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THE CASE FOR LOW VOLATILITY INVESTMENT STRATEGIES
Eric Przybylinski, CFA, CAIA, SENIOR RESEARCH ANALYST
More Risk, More Return?

Most investors have an intuitive sense that risk and return go hand in hand. It is impossible

to earn investment returns without taking any risk, and as risk increases, so should returns.

Exhibit 1: Risk and Returns, January 1926 to April 2012 In the long term, stocks have been more
A 20% risky than bonds, but also higher returning.
Exhibit 1 shows long-term historical risk
and return metrics for several asset classes.

= Over a sufficiently long time horizon, risk
15% szl Stk across asset classes does seem to be related
to returns.
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familiar with is the high yield bond market.
Historically, higher rated high yield bonds

RETRURN

have actually outperformed their lower rated
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RISK - (shown in Exhibit 2). For this reason, many

Source: Ibbotson, Encorr institutional high yield bond managers focus

on the higher quality portion of the market.
Exhibit 2: High Yield Bond Returns and Risk by Rating, July 1983 to April 2012 Given that risk and return are not necessarily

Return Risk related in the case of individual high yield

BB 10.00% 6.74% bonds, one may wonder the same thing

B 8.81% 8.76% about stocks: are risk and return related for
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An important theoretical model that is used to estimate expected return is called the capital asset pricing model (CAPM). Assuming that
idiosyncratic risks of individual stocks can be diversified away by holding a basket of equities, the CAPM states that the expected return
of any stock should be a function of its market risk, or beta.! If a stock has a beta of one, investors should expect it to generate a return
comparable to the overall market. If a stock’s beta is two, twice the overall market. Conversely, if a stock has a beta of 0.5, investors should

expect a return of half the overall market.

Though the CAPM estimates only expected

Exhibit 3: 10-Year Returns (May 2012) vs. Historic Beta returns and not realized returns. it seems

60% reasonable to assume that expected returns
p
and realized returns are related. How good
40% of a job does the CAPM do at estimating
(e}
- returns? Exhibit 3 shows the ten-year realized
returns of stocks that were members of the
E 20% S&P 500 index as of May 2002, versus the
E two-year beta as of May 2002. Instead of
E 0% the clear linear relationship shown in Exhibit
o 1, Exhibit 3 shows no discernible relationship
ﬁ between stock beta and realized returns. This
o
Z -20% result has powerful implications, the most
- important is that if individual stock risk is not
p
a -40% related to return, investors could potentially
N earn the same equity market returns while
EI u king less risk
taking less risk.
o -60%
2
2 What is Low Volatility Stock Investing?
-80%
-0.5 0.0 0.5 .0 .5 2.0 2.5 3.0 Low volatility (“vol”) investment strategies

seek to capitalize on this apparent disconnect
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s . b between return and risk for stocks. Low
ource: Bloomber:
9 volatility portfolios can be built multiple ways:

* Beta - Sort a universe of stocks by beta, and invest in the lowest beta stocks.
* Volatility - Sort a universe of stocks by standard deviation, and invest in the lowest standard deviation stocks.

¢ Minimum Variance - Construct an optimized “minimum variance” portfolio, taking into account both stock volatility and correlation.

Several academic papers have questioned the CAPM’s suggestion that stock beta is positively related to stock returns. In fact, not only does
risk not appear to be related to return for U.S. stocks, low volatility stocks have historically outperformed high volatility stocks in the United
States.? Low volatility stocks have also been shown to outperform in other developed markets (including all G7 countries®), and in emerging
markets (17 of 19 markets tested).*

Exhibit 4 shows the risk return characteristics of monthly low volatility portfolios versus the S&P 500. Portfolios were constructed using the top
1,000 stocks based on market cap, and standard deviation and beta were estimated on a rolling 5-year basis. Low volatility portfolios were
formed using each of the three methods described above. For example, the low volatility portfolio based on volatility (as opposed to beta
or minimum variance) was built from these 1,000 stocks by purchasing the lowest volatility quintile and rebalancing monthly. All low volatility
portfolios had higher returns than the S&P 500, with lower volatility. The minimum variance portfolio outperformed the S&P 500 by 2%, with

a 30% reduction in volatility, resulting in a significantly improved Sharpe ratio.

" Beta measures the sensitivity of an asset to market returns , and is measured as the covariance of the asset with the market divided by market variance.

2 Baker, Malcolm et al. “Benchmarks as Limits to Arbitrage: Understanding the Low Volatility Anomaly,” NYU Working paper No. Fin-10-002, March 2010.

3 Ang, Andrew, et al. “High Idiosyncratic Volatility and Low Returns: International and Further US Evidence,” Jounal of Finance Economics, Vol 91, pp. 1-23, Jan
2008.

4 Blitz David, et al. “The Volatility Effect in Emerging Markets,” Working Paper, April 2012.
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Exhibit 4: Risk and Return, 1968 to 2010

Return Standard Deviation Sharpe
Low Beta Quintile 11.1% 12.5% 0.42
Low Volatility Quintile 10.2% 12.9% 0.34
Minimum Variance 11.5% 11.1% 0.51
S&P 500 9.5% 15.6% 0.24

Source: CRSP, Acadian Asset Managment LLC

Exhibit 5: Fama-French Factors for Minimum Variance Portfolio, 1968 to 2010
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Source: Ken French Data Library, CRSP, Acadian Asset Management LLC

Exhibit 6: Sector Comparison, SPLV vs. SPY
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Low volatility portfolios have not only
historically outperformed benchmark indices,
but also added risk-adjusted alpha. Some
commentators have suggested that the
performance of low volatility portfolios is
purely due to a value effect. A regression
of the Fama-French factors on the minimum
variance portfolio returns does show a value
bias, as shown in Exhibit 5.° However, even
after controlling for this value bias, the
minimum variance portfolio generated an
annualized alpha of 1.47%.

One potential behavioral explanation
for the low volatility phenomenon is that
investors are leverage constrained. Instead
of purchasing lower volatility stocks and
applying a modest amount of leverage,
investors seek to synthetically create
leverage by purchasing high volatility stocks.
This bids up the price of high volatility stocks
versus low volatility stocks, and reduces their
returns. Another explanation suggested for
why low volatility investing works is that unlike
theoretical investors that are concerned with
absolute risk, actual investors are much more
concerned with relative, or benchmark risk.
Even though low volatility portfolios tend to
outperform with lower volatility, they deviate
significantly from standard benchmarks.
Relative to the S&P 500, the minimum
variance portfolio generates a tracking
error of 10.15%, which is higher than the
95th percentile tracking error for large cap
core managers in the eVestment universe
of institutional managers. Thus, even if low
volatility investing offers apparent benefits,

investors may not be able to capitalize

5The minimum variance portfolio has a value (HML) beta of 31.79% (T-stat 11.11), and a market beta of 58.25%.

¢T-stat 1.466, significant to the 0.15 level.
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Exhibit 7: Growth of a Dollar on these benefits due to benchmarking

A 35 constraints.
Part of the reason low volatility portfolios
3.0 generate such high tracking error is that they
tend to invest in different sectors than broad
25 market portfolios. Low volatility portfolios
typically feature much higher weights to
flj defensive sectors such as consumer staples
5 2.0 and utilities. To illustrate this sector bias,
3 Exhibit 6 (previous page) shows the sector
9 weights of two ETFs, the SPLV and SPY. SPY,
g 1.5 sponsored by State Street, seeks to replicate
3 the performance of the S&P 500, and is one
T 10 of the most popular ETFs. SPLV, sponsored
E by PowerShares, seeks to replicate the S&P
8 500 Low Volatility Index, and is one of the
© os most popular low volatility ETFs. At the
Jan 1968 Jan 1978 Jan 1988 Jan 1998 Jan 2008 end of 2012's second quarter, SPLV had
== Minimum Variance — S&P 500 significantly higher weightings to utilities and
Source: CRSP, Acadian Asset Managment LLC consumer staples, and correspondingly lower

allocations to energy, financials, industrials,

Exhibit 8: Rolling 3-Year Outperformance of Minimum Variance vs. S&P 500 ) )
and information
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25% Ultimately,  investors are  concerned
about tracking error not just because of

20%

benchmark risks, but because of the risk of
15% Minimum Variance Outperforms underperformance. Though low volatility
strategies have outperformed over the
10% long-term as shown in Exhibit 77, they do

suffer from periodic bouts of relatively

5%

0% T v
-5%

high underperformance (5.0% or more).

These periods of underperformance may
be significant, and can become extreme

during bull markets. For example, during

-10% the 1990's, the minimum variance portfolio

underperformed the S&P 500 by 10-15% on

-15% Minimum Variance Underperforms a rolling three year basis, as shown in Exhibit

20% P 8. While these portfolios ultimately went on

= (o]
N ‘o N ‘o N \ N o to generate strong long-term numbers (with
<\ 3 a® o A R $ X . . )

0'\ 0'\ Q'\ O\ (\'\ (\\ Vv Vv lower risk), the wait would have been painful

Nd N4 N4 N4 \° \° N4 N4 for many investors.

Source: CRSP, Acadian Asset Managment LLC, Bloomberg

”Most low volatility managers develop their products using the minimum variance approach. That is why we consistently cite minimum variance data in our
examples.

!
| 4 MarquetteAssociateS The Case for Low Volatility Investment Strategies October 2012 4



~

— - Investing in Low Volatility Portfolios
Exhibit 9: Growth of $1, Russell 1000 vs. Russell Large Cap Low Volatility

1.6 Low volatility portfolios are very active
15 portfolios in the sense that they deviate
’ significantly ~ from  traditional ~ passive
1.4 benchmarks, but are essentially an
alternative passive portfolio. Major index
1.3 providers compile low volatility versions of
1.2 popular equity benchmarks. For example,
in addition to S&P, Russell provides low
1.1 volatility benchmarks that are based on low
beta stocks, and MSCI has minimum variance
1.0 versions of popular global benchmarks such
0.9 as the All Country World Index (ACWI).
Exhibit 9 shows the cumulative return of
0.8 the Russell 1000 versus the Russell Large
Cap Low Volatility index. It should be
0.7 noted, however, that implementation of low
volatility portfolios may result in relatively
0;);6) ‘.190\0 ‘.196\ (]/QQ% (1960\ (19\6 ‘.19'\\ (19\(1/ high portfolio turnover. Investors that seek to
5"’0 5’2’0 5"7’0 N 3,?}‘ N 5@(\ N implement a low volatility mandate should be
mindful to select managers that effectively
= Russell LC Low Vol = Russell 1000 balance the benefits of volatility reduction

Source: Encorr with transaction costs.

Given that behavioral biases related to benchmarking may be the cause of the low volatility anomaly, it is important that low volatility investors
benchmark their investments to low volatility indices. Standard benchmarks may be shown as secondary benchmarks as performance should
be similar over the long-term. The essential point is not to get too caught up in over- or under-performance over short time frames. Low
volatility benchmarks have generally outperformed over the past year® , however, US low volatility benchmarks have lagged over the last three
years as markets have rallied strongly. Over a full market cycle, low volatility portfolios have outperformed with considerably less volatility, as

one would expect. Trailing risk and return for Russell and MSCl indices are shown in Exhibit 10.

Exhibit 10: Performance of Traditional and Low Volatility Indices

1Yr 3Yr 5Yr 7 Yr
Ret Stdev Ret Stdev Ret Stdev Ret Stdev
Russell 1000 -1.23%  1851% 22.41% 15.10%  -1.05% 19.83% 4.25% 16.73%
Russel LC Low Vol .97% 12.66% 19.65% 11.74% 1.02% 14.46% 5.17% 12.32%
MSCI ACWI -11.81%  20.92%  19.95% 15.94%  -1.24% 21.82% 6.14% 18.50%
ACWI Min. Vol 0.31%  9.78%  19.96%  9.89% 2.10% 14.53% 7.99% 12.51%

Conclusion

Low volatility investing is appropriate for investors seeking passive equity-like returns with lower risk, and a long enough time horizon to avoid
falling into short-term behavioral traps. Low volatility mandates should be considered in the context of the entire portfolio, as they tend to
exhibit a value bias. Investors in low volatility portfolios should be aware of and attempt to minimize behavioral biases related to tracking
error up front. To minimize the psychological effect of tracking error relative to standard benchmarks, Marquette recommends that low
volatility portfolios either be placed in the alternative portion of the asset allocation, or placed in the equity portion of the asset allocation and

benchmarked against a low volatility index. P

8 As of May 2012
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The sources of information used in this report are believed to be reliable. Marquette Associates, Inc. has
not independently verified all of the information and its accuracy cannot be guaranteed. Opinions, estimates,
projections and comments on financial market trends constitute our judgment and are subject to change without
notice. References to specific securities are for illustrative purposes only and do not constitute recommendations.

Past performance does not guarantee future results.

About Marquette Associates

Marquette Associates is an independent investment consulting firm that guides institutional investment programs
with a focused three-point approach and careful research. For over 25 years Marquette has served this mission
in close collaboration with clients — enabling institutions to be more effective investment stewards. Marquette is
a completely independent and 100% employee-owned consultancy founded with the sole purpose of advising

institutions. For more information, please visit www.marquetteassociates.com.
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