume leverage'? 3 is available in the second
portfolio, i.e., despite allocating 5% to alternative diversifiers, the equity beta,
duration and credit exposure of the second portfolio is the same as the first. The
third portfolio is the same as the second but allocates 10% capital to alternative
diversifiers instead of 5%. The two portfolios with the 5% and 10% allocation
to alternative diversifiers provide us a comparison of impact at different
allocation sizes. The actual size of the allocation to alt diversifiers in an
investor’s portfolio would vary based on the unique investment objectives and
constraints that an investor is exposed to.

We note that portfolio 2 and 3, which include allocations to alternative
diversifiers, generated 20-40 bps of annualised excess return when compared to
the balanced 60/40 portfolio. Adding liquid alternative diversifiers to the
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balanced portfolio also helped reduce portfolio volatility and conditional Value at

Risk (CVAR). It is in the worst performing quarters of the balanced portfolio
where the additional allocation to liquid alternative diversifiers shines, helping
to reduce drawdowns by 30bps and 50bps on average when a 5% and 10%

allocation to alternative diversifiers was made, which is disproportionately larger
than what the volatility and monthly CVAR reduction would suggest.

Exhibit 6: Historical portfolio efficiency improvement by allocating to
liquid alternative diversifiers in a balanced portfolio

Full sample summary stats (2006-2023)

'
60/40 WITH 5%
ALLOCATION TO

ALT DIVERSIFIERS

BALANCED 60/40
PORTFOLIO

IMPACT OF
ADDING 5%
ALT DIVERSIFIERS

60/40 WITH 10% IMPACT OF
ALLOCATION TO ADDING 10%
ALT DIVERSIFIERS  ALT DIVERSIFIERS

Annualised return 6.7% 6.9% 0.2% 7.1% 0.4%
Annualised Volatility 9.7% 9.6% -0.1% 9.5% -0.1%
Monthly CVAR 95% -6.3% -6.2% 0.1% -6.0% 0.3%

Performance in quarters where balanced portfolio returns were less than 4%
5§
60/40 WITH 5%
ALLOCATION TO
ALT DIVERSIFIERS
________________________________________________ _______________________________|]

BALANCED 60/40
PORTFOLIO

IMPACT OF
ADDING 5%
ALT DIVERSIFIERS

60/40 WITH 10% IMPACT OF
ALLOCATION TO ADDING 10%
ALT DIVERSIFIERS ALT DIVERSIFIERS

2008, December -12% -12% 0.6% -11% 1.1%
2020, March -12% -12% 0.4% -11% 0.8%
2022, June -11% -11% 0.6% -10% 1.2%
2011, September -8% -8% 0.0% -8% 0.0%
2018, December -8% -7% 0.2% -7% 0.4%
2010, June -6% -6% -0.1% -6% -0.1%
2009, March -6% -6% 0.1% -6% 0.2%
2008, March -6% -6% 0.0% -6% 0.0%
2008, September -5% -5% 0.5% -4% 1.1%
2015, September -5% -5% 0.4% -4% 0.7%
2022, March -5% -4% 0.2% -4% 0.4%
AVERAGE -8% -7% 0.3% -7% 0.5%
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Concluding thoughts

For most of the past 25 years, bonds have provided strong diversification to equities, yet 2022
reminded us that that is not always the case. In periods of heightened inflation and
macroeconomic uncertainty, including the 1970s and the current period since 2022, equities
and bonds have had a positive correlation. A positive stock-bond correlation can expose
investors to heightened portfolio drawdown risks. Investors can build portfolios that are more
prepared for changing stock-bond correlations by not solely relying on bonds for drawdown
management. Alternative diversifiers such as long volatility and cross-asset trend can act as
complementary allocations to fixed income in an investment portfolio, help with risk
management, and act as portfolio ballasts when bonds fail to deliver the expected
diversification.

" Molenaar et al. (2024), Wu et al. (2023), Brixton et al (2023), Czasonis et al (2021)

2 Or the uncertainty in inflation. The Friedman-Ball hypothesis states that increases in inflation should occur in conjunction with higher inflation uncertainty (Ball
1992).

3 Other drivers include long run real rates, macroeconomic and growth uncertainty etc.

4 Rolling three-year correlation of monthly returns. Inflation analysed on a rolling five-year horizon

5 Assumes the return and volatility of the two asset classes are unchanged and equal to Russell Investments’ capital market assumptions.

6 An investor should expect monthly or quarterly liquidity with no gates. The absence of any potential liquidity restrictions is a significant differentiator from other
strategies that may offer monthly or quarterly liquidity but allow for the ability to restrict access to that liquidity.

7 Trend strategies have historically delivered the highest average returns in both the worst and best market conditions (van Dooijeweert, 2022), i.e. their return
pattern also resembles a "convexity smile".

8 See endnote 7

? Albeit the negative returns were only a fraction of systematic passive long volatility strategies.

% Throughout this paper, all analysis of active long volatility is based on the Eurekahedge Long Volatility Hedging Index, a sample of actively managed volatility
strategies and any analysis of cross-asset trend is based on the SocGen Trend Index.

" Global equities is MSCI ACWI Index, Core fixed income is Bloomberg Barclays US Aggregate, Long Volatility is the Eureka Hedge Long Volatility Hedge Fund
Index and Trend is SocGen Trend Index.

"2 An investor can judiciously allocate to equity futures to free up capital to fund an allocation to alternative diversifiers.

'3 The general conclusions drawdown by comparing these three portfolios is invariant to the availability of leverage. Our analysis shows that smaller allocations to
alternative diversifiers show benefits at the total portfolio level even if leverage wasn’t available.
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Appendix

The advantage of combing Long Vol with Trend is that the latter is not significantly exposed to the main risk
factors of Long Vol, i.e. equity delta, gamma, and vega. In Exhibit 7, we show the regression results of two option
strategies, Buy Put and the Eurekahedge Long Vol hedge fund index, against the global equity return (a proxy for
delta exposure), the equity return squared (gamma exposure) and the change in implied volatility (vega exposure).
Both the Buy Put and Long Vol have significant negative regression betas to the equity return (short delta) and
positive betas to the squared equity return (long gamma) as well as significant positive betas to the change in Vol
(long vega). Although the regression coefficients suggest that the SG Trend index is also short delta and long
gamma, these are not statistically significant.

Exhibit 7: Exposure of Long Vol and Trend strategies to equity beta and vol
. ________________________________________________________________________. ____________ ______________________|

BUY PUT ACTIVE LONG VOLATILITY CROSS AGENT TREND
BETA T-STAT BETA T-STAT BETA T-STAT
5 5 |
Intercept -0.8% -8.51 0.04% 0.23 0.25% 0.86
Global equity return -0.40 -17.90 -0.17 -3.70 -0.08 -1.19
Global equity return squared 1.78 9.74 0.95 2.73 0.60 1.02
Change in implied volatility 0.02 4.80 0.02 1.97 -0.02 -1.29
ADJUSTED R-SQUARED 0.86 0.27 0.00

4 Buy Put represents the return on a 1 month, at-the-money Put option on the SPX that is systematically rolled every month end.
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