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Traditional Portfolio Risk Management

Investment portfolios are built around equities, as they
have produced exceptionally high and robust returns
over extended periods, and are generally expected to
continue to offer an attractive risk premium to those
who are willing to accept the risks they carry. But we
all know it is not prudent to put all your eggs in one
basket, so we diversify our equity-centric portfolios
into other assets. The primary asset people use for
diversifying their core equity holding is bonds, which
for simplicity we will assume for the rest of this
discussion is a 30 Year Treasury bond. Bonds are
indeed anti-correlated with equities in typical market
environments and are generally expected to hold their
par value in times of stress, providing a floor to the
total assets at risk in a portfolio.

But there is a cost to this protection, and that cost
fluctuates in time. Over the last 50 years, a constant
maturity 30 Year Treasury bond holding has returned
an average of about 8% annually, while the S&P 500
averaged about 11%. Hence over the past half century
bonds were an attractive way to protect the portfolio
given their relatively modest 3% opportunity cost
relative to equities. But when yields are very low, as
they are today, the expected cost of holding Treasuries
relative to equities canrise substantially above the 3%
opportunity cost, which brings into question whether
they still fit the bill as the go-to choice for diversifying
equity-dominated portfolios.

A Modern Solution

No matter how you cut it, risk management at the
portfolio level is ultimately about not losing your shirt.
Are there other ways to protect against severe losses
without diversifying into a completely different asset
class like bonds, whose expected risk premium may
be temporarily muted for good reasons? Enter equity

. Long a niche tool of professional traders and
money managers, options are only now being seriously
explored as a compelling tool to manage downside
risk in a wealth management context. In particular,
put options on the equity market have the potential to
pay the holder handsomely when markets experience
a downturn, offering a distinct way of protecting an
equity-focused portfolio against severe losses beyond
the traditional method of diversifying into other asset
classes like bonds.

And there are a number of other intriguing aspects
of protecting portfolios with options instead of
bonds. First is that the option payoff is cued off of
the equity index itself, so we know with certainty
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that the put option payoff will be anticorrelated with
the drawdown. Bonds on the other hand have been
observed to actually correlate with equities during
times of stress, removing their short-term hedging
qualities, and effectively becoming a cash holding
at best if held to maturity. Pulling this thread even
further, option strategies can be designed to explicitly
introduce , Which can lead to portfolio
performance that is actually positive during times of
extreme stress, due to the incredible leverage that
can be embedded in options.

How much you spend on options, and the type of
protection you structure in your options overlay,
ultimately answers the question as to whether an
option overlay is a smart replacement for bonds. Let’s
now build a protective downside option overlay and
see how it stacks up against bonds for managing total
portfolio risk.

Option strategies can be
designed to explicitly
introduce convexity, which
can lead to portfolio
performance that is actually
positive during times of
extreme stress, due to the
incredible leverage that can
be embedded in options.

Equities With Put Protection

Let’s consider a strategy that invests 98% of assets
into a core equity exposure like the S&P 500 and
invests 2% of asset annually into a smart put option
strategy thatisdesigned to outperform the benchmark
when markets experience significant downturns,
precisely the moment you would be most heavily
reliant on an asset like bonds to diversify your core
equity exposure. Figure 1 shows hypothetical results
from 2007-2020 for this downside convexity strategy,
where the put overlay allocates 30% to 3m/50%otm
puts and the rest in 2 sets of 1yr/50%otm puts (offset
from each other by 6m), where each option is rolled
1m to expiry, and monetized if they add 15% to the
portfolio. At the highest level we can see the summary
left panel of Figure 1, where we see large cumulative
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outperformance by our S&P 500 + put overlay strategy,
and also see the maximum drawdown get cut from
55% to 36%. We can get a deeper intuition for the
strategy by looking at the annual returns, shown on
the right of Figure 1, where we consistently see core
beta performance during typical market environments
(with a small haircut due to the cost of the options)
alongside outsized performance in the two periods
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Another helpful view of the convexity offered by the
put strategy just considered is shownin Figure 2, which
displays the average strategy return in four distinct
benchmark return regimes. As you can see, when the
benchmark regime is strongly negative (less than-10%
in a given quarter), the put strategy averages a positive
return. And as one may expect given the fixed budget
deployed, there is only a minimal drag to performance

Figure 1: Hypothetical Put Strategy from 01/01/07 to 07/31/20; Benchmark is S&P 500 Index

Key Statistics Strategy Benchmark
Cumulative Return 511.30% 207.24%
Annualized Return 14.27% 8.62%
Annualized Volatility 19.79% 20.90%
Maximum Drawdown 36.08% 55.25%
Ann. Ret. / Ann. Vol. 0.72 0.41
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Sources: QuantQuote & Options Price Reporting Authority. Calculations by Simplify Asset Management. The results
are hypothetical results and are NOT an indicator of future results and do NOT represent returns that any investor
actually attained. Hypothetical strategies and indices presented are unmanaged, do not reflect management or
trading fees, and one cannot invest directly in an index. Additional information regarding the construction of these
results is available upon request. PLEASE SEE FULL DISCLOSURES BELOW.

of stress that occurred during the full hypothetical
period. And as mentioned earlier, a deeply convex
strategy can sometimes even provide strongly positive
performance during times of stress, which is exactly
the behavior we see in hypothetical performance in
March of 2020 (and almost see in 2008).

in all three of the other regimes. These two features
paired together is precisely the definition of convex,
where you get outsized benefits on one side of the
distribution of outcomes with only linear detraction on
the other side, in stark contrast to a traditional hedge
strategy which would generally penalize you on the
upside in proportion to the protective benefit received
on the downside.

Figure 2: Average Hypothetical Put Strategy Quarterly Returns In Four Benchmark Regimes
from 01/01/07 to 07/31/20; Benchmark is S&P 500 Index
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Sources: QuantQuote & Options Price Reporting Authority. Calculations by Simplify Asset Management. The results
are hypothetical results and are NOT an indicator of future results and do NOT represent returns that any investor
actually attained. Hypothetical strategies and indices presented are unmanaged, do not reflect management or
trading fees, and one cannot invest directly in an index. Additional information regarding the construction of these
results is available upon request. PLEASE SEE FULL DISCLOSURES BELOW.
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We opened this conversation in search for a
differentiated way to protect an equity portfolio from
drawdowns, and while the hypothetical strategy
just presented indeed helped protect a core equity
position, it also provided large cumulative return
benefits by the virtue of its convex nature and the
power of compounding, a potentially unexpected
but welcome benefit of a smart convex design when
combined with extreme events like 2008 and 2020.

A Comparison With Bond Diversification

Can a defensive options-based strategy like the
one just laid out really be a viable replacement for
the standard paradigm of bond diversification?
Figure 3 shows hypothetical results for a classic
60/40 portfolio, where SPY is our equity proxy and
TLT is our Treasury proxy. As you can see, the 40%
diversification sleeve indeed provides nice protection
during extreme drawdown events of 2008 and 2020,
but the cumulative return suffers relative to the
downside convexity strategy due to the opportunity
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volatility of the total portfolio, but rather it is designed
to cut off the left side of the return distribution, an
asymmetric effect that wouldn’t modify the volatility
which is a symmetric risk statistic. Risk targeting
of client portfolios for their preferred level of risk
aversion is a key component of the advisor’s fiduciary
responsibility, and in our next blog post we see show
how a downside convexity strategy can fit into a
portfolio with a set risk tolerance.

A More Careful Examination of Portfolios in a Low
Rate Environment

Up to this point we have shown that a hypothetical
portfolio of 98% S&P 500, supported by a 2% annual
investmentin an advanced put overlay, had drawdowns
in line with a 60/40 portfolio. Thus if you have serious
doubts about bond returns over the next couple
decades then an equity + put strategy could make a
lot more sense for capital protection than the classic
equity + bond diversification paradigm. Admittedly
though, this intuitive conclusion presupposed that

Figure 3: Hypothetical 60/40 Portfolio from 01/01/07 to 07/31/20; Benchmark is S&P 500 Index

Key Statistics Strategy Benchmark
Cumulative Return 248.50% 207.24%
Annualized Return 9.64% 8.62%
Annualized Volatility 10.57% 20.90%
Maximum Drawdown 30.26% 55.25%
Ann. Ret. / Ann. Vol. 0.91 0.41
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Sources: QuantQuote & Options Price Reporting Authority. Calculations by Simplify Asset Management. The results
are hypothetical results and are NOT an indicator of future results and do NOT represent returns that any investor
actually attained. Hypothetical strategies and indices presented are unmanaged, do not reflect management or
trading fees, and one cannot invest directly in an index. Additional information regarding the construction of these
results is available upon request. PLEASE SEE FULL DISCLOSURES BELOW.

cost of holding bonds in lieu of equities and the
lack of convexity in the bonds. The calendar returns
also clearly highlight how the protection via bonds
consistently mutes returns during normal periods,
highlighting the linear nature of this kind of downside
protection, in stark contrast with the convex solution
of Figure 1 that naturally offers non-linear protection
and limits portfolio drag to 2% in normal periods. The
one main distinction the 60/40 portfolio holds relative
to the earlier put overlay strategy is that its volatility
is substantially lower. This makes sense since the
convex option strategy isn't designed to shrink the
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drawdown control was the sole portfolio benefit of
bonds, but in fact we know people also rely on bonds
to help control portfolio volatility. Additionally, we
didn’t provide any hard numbers on how changing
bond return expectations would actually tilt optimal
portfolios in favor of the convex equity exposure.
To address both open issues we will introduce the
common mean-variance framework for building client
portfolios, and we will then see how lowering bond
return expectations precisely changes the optimal
client exposure to equities with downside convexity.
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Risk Tolerance Portfolios with Mean-Variance
Optimization

While capital protection may intuitively feel like the
primary focus of any risk management paradigm, it
is actually more the exception than the rule in wealth
management today; advisors typically build portfolios
that maximize return while minimizing volatility, which
does not explicitly focus on drawdown protection. In
this framework an advisor will typically get to know
their client’s risk appetite and bin them in one of
three risk tolerance levels: low, medium, and high.
For each risk tolerance bucket an asset allocation is
then created that maximizes the portfolio’s expected
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To keep things simple we will only analyze how the
optimal equity/bond allocations evolves for the
medium risk tolerance portfolio as a function of bond
expectations. Figure 5 shows the optimal mean-
variance allocation between bonds and the equity + put
strategy as a function of the annual bond reductions
one expectsrelative to the bond return experienced in-
sample from 1/1/2007 to 7/31/2020. Now the average
bond return during this period was approximately 7%
annually, in line with the strong annual bond returns of
approximately 8% seen during the bull bond market
realized over the last 50 years. Hence in Figure 5
we are showing optimal portfolios as bond return
assumptions go from 7% annually all the way down to

Figure 4: Optimal Mean-Variance Portfolios for Three Risk Tolerance Levels (based on data from 01/01/07-07/31/20)
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Sources: QuantQuote & Options Price Reporting Authority. Calculations by Simplify Asset Management. The results
are hypothetical results and are NOT an indicator of future results and do NOT represent returns that any investor
actually attained. Hypothetical strategies and indices presented are unmanaged, do not reflect management or
trading fees, and one cannot invest directly in an index. Additional information regarding the construction of these
results is available upon request. PLEASE SEE FULL DISCLOSURES BELOW.

return while minimizing the volatility. Figure 4 shows
the optimal mean-variance portfolios for three
standard risk tolerance buckets when investing in a
mix of equities with downside convexity and bonds(a
constant maturity 30 Year Treasury bond), assuming
hypothetical return, volatility, and correlation data
from 1/1/2007-7/31/2020. As you would expect, the
equity allocation rises as risk tolerance increases.
(One may be a bit surprised by how high the 72%
allocation to equities is in the medium risk tolerance
bin, but note that with a passive equity exposure that
bin would be invested in 58% equities with the given
capital market assumptions, very close to the 60%
paradigm in the 60/40 portfolio.)

The Impact of Lower Bond Return Expectations

Now that we have a mean-variance framework
established for 3 risk tolerance bins, we can now
precisely analyze the effect of lowering bond return
expectations on optimal portfolios, and see if a dim
view on bonds could in fact justify fully swapping a
bond/equity allocation for equities with put protection.
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3% annually, a very realistic possibility given where
the current 30 year Treasury yield is today (1.5%) and
how strongly bond returns correlate to starting yields.

Hence we see that in the
context of challenged bond
expectations, a complete
swap of the 60/40 paradigm
for convex equities is indeed
conceivable in a risk tolerance
portfolio framework if bond
returns are roughly cut in half
from the levels realized over
the last 50 years.
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As you can see in Figure 5, reduction of the expected
return for bonds towards current yield levels quickly
moves allocation from bonds to equities with convex
downside protection. Hence we see that in the context
of challenged bond expectations, a complete swap
of the 60/40 paradigm for convex equities is indeed
conceivable in a risk tolerance portfolio framework if
bond returns are roughly cut in half from the levels
realized over the last 50 years. Hence our downside-
focused conjecture in our previous post, whereby one
could use equity downside convexity as a primary risk
mitigator, applies equally as well in a modern portfolio
theory setting when bond returns are expected to
lag recent strong performance by about half, a very
realistic possibility given where interest rates are today.

Parting Words

The prospects of diversifying equity-centric portfolios
with bonds has been clouded given where yields are,
and it begs the question of whether there are other
tools to help protect portfolios. We have shown how
a theoretical systematic strategy invested 98% in the
S&P 500 and 2% in a convex put option overlay could
generate equity returns while protecting the downside,
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netting into a compelling cumulative return due to
the power of convexity and compounding. We have
also rigorously analyzed how mean-variance optimal
portfolios with convex equities and bonds evolve as
a function of bond return expectations. We saw that
if one cuts bonds return expectations roughly in half
from those realized over the past 50 years, a complete
swap from the standard equity + bond paradigm and
into a downside control paradigm via equities with
downside convexity is indeed optimal.

Figure 5: Optimal Mean-Variance Portfolio for Medium Risk Tolerance as a Function
of Annual Bond Return Reduction (based on data from 01/01/07-07/31/20)
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Sources: QuantQuote & Options Price Reporting Authority. Calculations by Simplify Asset Management. The results
are hypothetical results and are NOT an indicator of future results and do NOT represent returns that any investor
actually attained. Hypothetical strategies and indices presented are unmanaged, do not reflect management or
trading fees, and one cannot invest directly in an index. Additional information regarding the construction of these
results is available upon request. PLEASE SEE FULL DISCLOSURES BELOW.
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Important Information

Simplify Asset Management Inc. is a Registered Investment Adviser. Advisory services are only offered to clients or
prospective clients where Simplify Asset Management Inc. and its representatives are properly licensed or exempt
from licensure. SEC registration does not constitute an endorsement of the firm by the Commission, nor does it
indicate that the advisor has attained a particular level of skill or ability. Be sure to first consult with a qualified
financial adviser and/or tax professional before implementing any strategy. This website and information are not
intended to provide investment, tax, or legal advice.

This website is solely for informational purposes and does not intend to make an offer or solicitation for the sale or
purchase of any specific securities, investments, or investment strategies. These materials are made available on
an “as is” basis, without representation or warranty. The information contained in these materials has been obtained
from sources that Simplify Asset Management Inc. believes to be reliable, but accuracy and completeness are not
guaranteed. This information is only current as of the date indicated, and may be superseded by subsequent market
events or for other reasons. Neither the author nor Simplify Asset Management Inc. undertakes to advise you of any
changes in the views expressed herein.

Past performance is no guarantee of future returns. Investing involves risk and possible loss of principal capital.

Unless otherwise noted, any performance returns presented in these materials reflect hypothetical
performance. Hypothetical strategies and indices presented are unmanaged, do not reflect any fees, expenses,
transaction costs, commissions or taxes, and one cannot invest directly in any of these. The results presented
should not be viewed as indicative of the adviser’ skill and do not reflect the performance results that were
achieved by any particular client. During this period, the adviser was not providing advice using this model and
clients’ results may have been materially different. Hypothetical model results have many inherent limitations,
some of which, but not all, are described herein. One of the limitations of hypothetical performance results is that
they are generally prepared with the benefit of hindsight. In addition, hypothetical trading does not involve financial
risk, and no hypothetical trading record can completely account for the impact of financial risk in actual trading.

For Financial Professionals and Advisers Only
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