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INNOVATIONS IN FACTOR STRATEGIES
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DYNAMIC FACTOR ALLOCATION STRATEGIES

GROUPING FACTORS BASED ON THEIR CHARACTERISTICS

Macro
e i Trend Fundamental
Sensitivities

e Growth * Cross-sectional e Valuations * Correlations
* Inflation e Time-series * Cross-sectional * Volatility
* Time-series
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MSCI ‘HIGH EXPOSURE’ FACTOR INDEXES

* The following MSCI World indexes are used throughout this presentation as a
representation of the target factor.

Target Factor MSCI World Factor Index
LOW Minimum Volatility
VOLATILITY

High Dividend Yield
@ Momentum

Enhanced Value

“ Equal-Weighted
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CAN WE DO BETTER THAN EQUAL-WEIGHT FACTORS?

LONG TERM PERFORMANCE VS MSCI WORLD (JAN '76—Dec’16)

76 81 86 91 96 01 06 11 16

World Equal Weight / World World High Dividend Yield / World

World Minimum Volatility / World World Momentum / World

World Quality / World World Enhanced Value / World
s \WORLD Factor Mix / World
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MACRO EFFECTS ON FACTOR PERFORMANCE

M S C I Q.i-/:_) m Trend Fundamental Risk 7




GROUPING FACTORS BY MACRO SENSITIVITY
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o Sharp Decline e Moderate Decline Moderate Uptick e Sharp Uptick

HOW TO READ CHARTS . Defensive Factors Persistence Pro-Cyclical Factors

Quarterly Change CLI %

0%

Quarterly Relative
Return (Average)

Negative Positive

-1%

Bottom Upper Bottom Upper

50% 50%  50% 50% 2%
Min Vol High Dividend Quality Momentum | |Enhanced Equal Weight

Sharp Mod Mod Value
Decline | Decline Uptick

H Sharp Decline B Moderate Decline Moderate Uptick B Sharp Uptick

M S C I Wi Data: 28-Nov-1975 to 31-Dec-2016 m Trend Fundamental Risk 8




CORRELATION OF ACTIVE FACTOR RETURNS AND

MACRO VARIABLES

Correlation of
Active Return and| Minimum Equal Enhanced . . Diversified
Dividend | Momentum

H ege . I- .
Change in Macro | Volatility | Weighted Value ' Quality Factor Mix
Variable Yield

Growth .

Inflation -0.07 -0.02 0.05 0.00 -0.03

Real Rates ‘ -0.07 0.01 -0.08 -0.01

Emerging

& Based on MSCl data from
M S C I NN December 1988 to December 30, 2016 m Trend Fundamental Risk 9
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HISTORICAL FACTOR PERFORMANCE CONDITIONED

ON THE VIX

HEIGHTENED LEVELS OF VIX HAVE LED TO OUTPERFORMANCE IN SIZE, VALUE AND YIELD
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SHORT-TERM MOMENTUM IN FACTOR PERFORMANCE

Consider different historical look-back return windows and
different strategy holding periods

6 High Exposure Factor indexes + Parent Market Cap index

Ranking

Ranking indexes based on historical performance

Long outperformers and short underperformers, cash neutral

PERFORMANCE OF L/S MOMENTUM ON FACTORS STRATEGY

ANN. RETURN ON L/S MOMENTUM ON FACTORS STRATEGY

Signal (Lookback Return)

Holdlng
Period

4.9% 3.4% 3.8% 2.8% 0.6% 0.4%
3m 2.5% 2.3% 2.5% 2.2% 0.1% 0.1%
6m 1.6% 1.7% 2.0% 1.7% -0.2% -0.1%
12m 1.3% 1.6% 1.7% 1.0% -0.4% -0.1%
36m 0.3% 0.5% 0.4% 0.1% -0.8% 0.1%
60m 0.1% 0.2% 0.1% -0.1% -0.1% 0.9%
1% 2.5% | Statistical significance

Long 3 best 1-month performers

600 - _ Short 3 lowest 1-month performers
—1M Return 1M Holding held for 1-month

500 -

3M Return 1M Holding
400 -

6M Return 1M Holding
300 -
200 - —712M Return 1M Holding
100 q == —

0 T T T T T T T T T T T T T T T T

82 84 86 88 90 92 94 96

98 00

Macro
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VALUATIONS — MSCI WORLD INDEX

RELATIVE VALUATIONS (NOV '01-MAR “17)

MSCI &

M Average | ____|
e Current
| ] ] ] | | I I
MSCI MSCI MSCI MSCI MSCI MSCI MSCI MSCI
Minimum Equal Enhanced High Momentum Quality Diversified Diversified
Volatility Weighted Value Dividend Index Index Factor Mix Multiple
Index Index Index Yield Index Index Factor
Index

Based on price to earnings, price to book value, price to cash earnings and price to sales at month
end dates. Values below 0 indicate the factor is cheaper than the parent. A current value below
average indicates that the factor is cheap relative to its own history. The line endpoints indicate
historical minima and maxima.

Source: MSCI Macro Trend Fundamental Risk
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CAN VALUATIONS BRING VALUE TO FACTOR ROTATION?

Identifying how cheap/expensive a factor index is on an KEY METRICS
absolute scale
MSCI ACWI  ACWI Factor ACWI Factor Mix
ndex V(W) (Value Sgna

Calculate the Barra (GEMLT) value exposure of each factor index Total Return* (%) c0 79 21
Total Risk (%) 15.7 14.7 14.3
Lo . Sharpe Ratio 0.18 0.40 0.42
Compare these value exposures to their historical levels Active Retum (%) o — —
Tracking Error (%) 0.0 2.9 3.1
Turnover** (%) 3.3 32.4 42.7

Normalized z-scores of all the factors (sum to 1)

Period: 31-May-1999 to 30-Dec-2016

* Gross returns annualized in USD

** Annualized one-way index turnover over index reviews

The definitions of all statistical parameters are available in the Appendix

INDEX PERFORMANCE (USD) RELATIVE PERFORMANCE
400 180
350 F N
300
250 LOO [ g
200
150 e - ——— MSCI ACWI Index
ACWI Factor Mix (EW)
120 b —— ACWI Factor Mix (Value Signal) ||
100
—— MSCI ACWI Index 1
ACWI Factor Mix (EW) 00 fivsr
—— ACWI Factor Mix (Value Signal)
50 L 1 1 1 1 80 1 1 1 1
May-99 Dec-02 Jul-06 Jan-10 Aug-13 Feb-17 May-99 Dec-02 Jul-06 Jan-10 Aug-13 Feb-17

| Note: Factor Mix: Six high
M S C I S exposure factor indexes. Macro Trend Fundamental Risk 13



FACTORING IN CORRELATIONS

1.0 4
0.8 A

0.6 - , N "
0.4 - | G

0.2 -
0.0 +—A — e . . b
0.2 -
0.4 -
0.6 -
0.8 -

-1.0 -
99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
— Average Correlation Amongst Defensive Factors Average Correlation Amongst Cyclical Factors

- Correlation of Momentum with Defensive Factors

e 2016 — The risk-on / risk-off macro environment increased correlations within defensive
and within cyclical factors to extreme levels

e 2017 YTD — Some correlations are starting to fall, particularly between Momentum and
Defensive factors, and Value / Size

T Correlations are computed over rolling

ST 6-month daily returns.
M S C I Wi Source: MSCI Macro Trend Fundamental m 14



ORGANIZING CLUSTERS BASED ON CORRELATIONS

ACTIVE FACTOR RETURN CORRELATION MATRIX (JAN 2015 — SEP 2016 MONTHLY DATA)

L

Size Vol Yield Mon Quality Value Vol  Yield Mom Quality Size Value

%]

(%)

.

wn

(=]

* Clustering based on correlations re-organizes the correlation matrix

* Groups assets that are broadly more correlated and move apart assets that are
less correlated

MSCI \0// Macro Trend Fundamental m 15



THE COMPOSITION OF CLUSTERS CAN CHANGE OVER TIME

1970-2016 MONTHLY DATA JAN 2015-SEP 2016 MONTHLY DATA

Low
Correlation
High correlation
between
Momentum and
Defensive factors
Higher
Correlation
[ ]
Size Value Yield Vol Quality Momentum Yield Vol Momentum Quality Size Value

e Correlations between the active factor returns can be use to create clusters

 Allocations made across clusters (composed of factors) can potentially bring
diversification benefits

MSCI \0// Macro Trend Fundamental m 16



METHODOLOGY — CLUSTER BASED FACTOR ALLOCATION

Original Factor
Indexes

‘ Cluster Factors Closest ‘Distance’

Factor Cluster A Factor Cluster B Factor Cluster C

Asset
Allocation
within Clusters

Asset Allocation
across Clusters

FACTOR FACTOR FACTOR
e CLUSTER A CLUSTER B CLUSTER C

MSCI KRR Cluster Based Factor Allocation
-\.\‘/.'.-'

17



WEIGHTS MULTI-FACTOR ALLOCATION

ERC
100% - 100% -
80% - 80% -
60% - 60% -
40% - 40% -
20% - 20% -
0% - 0% -
94 96 98 00 02 04 06 08 10 12 14 16 94 96 98 00 02 04 06 08 10 12 14 16
Cluster - EW Cluster — ERC
100% - 100% -
80% - 80% -
60% - 60% -
40% - 40% -
20% - 20% -
0% - 0% -
94 96 98 00 02 04 06 08 10 12 14 16 94 96 98 00 02 04 06 08 10 12 14 16
B World EQUAL WEIGHTED INDEX H World HIGH DIVIDEND YIELD ® World MINIMUM VOLATILITY INDEX
B World MOMENTUM B World QUALITY B World ENHANCED VALUE INDEX

/<_> Notes: High Dividend Yield not available prior to Dec 2000. Value-weighted Index used instead of Enhanced Value
M S C I s 9 prior to Dec 1997. s



CLUSTER BASED FACTOR ALLOCATION — RISK/RETURN

ACTIVE RETURN VS. TRACKING RISK (1994-2017 YTD?)

2.3% -

Active Return A
2.2% -
¢ EW
2.1% - Higher active return
¢ ERC Lower active risk
2.0% - A Cluster - EW
1.9% - A Cluster - ERC PR
A €
0, _
1.8% Similar return
1.7% Lower risk
. 0o
L 2
1.6% -
Active Risk
1-5% T T T T 1
2.0% 2.2% 2.4% 2.6% 2.8% 3.0%

* Cluster based allocation to factors have outperformed simple diversification in terms of
risk-adjusted returns relative to the benchmark index.

MSCI &

1. Data: 1st June 1994 — 1st May 2017 Macro Trend Fundamental m 19



MULTI-FACTOR ALLOCATION

(CONSTRUCTED FROM ACTIVE RISK)

180 -
170 - —EW

160 —¢RC
150 - W pa- A e v

140 - —Cluster - EW . v
130 -  —Cluster - ERC by, e

120 - M

110 - DO iy o

100 - RIS
90 w w w w w w w w w w w w w w w w w w w w w w w

94 95 9 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17

PERFORMANCE 1994-2017*

Total Return (Ann.) 8.23% 10.11% 9.89% 10.48% 10.07%
Volatility (Ann.) 15.23% 13.84% 14.17% 14.11% 14.15%
Sharpe Ratio 0.54 0.73 0.70 0.74 0.71
Active Return (Ann.) 1.88% 1.65% 2.24% 1.84%
Active Risk (Ann.) 2.72% 2.25% 2.59% 2.36%
Information Ratio 0.69 0.73 0.87 0.78

Notes: Correlations computed over trailing 6-months. High Dividend Yield not available prior to Dec 2000.
Value-weighted Index used instead of

M S C I N7 Enhanced Value prior to Dec 1997. Macro Trend Fundamental m 20

1. Data: 1%t June 1994-15t May 2017



ANNUALIZED ONE-WAY TURNOVER (INDEX LEVEL)

One-way Annualized Turnover

70%

60%

50%

40%

30%
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10%
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- 0.75 S
o
=
5
I - 0.70
0.65
EW Cluster EW CIuster ERC Cluster- ERC Cluster-EW Cluster-EW
(Avg)

-@-Information Ratio (rhs)

Average 1994-2016, excludes 2001 —
when High Dividend Yield was added.

Macro
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DYNAMIC FACTOR ALLOCATION STRATEGIES

DYNAMIC FACTOR ALLOCATION STRATEGIES

Macr
?(.: ?. Trend Fundamental
Sensitivities

* Growth * Cross-sectional e Valuations * Correlations
* Inflation e Time-series * Cross-sectional * Volatility
* Time-series

MSCI @ awo | tend | rundamenta | _risk I8






DIFFERENT APPROACHES TO BUILDING CLUSTERS

FIXED NUMBER
OF CLUSTERS
(e.g., 2 CLUSTERS)

MERGE CLUSTERS

Example
* Cluster A: Value, Size,
Yield, Volatility, Quality

e Cluster B: Momentum

* A+ B = Factor Mix

MSCI

DYNAMIC NUMBER N — 1 CLUSTERS

(DN) OF CLUSTERS
MERGE SIMILAR BINARY COMBINATION
CLUSTERS CLUSTERS
Example Example
* Cluster A: Value, Size * Cluster A: Value, Size
 Cluster B: Yield, Volatility  Cluster B: Yield, Volatility

Cluster C: Quality
Cluster D: Momentum

Cluster C: Quality
Cluster D: Momentum

Cluster BC: Yield, Volatility, e ClusterE: B+ C
Quality Cluster F: A+ E

A + BC + D = Factor Mix * E+ F = Factor Mix

Macro Trend Fundamental m 24



EXPOSURES MULTI-FACTOR ALLOCATION

0.40 - 0.40 -
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MSCI '.\.\: / Macro Trend Fundamental m 25



AVERAGING WEIGHTS IN AND OUT

180 -
170 - EW
160 - —Cluster - EW
150 - —Cluster - EW (Avg In / Out)
140 -
130 -
120 -
110 -
100 -
90 w w w w w w w w w w w w w w w w w w w w w w w
94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
PERFORMANCE 1994-2017* CLUSTER — EW (AVERAGING WEIGHTS IN AND OUT)
Total Return (Ann.) 10.48% 10.41% ’ = World QUALITY
Volatility (Ann.) 14.11% 14.05% 60% - B World MOMENTUM
Sharpe Ratio 0.74 0.74 40% - = World MINIMUM VOLATILITY
Active Return (Ann.) 2.24% 2.18% 20% - B World HIGH DIVIDEND YIELD
Active Risk (Ann.) 2.59% 2.53% 0% B World EQUAL WEIGHTED
Information Ratio 0.87 0-86 94 96 98 00 02 04 06 08 10 12 14 16

Notes: High Dividend Yield not available prior to Dec 2000. Value-weighted Index used instead of Enhanced Value prior to Dec 1997.

M S C I KB 1. Data: 1st June 1994~1st May 2017 Macro Trend Fundamental m 26



QUARTERLY AND ANNUAL ACTIVE RETURNS

CLUSTER EW (AVERAGE IN / OUT) EQUAL-WEIGHT CLUSTER VS. EW

a1 Q2 E a3 E a4 | Annual a1 Q a3 a4 | Annual °"tp::::;a"°e
1995 07%  15%  05%  0.0% | 2.7% 03%  18%  01%  00% | 2.2% 0.5%
1996 08%  10%  05%  15% | 39% 0.7%  09%  04%  14% | 3.4% 0.5%
1997  0.8%  -06%  10%  03% | 1.5% 05%  -13%  03%  -03% | -0.9% 2.3%
1998 15%  -14%  18%  06% | 2.5% 14%  -2.8%  07%  0.9% | 0.2% 2.4%
1999 -14%  04%  05%  11% | 05% 12%  15%  08%  -02% | 0.9% -0.4%
2000 -01%  10%  05%  47% | 61% 09%  20%  12%  51% | 7.5% -1.4%
3.0%  01%  38%  -07% | 63% 33%  03%  39%  -22% | 53% 1.0%
28%  35%  22%  19% | 6.6% 29%  52%  23%  -34% | 7.0% -0.4%
0.0%  -14%  -11%  -0.9% | -3.4% 00%  -01%  12%  -05% | 0.6% 3.9%
23%  04%  13%  04% | 4.6% 21%  05%  16%  0.8% | 5.1% -0.5%
26%  09%  11%  -03% | 4.4% 22%  09%  0.8%  -05% | 3.4% 1.0%
0.6%  04%  02%  15% | 2.6% 0.6%  02%  -02% 15% | 2.1% 0.5%
10%  03% 11%  05% | 2.2% 0.9%  -02%  04%  02% | 14% 0.9%
04%  -0.1%  -03%  29% | 29% 0.2%  05%  -07%  25% | 2.6% 0.3%
2009 -05% 06%  -01%  03% | 04% 0% 05%  0.1%  00% | -0.5% 0.8%
2010 -04%  07%  10%  -1.0% | 0.3% 05%  14%  04%  -12% | 0.0% 0.3%
2011 -02%  18%  46%  -10% | 52% 01%  18%  40%  -1.0% | 4.9% 0.4%
2012 -29%  11%  -08%  03% | -24% 21%  16%  09%  -11% | -2.5% 0.1%
2013 07%  -04%  -05%  -04% | -07% 12%  -03% -08%  -0.7% | -0.7% 0.0%
2014 04%  01%  06%  08% | 19% 04%  01%  01%  04% | 1.0% 0.9%
2015 04%  -05%  2.6%  04% | 2.8% 05%  -04%  13%  01% | 1.6% 1.2%
2016 21%  00%  -06% -11% | 0.3% 16%  09%  -13%  -17% | -0.5% 0.8%
2017 -01% -0.3% 0.1% -0.1% -0.2%

MSCI ©5 a5t san 199515t May 2017 B -



HOW ARE CLUSTERS FORMED?

ECTEIETTI TR  Correlation Matrix

Momentum 0.1 » Measure of directional
Quality 0.2 1.0 -0.5

co-movement
Value -0.1 -0.5 1.0

ECTENCTETI TR  Correlation Distance (pairs)

Momentum * SQRT[ (1 - CORR)/2 ]

Qualit 0.6 0.0 0.9
Y between 0 (close) and 1 (far)
Value 0.8 0.9 0.0

m Euclidean Distance (from all pairs)

Momentum .. .

* SQRT[ SUM [F(i,j) — F(k,j)]*2
Quahty 0.6 0.0 0.9 Q [ [ (IJ) ( J)] ]
Value 0.8 0.9 0.0

\ 4

Iteratively, cluster pairs that are the
closest and aggregate bottom-up
(agglomerative hierarchical clusters)

m1.0-15
m0.5-1.0

05 ®0.005

00 42 A
.~ Quality
Momentum

Quality -

— /,/'
MSCI @
k » » Value
NNz 28
e
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ABOUT MSCI

For more than 40 years, MSCl’s research-based indexes and analytics have
helped the world’s leading investors build and manage better portfolios.
Clients rely on our offerings for deeper insights into the drivers of
performance and risk in their portfolios, broad asset class coverage and
innovative research.

Our line of products and services includes indexes, analytical models, data,
real estate benchmarks and ESG research.

MSCI serves 97 of the top 100 largest money managers, according to the
most recent P&I ranking.

For more information, visit us at www.msci.com.
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NOTICE AND DISCLAIMER

This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its subsidiaries (collectively, “MSCI”), or MSCI’s licensors, direct or indirect
suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the “Information Providers”) and is provided for informational purposes only. The Information may not be modified, reverse-engineered, reproduced
or redisseminated in whole or in part without prior written permission from MSCI.

The Information may not be used to create derivative works or to verify or correct other data or information. For example (but without limitation), the Information may not be used to create indexes, databases, risk models, analytics, software, or in
connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or other investment vehicles utilizing or based on, linked to, tracking or otherwise derived from the Information or any other MSCI
data, information, products or services.

The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information. NONE OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR REPRESENTATIONS WITH RESPECT TO
THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING, WITHOUT
LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY, ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability regarding any of the Information for any direct, indirect, special, punitive, consequential
(including lost profits) or any other damages even if notified of the possibility of such damages. The foregoing shall not exclude or limit any liability that may not by applicable law be excluded or limited, including without limitation (as applicable), any
liability for death or personal injury to the extent that such injury results from the negligence or willful default of itself, its servants, agents or sub-contractors.

Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction. Past performance does not guarantee future results.

The Information should not be relied on and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making investment and other business decisions. All Information is impersonal
and not tailored to the needs of any person, entity or group of persons.

None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment vehicle or any trading strategy.

It is not possible to invest directly in an index. Exposure to an asset class or trading strategy or other category represented by an index is only available through third party investable instruments (if any) based on that index. MSCI does not issue,
sponsor, endorse, market, offer, review or otherwise express any opinion regarding any fund, ETF, derivative or other security, investment, financial product or trading strategy that is based on, linked to or seeks to provide an investment return related
to the performance of any MSCl index (collectively, “Index Linked Investments”). MSCI makes no assurance that any Index Linked Investments will accurately track index performance or provide positive investment returns. MSCI Inc. is not an
investment adviser or fiduciary and MSCI makes no representation regarding the advisability of investing in any Index Linked Investments.

Index returns do not represent the results of actual trading of investible assets/securities. MSCI maintains and calculates indexes, 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 Index Linked Investments. The imposition of these fees and charges would cause the performance of an Index Linked Investment to be different than the MSCI index performance.

The Information may contain back tested data. Back-tested performance is not actual performance, but is hypothetical. There are frequently material differences between back tested performance results and actual results subsequently achieved by
any investment strategy.

Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according to the application of the relevant index methodologies. Accordingly, constituents in MSCI equity indexes may include MSCI Inc.,
clients of MSCI or suppliers to MSCI. Inclusion of a security within an MSCI index is not a recommendation by MSCI to buy, sell, or hold such security, nor is it considered to be investment advice.

Data and information produced by various affiliates of MSCI Inc., including MSCI ESG Research LLC and Barra LLC, may be used in calculating certain MSCI indexes. More information can be found in the relevant index methodologies on www.msci.com.

MSCI receives compensation in connection with licensing its indexes to third parties. MSCI Inc.’s revenue includes fees based on assets in Index Linked Investments. Information can be found in MSCI Inc.’s company filings on the Investor Relations
section of www.msci.com.

MSCI ESG Research LLC is a Registered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. Except with respect to any applicable products or services from MSCI ESG Research, neither MSCI nor any of its products
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