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Blending Factors in Your Smart
Beta Portfolio

In recent years, smart beta strategies have seen a significant increase in
popularity. These strategies seek to measure systematic factors and aim to
harvest the associated long-term risk premium. While many empirical
studies show that smart beta strategies have historically outperformed their
cap-weighted benchmarks, there is less evidence to suggest that any one
factor will consistently outperform another. In fact, different factors tend to
outperform in different market environments.® Therefore, holding a
combination of these strategies in a blended portfolio could potentially
provide a powerful source of diversification and more stable excess return
outcomes.

This paper briefly reviews the definition and performance characteristics of
the S&P 500® Single-Factor Indices, demonstrates their historical cyclicality
and correlation, and presents a few examples of how market participants
could potentially use investment vehicles tracking these single-factor
indices as part of their own factor allocation, either as strategic or tactical
plays. These examples expand the traditional asset allocation frameworks
to factors, including optimal allocation frameworks, heuristic allocation
frameworks, and a trend-based timing framework.

1. BRIEF REVIEW OF SINGLE FACTORS

The S&P Single-Factor Indices comprise four key factors: low volatility,
momentum, value, and quality. A rule-based selection and non-market cap
weighting approach is used to construct the indices, and diversification and
investability are taken into consideration.

The indices are constructed from the universe of S&P DJI's headline global
indices, including the S&P 500, S&P Europe 350, S&P Global BMI, and
regional and country benchmarks. Generally speaking, one quintile of the
universe is selected after applying liquidity criteria. The constituents are
then weighted by the inverse of volatility in the case of low volatility indices,
and by the product of factor score and market cap for momentum, value,

1 Harvey (1989); Asness (1992); Cohen, Polk, and Vuolteenaho (2003).
Harvey, C. R., "Time-Varying Conditional Covariances in Tests of Asset Pricing Models," Journal of Financial Economics, vol. 24 (1989), pp.

289-317.

Asness, C., "Changing Equity Risk Premia and Changing Betas over the Business Cycle and January," University of Chicago Working

Paper (1992).

Cohen, R.B., C. Polk and T. Vuolteenaho. "The Value Spread," Journal of Finance, vol. 58, No. 2 (2003), pp. 609-642.
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and quality. The indices are rebalanced semiannually except for the low
volatility indices, some of which are rebalanced quarterly.

Exhibit 1 provides an overview of the S&P Single Factor Indices. In this
paper, we will forcus on the S&P 500 Single Factor Indices. Exhibit 1a

provides the description of the four long-only, single-factor indices, together
with a dividend index and an equal-weight index, built on the S&P 500

universe.

Exhibit 1: Overview of the S&PSingle-Factor Indices
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Source: S&P Dow Jones Indices LLC. Table is provided for illustrative purposes.

Exhibit 2.a: Overview of the S&P 500 Single-Factor Indices

FACTOR INDEX ‘ DESCRIPTION

Low Volatility S&P 500 Low Volatility Index The 100 least volat_lle stocks n the S&p 5.0.0’

weighted by inverse volatility

The 100 companies in the S&P 500 that exhibit

Momentum S&P 500 Momentum persistence in their relative performance,

weighted by momentum score times market cap

The 100 companies in the S&P 500 with low

Vv S&P 500 Enhanced Value price-multiple ratios (price-to-book, price-to-
alue ) . .

Index  earnings, and price-to-sales), weighted by value

score times market cap

The 100 companies in the S&P 500 with high

quality scores, weighted by quality score times

Quality S&P 500 Quality Index  market cap. Quality score is calculated based on

return on equity, accruals ratio, and financial

leverage ratio

Dividend S&P 500 High Dividend Index The 80 highest-yielding companies in th(_—:A S&P

500, equally weighted

Size S&P 500 Equal Weight Index The 500 companies in the S&P 500, equally

weighted

Source: S&P Dow Jones Indices LLC. Table is provided for illustrative purposes.

The full sample period risk/return profile of the S&P 500 Single-Factor
Indices is shown in Exhibits 2 and 3. Although a single period snapshot
could introduce bias into analysis due to the cyclicality of the factors, this
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sample period of more than 20 years should be long enough to mitigate
some endpoint effects.

Over the period from Dec. 31, 1994, to June 30, 2016, all six indices
outperformed the S&P 500. Of the six indices, the S&P 500 Low Volatility
Index and S&P 500 Quality Index had lower total risk than the benchmark
over the period. Except for the S&P 500 Enhanced Value Index, all of the
factor strategies offered better returns per unit of risk when compared with
the benchmark. The S&P 500 Low Volatility Index had the highest risk-
adjusted return; and the S&P 500 Quality Index had the highest information
ratio. Historically, the low volatility, dividend, and quality factors have been
defensive, while enhanced value, momentum, and size have been
procyclical, which is evident from the upside and downside capture ratios.

Exhibit 3: Full-Period Risk-Return Profile of the S&P 500 Single-Factor
Indices
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Source: S&P Dow Jones Indices LLC. Data from Dec. 31, 1995, to June 30, 2016. Index performance
based on total return in USD. Past performance is no guarantee of future results. Chart is provided for
illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance.


http://spindices.com/indices/equity/sp-500
http://spindices.com/indices/strategy/sp-500-low-volatility-index
http://spindices.com/indices/strategy/sp-500-low-volatility-index
http://spindices.com/indices/strategy/sp-500-quality-us-dollar
http://spindices.com/indices/strategy/sp-500-enhanced-value-index

Blending Factors in Your Smart Beta Portfolio July 2016

One drawback of
factor-based
investing is that
factor indices can
underperform the
benchmark index
for extended
periods of time.

EDUCATION | Equity 101

Exhibit 4: Statistical Summary of the S&P 500 Single-Factor Indices

DEFENSIVE PRO-CYCLICAL

RETURN

S&P 500 S&P 500 S&P500] S&P500| Sgp
CHARACTER- LOW QSS‘:Lffs HIGH S&P 500[ENHANCED| EQUAL| 500
ISTICS VOLATILITY| “=(0-0 | DIVIDEND | MOMENTUM VALUE| WEIGHT

INDEX INDEX INDEX|  INDEX
Monthly Alpha
10 S&P 500 (%) 0.46 0.39 0.35 0.17 0.13 0.14 -
gg(t)a to S&pP 055 0.87 0.82 0.98 1.08 1.05 -
Correlation
With 58P 500 0.73 0.94 0.75 0.85 0.86 0.94 -
@2;‘”3' Return 10.39 12.18 10.73 9.79 10.05 1027 821
Annual
Volatilty (%) 11.50 14.04 16.68 17.51 19.17 16.95 15.25
Annual Risk-
Adjusted 0.90 0.87 0.64 0.56 0.52 061 054
Return
Annual Excess
Return (%) 2.18 3.96 2.52 1.58 1.84 2.06 -
Annual Tracking 10.37 521 11.38 9.22 9.79 5.63 -
Error (%)
Information 021 0.76 0.22 0.17 0.19 0.37 -
Ratio
Maximum
Drawdown (%) -35.4 -44.4 -66.3 -59.9 -67.9 549 -51.0
MAR 0.29 0.27 0.16 0.16 0.15 019 0.16
Upside
Capture 0.66 0.97 0.88 1.07 1.12 1.10 y
gowns'de 0.50 0.80 0.76 1.00 1.04 1.01 -
apture

Source: S&P Dow Jones Indices LLC. Data from Dec. 31, 1995, to June 30, 2016. Index performance
based on total return in USD. Past performance is no guarantee of future results. Table is provided for
illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. The annual risk-adjusted return is calculated as the annual return
devided by the annual volatility. The information ration is calculated as the annual excess return devided
by annual tracking error. The MAR ratio measures the annualized return over the maximum drawdown
over the measurement period.

2. WHY BLEND FACTORS?

Factor indices can underperform their benchmark index for extended
periods of time, but they seem to follow unigue cycles and have low
correlation among each other. As a result, diversifying factors exposure can
help to address the problem of factor cycles, and increase the opportunity
of outperformance for market participants with shorter horizons.

2.1 Factor Cycles Exist

To illustrate factor cycles, Exhibit 4 shows the cumulative return of the six
S&P 500 Single-Factor Indices relative to the S&P 500. When the
cumulative relative return line slopes upward, it suggests that the factor
index is outperforming, and vice versa.

Take the S&P 500 Low Volatility Index as an example (see Exhibit 5). Over
time, the index indeed outperformed the benchmark. However, it also
underperformed the benchmark during protracted periods. The cumulative
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relative return peaked in September 2002 in the aftermath of the “internet
bubble.” It then began to drop before recovering over the next 72 months
to reach that peak again in August 2008. We see a similar period from
February 2009 to March 2016 during which the index did not outperform its
benchmark. In the 69-month period from December 1995 to August 2001,
the S&P 500 Low Volatility Index experienced long cyclical drawdowns. It
should be noted that over those periods, the risk reduction relative to the
benchmark was significant. Similar periods of over- and underperformance
can be seen in other factor indices over the 20—year period (see Exhibits
12-16 in Appendix).
Exhibit 5: Cumulative Relative Performance of the S&P 500 Single-Factor
Indices
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Source: S&P Dow Jones Indices LLC. Data from Dec. 31, 1994, to June 30, 2016. Index performance
based on total return in USD. Past performance is no guarantee of future results. Chart is provided for
illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance.

Exhibit 6: S&P 500 Low Volatility Index/S&P 500
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Notes: Shaded area represents time course for recovery of peak for the cumulative relative return.
Source: S&P Dow Jones Indices LLC. Data from Dec. 31, 1994, to June 30, 2016. Index performance
based on total return in USD. Past performance is no guarantee of future results. Chart is provided for
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illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance.

2.2 Correlation Matters

Although the factor indices experienced long cyclical drawdowns, their
cycles were generally unique, with different lengths and different peak and
trough dates (see Exhibit 4). This is because factors are driven by different
market anomalies and tend to pay off at different times of the market cycle,
economic cycle, and investment sentiment regime.?

We present the long-term correlations in excess returns of the S&P 500
Single-Factor Indices in Exhibit 6. It shows that, with only a few exeptions,
most of the factor indices have low correlations that are negative or close to
zero over the period from Dec. 31, 1995, to June 30, 2016.

Exhibit 6 also illustrates the factor correlation during the financial crisis of
2008-2009. It is worth noting that the low correlations among factors are
stable even in times of crisis, when asset class correlations often converge
toward one.

Exhibit 6: Pairwise Correlation of Single-Factor Excess Returns

DEFENSIVE
QUALITY

PRO-CYCLICAL
DIVIDEND| MOMENTUM VALUE SIZE

STRATEGY LOW
VOLATILITY

PERIOD FROM DEC. 31, 1995, TO JUNE 30, 2016

'\-/‘c”‘l";timy - 0.46 0.67 -0.25 0.2 0.23
Quality 0.46 - 0.16 -0.15 0.02 0
Dividend 0.67 0.16 - -0.49 0.6 0.59
Momentum -0.25 -0.15 -0.49 - -0.46 -0.47
Value 0.2 -0.02 06 -0.46 - 0.74
Size 0.23 0 0.59 -0.47 0.74 ;

PERIOD FROM DEC. 31, 2007, TO DEC. 31, 2009

{_/cc))\ll\;tility - 0.57 -0.54 0.42 -0.66 -0.65
Quality 0.57 - -0.72 0.53 -0.62 -0.38
Dividend -0.54 -0.72 - -0.83 0.82 0.67
Momentum 0.42 0.53 -0.83 - -0.82 -0.61
Value -0.66 -0.62 0.82 -0.82 - 0.76
Size -0.65 -0.38 0.67 -0.61 0.76 -

Source: S&P Dow Jones Indices LLC. Index performance based on total return in USD. Data from
Dec. 31, 1995, to June 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance.

2 Ung, Daniel and Priscilla Luk, What Is in Your Smart Beta Portfolio? A Fundamental and Macroeconomic Analysis, 2016.
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3. STRATEGIC FACTOR ALLOCATION

Market participants seeking strategic allocation to factors may need to
consider a variety of variables, and the expected return is only one of these.
Depending on the market participant’s risk appetite, liquidity requirements,
and investment horizon, the volatility, drawdowns, turnover, and factor cycle
lengths can be equally important.

In this section, we will focus on three variables in the context of strategic
factor allocation: return, volatility, and tracking error. We expand some of
the traditional asset allocation frameworks to factors in order to study how
allocations change with market participant objectives.

3.1O0ptimal Allocation Approaches

Markowitz introduced the concept of portfolio selection based on return and
variance. Recognition that many market participants evaluate performance
relative to a benchmark led to the idea of portfolio selection based on return
and relative risk. Although many market participants acknowledge the
importance of benchmarks, they are not indifferent to the variance of
absolute return.

We examine the optimal multi-factor portfolio by applying full-period, in-
sample mean-variance optimizations (MVOs) and two extensions to the
mean-variance approaches. The objective functions are presented in
Exhibit 7. The mean-tracking error (MTE) approach optimizes mean return
against tracking error rather than variance. The mean-variance-tracking
error (MVTE) approach adds a tracking risk penalty to the MVO objective
function.

Exhibit 7: Overview of the Optimization Methods

ABBREVIATION ‘ MODEL UTILITY FUNCTION SOURCE
MVO Mean-Variance Expected Return — Risk Tolerance * Markowitz
Optimization Variance (1952)

Mean-Tracking Expected Return — Tracking Error
MTE Error Tolerance * Expected Tracking Error 22 Roll (1992)

Optimization p 9

Mean-Variance- Expected Return — Tracking Error

MVTE Tracking Error Tolerance * Expected Tracking Error 2 Chow (1995)

Optimization — Risk Tolerance * Expected Variance

Source: S&P Dow Jones Indices LLC. Table is provided for illustrative purposes.

The optimization results are presented in Exhibits 8 and 9. The maximized
utility is achieved with 86% allocation to low volatility and 14% allocation to
momentum when using the MVO method. On the other hand, the optimal
allocation is 38% to size, 36% to quality, 24% to momentum, 2% to value,
and 1% to dividend when the MTE approach is used.

This implies that the factor allocation should change as market participants’
objectives change—whether they are seeking broad exposure across
multiple rewarded factors to enhance risk-adjusted returns, blending factors
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to improve diversification and reduce tracking error to the benchmark, or
both.

Exhibit 8: Full-Period, In-Sample Optimization Results

ALLOCATION MVO ‘ MTE ‘ MVTE * S&P 500
S&P 500 Low Volatility Index 0.86 - 0.49 -
S&P 500 Momentum 0.14 0.24 0.22 -
igézxsoo Enhanced Value a 0.02 ) }
S&P 500 Quality Index - 0.36 0.29 -
S&P 500 High Dividend Index - 0.01 - -
S&P 500 Equal Weight Index - 0.38 - -
RETURN CHARACTERISTICS

Monthly Alpha to S&P 500 (%) 0.42 0.24 0.37 -
Beta to S&P 500 0.61 0.96 0.74 -
Correlation With S&P 500 0.83 0.98 0.94 -
Annual Return (%) 10.47 11.05 11.03 8.21
Annual Volatility (%) 11.30 14.95 11.99 15.25
Annual Risk-Adjusted Return 0.93 0.74 0.92 0.54
Annual Excess Return (%) 2.07 2.85 2.72 -
Annual Tracking Error (%) 8.69 2.74 5.74 -
Information Ratio 0.24 1.04 0.47 -
Maximum Drawdown (%) -36.1 -48.5 -39.1 -50.95
MAR 0.28 0.23 0.28 0.16
Upside Capture 0.71 1.05 0.84 -
Downside Capture 0.57 0.93 0.70 -

Source: S&P Dow Jones Indices LLC. Data from Dec. 31, 1995, to June 30, 2016. Index performance
based on total return in USD. Past performance is no guarantee of future results. Table is provided for
illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. *Assume same level of risk tolerance and tracking error tolerance. We
assume long-only portfolios, no leverage, and monthly rebalancing.

Exhibit 9 illustrates this point by varying the tolerance to risk relative to
tracking error. As the penalty to tracking error increases, higher weight is
allocated to quality. When the penalty to risk increases, a higher allocation
to low volatility is desired.

There was always some allocation to momentum, ranging from 14% to
23%, as momentum tends to provide a diversification benefit given its
negative correlation to both low volatility and quality. Note that the only
constraints we applied here are long-only allocation and no leverage. This
approach may not be preferred by many market participants.

In terms of performance, all the optimized portfolios outperformed the
benchmark and earned annual excess returns ranging from 2.3% to 2.9%
over the period studied. There is a tradeoff between tracking error and
volatility. When MVO was used, the portfolio volatility was 11.3% and the
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tracking error was 8.3%. When MTE was used, the portfolio tracking error
was as low as 2.9%, while volatility was 14.4%.

Exhibit 9: MVTE Optimal Allocation With Different Relative Risk Tolerance
100% -
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- 80% -
i)
‘§ 70% -
o
X 60% 1137 11.32
£ 50% -
S 40% -
Q
g— 30% -
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10 5 2 1 0.5 0.2 0.1
High Penalty on Tracking Error High Penalty on Volatility
Relative Risk Aversion Coefficient
mmmm S&P 500 Low Volatility Index s S&P 500 Momentum
S&P 500 Enhanced Value Index S&P 500 Quality Index
mmmm S&P 500 High Dividend Index S&P 500 Equal Weight Index
e Annual Tracking Error (%) e Annual Volatility (%)

Source: S&P Dow Jones Indices LLC. Data from Dec. 31, 1995, to June 30, 2016. Index performance
based on total return in USD. Past performance is no guarantee of future results. Chart is provided for
illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Assume same level of risk tolerance and tracking error tolerance. We
assume long-only portfolios, no leverage, and monthly rebalancing.

3.2 Heuristic Allocation Approaches

Although MVO has been widely used to manage asset portfolios and to
build strategic asset allocations, some argue that it faces serious stability
issues. Another route of asset allocation has been explored by considering
heuristic methods like equal-weighted, risk parity, and relative risk parity
portfolios. These portfolios are special cases of a more general allocation
approach based on risk budgeting methods.

This section illustrates three hypothetical portfolios built from the S&P 500
Single-Factor Indices by using three heuristic approaches. The equal-
weight portfolio allocates 16.7% to each of the factor indices. In the risk
parity portfolio, the weight of each factor index is proportional to the inverse
of its full-period volatility. In the relative risk parity portfolio, the weight of
each factor index is proportional to the inverse of its full-period tracking
error against the S&P 500.

The results are presented in Exhibit 10. From Dec. 31, 1995, to June 30,
2016, the three hypothetical portfolios outperformed the S&P 500, with
annual excess return ranging from 2.8% to 3.0% and tracking error from
4.4% to 5.3%. The annual risk-adjusted returns were improved by 26 bps-
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28 bps. In terms of drawdowns, these portfolios have levels that are similar
to those of the S&P 500.

Exhibit 10: Factor Allocation Results Using Heuristic Approaches

BT o | amre | st
S&P 500 Low Volatility Index 0.17 0.23 0.13 -
S&P 500 Momentum 0.17 0.15 0.14 -
S&P 500 Enhanced Value Index 0.17 0.13 0.13 -
S&P 500 Quiality Index 0.17 0.18 0.25 -
S&P 500 High Dividend Index 0.17 0.16 0.11 -
S&P 500 Equal Weight Index 0.17 0.15 0.23 -
RETURN CHARACTERISTICS

Monthly Alpha to S&P 500 (%) 0.27 0.29 0.27 -
Beta to S&P 500 0.89 0.86 0.91 -
Correlation With S&P 500 0.95 0.95 0.96 -
Annual Return (%) 10.89 10.93 11.00 8.21
Annual Volatility (%) 14.26 13.85 14.37 15.25
Annual Risk-Adjusted Return 0.76 0.79 0.77 0.54
Annual Excess Return (%) 2.64 2.67 2.77 -
Annual Tracking Error (%) 4.61 4.83 4.07 -
Information Ratio 0.57 0.55 0.68 -
Maximum Drawdown (%) -52.4 -50.8 -51.1 -50.95
MAR 0.20 0.21 0.21 0.16
Upside Capture 0.97 0.94 0.99 -
Downside Capture 0.85 0.82 0.87 -

Source: S&P Dow Jones Indices LLC. Data from Dec. 31, 1995, to June 30, 2016. Index performance
based on total return in USD. Past performance is no guarantee of future results. Table is provided for
illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance.

4. TACTICAL FACTOR ALLOCATION

The distinct cyclicality of factor returns provides great temptation for timing
exposures. Indeed, factor strategies may provide a useful tool for tactically
minded market participants to get the right exposure at the right time.
Though it might be difficult to predict exactly when a specific strategy is
likely to out- or underperform the market-cap-weighted index, that does not
mean market participants should completely ignore timing questions.

4.1 Trend-Driven Factor Allocation

One approach is to apply a trend-following model to select factors. The
goal is to utilize the past momentum signal as the basis for deciding which
factors are in favor in the market.

We calculated the 12-month cumulative returns, excluding the most recent
month, adjusted by the volatility during the same period of each of the S&P

10
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500 Single-Factor Indices. This strategy allocates 100% of the weight to
the best-performing factor and rebalances every quarter. In the same
manner, we also built four other portfolios by allocating 100% weight to the
second-best-performing factor, the third, the fourth, and the worst-
performing factor.

The results of the trend-following factor selection model are shown in
Exhibit 11a-11b. We can make two observations. First, only the portfolio
constructed using the worst-performing factor underperformed the S&P 500
over the full period; all others outperformed. It might make sense to avoid
the factor with poor recent performance. Second, the momentum factor did
not seem to signal future performance in a linear way. The portfolio
constructed using the second-best-performing factor had the highest return,
risk-adjusted return, and information ratio over the period studied.

Exhibit 11a: Results of Trend-Following Factor Rotation Model with 12-Month
Lookback Period and Quarterly Rebalancing

1400 -

December 31, 1994 =100

1200 -

1000 -

800 -

usbD

600 -

400 -

200 -~

&F P K Nid Nid K &F
First Second e Third e Fourth Fifth Sixth e S&P 500
Source: S&P Dow Jones Indices LLC. Data from Dec. 31, 1995, to June 30, 2016. Index performance
based on total return in USD. Past performance is no guarantee of future results. Table is provided for
illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance.
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Exhibit 11b: Results of Trend-Following Factor Rotation Model with 12-Month Lookback
Period and Quarterly Rebalancing

RANK OF FACTOR BY PAST 12-MONTH CUMULATIVE
RETURN RETURN S&P 500

CHARACTERISTICS FIRST ‘SECOND‘ THIRD ‘FOURTH‘ FIFTH ‘ SIXTH

('\fz)”th'y Alphato SEP500 535 p52 042 019 023 003 -
Beta to S&P 500 0.89 0.73 0.88 0.87 0.94 1.03 -
Correlation With S&P 500 0.84 0.83 0.86 0.86 0.83 0.85 -
Annual Return (%) 11.21 12.70 12.48 9.36 10.29 7.46 8.21
Annual Volatility (%) 16.14 13.42 15.54 15.45 17.40 18.53 15.25
gg;‘d‘rﬁ' Risk-Adjusted 0.69 0.95 0.80 0.61 0.59 0.40 0.54
Annual Excess Return (%) 3.00 4.48 4.27 1.15 2.08 -0.76 -
Annual Tracking Error (%) 8.94 8.44 8.02 8.13 9.83 9.80 -
Information Ratio 0.33 0.53 0.53 0.14 0.21 -0.08 -
Maximum Drawdown (%) -50.7 -40.5 -49.2 -44.5 -66.2 -63.8 -50.95
MAR 0.22 0.31 0.25 0.21 0.16 0.12 0.16
Upside Capture 0.99 0.90 1.00 0.90 0.98 1.00 -
Downside Capture 0.86 0.69 0.82 0.85 0.89 1.03 -

Source: S&P Dow Jones Indices LLC. Data from Dec. 31, 1995, to June 30, 2016. Index performance
based on total return in USD. Past performance is no guarantee of future results. Table is provided for
illustrative purposes and reflects hypothetical historical performance. Please see the Performance

While single-factor Disclosure at the end of this document for more information regarding the inherent limitations associated
smart beta with back-tested performance.

strategies tend to 5 CONCLUSION

outperform the '

market over the While single-factor smart beta strategies tend to outperform the market over
long term, there the long term, there can be long periods where they underperform the

can be long standard market-cap-weighted benchmark. Evidence suggests that they
periods where perform on different cycles, and the pairwise correlations among factors
they underperform were low, even during crises. This suggests potential for both strategic and
the standard tactical factor allocation. Market participants could seek broad exposure
market-cap- across multiple rewarded factors to enhance returns, and they could blend
weighted factors to improve diversification and reduce the tracking error to the
benchmark. benchmark. They could also change exposure to one or another factor

throughout market cycles.
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6. APPENDIX

Exhibit 10: S&P 500 Quality Index/S&P 500

25 4

N
o
1

S&P 500 Quality / S&P 500

Notes: Shaded area represents time course for recovery of peak for the cumulative relative return. Source: S&P Dow Jones Indices LLC.
Data from Dec. 31, 1994, to June 30, 2016. Index performance based on total return in USD. Past performance is no guarantee of future
results. Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at
the end of this document for more information regarding the inherent limitations associated with back-tested performance.

Exhibit 11: S&P 500 High Dividend Index/S&P 500
1.6

14
12
1.0
0.8

0.6

0.4

S&p 500 High Dividend / S&P 500

Notes: Shaded area represents time course for recovery of peak for the cumulative relative return. Source: S&P Dow Jones Indices LLC.
Data from Dec. 31, 1994, to June 30, 2016. Index performance based on total return in USD. Past performance is no guarantee of future
results. Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at
the end of this document for more information regarding the inherent limitations associated with back-tested performance.
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Exhibit 12: S&P 500 Momentum/S&P 500
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S&P 500 Momentum / S&P 500

Notes: Shaded area represents time course for recovery of peak for the cumulative relative return. Source: S&P Dow Jones Indices LLC.
Data from Dec. 31, 1994, to June 30, 2016. Index performance based on total return in USD. Past performance is no guarantee of future
results. Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at
the end of this document for more information regarding the inherent limitations associated with back-tested performance.

Exhibit 13: S&P 500 Enhanced Value Index/S&P 500
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Notes: Shaded area represents time course for recovery of peak for the cumulative relative return. Source: S&P Dow Jones Indices LLC.
Data from Dec. 31, 1994, to June 30, 2016. Index performance based on total return in USD. Past performance is no guarantee of future
results. Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at
the end of this document for more information regarding the inherent limitations associated with back-tested performance.
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Exhibit 14: S&P 500 Equal Weight Index/S&P 500
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Notes: Shaded area represents time course for recovery of peak for the cumulative relative return. Source: S&P Dow Jones Indices LLC.
Data from Dec. 31, 1994, to June 30, 2016. Index performance based on total return in USD. Past performance is no guarantee of future
results. Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at
the end of this document for more information regarding the inherent limitations associated with back-tested performance.
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PERFORMANCE DISCLOSURE

The S&P 500 Low Volatility Index was launched April 4, 2011. The S&P 500 Momentum was launched November 18, 2014. The S&P 500

Enhanced Value Index was launched April 27, 2015. The S&P 500 Quality Index was launched July 8, 2014. S&P 500 High Dividend Index
was launched September 21, 2015. The S&P 500 Equal Weight Index was launched January 8, 2003. All information presented prior to an
index’s Launch Date is hypothetical (back-tested), not actual performance. The back-test calculations are based on the same methodology
that was in effect on the index Launch Date. Complete index methodology details are available at www.spdji.com.

S&P Dow Jones Indices defines various dates to assist our clients in providing transparency. The First Value Date is the first day for which
there is a calculated value (either live or back-tested) for a given index. The Base Date is the date at which the Index is set at a fixed value for
calculation purposes. The Launch Date designates the date upon which the values of an index are first considered live: index values provided
for any date or time period prior to the index’s Launch Date are considered back-tested. S&P Dow Jones Indices defines the Launch Date as
the date by which the values of an index are known to have been released to the public, for example via the company’s public website or its
datafeed to external parties. For Dow Jones-branded indices introduced prior to May 31, 2013, the Launch Date (which prior to May 31, 2013,
was termed “Date of introduction”) is set at a date upon which no further changes were permitted to be made to the index methodology, but
that may have been prior to the Index’s public release date.

Past performance of the Index is not an indication of future results. Prospective application of the methodology used to construct the Index
may not result in performance commensurate with the back-test returns shown. The back-test period does not necessarily correspond to the
entire available history of the Index. Please refer to the methodology paper for the Index, available at www.spdji.com for more details about
the index, including the manner in which it is rebalanced, the timing of such rebalancing, criteria for additions and deletions, as well as all
index calculations.

Another limitation of using back-tested information is that the back-tested calculation is generally prepared with the benefit of hindsight. Back-
tested information reflects the application of the index methodology and selection of index constituents in hindsight. No hypothetical record can
completely account for the impact of financial risk in actual trading. For example, there are numerous factors related to the equities, fixed
income, or commodities markets in general which cannot be, and have not been accounted for in the preparation of the index information set
forth, all of which can affect actual performance.

The Index returns shown do not represent the results of actual trading of investable assets/securities. S&P Dow Jones Indices LLC maintains
the Index and calculates the Index levels and performance shown or discussed, but does not manage actual assets. Index returns do not
reflect payment of any sales charges or fees an investor may pay to purchase the securities underlying the Index or investment funds that are
intended to track the performance of the Index. The imposition of these fees and charges would cause actual and back-tested performance of
the securities/fund to be lower than the Index performance shown. As a simple example, if an index returned 10% on a US $100,000
investment for a 12-month period (or US $10,000) and an actual asset-based fee of 1.5% was imposed at the end of the period on the
investment plus accrued interest (or US $1,650), the net return would be 8.35% (or US $8,350) for the year. Over a three year period, an
annual 1.5% fee taken at year end with an assumed 10% return per year would result in a cumulative gross return of 33.10%, a total fee of US
$5,375, and a cumulative net return of 27.2% (or US $27,200).
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GENERAL DISCLAIMER

Copyright © 2017 by S&P Dow Jones Indices LLC, a part of S&P Global. All rights reserved. Standard & Poor’s ®, S&P 500 ® and S&P ® are
registered trademarks of Standard & Poor’s Financial Services LLC (“S&P”), a subsidiary of S&P Global. Dow Jones ® is a registered
trademark of Dow Jones Trademark Holdings LLC (“Dow Jones”). Trademarks have been licensed to S&P Dow Jones Indices LLC.
Redistribution, reproduction and/or photocopying in whole or in part are prohibited without written permission. This document does not
constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, Dow Jones, S&P or their respective affiliates (collectively
“S&P Dow Jones Indices”) do not have the necessary licenses. All information provided by S&P Dow Jones Indices is impersonal and not
tailored to the needs of any person, entity or group of persons. S&P Dow Jones Indices receives compensation in connection with licensing its
indices to third parties. Past performance of an index is not a guarantee of future results.

It is not possible to invest directly in an index. Exposure to an asset class represented by an index is available through investable instruments
based on that index. S&P Dow Jones Indices does not sponsor, endorse, sell, promote or manage any investment fund or other investment
vehicle that is offered by third parties and that seeks to provide an investment return based on the performance of any index. S&P Dow Jones
Indices makes no assurance that investment products based on the index will accurately track index performance or provide positive
investment returns. S&P Dow Jones Indices LLC is not an investment advisor, and S&P Dow Jones Indices makes no representation
regarding the advisability of investing in any such investment fund or other investment vehicle. A decision to invest in any such investment
fund or other investment vehicle should not be made in reliance on any of the statements set forth in this document. Prospective investors are
advised to make an investment in any such fund or other vehicle only after carefully considering the risks associated with investing in such
funds, as detailed in an offering memorandum or similar document that is prepared by or on behalf of the issuer of the investment fund or
other vehicle. Inclusion of a security within an index is not a recommendation by S&P Dow Jones Indices to buy, sell, or hold such security,
nor is it considered to be investment advice.

These materials have been prepared solely for informational purposes based upon information generally available to the public and from
sources believed to be reliable. No content contained in these materials (including index data, ratings, credit-related analyses and data,
research, valuations, model, software or other application or output therefrom) or any part thereof (Content) may be modified, reverse-
engineered, reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the prior written
permission of S&P Dow Jones Indices. The Content shall not be used for any unlawful or unauthorized purposes. S&P Dow Jones Indices and
its third-party data providers and licensors (collectively “S&P Dow Jones Indices Parties”) do not guarantee the accuracy, completeness,
timeliness or availability of the Content. S&P Dow Jones Indices Parties are not responsible for any errors or omissions, regardless of the
cause, for the results obtained from the use of the Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS. S&P DOW JONES
INDICES PARTIES DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE
ERRORS OR DEFECTS, THAT THE CONTENT’'S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE
WITH ANY SOFTWARE OR HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be liable to any party for any
direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses, legal fees, or losses
(including, without limitation, lost income or lost profits and opportunity costs) in connection with any use of the Content even if advised of the
possibility of such damages.

S&P Dow Jones Indices keeps certain activities of its business units separate from each other in order to preserve the independence and
objectivity of their respective activities. As a result, certain business units of S&P Dow Jones Indices may have information that is not available
to other business units. S&P Dow Jones Indices has established policies and procedures to maintain the confidentiality of certain non-public
information received in connection with each analytical process.

In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many organizations, including issuers of securities,

investment advisers, broker-dealers, investment banks, other financial institutions and financial intermediaries, and accordingly may receive
fees or other economic benefits from those organizations, including organizations whose securities or services they may recommend, rate,

include in model portfolios, evaluate or otherwise address.
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