R E S E A R C H • F E B 2020

A Defensive Allocation in Broad
Portfolios: How Much Is Enough?
AUTHORS

Executive Summary

Jamil Baz
Managing Director, Head of
Client Solutions and Analytics

Jerry Tsai
Vice President
Quantitative Research Analyst

•

For investors whose portfolios have a significant equity exposure, equityrisk-mitigation strategies may be used to alleviate the impact of severe
equity market drawdowns.

•

Incorporating risk mitigation strategies optimally can potentially enhance
portfolio defensiveness against market declines without sacrificing too
much return.

•

Defensive alternative risk premia strategies are a natural candidate for risk
mitigation, as they provide attractive return potential and have negative
equity beta. Combining them with an equity-heavy portfolio may lead to
lower equity beta with attractive returns.

As the stock market hits record highs, it is
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market correction. There is, however, no free
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lunch, as strategies with higher defensiveness
typically come at a cost of lower return.
Therefore, the question of how to optimally
allocate among these strategies to achieve
desired defensiveness while maintaining high
return potential is crucial.

In our earlier work, “A Theoretical Framework for
Equity-Defensive Strategies,”2 we characterize
an asset or strategy’s defensiveness as its
equity beta conditional on a large equity
drawdown (conditional beta). In general, an
asset or strategy is considered to be more
defensive if it has a lower conditional beta, as it
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defensive if it has a more negative conditional beta, as they are expected to perform well when
equity delivers large negative returns. Formally, if an investor wishes to maximize overall
portfolio return while achieving a certain level of defensiveness:2
max 𝑤𝑤 ' 𝜇𝜇 subject to 𝑤𝑤 ' Σ𝑤𝑤 ≤ 𝜎𝜎45 and 𝑤𝑤 ' 𝛽𝛽 ≤ 𝛽𝛽:̅ ,
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4 c is a constant that ensures the volatility target is met; 𝐵 is the portfolio that achieves a beta of 1 with the lowest variance; and 𝑀𝑉𝑂 and �𝑀𝑉𝑂 are the portfolio
weight and equity beta, respectively, of the mean-variance optimal portfolio.
5 Assumes the return of the 60/40 portfolio to be 0.6𝑟� + 0.4𝑟� and the DARP return is -0.2𝑟� + 𝑟�. If equity, bond and DARP idiosyncratic returns are uncorrelated,
the covariance between 60/40 and DARP is -0.12𝑣𝑎𝑟�(𝑟�), which equals -0.003 with 16% equity volatility.

F E B 2020 • R E S E A RC H

3

investor does pay the cost of lower return as their allocation

with the 60/40 portfolio, while return decreases about 22 basis

shifts toward the DARP strategy, these portfolios still offer

points, the Sharpe ratio rises significantly from 0.45 to 0.71.

competitive returns. For example, the portfolio with a -0.1
conditional beta has a Sharpe ratio around 0.5, which is higher
than that of the 60/40 portfolio.

More generally, Exhibit 2 shows the optimal allocation to
the two strategies under various conditional beta targets.6
As before, increasing portfolio defensiveness leads to lower
returns; however, having a high octane DARP strategy limits

ALLOCATION WITHOUT LEVERAGE
In the previous example, the total allocation to these strategies
can be above 100%, but many investors face leverage

the cost of higher defensiveness.

CONCLUSION

constraints. Recognizing this, here we further constrain the
allocation so that the total weights should sum to 100%. In this
case, the portfolio that achieves the highest return is one that

While here we focus on a 60/40 portfolio, the same framework
can be applied to any portfolio with high equity exposure.
Investors simply decide the level of defensiveness they desire

allocates to only the 60/40 portfolio, which has a conditional

to determine the optimal allocation. Having a high quality

beta of 0.6. With this new leverage constraint, the optimal
portfolio with a 0.25 conditional beta allocates 56% to the 60/40
portfolio and 44% to the DARP strategy. This portfolio has an
expected excess return of 4.3% and volatility of 6%. Compared

defensive alternative risk premia strategy is crucial in
achieving an attractive portfolio, as it allows investors to
enhance the defensiveness of their portfolios without
sacrificing too much return.

Exhibit 2: Optimal portfolio allocation when leverage is
not allowed
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Source: PIMCO. Hypothetical example for illustrative purposes only.
There can be no assurance that the investment approach outlined above will
produce the desired results or achieve any particular level of returns.

6 Each of these optimal portfolios has a total weight of 100% as well as a 10% upper bound on volatility. Because the DARP strategy has lower expected return, and
because of the weight constraint, we shift the minimum amount of weights from the benchmark to meet the beta target. In this case, because the two strategies
are negatively correlated, the volatility constraint will not bind for lower-beta targets.
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