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Simulated Momentum Strategies — Holding Period Analysis

Price Momentum

Risk Adjusted Momentum  Risk Adjusted Momentum

MSCl World Quarterly Rebalancing Semiannual Rebalancing Ad-hoc Rebalancing
Total Return* (%) 8.24 10.7 10.7 11.4
Total Risk* (%) 14.8 17.3 16.4 15.9
Return / Risk 0.56 0.62 0.65 0.72
Historical Beta 1.00 1.07 1.04 0.99
Drawdown (%) 53.7 55.7 54.2 52.8
Turnover** (%) 3.37 142.1 107.8 119.6

*Gross total returns annualized in USD for the 11/30/1992 to 05/29/2015 period
** Annualized one-way index turnover for the 11/30/1992 to 05/29/2015 period
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Exhibit 1: Key Academic Research on the Momentum Premium

*  Suggest market inefficiency
+  Momentum returns are consistent with delayed
price reactions to firm-specific information

Jegadeesh and Cross sectional momentum documented
Titman (1993) in the US equity market

Rouwenhorst (1998, Momentum effect documented in several +  Exposureto a common factor may drive the
1999) European and emerging markets profitability of momentum strategies

+ Industry momentum is more profitable than stock
Moskowitz and Strong and prevalent momentum effectin momentum strategies
Grinblatt (1999) industries +  Support behavioral theory that relates momentum
with investor under-reaction to information

Constructed the four-factor model to * Identified momentum as a source of systematic

Carhart(1997) . L. .
explain variationin stock returns risk

«  Stocks with positive earnings surprise as well as
high pastreturns tend to outperform stocks with
negative earnings surprise and low past returns

* Supportinvestor under-reaction to information
and slow subsequent dissipationin prices

Integrate earnings drift evidence with

Chan et al. (1997) .
momentum evidence
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Exhibit 2: Momentum can be Risk Managed

Grundy and Momentum has significant negative beta * Hedging time varying market exposure
Martin(2001) following bear markets produces stable momentum returns
. Cross sectional dispersion in stock returns is +«  Momentum is pro-cyclical; Cross sectional

Strivers and Sun . . S . .

(2010) negatively related to the subsequent return dispersion is a leading countercyclical
momentum premium indicator

Daniel and Returns to momentum strategies are skewed;

. ’ . Momentum crashes are forecastable and occur

Moskowitz they experience infrequent but strong and followi Kot decli

(2012) persistent strings of negative returns ollowing market declines

Barroso and - . . * Hedging with time varying betas fails
Volatility weighting improves cross sectional 4 g. . B

Santa-Clara . Use realized variance to target constant
momentum returns and reduces risk -

(2012) volatility
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Exhibit 3: WML Portfolio is More Volatile than the GEM3 Model Momentum Factor
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Exhibit 4: Comparing Market Betas of WML Portfolio and GEM3 Momentum Factor
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Exhibit 5: Beta and Residual Volatility Were Drivers of WML’s Market Beta
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Exhibit 6: Historical Performance of Select GEM3 Style Factors
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Exhibit 7: Volatility and Information Ratio of GEM3 Style Factors
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Exhibit 8: Long and Short Legs of Momentum Strategy
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Exhibit 9: Trailing Correlation of Momentum with GEM3 Value Factors
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Exhibit 10: Combining Momentum with Earnings Yield
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Exhibit 11: Simulated Momentum Strategies — Formation Period Analysis

Key Metrics
World Momentum - Relative Strength Strategies
World BV 12M Combined

Total Return® (%) 8.2 10.7 9.9 104
Total Risk™® [%) 14.8 17.5 17.9 17.7
Return/Risk 0.56 0.61 0.55 0.59
Active Return® (%) 0.0 2.5 1.7 2.2
Tracking Error® (%) 0.0 7.9 3.4 8.3
Information Ratio na 0.32 0.20 0.26
Historical Beta 1.00 1.11 1.13 1.11
Max Drawdown (%) 53.7 52.8 56.5 55.1
Max Drawdown of Active Returns (%) na 248 32.1 27.7
Turnover®* (%) 3.4 138.9 95.2 108.1

* Gross returns annualized in USD for the 11/30/1992 to 05/25/2015 period

** Annualized one-way index turnover for the 11/30/1992 to 05/29/2015 period
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Exhibit 12: Simulated Momentum Strategies — Holding Period Analysis

Key Metrics
World Momentum - Different Rebalancing Frequencies
Quarterly Semi-Annual Annual
World rebalancing rebalancing rebalancing
Total Return® (%) 8.2 10.7 10.4 9.4
Total Risk™ (%) 14.8 17.3 17.7 17.7
Return/Risk 0.56 0.62 0.59 0.53
Active Return® (%) 0.0 2.5 2.2 1.1
Tracking Error® (%) 0.0 8.4 8.3 7.8
Information Ratio na 0.29 0.26 0.14
Historical Beta 1.00 1.07 1.11 1.14
Max Drawdown (%) 53.7 55.7 55.1 61.0
Max Drawdown of Active Returns (%) na 28.1 27.7 34.8
Turnover™* (%) 3.4 142.1 108.1 67.4
* Gross returns annualized in USD for the 11/30/1992 to 05/29,/2015 pericd
** Annualized one-way index turnover for the 11/30/1992 to 05/29/2015 period
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Exhibit 13: Simulated Momentum Strategies — Risk Mitigation

Key Metrics
World Momentum - Risk Mitigation
Risk Adjusted
. Risk Adjusted ! )
Price Momentum Momentum with
Momentum .
World ad-hoc rebalancing
Total Return™ (%) 8.2 10.4 10.7 11.4
Total Risk™ (%) 14.8 17.7 16.4 15.9
Return/Risk 0.56 0.59 0.65 0.72
Active Return™ (%) 0.0 2.2 2.4 3.2
Tracking Error® (%) 0.0 8.3 7.5 7.7
Information Ratio na 0.26 0.32 0.41
Historical Beta 1.00 1.11 1.04 0.99
Max Drawdown (%) 53.7 55.1 54.2 52.8
Max Drawdown of Active Returns (%) na 27.7 25.5 23.7
Turnover®™* (%) 3.4 108.1 107.8 119.6
*Gross returns annualized in USD for the 11/30/1932 to 05/29,/2015 pericd
** Annualized one-way index turnover for the 11/30/1992 to 05,/29,/2015 period
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Exhibit Al: Relative Performance of Regional Momentum and Momentum Tilt Strategies
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Key Metrics

usa Europe Japan World EM

Momentum /  Momentum/ Momentum,/ Momentum/ Momentum /
MSCI USA MSCI Europe MSCI Japan MSCI World MSCIEM

Total Return™® (%) 14.2 14.4 3.4 13.8 11.3
Total Risk™ (%) 16.8 17.8 22.5 15.8 25.3
Return/Risk 0.85 0.81 0.27 0.88 0.45
Active Return® (%) 2.3 2.6 -0.3 2.7 3.3
Tracking Error* (%) 7.4 7.4 10.0 8.3 9.9
Information Ratio 0.31 0.35 -0.03 0.33 0.34
Historical Beta 1.00 0.92 0.96 0.91 1.02
Max Drawdown (%) 517 57.2 70.7 52.5 67.8
Max Drawdown of Active Returns (%) 25.0 26.9 56.0 24.0 28.0
Turnover®™™ (%) 110.1 110.1 103.7 119.9 100.6

* Gross returns annualized in USD for the 12/31/1974 to 07/31/2015 period
** Annualized one-way index turnover for the 12/31/1938 to 07/31/2015 period

EM returns are for the 05,/21,/1991 to 07,/31/2015 period
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Exhibit A2: Performance and Forecasted Volatility of GEM3 Momentum Factor
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Exhibit A3: Performance of GEM3 Momentum Factor and Volatility-targeted Momentum
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Exhibit A4: Regime Behavior of MSCI Momentum and Momentum Tilt Indexes
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