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The name is bond — rethinking duration in balanced portfolios

Global bond yields have risen sharply YTD, driven by stronger nominal growth,
lingering inflation, fiscal concerns and increased competition for capital from Al.
This follows the large bond sell-off in 2022. As a result, the past 5 years have
been among the worst periods for bond investors in a century, although yields
have only returned to long-run historical averages rather than exceptionally high
levels.

Are bonds becoming more attractive again for multi-asset portfolios? The
optimal bond weight in a balanced portfolio will be conditioned by (1) relative
return, (2) relative risk, (3) diversification benefits and (4) the return on cash.
Higher yields improve carry and prospective buy-and-hold returns; they also
provide a larger cushion against further yield increases and thus lower risk.
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® However, the return relative to equities will be driven mostly by equities,
especially in the near term. And more inflation volatility, fiscal risks and less
negative equity/bond correlations suggest that duration may provide less reliable
protection than before the COVID-19 crisis. Finally, while bond term premia have
picked up, they remain relatively low in a long-run context, lowering the incentive
to increase duration.

B We see a case for a return to more ‘normal’ strategic bond allocations but the
tactical case for adding long-dated bonds is mixed. In the very near term energy
prices and central bank policy will likely drive both bonds and equities — rates
relief would support both but continued increases in yields could weigh more on
equities. However, over the next few months, resilient earnings growth should
continue to support risk-adjusted returns for equities vs. bonds. That said, over
longer horizons, higher starting yields should lift optimal bond allocations from
the unusually low levels of the past five years towards historical norms.

B Thereis unlikely to be an immediate return to the simple 60/40 portfolio
template. Investors should favour the parts of the curve with the best carry vs.
convexity — with relatively low rates volatility, selective option overlays can help.
We also like bond-like equities to improve diversification with a growing number
of stocks with a negative beta. On the flip side, equity-like bonds such as
convertibles look more attractive to improve asymmetry.

This report is intended for distribution to GS institutional clients only.

Investors should consider this report as only a single factor in making their investment decision. For Reg AC
certification and other important disclosures, see the Disclosure Appendix, or go to
www.gs.com/research/hedge.html.
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Risky bonds — YTD sell-off increases the drag since the COVID-19 crisis
Global bond yields are near or above the pre-GFC highs owing to a combination of
cyclical support, rising energy prices due to the Middle East war, crowding out from
Al debt issuance and fiscal concerns. Concerns about stickier inflation and FX
debasement have increasingly become a speed limit for central bank easing or even
forced tightening, as in the case of the BoJ. While there has been a lot of focus on
long-dated bond yields, some of the largest increases have been in the front end, with
US 2-year yields up 120bp YTD, and increases have been led by real yields. This indicates
a different regime with higher neutral rates and more competition for capital.

The bond sell-off has extended the already prolonged period of weak bond returns
that started after the COVID-19 crisis. Before the COVID-19 crisis long-dated bond
yields were unusually low after years of negative rates and QE as central banks were
fighting persistently low inflation and deflation risks, and they fell even further during
the COVID-19 crisis. Following the sharp increase in inflation and aggressive central bank
tightening, bonds had one of the largest drawdowns in history in 2022 — the 5-year
rolling returns on US 10-year bonds were the worst in more than a century —in real terms
they were nearly as bad as after WW1 and WW2 and in the 1970s (Exhibit 1).

Exhibit 1: US bonds recently had one of the worst 5-year rolling nominal and real returnsina
century
5-year rolling return of US 10-year bonds
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Source: Robert Shiller, Haver Analytics, Goldman Sachs Global Investment Research

However, despite the material bond sell-off, current levels of bond yields are not
unusually high compared with long-run history — they were just unusually low during the
post-GFC cycle. In fact, the current US 10-year yield, at 5%, is close to the average of
4.7% over the last 250 years (Exhibit 2, excluding the 1970s results in an average of 4.5%
but during WW?2 the Fed anchored long-dated bond yields via yield curve control,
suggesting bond yields would have been much higher). Admittedly, such a long history is
not comparable to now, as macro conditions have been more friendly for the current
generation of bond investors. But, as mentioned earlier, the macro regime has materially
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shifted, with multiple cyclical and structural headwinds for bonds.

Exhibit 2: Higher but not high - normalisation from post-GFC cycle levels
10-year government bond yields. Yearly data. Dashed line is historical average for US.
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From balanced bull to bear — the rise and fall of the 60/40 portfolio
While simple balanced 60/40 portfolios delivered strong risk-adjusted returns for
the last generation of investors, they have suffered since the COVID-19 crisis
(Exhibit 3, see also our Balanced Bear research). Balanced portfolios have performed
better since 2023, but this was mostly due to the strong performance of equities —
bonds have been a drag on risk-adjusted returns. Indeed, since the COVID-19 crisis the
diversification benefits from mixing equities and bonds have been limited, with Sharpe
ratios of a US 60/40 portfolio lagging a stand-alone equity investment. In large part, this
has been due to the large drawdown for both bonds and equities in 2022.

Exhibit 3: Over the past 5 years a 60/40 portfolio lagged outright equities
5-year rolling Sharpe ratio
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Although equities have recovered sharply since then, risk-adjusted performance of
longer-dated bonds has remained poor. As we recently wrote, ex post equity risk
premia in the last few years have been unusually high. Higher and more volatile inflation,
as well as rising government debt/GDP ratios and fiscal spending, have supported
equities relative to bonds. And more recently the higher nominal growth backdrop,
boosted by the Al capex boom and higher energy prices due to the Middle East war,
added further upward pressure to bond yields, while equities had tailwinds from
earnings growth. As a result, from a valuation perspective bonds now look increasingly
attractive relative to equities (Exhibit 4).

Exhibit 4: While equities remain relatively expensive, bond yields are now close to long-run
average
Valuation percentile (since 1871). A higher percentile means valuations are more expensive
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Source: Robert Shiller, Haver Analytics, Goldman Sachs Global Investment Research

Finding the right balance — drivers of the optimal bond allocation

Are bonds becoming more attractive again for multi-asset portfolios? This is where
Markowitz’s Modern Portfolio Theory (MPT) can help by quantifying the trade-off
between return and risk while incorporating diversification. As we wrote before, even
over long horizons the efficient frontier varies materially over time not only due to
changing macro conditions but also to different valuation starting points. Based on an
efficient frontier since 1950 combining the S&P 500 and US 10-year bonds (Exhibit 5),
the tangent portfolio was close to a 60/40 portfolio (with a bond weight of ¢.36%) — thus
a 60/40 portfolio was near the optimal asset mix. However, for the current generation of
investors (1990-2020), the optimal bond weight was even larger —in the last 5 years the
efficient frontier steepened materially, so there was little benefit in allocations to bonds.
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Exhibit 5: The efficient frontier was very steep in the last 5 years with little benefit from
allocations to bonds
Labels for the tangent portfolio indicate the optimal bond weight
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Source: Robert Shiller, Haver Analytics, Goldman Sachs Global Investment Research

As shown in Exhibit 6, the optimal asset mix varied materially with macro
conditions and recently optimal bond allocations were close to zero." In the periods
from 1908-1922 and 1955-90, equity-only investors achieved similar or better Sharpe
ratios than a balanced portfolio, including any bonds. On the flip side, in the decades
ending in the 1930s and 1940s, as well as around the GFC, the optimal portfolio had
close to no equities. Up until the COVID-19 crisis the optimal asset mix was actually not
60/40 but more like 40/60, similar to a risk parity portfolio with larger allocations to
bonds. And after the COVID-19 crisis the optimal portfolio shifted to 100% equities —
most investors would have been better off mixing cash with equities based on their risk
tolerance instead of a balanced portfolio.

' These allocations should be interpreted as directional signals rather than portfolio recommendations.
Unconstrained mean-variance optimisation is highly sensitive to expected-return and covariance assumptions
and frequently produces corner solutions.
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Exhibit 6: The optimal allocation to bonds has declined sharply since the COVID-19 crisis
5-year rolling optimal weight of US 10-year bonds in a balanced multi-asset portfolio
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Source: Robert Shiller, Haver Analytics, Goldman Sachs Global Investment Research

Based on MPT the optimal bond weight in a balanced portfolio is a function of (1)
relative return, (2) relative risk, (3) diversification benefits and (4) the return on
cash. Exhibit 7 shows the optimal bond weight and portfolio Sharpe ratio at different
equity/bond correlation levels.? With higher equity/bond correlations the optimal bond
weight decreases, and that means lower Sharpe ratios and higher portfolio volatility. The
optimal bond allocation also decreases with better relative equity returns vs. bonds
(Exhibit 8) and higher relative risk (Exhibit 9). Higher returns on cash can also drive a
higher equity allocation as bonds become less attractive vs. cash —as long as the equity
risk premium is positive (Exhibit 10). Importantly, a more positive equity/bond
correlation amplifies all those shifts.

Unless stated explicitly, in Exhibits 7 to 10 we assume a 10% equity return with 15% volatility, a 4.5% bond

return with 6% volatility, cash return of 3.5%, and 0 equity/bond correlation.
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Exhibit 7: With higher equity/bond correlations the
optimal bond weight tends to decrease (and the Sharpe
ratio declines)

Optimal portfolio simulation
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Exhibit 8: Unsurprisingly, higher equity risk premia point
to lower bond allocations, in particular with positive
equity/bond correlations

Bond weight for optimal portfolio based on equity vs. bond
return
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Exhibit 9: Higher bond volatility also points to lower bond
allocations, especially with less negative correlations
Bond weight for optimal portfolio based on bond relative to
equity volatility
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Exhibit 10: Cash returns (vs. bonds) matter for bond
allocations as well
Bond weight for optimal portfolio based on cash return
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(1) Relative return — carry vs. duration risk

Higher 10-year bond yields mean better returns for buy-and-hold investors but the
predictive power for near-term returns is mixed (Exhibit 11). Near-term changes in
bond yields will be conditioned by the macro regime —as shown in Exhibit 12, a simple
model using 10-year rolling annualised US real GDP growth and inflation explained most
of the trend in levels of US 10-year yields since the 1960s and current levels are close to
the recent long-term fair value. Of course, bond markets are forward-looking and reflect
expectations for growth/inflation/policy rather than historical averages, and as a result
bond yields can over- or undershoot in the near term. And other drivers, such as
monetary and fiscal policy regimes, inflation volatility and expectations for productivity

growth, may also play a role.

17 September 2026
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Exhibit 11: Valuations have limited predictive power, Exhibit 12: The structural growth/inflation mix explained
especially for near-term returns, even for bonds broad trends in US 10-year bond yields
R2 of valuations for subsequent returns. Valuation metric in

parenthesis
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More importantly, most of the variation in bond returns relative to equity is
typically driven by equities. Admittedly, the equity/bond yield gap has declined in
recent years owing to a combination of higher bond yields and Shiller P/Es rising to Tech
Bubble levels (Exhibit 13). However, valuations are an even weaker signal for near-term
equity performance. As we noted before, unlike during the Tech Bubble, today’s elevated
cyclically-adjusted equity valuations are supported by high corporate profitability — the
equity/bond yield gap is close to its long-term fair value based on 10-year inflation and
GDP growth, as well as the S&P 500 return on equity (ROE). The path for equity
valuations in the coming years will likely be determined by the impact of Al on S&P 500
profitability.

Exhibit 13: US earnings/bond yield gap has declined further YTD, but is near its
macro-implied level
S&P 500 Shiller P/E vs. US 10-year yield gap
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In the near term, earnings growth and expectations for ROE are likely to remain the
key driver of equity performance relative to bonds, more so than starting
valuations. As shown in Exhibit 14, the average equity vs. bond returns tend to be lower
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than the unconditional average if relative valuations for equities vs. bonds are high (the
Shiller earnings/bond yield gap is below 0%, which is the bottom quartile). However,
even from elevated levels of relative valuations, equities were still able to deliver strong
returns vs. bonds as long as earnings growth remained strong. This was particularly true
if real earnings growth was high, with equities providing exposure to better nominal
growth.

Exhibit 14: As long as earnings growth remains strong, equities can outperform bonds,
especially in the near term

Average subsequent monthly returns of S&P 500 vs. US 10-year bonds conditional on starting
valuations and coincident EPS growth (annualised, data since 1900)
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Source: Robert Shiller, Haver Analytics, Goldman Sachs Global Investment Research

(2) Relative risk — risk reversal for bonds

Higher bond yields reduce risk by improving carry, particularly for longer holding
periods. Since 2022 bond volatility has been unusually high because yields were very
low and duration high, making bonds more risky relative to equities — over the last 5
years equities had double the volatility of 10-year bonds and thus expected equity
returns needed to be twice as high (Exhibit 15). Since the 1990s the average ratio has
been closer to 2.5x, peaking around 3x during large equity drawdowns — this suggests
the risk of bonds relative to equities is likely to moderate in the medium term. With
higher yields total returns on bonds should become less volatile unless yields increase
materially (as they did in the early 1980s). And, elevated equity valuations and
uncertainty around Al increase latent risk for equities. However, near-term rates
volatility could remain elevated, and as long as equities remain supported by strong
earnings growth, downside should be limited.

17 September 2026 9
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Exhibit 15: During the 1970s bond volatility increased materially relative to equities
5-year rolling volatility
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(3) Diversification benefits — from desperation to normalisation

Equity/bond correlations are likely to be less negative compared with the post-GFC
cycle but should start to decline from the elevated levels over the last 5 years. In the
past 100 years negative equity/bond correlations have been the exception rather than
the norm: only during the 1920s, the 1950/60s and since the late 1990s were
equity/bond correlations consistently negative, as inflation was generally anchored
(Exhibit 16). As a result, growth shocks were a more important driver of monetary policy.
In the last 5 years equities and bonds have moved more in tandem, especially during the
large combined drawdown in 2022. As we wrote before, with more inflation volatility
and fiscal risks, we think equity/bond correlations will be closer to zero — we think bonds
are increasingly becoming a tool for income generation but less for risk mitigation,
similar to the 100 years before the late 1990s.

10
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Exhibit 16: Equity/bond correlations turned positive after the COVID crisis
S&P 500 vs. US 10-year bond correlation (daily frequency where available, otherwise monthly)
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While we expect inflation to normalise into 2027, which should support more
negative equity/bond correlations, bonds may offer less protection than they have
over the past 30 years. At the start of S&P 500 bear markets since 1950, the median
nominal yield was about 4.7%, real yields were 2.3%, and breakeven inflation was
around 2.5% (Exhibit 17). Both after the Tech Bubble burst and during the GFC, US
10-year yields fell by c.200bp. Current US 10-year yields are still below Tech Bubble
peaks, implying a smaller potential buffer. And while yields during the GFC were similar
to current levels, breakeven inflation then fell sharply on deflation fears. Higher nominal
growth could limit declines in long-dated yields in the next recession, unless the growth
or inflation outlook deteriorates materially. The next crisis may also involve more fiscal

spending and less central bank QE, limiting potential bond yield declines.

Exhibit 17: The buffer from bonds is larger but still relatively small, especially considering elevated inflation

Largest S&P 500 sell-offs since 1950 and bond response

S&P 500 bear markets Total return

Level of US 10Y yields at peak

Level of US 10Y yields at trough

Change in US 10Y yields (bps)

Trough Months S&P 500 US 10Y Nominal Real Breakeven Nominal Real

Aug-56  Oct-57 15 -18% 4% -12% 3.1% 4.0%
Dec-61 Jun-62 7 -27% 2% -16% 3.9% 2.8% 1.1% 4.0% 2.1%
Feb-66 Oct-66 8 -20% 1% -12% 4.7% 2.4% 2.2% 5.0% 2.6%
Nov-68 May-70 18 -33% % -23% 5.8% 2.4% 3.3% 8.2% 4.5%
Jan-73  Oct-74 21 -45% 1% -29% 6.4% 3.4% 2.9% 8.0% 2.3%
Sep-76 Mar-78 18 -14% 7% -6% 7.5% 1.9% 5.7% 8.1% 2.0%
Nov-80 Aug-82 21 -20% 20% -6% 12.7% 3.7% 9.0% 13.6% 5.4%
Oct-87 Dec-87 2 -31% 6% -17% 9.7% 3.0% 6.4% 8.9% 2.7%
Jul-90  Oct-90 3 -19% -1% -12% 8.4% 2.1% 6.4% 8.9% 1.9%
Jul-98  Aug-98 2 -19% 4% -10% 5.5% 3.8% 1.7% 5.1% 3.8%
Mar-00  Oct-02 31 -47% 39% -21% 6.2% 4.1% 2.1% 3.6% 2.2%
Oct-07 Mar-09 17 -55% 21% -32% 4.7% 2.3% 2.3% 2.9% 2.0%
Apr-11 Oct-11 5 -19% 15% -6% 3.3% 0.7% 2.6% 1.8% 0.0%
Sep-18 Dec-18 3 -19% 3% -10% 3.1% 0.9% 2.1% 2.7% 1.0%
Feb-20 Mar-20 1 -29% 4% -17% 1.6% -0.1% 1.7% 1.2% 0.6%
Jan-22  Oct-22 9 -24% -14% -21% 1.6% -1.0% 2.6% 3.9% 1.6%
Feb-25 Apr-25 2 -19% 3% -11% 4.5% 2.1% 2.5% 4.3% 2.1%
Average -27% 6.0% -15% 5.5% 2.2% 3.4% 5.5% 2.3%
Median -20% 2.7% -12% 4.7% 2.3% 2.5% 4.3% 2.1%
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Source: Haver Analytics, Bloomberg, Datastream, Goldman Sachs Global Investment Research

(4) Return vs. cash — cash is no longer trash

The return on cash represents the opportunity cost of investing in both equities and

17 September 2026
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bonds. When cash returns are higher, cash can dominate bonds, making it optimal for
investors to pair equities with cash according to their risk tolerance, as has been the case
over the past 5 years. This shift is closely tied to equity/bond correlations: when
correlations are positive, bonds tend to offer less diversification benefit; when they are
negative, required bond returns tend to fall below cash returns due to the additional
diversification value bonds provide.

Returns on cash relative to bonds have varied materially since 1900 - in the last 5
years long-dated bonds have underperformed cash materially (Exhibit 18). In the
1910s and the 1960-80s and post the COVID-19 crisis bonds underperformed cash for
prolonged periods, which boosted the optimal equity weight. On the flip side, for the
previous generation of investors, up until the COVID-19 crisis, bonds generally
outperformed vs. cash, and with negative equity/bond correlations since the late 1990s
there has generally been a case for higher bond allocations.

Exhibit 18: US 10-year bonds have materially underperformed vs. cash in the last 5 years
5-year rolling performance
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Source: Haver Analytics, Goldman Sachs Global Investment Research

Bond markets have started to adjust to the new macro and monetary policy regime
with higher neutral rates and steeper global yield curves. US 5y5y forward real yields
are near their average since 1960, suggesting markets are already pricing a higher
‘neutral rate’ equilibrium (Exhibit 19). But although bond term premia have picked up,
they remain low compared with the long-run history. Our rates team argues that the rise
in G10 term premium in recent years has been closely tied to shifts in key macro drivers
over the past 5 years, including cyclical risk, the rise in inflation risk, the rise in the level
and volatility of interest rates, high bond supply and a reversal of central bank balance
sheet expansion.
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Exhibit 19: Yield curves are relatively flat while expectations for the neutral rate have shifted
higher
US bond yields
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How to yield — asset allocation implications from rising bond yields

The tactical and strategic case for higher bond allocations

Higher bond yields support risk-adjusted returns for bonds in the medium term, but
they are a less strong signal for near-term performance, especially relative to
equities. On a tactical horizon the main drivers of optimal bond allocations are likely to
be inflation momentum, the Middle East conflict and central bank policy, on the one
hand, and the evolution of the Al boom with less of an earnings tailwind from Al capex,
on the other. For longer investment horizons most of the variation of the bond vs. equity
returns is still driven by equities — the increase in bond yields YTD is strengthening the
case for higher strategic bond allocations compared to the last 5 years, when bonds had
little value in portfolios, but this is mostly a normalisation back to the long-run optimal
bond allocation range of 35-55%.

In the near term, monetary policy and higher energy prices are likely to remain the
key driver of both equities and bonds (Exhibit 20). As a result, higher bond allocations
have added volatility rather than buffering portfolios. Further increases in bond yields
are likely to weigh more on equities than bonds, in particular sharp ones due to energy
prices or more aggressive central bank tightening —increases above 2sd over 3 months
start to weigh more on equities (Exhibit 21). On the flip side, falling energy prices,
continued core inflation normalisation and less hawkish central banks — consistent with
our economists’ macro baseline — should help bonds stabilise into year-end and also
support equities. We are Neutral across assets in our tactical (3m) asset allocation. Our
rates team forecasts modest relief in long-dated yields by year-end, with German
10-year yields at 3.25%, US 10-year yields at 4.75%, UK 10-year yields at 5% and Japan
10-year yields at 3%.

Exhibit 20: Energy prices and bond yields have become a
key driver of equities
6m rolling correlation (weekly returns)
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Exhibit 21: A continued sharp increase in bond yields
could put pressure on equities
Data since 1962
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Source: Datastream, Goldman Sachs Global Investment Research

On a 6-12m horizon the case for higher bond allocations would strengthen in the
event of a material growth slowdown, including fading earnings tailwinds from the
Al boom. Historically, equities have tended to outperform bonds when earnings growth
was strong (Exhibit 22). Prospective global equity carry —approximated by the starting
dividend yield plus the subsequent change in earnings — has increased sharply YTD,
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supported by positive revisions due to the Al capex boom. In 2027 our equity strategists
still expect double-digit, albeit slower, earnings growth, broadly in line with consensus,
which should continue to drive attractive risk-adjusted equity returns compared with
bonds. As a result, we remain OW equities, N bonds, UW credit for a 12m horizon in our
asset allocation, even though we think relative returns for equities should moderate with
less strong earnings tailwinds.

Exhibit 22: Global equities tend to do well over 12m horizons (vs. bonds) if earnings growth
supports prospective carry
MSCI AC World vs. US 10-year bonds; equity Carry (ex-post) = dividend yield + ex-post 12m EPS growth
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Over the coming years the optimal bond allocations should be higher than in the
last 5 years but will likely be closely linked to the Al boom and risks from inflation
and fiscal policy. The current Al capex boom increases the risk that falling profitability
for mega-cap Tech stocks materially drags on equity returns before benefits from Al
adoption show up. Higher inflation volatility and fiscal risks also create headwinds for
balanced portfolios with less of a buffer from bonds and risk of rate shocks. We derive
scenarios using our macro-based long-term return framework from Global Strategy
Paper: The Strategic Balanced Bear (Exhibit 23): (1) Goldilocks + Al boom, with

continued ROE expansion and strong GDP growth, (2) Goldilocks, but with stable ROE,
(3) Reflation, with strong nominal growth but lower ROE and (4) Goldilocks + Al bust, in
which ROE declines and GDP growth weakens, (5) Stagnation, with weaker growth but
ROE somewhat in line with its 5-year average and (6) Stagflation, similar to the 1970s. In
all scenarios optimal bond allocations are higher than in the last 5 years and
modestly above the optimal allocation since 1950; however, even over 10-year
horizons most of the variation across scenarios is driven by equities, similar to the
near term.
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Exhibit 23: Structural regimes point to very different long-term return forecasts
10-year return scenarios in function of different structural scenarios
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Source: Haver Analytics, Robert Shiller, Goldman Sachs Global Investment Research

Managing duration risk and convexity in bond portfolios

In the last 5 years, with rising bond yields and positive equity/bond correlations,
reducing fixed income duration in multi-asset portfolios improved risk-adjusted
returns (Exhibit 24). As we recently reiterated, in the coming years we believe investors
need to maintain exposure to innovation, protect against inflation and improve risk
mitigation in portfolios. Longer duration bonds tend to provide more convexity during
recessions and large ‘risk off’ periods — for example, a 60/40 portfolio with US 10-year
or 30-year bonds would have outperformed both when the Tech Bubble burst and
during the GFC. However, as mentioned earlier, the potential for large declines in
long-dated bond yields might be more limited in the next crisis, and near-term rates
volatility could remain somewhat elevated. Our rates strategists see the largest potential
for rates relief in the front end vs. forwards, pointing to positions in the belly of the yield
curve —that said, those would offer less convexity.
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Exhibit 24: Longer duration in balanced portfolios has been a drag in the last 5 years
5-year rolling Sharpe ratio
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Relatively low rates volatility allows for selective overlay hedges for bond portfolios
to improve near-term risk vs. latent convexity. Rates receiver swaptions on
shorter-dated rates can provide a more convex hedge for a recession, with central banks
likely to remain very responsive (Exhibit 25). With front-end forward rates having
increased strongly YTD but rates volatility being somewhat anchored, the entry point for
front-end receiver swaptions appears attractive. This is both due to the central bank put
in the event of growth risks but also near-term potential rates relief in the event of lower
energy prices —during previous recessions, a receiver swaption on short-dated rates
offered higher payoffs than S&P 500 OTM puts (based on current pricing). On the flip
side, 3m put options on longer-dated bonds (TLT) could help protect fixed income
portfolios that have already more duration risk — higher 30-year yields allow investors to
better fund put protection strategies (Exhibit 26). Long curve vol expressions can hedge
against the more extreme growth/policy tails.

Exhibit 25: Front-end receivers look attractive as Exhibit 26: Tactically long maturity bonds with TLT puts
medium-term recession hedges appear attractive with the option-price adjusted yield
Simulated PnL of a 12m 25-delta receiver on 1y or 2y USD rates close to the highs
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Source: Goldman Sachs FICC and Equities, Haver Analytics, Goldman Sachs
Global Investment Research
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Bond-like equities and the negative beta anomaly

With bonds providing less of a buffer, diversification within equities is becoming
more important for risk mitigation. A new diversification opportunity may now be
with bond-like equities: correlations between the S&P 500 and both low-volatility and
high-dividend stocks have fallen sharply, similar to during the Tech Bubble (Exhibit 27).
This has also supported Europe, which has relatively less Tech exposure, although it
faces other headwinds from higher gas prices and politics from here. We like a barbell
strategy of a well-diversified portfolio of global Al-exposed stocks and high-dividend,
low-volatility stocks.

Exhibit 27: Style diversification has become more helpful, also relative to regional
diversification
Average 1-year rolling correlation
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While low-volatility and high-dividend stocks have lagged the broad market since
the COVID-19 crisis, they have performed better relative to the market excluding
Tech (Exhibit 28). And in Tech-driven equity drawdowns, like the Deepseek sell-off in Q1
2025 and the momentum unwind in July 2026, they materially outperformed. In fact, the
proportion of stocks with a negative beta to the market has increased sharply, very
similar to the Tech Bubble (Exhibit 29). As we recently wrote, this is in large part due to
the growing Tech and Al dominance in equity benchmarks — after the Tech Bubble burst,
low volatility and high dividend yield stocks were also up, with S&P 500 down 46% and
the TMT sector down 79%. This was in part because they benefited from lower bond
yields, but even during the 2022 drawdown without a large decline in bond yields, they
managed to outperform materially.
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Exhibit 28: Low vol and high dividend yield stocks can
outperform the market ex Tech on a risk-adjusted basis
Relative excess return scaled to match the volatility of US equity

Exhibit 29: Similar to during the Tech Bubble, the

proportion of stocks with a negative beta has increased
Proportion of S&P 500 stocks with a negative beta
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Equity-like bonds and the value of optionality

Equity-like bonds such as convertibles can provide upside exposure to equity
through their embedded call option while having relatively low duration. As our
credit strategy team highlighted, there has been a material pick-up in convertible
issuance due to Al funding needs (Exhibit 30). Both during the late 1990s and around the
GFC, convertibles outperformed vs. a 60/40 portfolio (Exhibit 31). They can outperform
equities late cycle as they have an element of downside protection and rising volatility
acts as a tailwind for convertible valuations because it may increase the value of the
embedded option. As we recently illustrated, long-dated equity calls can be a very
effective tool to tailor the risk/reward and manage equity exposure late cycle.

Exhibit 30: The issuance of convertibles has increased due
to Al funding needs
12-month rolling convertible bond issuance (US$ bn)

Exhibit 31: Convertibles tend to outperform in late-cycle
backdrops

Total return relative performance (rebased to 100)

150

350 mUS Europe mAsia ex Japan mOther

140
300
130
20 120

200 110

150 100

90
100

80
50

—— US convertibles ($) vs US 60/40
70 Europe convertibles (€) vs Europe 60/40

0

Japan convertibles (¥) vs Japan 60/40
90 92 94 96 98 00 02 04 06 08 10 12 14 16 18 20 22 24 26 60
94 96 98 00 02 04 06 08 10 12 14 16 18 20 22 24 26

Source: Bloomberg, Goldman Sachs Global Investment Research Source: Datastream, Goldman Sachs Global Investment Research

17 September 2026 19


https://publishing.gs.com/content/research/en/reports/2026/09/09/08ee84eb-f93a-4bbd-a05d-83a69643b755.html
https://publishing.gs.com/content/research/en/reports/2026/07/16/f7ebbce3-a8ad-485a-8377-a35711b5c84f.html

Goldman Sachs GOAL Post

Disclosure Appendix

Reg AC

We, Christian Mueller-Glissmann, CFA, Andrea Ferrario, Alessandro Giglio, Elena Porfidia and Peter Oppenheimer, hereby certify that all of the views
expressed in this report accurately reflect our personal views, which have not been influenced by considerations of the firm’s business or client
relationships.

Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs’ Global Investment Research division.

Contributing Authors: Christian Mueller-Glissmann, CFA Goldman Sachs International, Andrea Ferrario Goldman Sachs International, Alessandro Giglio
Goldman Sachs International, Elena Porfidia Goldman Sachs International, Peter Oppenheimer Goldman Sachs International.

Unless otherwise stated, the individuals listed in the Contributing Authors disclosure of this report are analysts in Goldman Sachs’ Global Investment
Research division.

Disclosures

Option specific disclosures
Price target methodology: Please refer to the analyst’s previously published research for methodology and risks associated with equity price targets.

Pricing Disclosure: Option prices and volatility levels in this note are indicative only, and are based on our estimates of recent mid-market levels (unless
otherwise noted). All prices and levels exclude transaction costs unless otherwise stated.

General Options Risks: The risks below and any other options risks mentioned in this research report pertain both to specific derivative trade
recommendations mentioned and to discussion of general opportunities and advantages of derivative strategies. Unless otherwise noted, options
strategies mentioned in this report may be a combination of the strategies below and therefore carry with them the risks of those strategies.

Buying Options: Investors who buy call (put) options risk loss of the entire premium paid if the underlying security finishes below (above) the strike
price at expiration. Investors who buy call or put spreads also risk a maximum loss of the premium paid. The maximum gain on a long call or put spread
is the difference between the strike prices, less the premium paid.

Selling Options: Investors who sell calls on securities they do not own risk unlimited loss of the security price less the strike price. Investors who sell
covered calls (sell calls while owning the underlying security) risk having to deliver the underlying security or pay the difference between the security
price and the strike price, depending on whether the option is settled by physical delivery or cash-settled. Investors who sell puts risk loss of the strike
price less the premium received for selling the put. Investors who sell put or call spreads risk a maximum loss of the difference between the strikes less
the premium received, while their maximum gain is the premium received.

For options settled by physical delivery, the above risks assume the options buyer or seller, buys or sells the resulting securities at the settlement
price on expiry.

ETF Disclosure
ETF Risks

Exchange Traded Funds (ETFs) are redeemable only in specified units and only through a broker that is an authorized participant in that ETF program;
redemptions are for the underlying securities. The public trading price of a redeemable unit of an ETF may be different from its net asset value; an ETF
can trade at a discount or premium to the net asset value. There is always a fundamental risk of declining stock prices, which can cause investment
losses.

Investors should consider the investment objectives, risks, and charges and expenses of an ETF carefully before investing. Each ETF prospectus
contains such information about the ETF, and it is recommended that investors review carefully such prospectus before investing. A copy of the
prospectus for all ETFs mentioned in this material can be obtained by investors from their Goldman Sachs sales representative, or from the
offices of Goldman, Sachs & Co., 200 West Street, New York, NY, 10282, Attn: Prospectus Dept. (1-212-902-1394). Prospectuses are also
available from ETF distributors.

Professionals who authored this material have no financial interest in any ETF mentioned in this material.

Goldman Sachs is an authorized participant in TLT and participates in the creation and redemption of shares of those ETFs. Goldman Sachs, as an
authorized participant or otherwise, acquires securities from the issuers of the ETFs mentioned in this material for the purposes of resale.

Regulatory disclosures

Disclosures required by United States laws and regulations

See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed
public offerings in prior periods; directorships; registered market maker. Goldman Sachs trades or may trade as a principal in debt securities (or in
related derivatives) of issuers discussed in this report.

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts,
professionals reporting to analysts and members of their households from owning securities of any company in the analyst’s area of coverage. Analyst
compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues. Analyst as officer
or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from serving as an
officer, director or advisor of any company in the analyst’s area of coverage. Non-U.S. Analysts: Non-U.S. analysts may not be associated persons of
Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on communications with a subject
company, public appearances and trading in securities covered by the analysts.

Additional disclosures required under the laws and regulations of jurisdictions other than the United States

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In

17 September 2026 20



Goldman Sachs GOAL Post

producing research reports, members of Global Investment Research of Goldman Sachs Australia may attend site visits and other meetings hosted by
the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or meetings may be metin
part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific circumstances relating to
the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general advice only and has been
prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should, before acting on any such
advice, consider the appropriateness of the advice having regard to the client’s own objectives, financial situation and needs. A copy of certain
Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research Independence Policy
Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Brazil: Disclosure information in relation
to CVM Resolution n. 20 is available at https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the Brazil-registered analyst
primarily responsible for the content of this research report, as defined in Article 20 of CVM Resolution n. 20, is the first author named at the beginning
of this report, unless indicated otherwise at the end of the text. Canada: This information is being provided to you for information purposes only and is
not, and under no circumstances should be construed as, an advertisement, offering or solicitation by Goldman Sachs & Co. LLC for purchasers of
securities in Canada to trade in any Canadian security. Goldman Sachs & Co. LLC is not registered as a dealer in any jurisdiction in Canada under
applicable Canadian securities laws and generally is not permitted to trade in Canadian securities and may be prohibited from selling certain securities
and products in certain jurisdictions in Canada. If you wish to trade in any Canadian securities or other products in Canada please contact Goldman
Sachs Canada Inc., an affiliate of The Goldman Sachs Group Inc., or another registered Canadian dealer. Hong Kong: Further information on the
securities of covered companies referred to in this research may be obtained on request from Goldman Sachs (Asia) L.L.C. India: Further information
on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India) Securities Private Limited, Research
Analyst - SEBI Registration Number INHO00001493, 10th Floor, Ascent-Worli, Sudam Kalu Ahire Marg, Worli, Mumbai-400 025, India, Corporate
Identity Number 60634, Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of
the securities (as such term is defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the subject company or companies
referred to in this research report. Registration granted by SEBI and certification from NISM in no way guarantee performance of the intermediary or
provide any assurance of returns to investors. Goldman Sachs (India) Securities Private Limited compliance officer and investor grievance contact
details, a copy of the annual compliance audit report and other relevant information and disclosures can be found at this link:
https://www.goldmansachs.com/worldwide/india/research-analyst. Japan: See below. Korea: This research, and any access to it, is intended only for
“professional investors” within the meaning of the Financial Services and Capital Markets Act, unless otherwise agreed by Goldman Sachs. Further
information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. New
Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” nor “deposit takers” (as defined in the Reserve Bank of
New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for “wholesale clients” (as defined in the Financial Advisers Act
2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests is available at:
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Research reports distributed in the Russian Federation are not
advertising as defined in the Russian legislation, but are information and analysis not having product promotion as their main purpose and do not
provide appraisal within the meaning of the Russian legislation on appraisal activity. Research reports do not constitute a personalized investment
recommendation as defined in Russian laws and regulations, are not addressed to a specific client, and are prepared without analyzing the financial
circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken
by a client or any other person based on this research report. Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is
regulated by the Monetary Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters
arising from, or in connection with, this research. Taiwan: This material is for reference only and must not be reprinted without permission. Investors
should carefully consider their own investment risk. Investment results are the responsibility of the individual investor. United Kingdom: Persons who
would be categorized as retail clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this
research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have
been sent to them by Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are
available from Goldman Sachs International on request.

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU)
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is
implemented into United Kingdom domestic law and regulation following the United Kingdom’s departure from the European Union and the European
Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment
recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of
conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of
Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 69,
and a member of Japan Securities Dealers Association, Financial Futures Association of Japan Type Il Financial Instruments Firms Association, and
Investment Management Association of Japan. Sales and purchase of equities are subject to commission pre-determined with clients plus consumption
tax. See company-specific disclosures as to any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers
Association or the Japanese Securities Finance Company.

Global product; distributing entities
Goldman Sachs Global Investment Research produces and distributes research products for clients of Goldman Sachs on a global basis. Analysts based
in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics, currencies, commodities
and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in Brazil by Goldman Sachs
do Brasil Corretora de Titulos e Valores Mobiliarios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764 and / or

asil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicagao com o Publico Goldman Sachs Brasil:
0800 727 5764 e/ou asil@gs.com. Horario de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in Canada
by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan by
Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand
Limited; in Russia by OO0 Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the United States
of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in the United
Kingdom.

Goldman Sachs International (“GSI”), authorised by the Prudential Regulation Authority (“PRA”) and regulated by the Financial Conduct Authority
(“FCA”) and the PRA, has approved this research in connection with its distribution in the United Kingdom.

European Economic Area: Goldman Sachs Bank Europe SE (“GSBE”) is a credit institution incorporated in Germany and, within the Single Supervisory
Mechanism, subject to direct prudential supervision by the European Central Bank and in other respects supervised by German Federal Financial
Supervisory Authority (Bundesanstalt fiir tungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research within the
European Economic Area.

17 September 2026 21


https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html
https://www.gs.com/worldwide/brazil/area/gir/index.html
https://www.goldmansachs.com/worldwide/india/research-analyst
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html
https://www.gs.com/disclosures/europeanpolicy.html

Goldman Sachs GOAL Post

General disclosures

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority
of reports are published at irregular intervals as appropriate in the analyst’s judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment
banking and other business relationships with a substantial percentage of the companies covered by Global Investment Research. Goldman Sachs & Co.
LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research.

We and our affiliates, officers, directors, and employees will from time to time have long or short positions in, act as principal in, make a market or act as
liquidity provider in, and buy or sell, any securities, derivatives, or other financial instruments referred to in this research (including any financial
instruments issued by the companies referred to herein), unless otherwise prohibited by regulation or Goldman Sachs policy.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

This research is focused on investment themes across markets, industries and sectors. It does not attempt to distinguish between the prospects or
performance of, or provide analysis of, individual companies within any industry or sector we describe.

Any trading recommendation in this research relating to an equity or credit security or securities within an industry or sector is reflective of the
investment theme being discussed and is not a recommendation of any such security in isolation.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be illegal.
It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of individual
clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if appropriate,
seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them may fluctuate.
Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. Fluctuations in
exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at
https://www.theocc.com/about/publications/character-risks.jsp and https://www.goldmansachs.com/disclosures/cftc_fcm_disclosures. Transaction
costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation will be
supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by Goldman Sachs Global
Investment Research may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g.,
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through
electronic publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our
research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.

© 2026 Goldman Sachs.

You are permitted to store, display, analyze, modify, reformat, and print the information made available to you via this service only for your own use.
You may not resell or reverse engineer this information to calculate or develop any index for disclosure and/or marketing or create any other derivative
works or commercial product(s), data or offering(s) without the express written consent of Goldman Sachs. You are not permitted to publish, transmit,
or otherwise reproduce this information, in whole or in part, in any format to any third party without the express written consent of Goldman Sachs.
This foregoing restriction includes, without limitation, using, extracting, downloading or retrieving this information, in whole or in part, to train or
finetune a machine learning or artificial intelligence system, or to provide or reproduce this information, in whole or in part, as a prompt or input to any
such system.

17 September 2026 22


https://www.sipc.org
https://www.theocc.com/about/publications/character-risks.jsp
https://www.goldmansachs.com/disclosures/cftc_fcm_disclosures
https://research.gs.com
https://www.gs.com/research/hedge.html

