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This is part two of a two-part series. The first paper introduced the concept, economic intuition and 
evidence for defensive equities while this paper describes ways of implementing defensive equities in a 
defined contribution portfolio.
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Introduction
Defined Contribution (DC) savers try to maximize two basic investment outcomes: wealth accumulation 

and wealth preservation. There is a trade-off: for many investors, the asset class meant to promote wealth 

accumulation (equities) is different than the ones designed to promote wealth preservation (i.e., cash, bonds).

Defensive equity seeks to provide the “best of both worlds,” promoting not only wealth accumulation by 

delivering the equity risk premium but also wealth preservation by investing in less risky equity securities. 

This paper describes ways to implement defensive equities within a retirement portfolio.
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First, What Are Your Goals?
How can retirement savers use a strategy that is 

designed to generate similar returns to equities 

but with potentially less risk? We consider two 

objectives, both illustrated in Figure 1:

1)  Reduce the range of undesirable retirement 

outcomes (left)

2)  Increase expected final wealth (right)

Before turning to data, we first note the intuition 

of how these two objectives work: investors seeking 

to primarily reduce downside risk may replace a 

portion of their existing equity allocation with 

defensive equities; and investors looking to achieve 

higher wealth may replace a portion of their equity 

and bond allocations with defensive equities (and 

of course, investors seeking a combination of these 

objectives would do something between these two 

“extremes”).

Figure 1 

Illustration of Two Different Objectives: Reduce Risk (Left), Increase Return (Right)

Boundaries of each curve contain approximately 95% of outcomes.

Source: AQR. These charts are for illustrative purposes only and are not representative of any actual portfolios. “Example Defensive 
Equity” represents an illustrative portfolio which seeks to capture the defensive equity premium by overweighting low-beta stocks (relative 
to capitalization-weighted benchmark), thus lowering volatility, while potentially experiencing a “market-like” return. For more information 
on the defensive equity premium, see part 1 of this series (Mones, Truax and Villalon (2016) “Understanding Defensive Equity”) which 
outlines the similar average long term returns experienced by both low and high-beta stocks.

W
ea

lt
h

Time

Same Return, Less Risk

W
ea

lt
h

Time

Higher Return, Same Risk

Bad Outcomes Bad Outcomes

Glidepath without Example Defensive Equity Glidepath with Example Defensive Equity

Average Outcome Average Outcome



 DC Solutions Series  |  Defensive Equity, Part 2 05

Starting Point: the  
“Original Glidepath”

1 Source: Vanguard. Vanguard target date fund allocations are as of June 30, 2016. Vanguard is the largest provider of TDFs 
(managing ~30% of the $763B market at the end of 2015, according to Morningstar’s annual Target-Date Fund Landscape report) 
and thus is used as the starting point for the analysis. We anticipate the results to be generally similar for any of the largest TDFs.

2 Importantly — as with all analysis in this paper — the “original glidepath” is just an input. Investors can apply the framework described 
here for a variety of glidepaths and portfolio objectives.

To make our implementation examples relevant 

for a broad range of investors, we build an “original 

glidepath” (Figure 2), which is representative of 

all of Vanguard’s target date fund options.1 Not 

surprisingly, equities (purple) are the dominant 

asset class early in an investor’s saving life (left side 

of the chart); and as the investor nears retirement, 

the retirement portfolio allocates more to fixed 

income (green). We use this “original glidepath” as 

our starting point to assess the potential benefits of 

incorporating defensive equities.2 

Figure 2

The “Original Glidepath”

Source: AQR, Vanguard. For illustrative purposes only and not representative of any AQR product or investment.
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What Does Implementation 
Look Like?

3 We’ve chosen U.S. equities for simplicity, but note that the economic rationale and empirical evidence supporting defensive equities 
holds in international markets as well. Thus, investors may well choose to allocate a portion of their international equity allocations to 
defensive strategies, and expect broadly consistent findings as we show here for the U.S. Please see appendix for asset class proxy 
information.

4 For simplicity, all changes to this portfolio are within the U.S. assets — thus, this example uses U.S. equities and U.S. bonds to fund 
the allocation to U.S. defensive equities. Please see appendix for asset class proxy information.

Focus on Reducing Risk

Investors seeking to reduce the range of undesirable 

outcomes may consider replacing a portion of their 

equity allocation with defensive equities. How 

much depends on the specific objectives and risk 

tolerance of the investor, but for simplicity we show 

the case for an investor who replaces half of their 

U.S. equity allocation (dark blue) with an allocation 

to U.S. defensive equities (purple), shown on the left 

side of Figure 3.3

Focus on Increasing Return

Defensive equities, by construction, tend to have 

less risk than equities.

Thus, an allocation to defensive from traditional 

equities will potentially reduce a portfolio’s overall 

risk. How can an investor use defensive equities 

to improve returns while maintaining overall risk? 

One possibility is to fund the defensive allocation 

from both stocks and bonds, as shown on the right 

side of Figure 3. To make this new portfolio easily 

comparable to the starting “original glidepath,” 

we’ve chosen the combination of stocks and bonds 

so that the volatility of the new portfolio is identical 

to the volatility of the “original glidepath.”4 
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Figure 3

Implementing Defensive Equities in a Glidepath
Objective: Risk Reduction, Same Average Return (Top); Same Volatility, Higher Return (Bottom)

Source: AQR, Vanguard. For illustrative purposes only and not representative of any AQR product or investment. Allocation  
methodologies described in preceding section, starting from the “Original Glidepath” illustrated in Figure 2. Please see appendix  
for asset class proxy information.
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Results: What Does Our 
Analysis Show?

5 We note that we’ve chosen these inputs as a representative base case for the average investor. However, this same framework can 
be applied for investors with different savings rates, etc.

We summarize our implementation examples in 

Figure 4. For the risk reduction implementation 

(blue column), the result over our 30-year sample 

is a reduction in the volatility of portfolio returns, 

while maintaining (in this case slightly improving) 

the portfolio’s average return. For the return 

enhancing implementation (green column), we find 

the same portfolio volatility as the starting portfolio 

(in this case, by construction), with the benefit 

coming entirely in the form of higher average 

returns, from 9.0% to 9.4%.

A note on magnitudes: We are taking a hypothetical 

portfolio-level perspective here. While the reduction 

in portfolio volatility in the first implementation 

example, and the improvement in average 

returns in the second implementation example 

may not seem huge, it is because we are altering 

only components of the portfolio (i.e., in the first 

implementation example, we only adjust the U.S. 

portion of the equities allocation). Had we instead 

reported results for only the “equities sleeve”, we 

would see a larger reduction in volatility.

We also report the real (that is, inflation-adjusted) 

ending wealth improvement in Figure 4. To make 

this representative, we take the perspective of an 

“average investor” with a median income in 2015, 

and calculate what that corresponds to in inflation-

adjusted terms in 1986, assuming a 2% annual 

real growth in income (as a worker’s real salary 

can be expected to increase with experience). We 

assume this investor saves (either individually 

or with employer matching) 9% of his/her salary 

and makes contributions to his/her retirement 

portfolio monthly.5 As shown in Figure 4, over 30 

years both of these implementations produced an 

improvement in real ending wealth.

Figure 4

Hypothetical Portfolio Statistics, January 1986–December 2015
Original  

Glidepath
Same Return,

Less Risk
Higher Return,

Same Risk

Annual Return 9.0% 9.2% 9.4%

Volatility 11.1% 10.4% 11.1%

Sharpe Ratio 0.47 0.53 0.51

% Real Ending Wealth Improvement -- 4.4% 6.8%

Source: AQR, Vanguard, Bloomberg, Barclays Live, GFD, DataStream, Ibbotson Associates. AQR U.S. Defensive Equity backtest is based 
on the AQR U.S. Defensive Equity Strategy; net of transaction costs, financing costs and advisory fees (0.30% annually). Returns are 
shown in USD. The risk free rate used is the Merrill Lynch 3-Month T-Bill. Volatility is calculated on monthly returns. Additional details on 
backtest methodology and asset class proxies are in the appendix. These are not the returns of an actual portfolio AQR manages and are for 
illustrative purposes only. Hypothetical performance results have certain inherent limitations, some of which are disclosed in the appendix.
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Considerations for Sizing a 
Position in Defensive Equity

6 This finding is similar to that of the return enhancing implementation, in which defensive equity is also funded from both equity and 
fixed income.

The sizing of a position in defensive equity is highly 

dependent on the investor’s specific circumstances, 

objectives and risk tolerance. While the analysis 

above shows the effects of incorporating defensive 

equity into a glidepath structure, Figure 5 outlines 

various pro-rata distributions from the “original 

glidepath” into defensive equity. The table shows 

that incremental increases to defensive equity, 

funded pro-rata from all asset classes, yield higher 

real ending wealth values with minimal changes in 

volatility.6 As a result, both the funding source(s) 

and the allocation amount can be used as levers by 

investors to properly match the potential benefits of 

defensive equity with their portfolio objectives. We 

believe this approach is superior to more traditional 

mean variance optimizations, which may suggest 

allocations to defensive that are larger than what 

plan sponsors are comfortable implementing. 

Figure 5 

Hypothetical Portfolio Statistics for Pro-Rata Defensive Equity Allocations, 
January 1986–December 2015

3%  
Allocation

5%  
Allocation

7%  
Allocation

10%  
Allocation

% Real Ending Wealth Improvement 1.8% 2.9% 4.1% 6.0%

% Change in Volatility from Original Glidepath -0.1% -0.1% -0.2% -0.2%

Source: AQR, Vanguard, Bloomberg, Barclays Live, GFD, DataStream, Ibbotson Associates. AQR U.S. Defensive Equity backtest is based 
on the AQR U.S. Defensive Equity Strategy; net of transaction costs, financing costs and advisory fees (0.30% annually). Returns are 
shown in USD. The risk free rate used is the Merrill Lynch 3-Month T-Bill. Volatility is calculated on monthly returns. Additional details on 
backtest methodology and asset class proxies are in the appendix. These are not the returns of an actual portfolio AQR manages and are 
for illustrative purposes only. Statistics are shown for pro-rata allocations from all asset classes to U.S. Defensive Equity in the amounts 
indicated in the table. Hypothetical performance results have certain inherent limitations, some of which are disclosed in the appendix.
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Conclusion

7 Defensive equities may also be valuable for younger savers too; those who allocate to them may be less likely to “throw in the towel” 
after a severe —and potentially prolonged — bear market, and thus remain invested over the long run.

Defensive equities may be best-known for the role 

they might play in addressing wealth preservation. 

As demonstrated in our sample analysis, lower 

volatility empirically leads to potentially smaller 

drawdowns in the worst periods for equity markets, 

which is clearly valuable near retirement when 

investors have less time to ride through a market 

drawdown.7

This paper takes a more general perspective, and 

evaluates defensive equity’s potential benefits 

throughout the lifecycle, using an “average 

glidepath” and an “average investor” as our starting 

points. We find that defensive equities may be 

valuable even for investors with different objectives, 

recognizing of course that the best implementation 

will necessarily depend on specific circumstances 

and constraints.

Finally, the framework used in this paper can be 

applied to more specific cases — from adjusting 

the glidepath to the savings rate. This flexibility in 

design can also be applied to the vehicle decision, 

as, for example, the risk reduction properties of 

defensive equity may also fit well in a white-labeled 

solution. We encourage investors to see if this 

general framework can be a useful tool to evaluate 

whether defensive equities can add value to their 

specific portfolios.
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Appendix
AQR U.S. Defensive Equity Backtest Methodology

AQR U.S. Defensive Equity Strategy: 

• Universe: Liquid tradable universes for U.S. (roughly equivalent to the Russell 1000). Quarterly 

rebalancing frequency.

• Risk model: Barra USE3L model. Performance is measured after AQR’s proprietary t-cost estimates.
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Disclosures
This document has been provided to you solely for information purposes and does not constitute an offer or solicitation of an offer or 
any advice or recommendation to purchase any securities or other financial instruments and may not be construed as such. The factual 
information set forth herein has been obtained or derived from sources believed by the author and AQR Capital Management, LLC (“AQR”) 
to be reliable but it is not necessarily all-inclusive and is not guaranteed as to its accuracy and is not to be regarded as a representation or 
warranty, express or implied, as to the information’s accuracy or completeness, nor should the attached information serve as the basis of 
any investment decision. This document is intended exclusively for the use of the person to whom it has been delivered by AQR, and it is not 
to be reproduced or redistributed to any other person. The information set forth herein has been provided to you as secondary information 
and should not be the primary source for any investment or allocation decision.

Past performance is not a guarantee of future performance.

Diversification does not eliminate the risk of experiencing investment loss.

Broad-based securities indices are unmanaged and are not subject to fees and expenses typically associated with managed accounts or 
investment funds. Investments cannot be made directly in an index.

Proxy 2 Proxy 1

Asset Class Start Date Data Series Start Date Data Series

U.S. Stocks Jan-86 Ibbotson SBBI U.S. Large Stock 
TR Index

Feb-88 S&P 500 TR Index

U.S. Defensive Equity Jan-86

Intl Stocks Jan-86 MSCI World Ex-U.S. TR Index

U.S. Bonds Jan-86 Barclays U.S. Aggregate TR Index

Intl Bonds Jan-86 GFD/DataStream International 
Bond Series*

Feb-01 JPMorgan Global Ex U.S. GBI 7-10 
Year TR Index

Inflation Linked Bonds Jan-86 AQR U.S. TIPS Series** Mar-97 Barclays U.S. TIPS TR Index

*   The dataset represents a GDP-weighted average of government bonds from Germany, France, Netherlands, Canada, Japan, Italy, 
Australia, UK and Spain. International bond data switches from GFD to DataStream based upon each country’s data availability in 
DataStream.

** The series represents U.S. TIPS of varying maturities prior to the inception of the Barclays U.S. TIPS Index. TIPS returns prior to the 
index are created using government yields, consensus inflation expectations and realized inflation.

The S&P 500 Index is a market capitalization index that is designed to measure equity market performance of the 500 largest U.S. 
companies listed on the NYSE or NASDAQ.

The MSCI World Ex-U.S. Index is a free, float-adjusted market-capitalization weighted index designed to measure the performance of 
large and mid cap securities across developed markets, excluding the U.S.

The Barclays U.S. Aggregate Index is a broad-based index that measures the performance of treasury, government-related, corporate, 
MBS, ABS, and CMBS bonds issued in the U.S.

The Ibbotson SBBI U.S. Large Stock Index tracks the monthly return of S&P 500. The historical data before 1970 back to 1926 is 
calculated by Ibbotson.

The JPMorgan Global Ex U.S. GBI 7-10 Year Index represents global bonds excluding the U.S. with maturities between 7-10 years.

The Barclays U.S. TIPS Index includes all publicly issued, U.S. Treasury inflation-protected securities that have at least one year 
remaining to maturity, are rated investment grade, and have $250 million or more of outstanding face value.
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This document is not research and should not be treated as research. This document does not represent valuation judgments with respect 
to any financial instrument, issuer, security or sector that may be described or referenced herein and does not represent a formal or official 
view of AQR.

The views expressed reflect the current views as of the date hereof and neither the author nor AQR undertakes to advise you of any 
changes in the views expressed herein. It should not be assumed that the author or AQR will make investment recommendations in the 
future that are consistent with the views expressed herein, or use any or all of the techniques or methods of analysis described herein 
in managing client accounts. AQR and its affiliates may have positions (long or short) or engage in securities transactions that are not 
consistent with the information and views expressed in this document. The information contained herein is only as current as of the date 
indicated, and may be superseded by subsequent market events or for other reasons. Charts and graphs provided herein are for illustrative 
purposes only. The information in this document has been developed internally and/or obtained from sources believed to be reliable; 
however, neither AQR nor the author guarantees the accuracy, adequacy or completeness of such information. Nothing contained herein 
constitutes investment, legal, tax or other advice nor is it to be relied on in making an investment or other decision.

There can be no assurance that an investment strategy will be successful. Historic market trends are not reliable indicators of actual 
future market behavior or future performance of any particular investment which may differ materially, and should not be relied upon as 
such. Target allocations contained herein are subject to change. There is no assurance that the target allocations will be achieved, and 
actual allocations may be significantly different than that shown here. Investments in target-date funds are not guaranteed against loss 
of principal. At any time, account values can be more or less than the original amount contributed-including at the time of the fund’s target 
date. This document should not be viewed as a current or past recommendation or a solicitation of an offer to buy or sell any securities 
or to adopt any investment strategy. The information in this document may contain projections or other forward-looking statements 
regarding future events, targets, forecasts or expectations regarding the strategies described herein, and is only current as of the date 
indicated. There is no assurance that such events or targets will be achieved, and may be significantly different from that shown here. The 
information in this document, including statements concerning financial market trends, is based on current market conditions, which will 
fluctuate and may be superseded by subsequent market events or for other reasons. Performance of all cited indices is calculated on a 
total return basis with dividends reinvested.

The investment strategy and themes discussed herein may be unsuitable for investors depending on their specific investment objectives 
and financial situation. Please note that changes in the rate of exchange of a currency may affect the value, price or income of an 
investment adversely.

Neither AQR nor the author assumes any duty to, nor undertakes to update forward looking statements. No representation or warranty, 
express or implied, is made or given by or on behalf of AQR, the author or any other person as to the accuracy and completeness or fairness of 
the information contained in this document, and no responsibility or liability is accepted for any such information. By accepting this document 
in its entirety, the recipient acknowledges its understanding and acceptance of the foregoing statement.

Hypothetical performance results (e.g., quantitative backtests) have many inherent limitations, some of which, but not all, are described 
herein. No representation is being made that any fund or account will or is likely to achieve profits or losses similar to those shown herein. In 
fact, there are frequently sharp differences between hypothetical performance results and the actual results subsequently realized by any 
particular trading program. 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 example, the ability to withstand losses or adhere to a particular trading program 
in spite of trading losses are material points which can adversely affect actual trading results. The hypothetical performance results 
contained herein represent the application of the quantitative models as currently in effect on the date first written above and there can 
be no assurance that the models will remain the same in the future or that an application of the current models in the future will produce 
similar results because the relevant market and economic conditions that prevailed during the hypothetical performance period will not 
necessarily recur. There are numerous other factors related to the markets in general or to the implementation of any specific trading 
program which cannot be fully accounted for in the preparation of hypothetical performance results, all of which can adversely affect 
actual trading results. Discounting factors may be applied to reduce suspected anomalies. This backtest’s return, for this period, may vary 
depending on the date it is run. Hypothetical performance results are presented for illustrative purposes only. In addition, our transaction 
cost assumptions utilized in backtests, where noted, are based on AQR's historical realized transaction costs and market data. Certain 
of the assumptions have been made for modeling purposes and are unlikely to be realized. No representation or warranty is made as to 
the reasonableness of the assumptions made or that all assumptions used in achieving the returns have been stated or fully considered. 
Changes in the assumptions may have a material impact on the hypothetical returns presented. Hypothetical performance is gross of 
advisory fees, net of transaction costs, and includes the reinvestment of dividends. If the expenses were reflected, the performance 
shown would be lower. Where noted, the hypothetical net performance data presented reflects the deduction of a model advisory fee 
and does not account for administrative expenses a fund or managed account may incur. Actual advisory fees for products offering this 
strategy may vary.



14 DC Solutions Series  |  Defensive Equity, Part 2

Notes
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Notes
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