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Consultants and advisors recommend minimum variance (MV) strategies because of their potential to
lower absolute fund level risk while producing refurns at least in line with a capitalization-weighted
benchmark. Be that as it may, investors contemplating low volatility strategies are faced with a conundrum
- although these strategies deliver less absolute risk than corresponding capitalization-weighted
benchmarks, they can be a source of tracking error and represent an active bet for many investors.

Tracking error (ex-ante) represents the risk budget that investors who own underlying assets provide asset
managers to beat a performance benchmark. Although investors may have strong convictions about MV
strategies, high tracking error may give them pause since they require higher risk budgets. Some investors,
for example, may have hard manager-level tracking error restrictions while others may be limited by the
availability of tools or lack the required investment expertise to manage complex equity structures.
Conversely, investors who are better equipped may prefer higher tracking error strategies that provide more
concentrated investment exposure.

STOXX provides benchmark solutions for both sets of investors based on MV portfolios. Minimum variance
provides a systematic way to build portfolios with the lowest possible ex-ante volatility without the need for
subjective choices of stock selection parameters and weighting schemes, thus avoiding unintended bets
that might ultimately degrade the effectiveness of the strategy. One index implements MV in its “purest”
form, with a few rules to ensure liquidity and diversification. The other index is constrained to deliver lower
tracking error relative to the capitalization-weighted parent index. Exposure restrictions on the constrained
index limit the degree to which the index optimization algorithm is allowed to deviate from the market
capitalization-weighted benchmark along industry and style dimensions.

The unconstrained index has better absolute performance and higher Sharpe ratios while the constrained
index has lower tracking error and higher information ratios. Which index version should investors use? We
explore this question in the remaining paragraphs.

A Tale of Two Minimum Variance Portfolios

We believe investors should evaluate low volatility strategies based on their ability to faithfully capture the
returns inherent in low volatility assets. Attractive returns alone are not sufficient to demonstrate the
superiority of a given low volatility strategy. It may well be the case that the strategy takes unintended bets
on risk factors unrelated to low volatility, allowing other sources of risk to "pollute” any genuine returns
coming from low volatility.

The MV approach employed by STOXX maximizes low volatility exposure without making ex-ante
judgments about factor exposures. We use the Axioma Optimizer and US Fundamental Factor Risk Model
to construct the US minimum variance indices. Axioma's toolkit is well known in the investment
management industry and used by practitioners around the world to construct portfolios and control risk.
We construct the MV indices by allowing the optimizer to identify the portfolio composition that minimizes
predicted index volatility. Although both indices have strong active returns relative to the capitalization-
weighted benchmark, we believe the unconstrained MV approach best adheres to the investment objective
of capturing systematic sources of return from low volatility investments.

Figure 1 breaks down the performance of the STOXX USA 900 MV Unconstrained Index relative to the
STOXX USA 900 Index by risk factor contributions. On an annualized basis, the MV index outperformed
the capitalization-weighted index by 4.55%. The negative active exposure to Axioma's volatility risk factor
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of -0.75 was the key driver of performance. The volatility factor in Axioma's model is designed to capture
the return to equity volatility net of other factors in the US equity market. The 7.97% contribution to return
is the single largest contributor to performance by a significant margin and, we believe, validates the index
premise to capture the low volatility anomaly by providing concentrated exposure to the MV strategy.

Figure T- Using monthly gross returns, Jan. 2002 to May 2013

Source: Axioma
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The constrained MV approach employs the same portfolio construction technique as the unconstrained but
sets explicit limits on important risk factor exposures to lower tracking error. Like the unconstrained version,
it has negative active exposure to the volatility factor but the exposure is less concentrated.

Figure 2 breaks down the performance of the two MV indices by performance contributions from risk
factors. Both outperform the capitalization-weighted index by a significant margin and the unconstrained
version outperformed the constrained version by almost 1%. In both cases, negative exposure to the
volatility factor is the dominant contributor, but much more so in the case of the unconstrained index as
the low volatility contribution is 3.33% greater (7.97% versus 4.64%). The last point demonstrates the
opportunity cost of constraining the important alpha generating investment exposure. Although investors

may feel more comfortable with lower tracking error, it comes at the expense of returns from low volatility

assefs.
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Figure 2: Using monthly gross returns, Jan. 2002 to May 2013

Source: Axioma

Source of Return

MV Constrained

Avg. Exposure

Portfolio
Benchmark
Active
Factor Contribution
Style
Exchange Rate Sensitivity
Growth
Leverage
Liquidity
Market Sensitivity
Medium-Term Momentum
Short-Term Momentum
Size
Value
Volatility
Industry
Specific Return

MV Unconstrained
Contribution Avg Exposure | Contribution
10.75% 9.85%
6.20% 6.20%
4.55% 3.65%
5.49% 4.89%
6.74% 5.41%
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We also note two additional points. Both MV indices have significant active exposure away from large cap
companies and this helps performance, while the other style contributions are small and largely
inconsequential. This does not constitute a persistent small-cap bias per se, but rather a direct
consequence of deviating from capitalization-based weighting, which is dominated by large caps. In
addition, though the MV indices are both more concentrated in industries, the performance conftribution is
small over the period. Based on the return attribution results, we conclude the indices did not have
significant industry and style risk factor exposures that degraded the impact of the low volatility strategy

return.

Figure 3: Using monthly gross returns, Jan. 2002 to May 2013

Source: Axioma

2002 - 2013

STOXX USA 900 Index
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Figure 3 shows the risk / return statistics for the constrained and unconstrained MV indices. While both
have significant tracking error, the unconstrained index's tracking error is higher. It is important to note,
however, that tracking error can change over time and a lot of the observed difference is explained by the
elevated level of market volatility during the financial crisis. Figure 4 shows that as market volatility jumped
during the financial crisis, volatility for the unconstrained index did not increase as much as the
constrained, since it is not designed fo track the market. This resulted in higher tracking error. Conversely,
tracking error for the two MV indices was low and similar from mid-2004 to mid-2007 when market
volatility was compressed. We observe that when the level of market volatility decreases, it approaches the
level of volatility for the unconstrained MV index. As a result, tracking error decreases. The opposite is also
true.

Figure 4: Using daily gross returns, Jan.2002 to Jul. 2013

Source: Axioma
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Finally we observe that the absolute level of volatility is consistently lower for the unconstrained MV index.
The average realized volatility for the unconstrained index was 9.75% over the time period shown in the
graph above. That was 18% lower than the constrained index and 36% lower than the capitalization-
weighted benchmark. The Sharpe ratio is also consistently higher for the unconstrained version and market
exposure is significantly lower. These facts demonstrate that the MV portfolio represented by the
unconstrained index was significantly better at delivering higher rates of return in the US equity market
than the cap-weighted benchmark over the measurement period and with a higher degree of certainty.
This result is in line with important practitioner research.’

! See Clarke, de Silva and Thornley (Fall 2006), Minimum-Variance Portfolios in the U.S. Equity Market, The Journal of
Portfolio Management, Vol. 33
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Summary

Which index version of the MV index should investors use? We believe that investors who want returns
from low volatility assets should choose exposure to the unconstrained index over the constrained MV
index from an absolute risk and return standpoint as it creates more wealth with lower volatility. In addition,
the pure exposure provided by the strategy affords more flexibility for investors who have asset allocation
expertise. On the other hand, for investors with fund level tracking error limitations, the constrained MV
benchmark remains a powerful investment tool, delivering solid returns alongside significant risk reduction

Authors: Rod Jones, Executive Director, Head of North American Business, STOXX Ltd. and Frank Siu,
Senior Associate, Research, Axioma Inc.

The views and opinions expressed in this paper are solely those of the authors and do not necessarily the
view and opinion of STOXX Ltd

About STOXX

STOXX Ltd. is a global index provider, currently calculating a global, comprehensive index family of over
6,000 strictly rules-based and transparent indices. Best known for the leading European equity indlices
EURO STOXX 50, STOXX Europe 50 and STOXX Europe 600, STOXX Ltd. maintains and calculates the
STOXX Global Index family which consists of fofal market. broad and blue-chip indices for the regions
Americas, Europe, Asia, and Pacific, the sub-regions Latin America and BRIC (Brazi|, Russia, India and
China), as well as global markets.

To provide market participants with optimal transparency, STOXX indices are classified in three different
categories. The reqular "STOXX" indices include all standard, theme and strateqy indices that are part of
STOXX's integrated index family and follow a strict rules-based methodology. The "ISTOXX"” brand typically
comprises less standardized index concepts that are not integrated in the STOXX Global Index Family, but
are nevertheless strictly rules-based. While indices that are branded "STOXX” and "iISTOXX"” are developed
by STOXX for a broad range of market participants, the "STOXX Customized” brand covers indlices that are
specifically developed for clients and do not carry the STOXX brand in the index name.”

The STOXX indlices are licensed to over 400 companies around the world as underlyings for Exchange
Traded Funds (ETFs), Futures & Options, Structured Products and passively-managed investment funds.
Three of the fop Fxchange Traded Funds (ETFs) in Furope and 30 percent of all assets under management
are based on STOXX indices. STOXX Ltd. holds Europe’s number one and the world's number three
position in the derivatives segment.

In addition, STOXX Ltd. is the marketing agent for the indices of Deutsche Boerse AG and SIX, amongst
them the DAX and the SM/ indices.

STOXX Ltd. is part of Deutsche Boerse AG and SIX. www.stoxx.com
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