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EXECUTIVE SUMMARY

Low-carbon and factor-based investing are two key trends in the global
investment management industry. This paper investigates the impact of
low-carbon screening on traditional market-cap-weighted portfolios and
factor portfolios (quality, value, momentum, and low volatility) across
seven Asian markets: Australia, China, Hong Kong, India, Japan, South
Korea, and Taiwan.

HIGHLIGHTS

The weighted average carbon-intensity scores of unconstrained
carbon-efficient portfolios were at least 85% lower than their
respective carbon-inefficient portfolios.! Due to variation in carbon
efficiency across sectors, unconstrained carbon-efficient portfolios
resulted in significant sector biases.

Our analysis suggested that the implementation of simple carbon-
efficient screening, either sector-neutral or unconstrained, resulted
in significantly lower portfolio carbon intensity scores over the
entire studied period, without sacrificing returns or penalizing
targeted factor exposure across Asian markets across longer time
horizons.

Carbon-efficient screening resulted in the highest weighted
average carbon intensity reduction to low volatility and value
portfolios across Asian markets. Carbon-efficient screening also
improved risk-adjusted returns for the quality, value, and
momentum portfolios, but lowered returns for the low volatility
portfolio.

Sensitivity analysis of carbon screening of factor portfolios showed
that even a subtle carbon-efficient screen (decile exclusion of
companies with the highest carbon intensity scores) can lead to a
significant reduction in portfolio carbon intensity scores while
posing minimal impact on their returns.

1 The tertile of stocks with the lowest and highest carbon intensity scores from the examined universe formed the sector-unconstrained
carbon-efficient and carbon-inefficient portfolios, respectively.
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INTRODUCTION

In December 2015, under the Paris Agreement, nearly 200 governments
adopted a consensus to limit the increase in global average temperature to
“‘well below 2°C above pre-industrial levels and to pursue efforts to limit the
temperature increase to 1.5°C above pre-industrial levels.”

Governments are now increasingly becoming aware of the perils of
greenhouse gases (GHGs) and aiming to penalize the source of pollution
while looking to incentivize low-carbon technologies. Pricing carbon
emissions is one potential approach to reducing GHG emissions. As of
2017, carbon prices averaged around USD 40 per metric ton of carbon
dioxide and are expected to increase in the near future, which could affect
companies directly with regulatory costs imposed on their operations
through energy and fuel price increases, or indirectly through costs passed
on by suppliers. These costs may be borne by companies or passed on to
consumers in the form of higher prices.® Therefore, understanding carbon
exposure is essential for businesses to manage risk.

It is equally important for asset owners, lenders, insurance underwriters,
and portfolio managers to factor in the impact of climate risks in order to
make informed decisions. They may want to consider an organization’s
future financial position to discount potential write-downs of assets as well
as the effect on revenues, costs, cash flows, and capital expenditure
associated with adhering to policy changes to factor in climate risks.
Eventually, one could expect capital flight toward investment themes that
are aligned with global climate commitments.

The Japan’s Government Pension Investment Fund (GPIF), for example,
decided to invest in carbon efficient passive portfolios that seek to track
global and domestic carbon-efficient indices* in September 2018, with the
intention of promoting carbon efficiency and disclosure by companies.
The global market for environmental, social, and governance (ESG)
exchange-traded funds (ETFs) alone is expected to expand from USD 25
billion to more than USD 400 billion within a decade.® In Japan,
sustainable investments have grown fourfold between 2016 and 2018.°

Task Force on Climate-related Financial Disclosures (TCFD), “Recommendations of the Task Force on Climate-related Financial

Disclosures,” June 2017.

Bernick, Libby, Steven Bullock, and Rick Lord, “Carbon Pricing: Discover Your Blind Spots on Risk and Opportunity Blind Spots on Risk and

Opportunity,” January 2018.

The S&P/JPX Carbon Efficient Indices and S&P Global Ex-Japan LargeMidCap Carbon Efficient Indices.

Thuard, Johan, Harvey Koh, Anand Agarwal, and Riya Garg, “Financing the Future of Asia: Innovations in Sustainable Finance,” April

2019.

Kodaira, Ryushiro and Matsumoto, Hiroko, “After fending off eco-warriors, Asia Inc find ‘ESG’ investors hard to ignore,” Nikkei Asian

Review, June 12, 2019.
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Carbon intensity helps
identify sources of high
carbon risk in portfolios
across markets by
normalizing for a
company'’s size.

The base universe for
each market includes
companies from its
broad market-cap-
weighted benchmark
index with carbon
intensity scores.

DATA AND METHODOLOGY

The methodology employed to construct carbon-efficient portfolios in our
study broadly follows the approach adopted in an earlier research paper,
“Carbon Risk Integration in Factor Portfolios,” which examined carbon-
efficient factor portfolios in the U.S.” We measured a company’s carbon
efficiency based on its carbon intensity score provided by Trucost, which is
defined as the GHG emissions from a company’s direct operations and
first-tier suppliers, measured in metric tons of carbon dioxide equivalent
(CO2e) per USD 1 million of revenue (CO2e/USD 1 million).2 Companies
were screened by their carbon intensity scores to form the carbon-efficient
portfolios, where carbon efficiency for portfolios was measured by their
weighted average carbon intensity scores (see Appendix A).

Our study covers seven Asian markets—Australia, China, Hong Kong,
India, Japan, South Korea, and Taiwan—and the base universe for each
market includes companies from its respective broad market-cap-weighted
benchmark index with carbon intensity scores available. The back-test
covers the period from September 2007 to June 2018° and the carbon
intensity score coverage has gradually increased to above 90% of the float
market capitalization of the benchmark for most markets, except for China
(approximately 49%; see Appendix B). There were differences in sector
representation between the base universe and the benchmark (see
Appendix C), and we observed slightly better performance for the base
universe versus the benchmark in Australia, China, Hong Kong, India, and
Taiwan'® (see Appendix D).

The performance of all portfolios and base universes was measured in the
local trading currency of the respective markets. All portfolios and base
universes were equally weighted with semiannual rebalancing after the
close of the third Friday of March and September. Reference data (e.g.,
carbon intensity score, market cap, etc.) for portfolio construction were
sourced as of the close of the last trading day of February and August.
Fundamental data used to form factor portfolios were sourced from
Worldscope and FactSet, and the data were appropriately lagged by three
months as of the reference date for each rebalance period to avoid look-
ahead bias.

Bill Hao, Aye Soe, and Kelly Tang, “Carbon Risk Integration in Factor Portfolios,” S&P Dow Jones Indices, February 2018.

For example, direct GHG emissions of an automobile manufacturer includes the emissions due to its own operation or production (e.g.,

welding, assembly of parts, painting, etc.), while the first-tier indirect emissions include emissions from its supply chains and procurement,
such as utilities, steel manufacturing, tires, spare parts, and business travel.

2010.

For China, the back-test covers the period from March 2011 to June 2018 due to relatively lower carbon intensity score coverage before

10 We compared the absolute return, volatility, risk-adjusted return, and beta for the equal-weighted benchmark universe and the equal-

weighted base universe.
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CARBON EFFICIENCY OF SECTORS ACROSS MARKETS

Carbon efficiency of sectors displayed a wide spectrum due to varied
business operations or production processes. Based on the weighted
average carbon intensity score of constituents within each sector (see
Exhibit 1), it is evident that companies in Financials, Health Care, and
Telecommunication Services!! sectors tended to be the most carbon
efficient. In contrast, companies from the Utilities, Materials, and Energy
sectors were the least carbon efficient. Due to variation in carbon
efficiency across sectors, unconstrained carbon-efficient portfolios would
result in significant sector biases.

In addition, we observe significant differentials on carbon efficiency across
markets, especially in the least-carbon-efficient sectors. For example, the
Materials sector in India had a weighted average carbon intensity score of
4,069, whereas the Materials sector in Australia had a score of only 740.
The Energy sector in China had a weighted average carbon intensity score
of 3,207, while the Energy sector in Japan had a low ratio of 483.
Differentials in carbon efficiency across markets and stocks indicate the
carbon reduction potential by carbon-efficient screening across different
sectors.

Exhibit 1: Weighted Average Carbon Intensity Scores for Each Sector across Markets

GICS SECTOR AUSTRALIA | CHINA Egmg INDIA | JAPAN fggg;’ TAIWAN
gios'lsrgﬁ”;i;ry 71 110 118 174 102 99 177
Consumer Staples 378 495 559 285 294 138 185
Energy 1,059 3207 1,893 964 483 737 1,462
Health Care 66 62 61 352 63 56 79
Industrials 151 294 367 538 216 223 653
'T’_‘gg[]r:]‘;‘(')%’; 127 96 154 e 99 148 160
Materials 740 1,189 2,418 4,069 908 897 1,899
Real Estate 122 82 120 76 114 N/A 89
Lelecommunication 31 - 41 40 46 81 85
Utilities 2551 6,586 6,760 8471 2939 2522 N/A

Source: S&P Dow Jones Indices LLC and Trucost ESG Analysis. Data as of March 16, 2018.
Measured in CO2e/USD 1 million. 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. Please refer
to Appendix B for benchmark indices used for each market.

11 As of Sept. 21, 2018, the Global Industry Classification Standard® (GICS®) was updated with a new Communication Services sector that
combined the Telecommunication Services sector with parts of the Information Technology and Consumer Discretionary sectors.

RESEARCH | ESG & Factors 4
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UNCONSTRAINED AND SECTOR-NEUTRAL CARBON-
EFFICIENT PORTFOLIOS

We examined carbon-efficient portfolios with unconstrained!? and sector-
neutral approaches. With the unconstrained approach, we ranked all
companies in the base universe by their carbon intensity scores. The
tertile (one-third) of the base universe with the lowest and highest carbon
intensity scores formed the unconstrained carbon-efficient and carbon-
inefficient portfolios, respectively. With the sector-neutral approach, we
ranked companies in the base universe within each sector by their carbon
intensity scores. The tertile of stocks with the lowest and highest carbon
intensity scores from each sector constituted the sector-neutral carbon-
efficient and carbon-inefficient portfolios, respectively.* Companies in all
portfolios and base universes were equally weighted.

Variation in carbon efficiency across sectors was substantial, which
resulted in sector biases in the unconstrained carbon-efficient and carbon-
inefficient portfolios (see Exhibit 2). The most significant sector biases
were observed in the Financials and Materials sectors for most markets.
However, our observations suggest that the implementation of a simple
carbon-efficient screen, either with or without sector constraints, resulted
in significantly lower portfolio carbon intensity scores without sacrificing
returns across Asian markets over the longer horizons studied (see Exhibit
3).

Despite significant reduction in weighted average carbon intensity scores,
the carbon-efficient portfolios also had lower return volatility than their
respective carbon-inefficient portfolios in most markets with the
unconstrained (except in Taiwan) and sector-neutral approaches. We also
observed that the carbon-efficient portfolios outperformed their respective
carbon-inefficient portfolio across the seven markets on absolute and risk-
adjusted bases over the entire studied period. Compared with the base
universe, the carbon-efficient portfolios tended to deliver positive
information ratios, while the carbon-inefficient portfolios offered negative
information ratios in most markets with the unconstrained and sector-
neutral approaches.

As expected, the return spread, carbon intensity, and volatility reduction
between the carbon-efficient and carbon-inefficient portfolios were much
more pronounced with the unconstrained approach. The tracking error of
unconstrained carbon-efficient portfolios was relatively higher (4.6%-
8.0%). However, with the sector-neutral approach, tracking errors of the
carbon-efficient portfolios tended to be much lower (3.0%-5.9%).

12 The unconstrained approach allows for higher sector deviations, whereas the sector-neutral approach would have relatively lower active
sector deviations.

13 If there were only two stocks in a sector, the two stocks were segregated into the top and bottom bucket.

RESEARCH | ESG & Factors 5
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Exhibit 2: Average Active Sector Weights of Sector-Unconstrained Carbon-Efficient and Carbon-Inefficient Portfolios over the
Base Universe (%)
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e} x £ o 2 EE - 9 8 %) T g
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Ll L Suw o) ) (@) = = = > @ Ll a) 9 =
~ = 0o 7] T z - (< @x = w - m > E
E 5 e | 5 | ¥ | 2| 5|2 28| %5 |3 |gfF| &
= a oa O & o T P z ¢ b= @ =) 5
) Carbon Efficient 8.0 -3.0 -6.6 13.8 1.8 1.3 5.2 -18.8 -2.0 3.7 -3.4
Australia
Carbon Inefficient -13.8 1.0 11.8 -16.6 -5.6 -7.0 -2.8 32.4 -0.9 -2.2 3.7
. Carbon Efficient 5.7 -4.5 -3.9 18.5 8.4 -12.9 4.5 -13.7 -1.7 1.5 -1.8
China
Carbon Inefficient -7.5 7.3 7.5 -21.3 -5.0 -4.3 -4.8 26.4 -2.0 -0.7 4.4
Hong Carbon Efficient 6.3 -3.3 -3.5 14.9 4.5 -10.7 3.8 -9.2 -2.4 4.3 -4.8
Kong Carbon Inefficient -11.1 6.4 56 | -20.5 2.2 1.8 2.8 17.4 2.4 2.7 10.2
g Carbon Efficient -2.9 -7.6 -7.5 29.5 -0.8 -5.6 8.3 -14.7 -0.2 6.7 -5.1
India
Carbon Inefficient -5.8 -0.8 11.6 -19.9 -4.4 -2.7 -5.5 22.3 -0.2 -3.7 9.1
Carbon Efficient 3.6 -4.5 -1.4 20.4 7.1 -15.2 3.0 -11.7 -0.1 1.9 -2.9
Japan
Carbon Inefficient -11.3 6.0 2.4 -12.3 -5.6 4.2 -7.2 20.0 -0.4 -1.0 5.1
South Carbon Efficient -3.0 -3.0 -3.2 33.7 0.6 -17.3 0.1 -9.2 0.0 3.6 -2.2
Korea Carbon Inefficient -4.9 2.3 6.4 | -16.9 2.3 -4.9 2.8 17.5 0.0 -3.3 3.3
] Carbon Efficient -3.1 0.1 -0.7 26.0 0.4 -7.8 -4.3 kLAl -0.5 0.9 0.0
Taiwan
Carbon Inefficient 1.2 0.2 1.3 -16.9 -0.7 13.7 -18.4 22.0 -0.5 -2.0 0.0

All portfolios shown are hypothetical.

Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. 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. Please refer to Appendix B for indices used for each region.

The most and least represented sector by active weight in each market is highlighted in green and yellow, respectively.

With the unconstrained approach, the carbon-efficient portfolios had much lower weighted average
carbon intensity scores than their respective carbon-inefficient portfolios, with carbon intensity
reductions between 95.6% and 99.5% across all markets. The highest return spreads and volatility
reductions were seen in China, Australia, and Hong Kong. With sector constraints in place, the
weighted average carbon intensity score reductions between the carbon-efficient and carbon-
inefficient portfolios ranged from 84.3% to 95.8% across markets. China, Japan, and Hong Kong
recorded the highest excess return spreads and reductions in volatility.

We carried out a similar analysis for the carbon-efficient and carbon-inefficient portfolios, with
companies weighted by market cap (see Appendix E). Despite dominance by large-cap companies in
the portfolio attributes, reduction in the weighted average carbon intensity score for the carbon-
efficient portfolios versus their respective carbon-inefficient portfolios remained significant across all
markets. However, observations on returns and volatilities were much less consistent. With the
sector-neutral and unconstrained approaches, the carbon-efficient portfolios outperformed their
respective carbon-inefficient portfolios and base universes in China, Hong Kong, Taiwan, and Japan
on absolute and risk-adjusted bases, but the performance trend was not consistent in the other three
markets.

RESEARCH | ESG & Factors 6
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Exhibit 3: Risk/Return Characteristics of Sector-Unconstrained and Sector-Neutral Carbon-Efficient and Carbon-Inefficient
Portfolios (Equal-Weighted)

WEIGHTED
IANNUALIZED RISK-| ANNUALIZED| TRACKING
PORTFOLIO AQ'QTUUAFL‘,\'IZ(EA)D) VOLATILITY |[ADJUSTED EXCESS| ~ ERROR[N ORMATION| AVERASE
0, 0, 0,
(%)| RETURN| RETURN (%) (%) INTENSITY
AUSTRALIA
) Carbon Efficient 5.1 16.8 0.30 2.2 6.2 0.36 28
Unconstrained —
Carbon Inefficient 0.4 22.7 0.02 -2.4 9.4 -0.26 980
Carbon Efficient 2.7 18.1 0.15 -0.1 4.2 -0.02 111
Sector-Neutral
Carbon Inefficient 1.3 18.3 0.07 -1.5 4.5 -0.33 784
CHINA
Carbon Efficient 8.3 24.5 0.34 3.1 6.1 0.51 30
Unconstrained
Carbon Inefficient -0.3 26.4 -0.01 -5.5 6.0 -0.91 2,212
Carbon Efficient 6.3 23.7 0.26 1.1 4.2 0.27 100
Sector-Neutral
Carbon Inefficient 3.7 26.3 0.14 -1.4 3.9 -0.36 1,668
HONG KONG
) Carbon Efficient 8.4 23.5 0.36 1.9 5.0 0.39 37
Unconstrained —
Carbon Inefficient 3.6 26.9 0.13 -2.8 5.5 -0.52 2,737
Carbon Efficient 6.8 24.3 0.28 0.3 4.2 0.08 98
Sector-Neutral —
Carbon Inefficient 4.8 26.6 0.18 -1.7 4.6 -0.36 2,270
INDIA
) Carbon Efficient 10.7 24.8 0.43 -0.5 6.6 -0.07 24
Unconstrained —
Carbon Inefficient 9.2 25.3 0.36 -2.0 6.5 -0.30 4,687
Carbon Efficient 115 21.4 0.54 0.4 5.3 0.07 155
Sector-Neutral —
Carbon Inefficient 9.6 23.6 0.41 -1.5 4.9 -0.31 3,683
JAPAN
) Carbon Efficient 6.7 23.1 0.29 0.5 4.6 0.11 34
Unconstrained —
Carbon Inefficient 4.6 23.9 0.19 -1.6 4.1 -0.40 771
Carbon Efficient 7.3 22.4 0.33 1.1 3.0 0.37 93
Sector-Neutral —
Carbon Inefficient 5.2 24.8 0.21 -1.0 3.4 -0.30 594
SOUTH KOREA
) Carbon Efficient 3.9 21.1 0.18 1.2 8.0 0.15 25
Unconstrained —
Carbon Inefficient 3.1 22.4 0.14 0.4 7.1 0.06 728
Carbon Efficient 3.7 20.4 0.18 1.1 5.9 0.18 84
Sector-Neutral —
Carbon Inefficient 2.0 21.7 0.09 -0.7 5.3 -0.13 606
TAIWAN
. Carbon Efficient 5.5 20.5 0.27 2.1 4.8 0.44 30
Unconstrained —
Carbon Inefficient 2.9 19.9 0.15 -0.5 5.0 -0.10 933
Carbon Efficient 4.8 19.5 0.25 1.4 3.5 0.40 100
Sector-Neutral —
Carbon Inefficient 3.4 20.8 0.16 0.0 3.7 0.01 765

All portfolios shown are hypothetical.

Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Weighted average carbon intensity score measured in CO2e/USD 1 million. Performance based on total
return in local currency. Excess return, tracking error, and information ratio are calculated with respect to base universe. 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. Please refer to Appendix B for benchmark indices used for each region.
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INTEGRATING CARBON-EFFICIENT SCREENS INTO
COMMON RISK FACTORS

Factor investing in the Asia Pacific region has grown at a rapid pace, with
smart beta passive AUM growing at a 42% compound annual growth rate
over the past five years, though starting at a lower base.'* With increasing
awareness of climate change and related risks, investors may look to
integrate carbon screening into their factor portfolios. In previous sections,
we concluded that the implementation of simple carbon screening, with or
without sector constraints, resulted in significant reduction in portfolios’
weighted average carbon-intensity scores without sacrificing returns
across Asian markets over the longer horizon studied. In this section, we
examine the impact of carbon screening on various common risk factors,
including momentum, value, quality, and low volatility.

For our analysis, we constructed pure factor portfolios and carbon-efficient
factor portfolios for each market and each factor. Pure factor portfolios
were constructed by selecting the top quintile of stocks by factor scores
from each market from their respective base universe. The carbon-
efficient factor portfolios included the same number of stocks as in their
respective pure factor portfolios, but were selected from the carbon-
screened universe, from which the 33% of stocks with the highest carbon
intensity scores were removed. The pure factor and carbon-efficient
portfolios were unconstrained by sectors and were equally weighted.

The carbon-efficient screening affected the performance and carbon
intensity of each factor portfolio differently (see Exhibit 4). Overall, the
carbon screening broadly resulted in higher carbon intensity reductions to
the low volatility and value factors than to the quality and momentum
factors across Asian markets. Carbon-efficient screening also improved
risk-adjusted returns for the quality, value, and momentum portfolios. In
contrast, low volatility factor performance was adversely affected by the
carbon-efficient screening.

Quality: The carbon-efficient quality portfolios had higher risk-adjusted
returns than their respective pure factor portfolios in most markets (except
South Korea) and weighted average carbon intensity score reductions of
at least 50% across all markets. The pure quality factor portfolios
overweighted Consumer Discretionary and Information Technology and
underweighted Financials across all markets. Compared with the pure
factor portfolios, the carbon-efficient quality portfolios tended to overweight
Financials and Information Technology and underweight Materials and
Consumer Staples (except Australia).

14 Banerjee, Alka, “ETFs and the Factor-Based Investing Landscape,” Forum Views: One World One BBF, Vol. 8, Issue 1, pp. 154-156, April

2019.
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Value: The carbon-efficient value portfolios had better risk-adjusted
returns and lower volatility than their respective pure factor portfolios in all
markets, except India and Taiwan. The carbon screening resulted in more
than 70% carbon intensity score reduction across all markets. The pure
value portfolio most underweighted Consumer Staples in most markets
(except Australia) and most overweighted Financials (except Australia and
Taiwan). Compared with the pure factor portfolios, the carbon-efficient
value portfolios tended to overweight Financials and Consumer
Discretionary and underweight Materials and Energy.

Momentum: The carbon-efficient momentum portfolios had higher risk-
adjusted returns than their respective pure factor portfolios in most
markets (except Australia and Taiwan) and weighted average carbon
intensity score reductions of at least 70% across all markets. The pure
momentum factor portfolios overweighted Consumer Staples and Health
Care and underweighted Financials across all markets. Compared with
the pure factor portfolios, the carbon-efficient momentum portfolios tended
to overweight Financials and Consumer Discretionary (except Taiwan) and
underweight Materials and Energy.

Low Volatility: The carbon-efficient low volatility portfolios had lower risk-
adjusted returns than their respective pure factor portfolios in most
markets (except China) and weighted average carbon intensity score
reductions of at least 75% across all markets. The pure low volatility factor
portfolios overweighted Consumer Staples and underweighted Information
Technology across most markets (except India). Compared with the pure
factor portfolios, the carbon-efficient low volatility portfolios tended to
overweight Financials and Consumer Discretionary and underweight
Materials and Utilities.
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Exhibit 4: Performance Comparison between Pure Factor and Carbon-Efficient Factor Portfolios
RISK- WEIGHTED
PORTFOLIO ASE‘TUU%,\'IZ(E/D) VOAL'\L'\T'}JL%'(Z(E/[; apjusTeD | NFORMATION | AvERAGE CARBON
5 ° RETURNS INTENSITY
AUSTRALIA
Pure Factor 0.4 19.1 0.02 -0.39 290
Quality
Carbon-Efficient Factor 1.9 17.0 0.11 -0.14 69
Pure Factor -2.4 21.8 -0.11 -0.54 325
Value
Carbon-Efficient Factor 1.1 20.0 0.06 -0.20 86
Pure Factor 6.7 194 0.34 0.44 406
Momentum
Carbon-Efficient Factor 4.6 16.1 0.29 0.23 75
Pure Factor 6.8 13.4 0.51 0.43 305
Low Volatility
Carbon-Efficient Factor 5.8 13.6 0.43 0.32 74
CHINA
) Pure Factor 7.2 25.0 0.29 0.31 416
Quality
Carbon-Efficient Factor 8.6 24.9 0.34 0.56 70
Pure Factor 9.0 23.8 0.38 0.40 1371
Value
Carbon-Efficient Factor 111 23.7 0.47 0.68 61
Pure Factor 6.3 27.2 0.23 0.15 631
Momentum
Carbon-Efficient Factor 6.5 26.5 0.24 0.19 69
Pure Factor 11.7 21.9 0.54 0.71 1242
Low Volatility
Carbon-Efficient Factor 13.0 22.3 0.59 0.90 58
HONG KONG
Pure Factor 7.2 22.1 0.33 0.11 589
Quality
Carbon-Efficient Factor 7.9 21.7 0.36 0.21 78
Pure Factor 12.5 27.3 0.46 0.77 1272
Value
Carbon-Efficient Factor 12.6 25.5 0.49 0.88 78
Pure Factor 5.5 26.3 0.21 -0.10 1020
Momentum
Carbon-Efficient Factor 8.8 25.6 0.34 0.28 74
Pure Factor 8.8 15.5 0.56 0.18 1008
Low Volatility
Carbon-Efficient Factor 9.4 17.2 0.55 0.28 69
INDIA
) Pure Factor 18.8 16.2 1.16 0.72 910
Quality
Carbon-Efficient Factor 19.4 16.3 1.19 0.76 116
Pure Factor 9.9 29.3 0.34 -0.10 1731
Value
Carbon-Efficient Factor 8.5 28.4 0.30 -0.24 64
Pure Factor 14.5 22.4 0.64 0.29 1097
Momentum
Carbon-Efficient Factor 15.8 21.3 0.74 0.45 87
Pure Factor 19.7 14.5 1.36 0.70 1296
Low Volatility
Carbon-Efficient Factor 18.0 14.7 1.22 0.56 109

All portfolios shown are hypothetical.
Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Performance based on total return in local currency. Information ratio is calculated with respect to base
universe. 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. Please refer to Appendix B for indices used for each region.
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Exhibit 4: Performance Comparison between Pure Factor and Carbon-Efficient Factor Portfolios (cont.)
RISK-
ANNUALIZED ANNUALIZED INFORMATION | WEIGHTED AVERAGE
PORTFOLIO RETURN (%) | VOLATILITY (%) ADJUSTED RATIO | CARBON INTENSITY
RETURNS
JAPAN
Pure Factor 5.7 23.4 0.24 -0.12 154
Quality
Carbon-Efficient Factor 6.8 22.5 0.30 0.14 74
Pure Factor 7.7 26.5 0.29 0.21 390
Value
Carbon-Efficient Factor 7.9 26.1 0.30 0.28 70
Pure Factor 3.0 22.9 0.13 -0.39 276
Momentum
Carbon-Efficient Factor 3.7 22.5 0.16 -0.36 81
Pure Factor 7.2 17.6 0.41 0.09 326
Low Volatility
Carbon-Efficient Factor 7.4 18.7 0.40 0.13 79
SOUTH KOREA
) Pure Factor 7.4 21.2 0.35 0.55 211
Quiality
Carbon-Efficient Factor 5.6 21.6 0.26 0.31 68
Pure Factor 5.9 25.6 0.23 0.32 456
Value
Carbon-Efficient Factor 5.9 24.9 0.24 0.31 58
Pure Factor 1.4 24.7 0.05 -0.10 287
Momentum
Carbon-Efficient Factor 1.7 22.4 0.08 -0.08 69
Pure Factor 4.5 16.3 0.28 0.15 383
Low Volatility
Carbon-Efficient Factor 3.9 18.5 0.21 0.10 48
TAIWAN
Pure Factor 2.5 19.9 0.12 -0.14 225
Quiality
Carbon-Efficient Factor 2.5 19.8 0.13 -0.13 86
Pure Factor 3.3 21.2 0.16 -0.01 211
Value
Carbon-Efficient Factor 2.4 21.4 0.11 -0.16 64
Pure Factor 4.4 21.3 0.21 -0.13 375
Momentum
Carbon-Efficient Factor 2.1 21.0 0.10 -0.19 79
Pure Factor 7.5 15.8 0.48 0.50 461
Low Volatility
Carbon-Efficient Factor 4.8 17.5 0.27 0.20 53

All portfolios shown are hypothetical.
Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Performance based on total return in local currency. Information ratio is calculated with respect to base
universe. 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. Please refer to Appendix B for indices used for each region.
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Exhibit 5: Active Factor Exposures for Factor Portfolios in Japan (Averaged Quarterly)

EACTOR RISK MODEL FACTOR QUALITY VALUE MOMENTUM LOW VOLATILITY
DEFINITION PURE CARBON PURE CARBON PURE CARBON PURE CARBON
EFFICIENT EFFICIENT EFFICIENT EFFICIENT

ROE, ROA, Cash Flow to Assets,

Quiality Cash Flow to Income, Gross 0.53 0.52 | -0.25 -0.26  0.23 0.24 0.16 0.17
Margin, and Sales to Assets
Total Debt to Assets and Total
Debt to Equity

Value Book to Price -0.38 -0.36 0.70 0.59 -0.36 -0.33  -0.10 -0.10

Earnings to Price and Estimated
Earnings to Price

Dividend Yield -0.00 0.00 0.42 0.34 -0.36 -0.31 0.20 0.14

-0.55 -0.56 0.33 0.11 -0.14 -0.21  -0.06 -0.17

0.03 -0.03 0.41 0.31 -0.05 -0.10 -0.08 -0.06

Past One-Year Return

Momentum (Excluding Most Recent Month) 0.09 0.09 -0.31 -0.24 | 0.73 0.59 0.01 -0.01
Volatility Six-Month Average of Ab_solute
(High) Returns over (_Zrc_)ss-Secnonal 0.04 0.05 -0.03 -0.08 0.14 0.09 @ -0.31 -0.27
Standard Deviation
Size Natqral_ Logarlthm of Market 0.06 0.06 -0.12 007 0.05 0.07 0.06 0.07
(Large) Capitalization
Sales Growth, Estimated Sales
Growth Growth, Earnings Growth, 0.22 0.21 -0.07 -0.07  0.18 0.16 -0.06 -0.02

Estimated Earnings Growth
Natural Logarithm of (Three-Month

Liquidity Average Daily Volume) Divided by -0.01 -0.04 0.06 -0.03 0.04 -0.02 -0.33 -0.34
(One-Month Average Market Cap)

Exchange

Rate Two-Year Weekly Beta to Returns ) 000 0.02 010 001 003 007 0.03
. ofUSD

Sensitivity

Source: S&P Dow Jones Indices LLC, FactSet, and Axioma. Data from Sept. 21, 2007, to June 28, 2018. The Axioma Japan Fundamental
Equity Risk Model MH 4 is used for the comparison of the factor portfolios against the base universe for Japan. 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.

Apart from the impact on portfolio return and volatility, we also evaluated the impact of the carbon-
efficient screen on factor portfolios by evaluating the change in the active factor exposures. Exhibit 5
shows the active factor exposures (in terms of the number of standard deviations) of the carbon-
efficient factor portfolios versus their respective pure factor portfolios in Japan. In most cases, the
impact of carbon-efficient screening was modest on the targeted factor exposures. Similar
observations are made in other Asian markets (see Appendices I1-16). These results conclude that
carbon-efficient screening did not result in the loss of targeted active factor exposure.

To examine how portfolio performance and carbon intensity reduction are sensitive to different levels
of carbon screening, we replicated the analysis with relaxed carbon screening from tertile to quintile
and decile exclusion (based on carbon intensity scores). While factor portfolios with relaxed carbon
screenings tended to induce smaller performance difference from the pure factor portfolios, the
reduction in the weighted average carbon intensity score remained significant, as shown in Exhibit 6.
Factor portfolio with tertile carbon screening resulted in an average reduction in carbon intensity score
of 82% versus the pure factor portfolios, while the quintile and decile carbon-screened portfolios
recorded average carbon intensity score reductions of 74% and 60%, respectively.

RESEARCH | ESG & Factors 12



Integrating Low-Carbon and Factor Strategies in Asia August 2019

Exhibit 6: Sensitivity in Weighted Average Carbon Intensity Score

Pure Factor Bottom Decile Carbon-Screened ® Bottom Quintile Carbon-Screened x Bottom Tertile Carbon-Screened
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All portfolios shown are hypothetical.

Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Performance based on total return in local currency. 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. Please refer to Appendix B for indices used for each region.

CONCLUSION

In this paper, we investigated portfolio construction to incorporate two trends that are gripping the
global investment industry: low-carbon and factor strategies. We demonstrated the impact of low-
carbon screening on traditional market-cap-weighted portfolios. We also studied the integration of
carbon-efficient screens on common risk-factors (quality, value, momentum, and low volatility) across
the seven Asian markets of Australia, China, Hong Kong, India, Japan, South Korea, and Taiwan.

Carbon-efficient screening and tilting portfolio weights toward carbon-efficient companies are common
practices in constructing carbon-efficient portfolios. According to our back-test on carbon-efficient and
carbon-inefficient portfolios in Pan Asian markets, the weighted average carbon intensity scores of
carbon-efficient portfolios were at least 85% lower than their respective carbon-inefficient portfolios.

Due to variation in carbon efficiency across sectors, unconstrained carbon-efficient portfolios resulted
in significant sector biases, but our observations suggested that the implementation of a simple carbon
screen, either with or without sector constraints, resulted in significantly lower portfolio carbon intensity
scores without sacrificing returns across Asian markets over the entire studied period.

Carbon-efficient screening had different impacts on the performance of each factor, and there were
subtle variations across the seven markets studied. Carbon-efficient screening resulted in the highest
weighted average carbon intensity reduction in the low volatility and value portfolios across Asian
markets. Carbon-efficient screening also improved risk-adjusted returns for the quality, value, and
momentum portfolios. In contrast, low volatility factor performance was adversely affected by carbon-
efficient screening. Based on the factor risk decomposition analysis on the carbon-efficient and pure

factor portfolios, carbon-efficient screening had a modest impact on the portfolios’ targeted factor
exposures.

Sensitivity analysis of carbon-efficient factor portfolios validate the point that a modest carbon-efficient
screen (decile exclusion by carbon intensity scores) can lead to a significant reduction in portfolio
carbon intensity scores while having a minimal impact on their returns.

RESEARCH | ESG & Factors 13
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APPENDIX A: TRUCOST ESG ANALYSIS METHODOLOGY

Trucost ESG Analysis (Trucost) has analyzed the environmental performance of over 4,200
companies worldwide. Trucost has the world’s largest bank of standardized GHG emissions data,
which provides a proxy for carbon performance. The carbon intensity score is calculated by Trucost
and is defined as the company’s annual GHG emissions, expressed as metric tons of carbon dioxide
equivalent (CO2e) divided by annual revenues. To calculate the carbon intensity of any company
included in the indices, Trucost reviews company annual reports and accounts,
environmental/sustainability reports, public disclosures, and corporate websites.

However, many companies do not disclose their environmental or carbon impacts. Where there is no
public disclosure, Trucost employs its environmental profiling system. This proprietary input-output
model maps the GHG impacts of business activities in 464 sectors. Trucost’s broad coverage seeks
to ensure that all non-disclosing companies are considered for index eligibility, not just those that
disclose environmental information.

Six GHGs are included in the analysis; these are all the GHGs regulated under the Kyoto protocol.
Each gas has a different capacity to cause global warming. Although carbon dioxide (CO.) is the least
potent of the GHGs, it is one of the most prevalent in terms of man-made emissions. The GHGs are
calculated for each company and converted into metric tons of CO2e based on the appropriate global
warming potential (GWP) factors. The GWP index, published by the Intergovernmental Panel on
Climate Change, assesses the effect of the emissions of different gases over a 100-year time period,
relative to the emission of an equal mass of CO,. GWP enables all the GHGs to be expressed in
terms of CO.e and is used as the basis for the analysis and for index calculation.

Quantities of GHG emissions are then normalized by sales to calculate the company’s carbon
footprint, or carbon intensity. The smaller the carbon footprint, the less the investments contribute to
climate change and the lower an index’s exposure is to the rising costs of emitting carbon dioxide.

Each company’s carbon intensity score is updated annually, approximately eight months following the
company’s fiscal year-end. Any update to a company’s score is applied to the screening process at
the subsequent semiannual rebalancing.*®

15 please see the S&P Global 1200 Fossil Fuel Free Carbon Efficient Index Series Methodology.

RESEARCH | ESG & Factors 14
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Appendix B: Benchmark and Base Universes for Each Market!®

STOCK COUNT IN

BENCHMARK REPRESENTATION IN BASE

MARKET | BENCHMARK BENCHMARK UNIVERSE

START DATE ‘ END DATE |STOCK COUNT (%) ‘FLOAT MARKET CAP (%)
Australia  S&P/ASX 300 300 300 77.6 96.1
China S&P China A BMI 1,678 2,688 13.4 49.4
India S&P BSE LargeMidCap 146 186 78.2 94.6
Japan S&P Japan 500 500 500 83.9 97.7
South S&P Korea LargeMidCap 61 160 88.1 95.2
Korea
Taiwan S&P Taiwan LargeMidCap 103 178 90.4 97.7

Source: S&P Dow Jones Indices LLC. Data as of Sept. 21, 2007, to June 29, 2018. Data for China from March 18, 2011, to June 29, 2018.
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.

16 To appropriately represent the entire investible universe for investors based in Hong Kong, the benchmark universe for Hong Kong
consisted of all companies in the S&P Hong Kong BMI Index and Hong Kong-listed companies from the S&P China BMI with built-in
coverage caps. In Hong Kong and Chinese markets, the weighted average carbon intensity data coverage expands considerably after
2017. Therefore, coverage caps were built into the selection criteria to avoid an abrupt increase in the number of stocks in the base
universe and also bearing in mind the investability of the portfolio for Hong Kong and China markets.
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Appendix C: Average Sector Coverage Relative to the Benchmark Universe (%)
SECTOR AUSTRALIA CHINA | HONG KONG INDIA JAPAN Sont | TAWAN
CONSUMER DISCRETIONARY
by Stock Count 85.9 8.3 37.7 80.5 84.6 80.8 84.1
by Float Market Cap 88.2 34.0 81.9 93.0 98.4 93.9 91.5
CONSUMER STAPLES
by Stock Count 82.9 11.3 44.6 82.2 82.7 82.4 91.2
by Float Market Cap 98.3 43.1 87.3 97.6 97.5 96.3 98.9
ENERGY
by Stock Count 65.4 22.6 44.4 79.5 88.3 84.4 100.0
by Float Market Cap 95.4 56.4 96.9 96.6 98.1 94.7 100.0
FINANCIALS
by Stock Count 84.4 39.4 49.5 72.0 85.4 89.9 86.4
by Float Market Cap 97.6 88.9 95.6 96.1 97.7 98.5 96.4
HEALTH CARE
by Stock Count 79.7 12.7 30.3 82.5 88.5 81.8 42.9
by Float Market Cap 97.5 36.5 72.5 96.0 98.4 89.8 45.0
INDUSTRIALS
by Stock Count 80.2 13.5 53.3 74.8 77.7 95.8 90.7
by Float Market Cap 93.7 43.3 915 93.2 96.7 98.8 94.4
INFORMATION TECHNOLOGY
by Stock Count 69.4 9.2 26.5 72.4 82.3 87.0 92.6
by Float Market Cap 90.7 33.6 89.5 98.1 98.0 92.0 98.5
MATERIALS
by Stock Count 67.1 9.8 47.6 82.4 90.0 85.9 94.0
by Float Market Cap 96.1 33.1 82.2 95.2 97.6 95.4 99.2
REAL ESTATE
by Stock Count 94.5 19.6 53.1 100.0 96.2 - 100.0
by Float Market Cap 99.0 57.8 92.2 100.0 99.5 - 100.0
TELECOMMUNICATION SERVICES
by Stock Count 79.2 44.1 67.2 81.7 100.0 100.0 100.0
by Float Market Cap 97.3 87.7 97.6 97.3 100.0 100.0 100.0
UTILITIES
by Stock Count 86.4 15.7 63.4 84.5 100.0 100.0 -
by Float Market Cap 97.1 47.4 95.6 94.4 100.0 100.0 -

Source: S&P Dow Jones Indices LLC. Data as of Sept. 21, 2007, to June 29, 2018. Data for China from March 18, 2011, to June 29, 2018.
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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Appendix D: Performance Comparison of Base Universe and Benchmark Universe

ANNUALIZED ANNUALIZED | RISK-ADJUSTED BETA (AGAINST
REGION | UNIVERSE RETURN (%) | VOLATILITY (%) RETURNS | BENCHMARK UNIVERSE)
) S&P/ASX 300 1.0 17.4 0.06 -
Australia
Base Universe 2.8 17.5 0.16 0.99
] S&P China A BMI 3.7 26.6 0.14 -
China
Base Universe 51 25.3 0.20 0.89
S&P HK BMI + Hong Kong-Listed
Hong Stocks from S&P China BMI 12 226 0.05 )
Kong Base Universe 6.5 24.7 0.26 1.07
indi S&P BSE LargeMidCap 10.3 22.5 0.46 -
ndia
Base Universe 11.2 22.5 0.50 0.99
S&P Japan 500 6.7 22.9 0.29 -
Japan -
Base Universe 6.2 23.3 0.27 1.01
South S&P Korea LargeMidCap 2.7 20.6 0.13 -
Korea Base Universe 2.6 21.3 0.12 1.03
) S&P Taiwan LargeMidCap 2.6 19.9 0.13 -
Taiwan
Base Universe 34 20.0 0.17 1.00

All portfolios shown are hypothetical.

Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Performance based on total return in local currency. 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. Please refer to Appendix B
for indices used for each region.
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Appendix E: Risk/Return Characteristics of Carbon-Efficient and Carbon-Inefficient Portfolios (Float-Market-Cap Weighted)

WEIGHTED
PORTEOLIO ANNUALIZED |  ANNUALIZED [, RISK-| TRECKING | \NFORMATION | AVERAGE
RETURN (%) | VOLATILITY (%) RETURNS (%) RATIO CARBON
° INTENSITY
AUSTRALIA
Carbon Efficient 5.41 18.5 0.29 6.5 0.06 24
Unconstrained
Carbon Inefficient 2.90 21.2 0.14 9.8 -0.22 1,724
Carbon Efficient 3.21 17.3 0.19 55 -0.32 88
Sector-Neutral
Carbon Inefficient 4.06 175 0.23 5.9 -0.16 1,346
CHINA
] Carbon Efficient 7.86 23.6 0.33 6.4 0.36 18
Unconstrained
Carbon Inefficient 0.97 24.8 0.04 9.2 -0.50 2,199
Carbon Efficient 6.84 22.5 0.30 6.2 0.20 61
Sector-Neutral
Carbon Inefficient 3.44 25.4 0.14 7.9 -0.27 1,797
HONG KONG
Carbon Efficient 6.87 26.3 0.26 4.3 0.34 23
Unconstrained
Carbon Inefficient 2.37 25.1 0.09 6.4 -0.47 3,240
Carbon Efficient 6.94 26.6 0.26 4.2 0.37 60
Sector-Neutral
Carbon Inefficient 2.85 25.9 0.11 6.0 -0.42 2,372
INDIA
] Carbon Efficient 10.04 24.9 0.40 6.3 -0.06 26
Unconstrained
Carbon Inefficient 7.59 24.2 0.31 8.0 -0.35 3,935
Carbon Efficient 8.51 23.7 0.36 6.5 -0.29 188
Sector-Neutral
Carbon Inefficient 10.30 21.6 0.48 5.2 -0.02 2,555
JAPAN
Carbon Efficient 3.20 24.6 0.13 4.4 0.00 35
Unconstrained
Carbon Inefficient 1.52 23.6 0.06 5.5 -0.30 786
Carbon Efficient 4.07 235 0.17 3.1 0.29 87
Sector-Neutral
Carbon Inefficient 2.61 25.0 0.10 3.9 -0.15 499
SOUTH KOREA
) Carbon Efficient 3.14 21.0 0.15 8.9 -0.10 26
Unconstrained
Carbon Inefficient 3.80 22.4 0.17 8.6 -0.03 1,012
Carbon Efficient 3.81 21.2 0.18 7.6 -0.03 84
Sector-Neutral
Carbon Inefficient 4.88 21.1 0.23 6.9 0.12 901
TAIWAN
Carbon Efficient 5.69 21.4 0.27 6.7 0.13 24
Unconstrained
Carbon Inefficient 3.56 19.3 0.18 5.7 -0.22 1,044
Carbon Efficient 5.60 19.5 0.29 5.3 0.15 125
Sector-Neutral
Carbon Inefficient 3.74 19.3 0.19 4.0 -0.26 908

All portfolios shown are hypothetical.
Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Stock weight capped at 10%. Performance based on total return in local currency. Tracking error and
information ratio are calculated with respect to base universe. 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. Please refer to Appendix B for benchmark
indices used for each region.

RESEARCH | ESG & Factors

18



Integrating Low-Carbon and Factor Strategies in Asia

August 2019

Appendix F: S&P Dow Jones Indices Standard Style and Factor Definitions

STYLE

STYLE FACTORS

Quality

Value

Momentum
Low Volatility

o

O O O 0|0 O

o

Return on equity

Accruals ratio

Financial leverage
Book-value-to-price ratio

Earnings-to-price ratio
Sales-to-price ratio

12-month risk-adjusted momentum lagged by one month

Inverse of volatility

Source: S&P Dow Jones Indices LLC. Table is provided for illustrative purposes. For further details on the factor definitions, please see
Appendix A in Hao, Bill, Aye Soe, and Kelly Tang, “Carbon Risk Integration in Factor Portfolios,” S&P Dow Jones Indices, February 2018.

Appendix G: Average Active Sector Weights of Pure Factor and Carbon-Efficient Factor Portfolios over Base Universe (%)

>
x w
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z 2% |23 | 2 | z | S | & |BE| & | L |82F %

g 88 18k | & | & | ¥ | 2 |28 | £ | ¥ [B2%|5
AUSTRALIA
Pure Quality 4.9 -0.1 -0.1 -3.5 2.2 2.1 35 1.6 -1.5 -1.3 | -3.6
Carbon-Efficient Quality 11.4 0.8 -5.4 2.9 4.6 1.8 4.9 -16.7 -0.3 -0.3 -36
Pure Value 2.5 29 -2.7 -2.4 -1.2 10.9 -2.2 -2.5 2.4 2.1 -0.7
Carbon-Efficient Value 4.4 1.6 -5.9 6.7 -0.3 9.0 -1.9 -14.1 4.0 -19 -16
Pure Momentum 0.4 0.3 -0.2 -5.0 2.6 -0.5 0.5 2.6 -1.3 1.3 -0.8
Carbon-Efficient Momentum 7.1 -0.1 -5.5 35 5.8 3.6 1.6 -16.5 -0.2 28 -21
Pure Low Volatility -5.0 3.6 5.1 12.5 2.9 -7.0 -1.8 -12.9 5.6 2.2 4.9
Carbon-Efficient Low Volatility -0.2 3.6 -7.7 18.7 5.2 -6.1 0.3 -19.5 4.4 26 -1.2
CHINA
Pure Quality 8.1 5.2 -0.1 -6.7 4.7 -3.7 0.7 -3.7 -1.0 -0.5 -3.0
Carbon-Efficient Quality 10.4 -3.0 -3.0 -1.3 7.8 25 3.5 -13.6 -0.4 -0.2 -26
Pure Value 1.4 -5.0 -0.1 7.5 5.2 5.6 -6.0 -1.2 0.5 0.5 2.1
Carbon-Efficient Value 6.1 -5.0 -2.5 18.8 -4.1 5.5 -5.3 -13.5 25 09 -34
Pure Momentum 1.8 2.1 -0.9 -2.7 3.3 -1.3 1.2 -1.7 -0.5 -04 -0.8
Carbon-Efficient Momentum 4.2 -3.3 -4.0 6.7 6.2 2.2 3.0 -13.3 0.7 -0.3  -2.0
Pure Low Volatility -2.4 0.1 11 5.3 1.3 -1.9 -4.5 -5.3 -0.9 0.4 6.8
Carbon-Efficient Low Volatility 1.8 -3.8 -2.6 14.8 4.2 2.8 -3.6 -13.8 -0.8 0.5 0.4
HONG KONG
Pure Quality 12.3 3.3 -0.1 -9.4 1.9 -5.3 4.1 -3.1 -1.9 13 -32
Carbon-Efficient Quality 15.2 -1.8 -3.6 -2.7 3.4 -3.2 4.2 -7.9 0.2 23 -6.0
Pure Value -7.1 -2.2 0.0 1.7 -2.2 5.8 -0.4 4.9 2.4 -06 -2.3
Carbon-Efficient Value -3.1 -4.6 -1.7 18.6 -1.6 3.2 -0.4 -8.8 4.0 04 59
Pure Momentum 1.1 1.6 -1.2 -4.0 0.9 -3.6 1.6 -1.0 1.5 0.2 2.6
Carbon-Efficient Momentum 6.8 -2.5 -2.7 7.4 1.9 -4.8 3.2 -8.8 3.4 14 54
Pure Low Volatility -7.8 1.7 -1.1 14.2 -2.2 -0.4 -4.6 -9.0 0.8 3.3 5.2
Carbon-Efficient Low Volatility -5.8 -1.6 -2.5 235 -1.4 -0.3 -3.7 -9.3 15 55 58

All portfolios shown are hypothetical.
Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Average active sector weights of semiannual carbon-efficient factor portfolios and pure factor portfolios

were considered versus the base universe. 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. Please refer to Appendix B for indices used for each region. The most and least represented sector by weight in
each market is highlighted in green and yellow, respectively.
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Appendix G: Average Active Sector Weights of Pure Factor and Carbon-Efficient Factor Portfolios over Base Universe (%) (cont.)

>
24

3 st || > | 2| 2| = |S8] 2| & |3:8 ¢

7 o8 |22 | g | 2 | 5| & |BZ| B | o |82%¢F

g 88 |8k | & | & | ¥ | 2 [ 28| £ | & [E24 5
INDIA
Pure Quality 5.9 16.3 -2.7 -17.9 1.8 -0.7 6.7 0.8 -0.2 21 -8.0
Carbon-Efficient Quality 104 11.7 -5.8 -17.2 35 2.6 10.2 -7.3 -0.2 -1.5 -6.5
Pure Value -4.5 -8.0 10.3 15.6 -8.4 -4.6 -5.3 3.9 -0.2 -0.1 1.2
Carbon-Efficient Value 1.9 -7.8 -3.4 32.8 -6.9 -2.2 -2.3 -12.7 -0.0 24 -1.8
Pure Momentum 1.0 5.2 -1.1 -1.8 4.3 -3.9 0.6 0.8 -0.0 -0.3 48
Carbon-Efficient Momentum 2.6 3.6 -6.0 9.2 6.1 -2.3 1.6 9.4 0.1 03 -58
Pure Low Volatility -0.8 14.3 -1.8 -12.6 9.1 -6.6 2.6 -1.7 -0.2 -3.5 1.3
Carbon-Efficient Low Volatility 5.9 9.0 -5.7 -9.4 9.8 -3.3 6.6 -8.8 -0.2 -28 -11
JAPAN
Pure Quality 4.7 0.1 -0.4 -2.6 3.9 -5.7 6.4 -3.3 -0.2 01 -28
Carbon-Efficient Quality 7.9 -2.1 -1.3 -0.6 7.0 -7.5 8.2 9.3 -0.2 06 -2.7
Pure Value -0.8 -1.7 3.5 3.1 -3.6 4.7 -6.9 3.0 -0.1 -0.3 -0.8
Carbon-Efficient Value 9.8 -4.5 -1.0 15.2 -3.4 0.4 -3.0 -11.0 0.1 0.2 -29
Pure Momentum 0.6 35 -0.5 -6.5 2.2 0.9 1.8 -1.1 -0.2 04 -1.2
Carbon-Efficient Momentum 6.2 -1.3 -1.3 -1.6 4.3 -0.3 45 9.4 0.1 1.1 -23
Pure Low Volatility -2.5 13.8 0.1 -7.2 5.3 11 -8.2 -8.0 -0.1 1.3 4.4
Carbon-Efficient Low Volatility 6.6 34 -1.4 -1.7 9.7 -0.3 -5.5 -11.3 0.3 20 -17
SOUTH KOREA
Pure Quality 11.9 4.0 -0.9 -9.6 0.2 -4.3 3.4 -1.1 0.0 1.7 -1.9
Carbon-Efficient Quality 10.6 15 -3.2 -5.1 1.6 0.9 3.8 -9.8 0.0 18 -22
Pure Value -5.0 -8.4 25 59 -2.3 3.9 -5.4 2.1 0.0 0.7 5.9
Carbon-Efficient Value 11 -8.0 -3.2 19.0 -2.3 2.9 -5.8 -6.1 0.0 29 -04
Pure Momentum 2.1 2.8 -0.8 9.1 1.8 -4.0 3.6 3.2 0.0 0.0 0.3
Carbon-Efficient Momentum 3.7 1.9 -3.2 0.1 3.1 0.2 2.6 -9.3 0.0 26 1.7
Pure Low Volatility -2.2 6.2 1.8 11.0 -0.9 -20.4 -4.9 -4.2 0.0 9.9 3.8
Carbon-Efficient Low Volatility 1.3 1.3 -3.2 22.8 -0.8 -17.7 -3.5 -9.2 0.0 10.3 -1.2
TAIWAN
Pure Quality 18 1.8 -0.1 -9.8 -0.3 -3.8 12.3 -4.6 -0.1 2.8 0.0
Carbon-Efficient Quality 0.2 0.7 -0.7 -9.2 0.4 -5.7 20.9 -11.1 -0.1 4.4 0.0
Pure Value 1.8 -1.8 -0.7 -3.2 -0.8 -1.0 11.1 -3.2 0.1 -2.2 0.0
Carbon-Efficient Value 3.2 -1.8 -0.7 7.0 -0.8 -8.7 14.7 -11.1 0.4 -2.2 0.0
Pure Momentum -0.3 1.4 0.0 2.7 0.2 -0.6 0.3 0.6 -0.1 1.2 0.0
Carbon-Efficient Momentum -1.7 13 -0.7 8.6 0.5 -6.9 8.0 -11.1 0.3 1.6 0.0
Pure Low Volatility -0.6 1.2 0.5 145 -0.8 1.0 -33.0 11.6 -0.2 6.0 0.0
Carbon-Efficient Low Volatility 0.8 14 -0.7 29.3 -0.8 -4.0 -21.8 -10.9 0.2 6.6 0.0

All portfolios shown are hypothetical.
Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Average active sector weights of semiannual carbon-efficient factor portfolios and pure factor portfolios

were considered versus the base universe. 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. Please refer to Appendix B for indices used for each region. The most and least represented sector by weight in
each market is highlighted in green and yellow, respectively.

RESEARCH | ESG & Factors

20



Integrating Low-Carbon and Factor Strategies in Asia August 2019

Appendix H: Sensitivity Analysis of Carbon-Efficient Screening of Common Risk Factors

ANNUALIZED RISK- WEIGHTED |[REDUCTION IN
PORTFOLIO AQEITUUA;"\IIZ(I;D) VOLATILITY | ADJUSTED INFORMQZI.I(_)I('\; AVERAGE CARBON CARBON
° (%) | RETURNS INTENSITY | INTENSITY (%)
AUSTRALIA
Unscreened 0.4 19.1 0.02 -0.39 -
) Decile Exclusion 13 18.6 0.07 -0.26 -41.6
Quality —
Quintile Exclusion 11 17.8 0.06 -0.27 114 -60.8
Tertile Exclusion 1.9 17.0 -76.3
Unscreened -2.4 21.8 -
Decile Exclusion -1.2 21.3 -47.5
Value - :
Quintile Exclusion -0.5 20.9 -61.0
Tertile Exclusion 1.1 20.0 -73.4
Unscreened 6.7 19.4 -
Decile Exclusion 5.4 18.7 0.29 0.30 _ -52.8
Momentum T
Quintie Exclusion 60 17s 0] oss a0 572
Tertile Exclusion 4.6 16.1 0.29 0.23 75 -81.6
Decile Exclusion 65 155 08 o« 10 542
Low Volatility S
Quintile Exclusion 6.3 13.6 0.46 0.37 103 -66.2
Tertile Exclusion 5.8 13.6 0.43 0.32 74 -75.9
CHINA
Unscreened 72 250 029 o
 Decile Exclusion 90 207 OS] os . 1w 576
Quality ——
Quintile Exclusion 8.9 24.5 0.57 119 -71.4
Tertile Exclusion 8.6 24.9 0.34 0.56 70 -83.2
Unscreened 9.0 23.8 0.38 o40 [N -
Decile Exclusion 10.0 23.8 0.42 0.53 _ 87,5
Value — - —
Quintile Exclusion 1.1 236 | 047 0.65 82 -94.0
Tertile Exclusion 11.1 237 | 047 0.68 61 -95.6
Unscreened 6.3 27.2 0.23 0.15 _ -
Decile Exclusion 6.3 27.0 0.23 015 . 200 -68.3
Momentum T
Quintile Exclusion 6.7 266 | 025 0.20 111 825
Tertile Exclusion 6.5 26.5 0.24 0.19 69 -89.0
Unscreened 11.7 21.9 0.54 0.71 _ ;
Decile Exclusion 12.6 22.0 057 os2 | 158 -87.3
Low Volatility S
Quintile Exclusion 12.8 21.8 0.86 99 -92.0

Tertile Exclusion 13.0 223 - 0.90 58 -95.4

Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Performance based on total return in local currency. 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. Please refer Appendix B for indices used for each region.
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Appendix H: Sensitivity Analysis of Carbon-Efficient Screening of Common Risk Factors (cont.)
REDUCTION
ANNUALIZED RISK- WEIGHTED
PORTFOLIO AF’{\‘E'TUU%,\"Z(';D) VOLATILITY | ADJusTED | INFORMATION | averaGE carson | N SARSON
° (%)| RETURNS INTENSITY (%)
HONG KONG
Unscreened 72 221 053 on I
Decile Exclusion 7.3 21.9
Quality
Quintile Exclusion 7.9 21.8
Tertile Exclusion 7.9 21.7
Unscreened 125 27.3
Decile Exclusion 13.1 26.7
Value — -
Quintile Exclusion 12.4 26.2 0.47 0.84 119 -90.7
Tertile Exclusion 12.6 25.5 0.88 78 -93.9
Unscreened 55 2.3 oo 00
Decile Exclusion 63 25 o2 | 28 798
Momentum
Quintile Exclusion 7.7 254 0.30 0.16 115 -88.7
Tertile Exclusion 8.8 25.6 . -92.8
Decile Exclusion 9.0 16.2 -84.0
Low Volatility
Quintile Exclusion 9.0 16.5 0.55 0.23 110 -89.1
Tertile Exclusion 9.4 17.2 0.55 0.28 69 -93.2
INDIA
Unscreencd 185 162 w0
 Decile Exclusion 202 161 s ses
Quality
Quintile Exclusion 20.5 16.0 -78.5
Tertile Exclusion 19.4 16.3 . . -87.2
Decile Exclusion 9.8 29.4 -0.12 -61.1
Value _ )
Quintile Exclusion 9.5 28.4 -0.15 -90.0
Tertile Exclusion 8.5 28.4 -0.24 -96.3
Unscreened 145 22.4 0.29 -
Decile Exclusion 141 215 | 026 | 42| w4
Momentum
Quintile Exclusion 15.7 21.3 0.41 -85.5
Tertile Exclusion 15.8 21.3 0.45 -92.1
Decile Exclusion 19.5 14.1 0.66 -72.8
Low Volatility
Quintile Exclusion 19.3 14.3 1.35 0.65 m
Tertile Exclusion 18.0 14.7 1.22 0.56 109 -91.6

Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Performance based on total return in local currency. 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. Please refer Appendix B for indices used for each region.
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Appendix H: Sensitivity Analysis of Carbon-Efficient Screening of Common Risk Factors (cont.)

ANNUALIZED RISK- WEIGHTED REDUCTION
PORTFOLIO AF';‘QTUUAFL',\"Z(E/E; VOLATILITY | ADJUSTED | NFORMATION| AVERAGE CARBON|  IN CARBON
0 (%) | RETURNS INTENSITY| INTENSITY (%)
JAPAN
Unscreened 5.7 23.4 0.24 -0.12 154 -
Decile Exclusion 6.0 23.1 0.26 -0.05 117 -24.0
Quality
Quintile Exclusion 6.8 23.1 0.29 0.13 95 -38.5
Tertile Exclusion 6.8 22.5 0.30 0.14 74 -51.9
Unscreened 7.7 26.5 0.29 0.21 390 -
Decile Exclusion 7.9 26.3 0.30 0.26 159 -59.3
Value
Quintile Exclusion 8.0 26.3 0.30 0.28 99 -74.6
Tertile Exclusion 7.9 26.1 0.30 0.28 70 -82.0
Unscreened 3.0 22.9 0.13 -0.39 276 -
Decile Exclusion 3.7 22.9 0.16 -0.33 148 -46.3
Momentum — -
Quintile Exclusion 3.4 22.9 0.15 -0.38 110 -60.2
Tertile Exclusion 3.7 22.5 0.16 -0.36 81 -70.7
Unscreened 7.2 17.6 0.41 0.09 326 -
Decile Exclusion 7.6 18.0 0.42 0.14 147 -55.0
Low Volatility
Quintile Exclusion 7.7 18.3 0.42 0.16 102 -68.7
Tertile Exclusion 7.4 18.7 0.40 0.13 79 -75.9
SOUTH KOREA
Unscreened 7.4 21.2 0.35 0.55 211 -
) Decile Exclusion 8.1 20.9 0.39 0.61 134 -36.4
Quality - :
Quintile Exclusion 6.7 21.6 0.31 0.43 90 -57.4
Tertile Exclusion 5.6 21.6 0.26 0.31 68 -67.9
Unscreened 5.9 25.6 0.23 0.32 456 -
Decile Exclusion 6.6 25.9 0.25 0.39 121 -73.5
Value — -
Quintile Exclusion 5.9 25.2 0.23 0.33 85 -81.3
Tertile Exclusion 5.9 24.9 0.24 0.31 58 -87.2
Unscreened 1.4 24.7 0.05 -0.10 287 -
Decile Exclusion 1.5 23.8 0.06 -0.09 153 -46.5
Momentum
Quintile Exclusion 1.7 22.4 0.08 -0.07 100 -65.3
Tertile Exclusion 1.7 22.4 0.08 -0.08 69 -75.9
Unscreened 4.5 16.3 0.28 0.15 383 -
. Decile Exclusion 5.7 16.6 0.34 0.25 106 -72.2
Low Volatility
Quintile Exclusion 5.0 17.7 0.28 0.20 67 -82.4
Tertile Exclusion 3.9 18.5 0.21 0.10 48 -87.4

Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Performance based on total return in local currency. 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. Please refer Appendix B for indices used for each region.
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Appendix H: Sensitivity Analysis of Carbon-Efficient Screening of Common Risk Factors (cont.)

ANNUALIZED RISK- WEIGHTED |REDUCTION IN
PORTFOLIO AF';‘QTUUAFL',\"Z(E/E; VOLATILITY | ADJusTED | NFORMATION |avERAGE CARBON CARBON
0 (%) | RETURNS INTENSITY | INTENSITY (%)
TAIWAN
Unscreened 2.5 19.9 0.12 -0.14 225 -
Decile Exclusion 1.9 19.8 0.09 -0.24 150 -33.3
Quality
Quintile Exclusion 1.7 20.1 0.08 -0.26 106 -52.6
Tertile Exclusion 2.5 19.8 0.13 -0.13 86 -61.9
Unscreened 3.3 21.2 0.16 -0.01 211 -
Decile Exclusion 3.2 21.4 0.15 -0.04 142 -32.7
Value
Quintile Exclusion 2.8 21.4 0.13 -0.10 88 -58.4
Tertile Exclusion 2.4 21.4 0.11 -0.16 64 -69.6
Unscreened 4.4 21.3 0.21 0.13 375 -
Decile Exclusion 4.6 21.2 0.22 0.17 161 -57.0
Momentum — -
Quintile Exclusion 4.2 21.0 0.20 0.11 115 -69.3
Tertile Exclusion 2.1 21.0 0.10 -0.19 79 -79.0
Unscreened 7.5 15.8 0.48 0.50 461 -
Decile Exclusion 7.0 16.1 0.44 0.45 145 -68.6
Low Volatility
Quintile Exclusion 6.2 16.4 0.38 0.36 90 -80.4
Tertile Exclusion 4.8 17.5 0.27 0.20 53 -88.5

Source: S&P Dow Jones Indices LLC, Trucost ESG Analysis, and FactSet. Data from Sept. 21, 2007, to June 29, 2018. Data for China from
March 18, 2011, to June 29, 2018. Performance based on total return in local currency. 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. Please refer Appendix B for indices used for each region.
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APPENDIX I1: Active Factor Exposures for Factor Portfolios in Australia (Averaged Quarterly)

EACTOR RISK MODEL FACTOR QUALITY VALUE MOMENTUM LOW VOLATILITY
DEFINITION PURE CARBON PURE CARBON PURE CARBON PURE CARBON
EFFICIENT EFFICIENT EFFICIENT EFFICIENT
ROE, ROA, Cash Flow to Assets,
Cash Flow to Income, Gross Margin, 0.51 0.46 | 0.02 0.03 0.15 0.18 0.12 0.12
Quality and Sales to Assets
Total Debt to Assets and Total Debt _ 5, 0,36 -0.04 002 -0.07 007 035 0.32
to Equity
Book to Price, Eamings to Price, and _ ;¢ 0.14 | 087 073 -0.36 033 -0.09 0.11
Value Estimated Earnings to Price
Dividend Yield 0.12 0.36 0.54 0.77 -0.44 -0.13 0.42 0.45
Past One-Year Return
Momentum (Excluding Most Recent Month) 0.07 0.03 -0.39 -0.27 0.74 0.51 | 0.07 0.06
Volatilit Six-Month Average of Absolute
(High) Y Returns over Cross-Sectional -0.03 -0.11  0.23 0.05 -0.00 -0.16 | -0.54 -0.51
9 Standard Deviation
Size Natural Logarithm of Market 0.03 003 -021 016  0.08 008 0.38 0.34
(Large) Capitalization
Sales Growth, Estimated Sales
Growth Growth, Earnings Growth, Estimated 0.08 0.03 -0.23 -0.16 0.22 0.12 -0.05 -0.03

Earnings Growth
Natural Logarithm of (Three-Month

Liquidity Average Daily Volume) Divided by 0.07 -0.00 0.16 0.05 -0.00 -0.13  -0.17 -0.20
(One-Month Average Market Cap)

Exchange
Rate E‘g’gYe""rweek'V BetatoRetums of 017 005 006 003 2020 027 027
Sensitivity

Source: S&P Dow Jones Indices LLC, FactSet, and Axioma. Data from Sept. 21, 2007, to June 28, 2018. The Axioma Australia
Fundamental Equity Risk Model MH 4 is used for the comparison of the factor portfolios against the base universe for Australia. 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.

APPENDIX I2: Active Factor Exposures for Factor Portfolios in China (Averaged Quarterly)

RISK MODEL FACTOR QUALITY VALUE MOMENTUM LOW VOLATILITY
FACTOR | bEFINITION PURE | CARBON| o[ CARBON |, o[ CARBON|, [ CARBON
EFFICIENT EFFICIENT EFFICIENT EFFICIENT
ROE, ROA, Cash Flow to Assets,
Cash Flow to Income, Gross Margin, 0.76 0.47 | -0.12 -0.11 0.30 0.19 0.05 -0.00
Quality and Sales to Assets
Total Debt to Assets and Total Debt 081 079 032 006 -0.13 024 009 -0.14
to Equity ' ' ’ ’ ’ ’ : ’
Book to Price, Earnings to Price, and ~_ - 021 | 123 110 -039 024 073 0.64
Value Estimated Earnings to Price ) ) . : ’ ’ ) )
Dividend Yield 0.19 0.11 0.82 0.74 -0.26 -0.16 0.76 0.62
Momentum (F’E‘a)(scth%’;ﬁ;ﬁi;fste‘gm Month) 0.09 005 -0.17 012 | 0.76 059 0.12 0.07
Volatility Six-Month Average of Ab_solute
(High) Returns over Qrgss-SectlonaI 0.04 0.02 -0.45 -0.41 0.41 0.29 | -0.68 -0.55
Standard Deviation
Size Natural Logarithm of Market
(Large) Capitalization 0.03 0.00 0.27 0.27 0.07 0.07 0.33 0.31
Sales Growth, Estimated Sales
Growth Growth, Earnings Growth, Estimated 0.13 0.09 -0.13 0.02 0.24 0.27 -0.21 -0.08

Earnings Growth
Natural Logarithm of (Three-Month

Liquidity Average Daily Volume) Divided by 0.01 -0.02 -0.08 -0.08 0.16 0.08 -0.42 -0.36
(One-Month Average Market Cap)

Exchange
Rate E"g’gveafweek'y BetatoRetums of o, 001 -0.07 005 005 011 001 0.00
Sensitivity

Source: S&P Dow Jones Indices LLC, FactSet, and Axioma. Data from March 11, 2011, to June 28, 2018. The Axioma China Fundamental
Equity Risk Model MH 4 is used for the comparison of the factor portfolios against the base universe for China. 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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APPENDIX 13: Active Factor Exposures for Factor Portfolios in India (Averaged Quarterly)

DEFINITION
PURE | erricienT |PYRE | eFFicient | PYRE |erricient |PYRE EFFICIENT
ROE, ROA, Cash Flow to Assets,
Cash Flow to Income, Gross Margin, 0.92 0.75 | -0.41 -0.47 0.26 0.20 0.60 0.53
Quality and Sales to Assets
Total Debt to Assets and Total Debt 094 034 0.26 -0.05 003 -0.70 0.65
to Equity
Book to Price -0.48 -0.45 1.03 0.80 -0.34 -0.37 -0.38 -0.40
Value Earnings to Price and Estimated 0.11 0.13 | 0.65 051 -0.14 012 012 0.13
Earnings to Price
Dividend Yield 0.19 0.05 0.35 0.29 -0.17 -0.19 0.07 -0.01
Past One-Year Return
Momentum (Excluding Most Recent Month) 0.11 0.09 -0.23 -0.24 0.69 0.57 0.07 0.06
vVolatilit Six-Month Average of Absolute
(High) Y Returns over Cross-Sectional -0.20 -0.15 0.22 0.19 -0.05 -0.07 | -0.47 -0.41
9 Standard Deviation
Size Natural Logarithm of Market
(Large) Capitalization 0.04 0.01 -0.11 -0.10 0.06 0.06 0.09 0.08
Sales Growth, Estimated Sales
Growth Growth, Earnings Growth, Estimated  -0.05 0.00 -0.20 -0.19 0.16 0.20 -0.05 0.02
Earnings Growth
Natural Logarithm of (Three-Month
Liquidity Average Daily Volume) Divided by -0.20 -0.16  0.16 0.19 -0.03 -0.03 -0.24 -0.20
(One-Month Average Market Cap)
Exchange
Rate E‘g’gYeaf Weekly Betato Retums of ) , 004 0.10 013 -0.10 0.06 -0.10 0.14
Sensitivity

Source: S&P Dow Jones Indices LLC, FactSet, and Axioma. Data from Sept. 21, 2007, to June 28,

document for more information regarding the inherent limitations associated with back-tested performance.

2018. The Axioma Emerging Markets
Fundamental Equity Risk Model MH 4 is used for the comparison of the factor portfolios against the base universe for India. Table is
provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this

APPENDIX I4: Active Factor Exposures for Factor Portfolios in Hong Kong (Averaged Quarterly)

DEFINITION
PURE EFFICIENT PURE EFFICIENT PURE EFFICIENT PURE EFFICIENT
ROE, ROA, Cash Flow to Assets,
Cash Flow to Income, Gross Margin, 0.69 0.59 -0.18 -0.10 0.17 0.23 0.21 0.22
Quality and Sales to Assets
Total Debt to Assets and Total Debt 067 070 031 0.00 -001 021 -028 031
to Equity
Book to Price -0.56 -0.49 0.98 0.76 -0.45 -0.38 0.04 0.10
Value Earnings to Price and Estimated 0.04 0.05 | 0,61 072 -0.18 009 022 0.33
Earnings to Price
Dividend Yield 0.13 0.07 = 0.21 0.27 -0.23 -0.20 0.30 0.31
Past One-Year Return
Momentum (Excluding Most Recent Month) 0.08 0.09 -0.33 -0.21 0.97 0.78 -0.12 -0.13
Volatilit Six-Month Average of Absolute
(High) Y Returns over Cross-Sectional 0.01 -0.00 -0.04 -0.12 0.23 0.17 | -0.69 -0.61
9 Standard Deviation
Size Natural Logarithm of Market
(Large) Capitalization 0.04 0.04 -0.13 -0.06 0.07 0.08 0.17 0.17
Sales Growth, Estimated Sales
Growth Growth, Earnings Growth, Estimated 0.12 0.11 -0.22 -0.16 0.25 0.24 -0.20 -0.16
Earnings Growth
Natural Logarithm of (Three-Month
Liquidity Average Daily Volume) Divided by -0.07 -0.09 0.03 -0.04 0.02 -0.01 -0.21 -0.18
(One-Month Average Market Cap)
Exchange
Rate Lo Year Weekly Beta to Retums of - o7 0.06 -0.07 004 005 003 017 0.08
Sensitivity

Source: S&P Dow Jones Indices LLC, FactSet, and Axioma. Data from Sept. 21, 2007, to June 28, 2018. The Axioma World-Wide

Fundamental Equity Factor Risk Model MH 4 is used for the comparison of the factor portfolios against the base universe for Hong Kong.
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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APPENDIX 15: Active Factor Exposures for Factor Portfolios in Taiwan (Averaged Quarterly)

DEFINITION
PURE | erricienT |PYRE | eFFicient | PYRE |erricient |PYRE EFFICIENT
ROE, ROA, Cash Flow to Assets,
Cash Flow to Income, Gross Margin, 0.68 0.58 | -0.09 -0.09 0.21 0.17 -0.08 -0.11
Quiality and Sales to Assets
Total Debt to Assets and Total Debt _; 54 060 008 0.03 -0.03 008 014 0.10
to Equity
Book to Price -0.43 -0.38 0.58 0.43 -0.32 -0.26 0.13 0.13
Value Earnings to Price and Estimated 0.18 0.16 | 0.23 028 0.05 0.06 0.16 0.17
Earnings to Price
Dividend Yield 0.38 0.40 0.30 0.36 -0.26 -0.20 0.31 0.20
Past One-Year Return
Momentum (Excluding Most Recent Month) 0.10 0.06 -0.17 -0.16 0.71 0.51 -0.01 -0.01
vVolatilit Six-Month Average of Absolute
(High) Y Returns over Cross-Sectional 0.11 0.14 -0.13 -0.11 0.28 0.15 | -0.74 -0.61
9 Standard Deviation
Size Natural Logarithm of Market
(Large) Capitalization 0.04 0.01 -0.06 -0.05 0.08 0.07 0.06 0.05
Sales Growth, Estimated Sales
Growth Growth, Earnings Growth, Estimated 0.16 0.12 -0.10 -0.06 0.24 0.27 -0.06 0.08

Earnings Growth
Natural Logarithm of (Three-Month

Liquidity Average Daily Volume) Divided by 0.07 0.10 -0.04 -0.02 0.11 0.10 -0.37 -0.29
(One-Month Average Market Cap)

Exchange
Rate E"é’gYearweek'y BetatoRetumns of  , o 000 0.2 005 001 003 013 0.09
Sensitivity

Source: S&P Dow Jones Indices LLC, FactSet, and Axioma. Data from Sept. 21, 2007, to June 28, 2018. The Axioma Emerging Markets
Fundamental Equity Risk Model MH 4 is used for the comparison of the factor portfolios against the base universe for Taiwan. 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.

APPENDIX 16: Active Factor Exposures for Factor Portfolios in South Korea (Averaged Quarterly)

DEFINITION
PURE EFFICIENT PURE EFFICIENT PURE EFFICIENT PURE EFFICIENT
ROE, ROA, Cash Flow to Assets,
Cash Flow to Income, Gross Margin, 0.52 0.45 | -0.20 -0.25 0.26 0.26  0.07 0.02
Quality and Sales to Assets
Total Debt to Assets and Total Debt 071 076 060 048 -0.19 026 -018 011
to Equity
Book to Price -0.55 -0.53 0.92 0.71 -0.38 -0.37 0.36 0.24
Value Earnings to Price and Estimated 0.08 0.04 | 0.40 045 -0.12 011 0.24 0.31
Earnings to Price
Dividend Yield 0.09 0.04 | 0.24 0.26 -0.14 -0.12 041 0.29
Past One-Year Return
Momentum (Excluding Most Recent Month) 0.12 0.07 -0.23 -0.21 0.71 0.52 0.11 0.08
Volatilit Six-Month Average of Absolute
(High) Y Returns over Cross-Sectional 0.09 0.06 -0.12 -0.15 0.24 0.17 | 0.47 0.39
9 Standard Deviation
Size Natural Logarithm of Market
(Large) Capitalization 0.04 0.04 -0.04 -0.01 0.07 0.05 0.09 0.09
Sales Growth, Estimated Sales
Growth Growth, Earnings Growth, Estimated 0.24 0.21 -0.19 -0.10 0.14 0.21 -0.17 -0.03

Earnings Growth
Natural Logarithm of (Three-Month

Liquidity Average Daily Volume) Divided by -0.07 -0.10 -0.01 -0.05 -0.00 -0.02 -0.21 -0.20
(One-Month Average Market Cap)

Exchange
Rate L"g’gYearweek'y Betato Retums of , g 011 -0.03 009 0.00 003 -0.07 -0.10
Sensitivity

Source: S&P Dow Jones Indices LLC, FactSet, and Axioma. Data from Sept. 21, 2007, to June 28, 2018. The Axioma Emerging Markets
Fundamental Equity Risk Model MH 4 is used for the comparison of the factor portfolios against the base universe for South Korea. 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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PERFORMANCE DISCLOSURE

The S&P BSE LargeMidCap was launched April 15, 2015. The S&P/ASX 300 was launched April 3 2000. The S&P China A BMI was
launched November 27, 2013. The S&P China BMI December 31, 1997. The S&P Japan 500 was launched December 19, 2006. The S&P
Hong Kong BMI, S&P Korea LargeMidCap and S&P Taiwan LargeMidCap were launched on December 31, 1997. 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. However, when creating back-tested history for periods of market anomalies or
other periods that do not reflect the general current market environment, index methodology rules may be relaxed to capture a large enough
universe of securities to simulate the target market the index is designed to measure or strategy the index is designed to capture. For
example, market capitalization and liquidity thresholds may be reduced. Complete index methodology details are available at www.spdji.com.
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.

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.

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 © 2019 S&P Dow Jones Indices LLC. All rights reserved. STANDARD & POOR'’S, S&P, S&P 500, S&P 500 LOW VOLATILITY
INDEX, S&P 100, S&P COMPOSITE 1500, S&P MIDCAP 400, S&P SMALLCAP 600, S&P GIVI, GLOBAL TITANS, DIVIDEND
ARISTOCRATS, S&P TARGET DATE INDICES, GICS, SPIVA, SPDR and INDEXOLOGY are registered trademarks of Standard & Poor’s
Financial Services LLC, a division of S&P Global (“S&P”). DOW JONES, DJ, DJIA and DOW JONES INDUSTRIAL AVERAGE are registered
trademarks of Dow Jones Trademark Holdings LLC (“Dow Jones”). These trademarks together with others have been licensed to S&P Dow
Jones Indices LLC. Redistribution or reproduction in whole or in part are prohibited without written permission of S&P Dow Jones Indices
LLC. This document does not constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, S&P, Dow Jones or their
respective affiliates (collectively “S&P Dow Jones Indices”) do not have the necessary licenses. Except for certain custom index calculation
services, 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 and providing custom
calculation services. Past performance of an index is not an indication or guarantee of future results.

It is not possible to invest directly in an index. Exposure to an asset class represented by an index may be 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 investment product or vehicle. S&P Dow Jones Indices LLC is not a tax advisor. A tax advisor should be consulted to evaluate the
impact of any tax-exempt securities on portfolios and the tax consequences of making any particular investment decision. 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 Global keeps certain activities of its various divisions and business units separate from each other in order to preserve the
independence and objectivity of their respective activities. As a result, certain divisions and business units of S&P Global may have
information that is not available to other business units. S&P Global 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.

The Global Industry Classification Standard (GICS®) was developed by and is the exclusive property and a trademark of S&P and MSCI.
Neither MSCI, S&P nor any other party involved in making or compiling any GICS classifications makes any express or implied warranties or
representations with respect to such standard or classification (or the results to be obtained by the use thereof), and all such parties hereby
expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fithess for a particular purpose with respect to any
of such standard or classification. Without limiting any of the foregoing, in no event shall MSCI, S&P, any of their affiliates or any third party
involved in making or compiling any GICS classifications have any liability for any direct, indirect, special, punitive, consequential or any other
damages (including lost profits) even if notified of the possibility of such damages

ASX, ALL ORDINARIES are trademarks of ASX Operations Pty Ltd. and have been licensed for use by S&P Dow Jones Indices.
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