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Abstract:

The Japanese Government Bond (JGB) market rivals the US Treasury market in size. It
displays a number of distinctive features that may have contributed to low yields in
recent years, despite a deteriorating fiscal environment in Japan. Nevertheless,
observers have argued that it is possible for JGB yields to increase significantly in coming
years. In this series of stress testing papers, we will help clients understand what
scenarios may potentially cause JGB yields to rise, analyze the implications of these
scenarios for financial markets, and assess their impact on portfolios.

Why This Matters:
e The JGB Market is one of the largest government bond markets in the world.

e Some observers have argued that yields on JGBs may potentially rise in the coming years.
Institutional features of the JGB market point to risks associated with rising yields.

e Turmoil in the JGB market could have significant effects for Japanese, Asia-Pacific and Global
bond and equity markets.
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Introduction

The Japanese Government Bond (JGB) market is one of the largest government bond markets in the
world, accounting for almost one third of all government debt outstanding. Its size rivals that of the US
Treasury Market (see Figure 1). The JGB market displays a number of distinctive features, such as a
stable investor base resulting from high private savings, a smaller number of foreign investors, and a
current account surplus. These features may have contributed to low yields in recent years, despite a
deteriorating fiscal situation in Japan. However, there are a number of reasons to believe that it is
possible for JGB yields to increase significantly in coming years. This Market Insight is the first in a series
of stress testing papers designed to help our clients understand the likely scenarios that may cause
government bond yields in Japan to rise, to analyze the implications of these scenarios for financial
markets, and to assess their impact on portfolios.

Figure 1: The Global Government Debt Market.
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A potential increase in yields may be orderly and driven by positive macroeconomic influences—such as
the success of recent economic policies in boosting growth and bringing inflation closer to target levels.
However, there are also trends suggesting that structural features of the JGB market that have
supported low yields in recent years may erode, bringing with them concerns about the ability of Japan
to successfully finance its debt. This could result in a rapid increase in yields, potentially realized in a
matter of months.

In this introductory paper, we outline possible scenarios for rising JGB yields, setting the context for
each scenario by reviewing Japan’s fiscal situation and the institutional features of the JGB market. In
parts two and three of this series, we implement the various scenarios using BarraOne and RiskManager.
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Japan’s Fiscal History and Its Government Bond Yields

Yields on Japan’s long-term government bonds have been decreasing since the early 1980s, falling from
around 10 percent in March 1980 to around 0.6 percent in March 2013. While the decrease in
government bond yields over this period was mirrored in other countries (see Figure 2), Japan stands
out because this decrease in yields was coupled with substantial increases in net and gross government
debt.’ Japan’s gross government debt rose from approximately 51 percent of GDP in 1980 to 238
percent of GDP in 2012 (see Figure 3). While a number of countries saw their debt-to-GDP ratios rising

over the last decade, the growth of debt as a percentage of GDP in Japan is particularly sizeable in
comparison (see Figure 4).

Figure 2: Long Term Government Bond Yields.
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Figure 3: Net and Gross Government Debt in Japan (as a percentage of GDP).
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! Gross government debt refers to all treasury obligations. Net government debt subtracts government assets. The distinction between these two measures is
important in the case of Japan, as net government debt is approximately 60 percent of gross government debt.
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Figure 4: Evolution of Government Debt in Selected Developed Markets.
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We can make further comparisons of the fiscal situation in Japan with other developed nations by
considering several indicators of debt sustainability and refinancing needs. Figure 5 looks at longer term
fiscal sustainability by considering the primary balance” and gross government debt (both as a
percentage of GDP) in a number of developed countries. Japan stands out on both measures—its
primary deficit of 9 percent of GDP and gross government debt of 237 percent of GDP are both
substantially higher than those of its peers.

Figure 6 shows the ease of debt refinancing by considering two dimensions: short term refinancing
needs (maturing debt and deficit) and the percentage of debt held by foreign investors. Japan has a
shorter maturity profile and hence higher short term refinancing needs relative to its peers, with debt
maturing over the next year plus the fiscal deficit amounting to approximately 60 percent of GDP. On
the other hand, Japan has a large proportion of its government debt held by domestic investors.

2 Primary balance is defined as government net borrowing or net lending, excluding interest payments on consolidated government liabilities. It can be said to
provide an indicator of current fiscal effort, since interest payments are predetermined by the size of previous deficits. For countries with a large outstanding public
debt relative to GDP, achieving a primary surplus is normally viewed as important, typically being necessary (though not sufficient) for a reduction in the debt-to-
GDP ratio (see http://www.imf.org/external/pubs/ft/pam/pam49/pam4902.htm).
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Figure 5: Fiscal Sustainability in Japan.
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Figure 6: Short-Term Refinancing Needs and Investor Base.
60 -

50 ¢ Germany

40 1 * ltaly

30 - *Us

20 1 ¢ Japan
¢ Australia
10 - * UK

Govt debt held abroad (% of GDP)

0 T T T 1
0 20 40 60 80
Debt maturing + deficit (% of GDP)

Source: IMF

Some observers have argued that the high reliance on domestic investors and other unique institutional
features of the JGB market have played a crucial role in keeping yields low and stable in recent years
(see Tokuoka [2010], IMF [2010], Lam and Tokuoka [2011], Iwaisako [2012]).
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Institutional Features of the JGB Market

The JGB market is characterized by a concentrated investor base. Most of the debt is held by domestic
investors (see Figure 7). Although the proportion of debt held by foreigners is its highest since records
began in the late 1970s, they still account for less than 10 percent of JGB holdings (see Figure 8).

Figure 7: Holdings of JGBs by Investor Group (March 2013), Yen Trillion.
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Figure 8: Foreign Investor Holdings of JGBs.
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While direct holdings of JGBs by households are low (less than 3 percent), it is estimated that once
indirect channels are taken into account, households dominate the total holdings of JGBs (Tokuoka
[2010]). These indirect channels include ownership through banks (including Japan Post Bank) and
pension funds.

Japanese banks hold more JGBs relative to the holdings of domestic debt by banks in other developed
countries as a percentage of banking assets. The holdings of JGBs by domestic banks have also grown
significantly in recent years (see Figure 9). As noted by the IMF (2010), this is due to weak corporate
demand for loans, limited domestic investment opportunities and strong home bias. Regional banks in
particular sought to counteract the contraction in lending by lengthening the duration of their JGB
portfolio to augment profit margins.

Figure 9: Bank Holdings of Domestic Government Debt.
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The Paths to Rising Yields

Following our review of the fiscal situation in Japan and the structural features of the JGB market, we
can now consider a range of possible scenarios that could potentially lead to JGB yield increases.
Different scenarios can lead to different implications for equity market performance, as well as
corporate bond spreads in Japan.

Will Abenomics Succeed?

The International Monetary Fund (2013) notes that the new policy framework in Japan, dubbed the
“three arrows of Abenomics,” provides a unique opportunity to end decades-long deflation and sluggish
growth. In this section we outline the implications of this policy framework as a macroeconomic
scenario.

The first step in systematically evaluating a macro scenario is the definition of a baseline. The purpose of
a baseline scenario is to set bands against which stress scenarios can be measured. Table 1 outlines an
example of such a baseline scenario, which shows the projected growth rate for Japan’s real GDP and
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inflation in four quarters. The scenario was calculated using a Bayesian Vector Autoregression (BVAR; for
details see Winkelmann, Suryanarayanan, Hentschel and Varga [2013a]). The table also shows
confidence bands around the baseline, set at the 70 and 30 percent levels. Most of the time, realized
GDP and inflation will be within the confidence bands. These bands are therefore important in
developing stress scenarios.

The 70 percentile scenario suggests that a rise in economic growth is plausible, as is an increase in
inflation, though an optimistic scenario for the latter is still far short of the official two percent target.
The analysis in Winkelmann, Suryanarayanan, Hentschel and Varga (2013b and 2013c) suggests that a
rise in GDP growth and inflation could contribute to a rise in nominal yields. Qualitatively, this scenario
could also be positive for equity returns.

Table 1: Scenarios for Growth and Inflation in Japan.

Confidence Bands

Baseline 30th Percentile 70th Percentile

Real GDP Growth (Year-Ahead,%) 1.14 -0.51 3.26

Inflation (Year-Ahead, %) 0.26 -0.32 0.86

Source: MISCI

A less rosy scenario is that the quantitative easing succeeds in raising inflation, but not long-term growth.
Qualitatively, an inflation shock on its own is likely to imply rising nominal bond yields and to have a
negative long run impact on equity cash flows.

Declining Domestic Demand for JGBs

As we noted above, a large portion of JGBs is essentially financed by the household sector, once indirect
holdings through banks and intermediaries are taken into account. Going forward, the role of the
household sector in the JGB market is likely to decline. Figure 10 shows that Japan’s population is
steadily ageing. A standard life-cycle model predicts that this change in the population would be
associated with a reduction in saving. The prediction is consistent with the data, which shows that
Japan’s household savings have been declining in recent years (Figure 11). This implies that over the
medium term, the capacity of households to absorb government debt will diminish. Tokuoka (2010) and
Lam and Tokuoka (2011) argue that the stock of gross public debt could exceed household financial
assets in several years, which implies that domestic financing of JGBs will become increasingly difficult.
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Figure 10: Ageing of the Japanese Population.
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Figure 11: Decline in Household Savings.
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Iwaisaka (2012) notes that even a small decline in domestic demand could cause JGB yields to increase
sharply. This is because the JGB yield will be determined by the required rate of return of marginal
investors. This possibility is illustrated in Figure 12. Here, we assume that the demand of domestic
investors for JGBs is relatively inelastic, since domestic government bonds are considered a risk-free
asset that requires only a minimum rate of return. However, foreign investors’ demand is more sensitive
to JGB yields, as they would treat the JGBs as a risky asset class in a multi-asset class portfolio and would
demand a risk premium for exchange rate volatility. In this setting, even a marginal shift from domestic
to foreign financing of JGBs could have a significant upward impact on JGB yields.
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Figure 12: The Effect of a Decline of Domestic Demand in the JGB Market.
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Fiscal Outlook

Macroeconomic theory suggests that either fiscal deficits or the stock of debt should have a positive
relation with government bond yields. In studies which test fiscal deficits across countries, the estimated
impact of an increase in the fiscal deficit by 1 percent of GDP on long term government bond yields
ranges from 10 to 150 basis points. A 1 percent rise in debt to GDP is associated with rises in yields of
around 10 basis points.? To date, it seems that Japan’s worsening debt and deficit outlook has not been
reflected in the evolution of JGB yields. However, IMF (2013) warns that a lack of concrete fiscal
measures to bring down government debt or a delay in the consumption tax increases (currently
planned for April 2014 and October 2015) could elevate the risks of a rise in government bond yields.

In another IMF study, it is estimated that if JGB yields rise by 100 bps over the next five years, the long-
term net public debt to GDP ratio would remain high at 150 percent of JGP even after a 10 percentage
point of GDP adjustment in the structural fiscal balance. Prolonged fiscal stress and lackluster growth,
coupled with a projected decline in the ability of households to finance JGBs could erode confidence in
the JGB market. A full blown sovereign debt crisis in Japan would likely be negative for both bond and
equity markets as evidenced by the developments in the highly indebted Eurozone countries in recent
years.

Risks Associated with Bank Holdings of JGBs
We noted earlier that bank holdings of JGBs have increased in recent years and Japanese banks now
hold approximately 25 percent of their assets in domestic government bonds. This proportion is large
for an advanced economy. In fact, in recent years, banks have emerged as dominant buyers of JGBs. The

®See Ardagna, Caselli and Lane (2004) and Kinoshita (2006) as examples in this literature.
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heavy dependency on bank purchases brings with it a risk of a disorderly reversal in the JGB market, if a
potential rebound in credit demand prompts banks to reduce their JGB holdings.

On the other side of the coin, IMF (2012) estimated that a 100 basis point increase in interest rates
across the yield curve would lead to mark-to-market losses of 20 percent of Tier 1 capital for the
regional banks and 10 percent for the major banks. Several regional banks have low core profitability,
thin capital positions and large duration gaps, making them vulnerable to slow growth and market yield
shocks. The vulnerability is especially pronounced in the case of small regional banks (which make up 6
percent of the banking sector). This suggests that an increase in JGB yields may be accompanied by a
rise in bank bond spreads and may have a negative effect on the equities of financial companies.

Potential Mitigating Factors

Unwinding of the Yen Carry Trade

In the run up to the Global Financial Crisis of 2008, the Japanese Yen, as a low yielding currency, was the
subject of a carry trade. This trade involves borrowing in the yen and buying assets in a currency with
higher interest rates. Anecdotal evidence suggests that the New Zealand Dollar, the Australian Dollar
and the Norwegian Krone were the usual currencies on the other side of the carry trade.

The aftermath of the 2008 crisis was characterized by the steady unwinding of the carry trade, coupled
with the appreciation of the yen (see Figure 13). While it is extremely difficult to estimate the size of the
carry trade accurately, its unwinding and the associated return of capital to Japan acts as a potential
mitigating factor against a decline in domestic demand for JGBs, as the returning capital gets invested
domestically. However, an examination of the returns of the Japanese Yen and higher yielding
currencies (such as the New Zealand dollar) in recent months suggests that the carry trade may be
gaining favor with investors again.

Figure 13: Cumulative Returns of JPY and NZD against the US Dollar.
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Demand from Sovereign Wealth Funds

As foreign demand for JGBs grows, it is useful to consider the source of the demand. On September 20,
2012 the Wall Street Journal noted that there is a belief among market watchers that a significant
portion of foreign demand for JGBs is due to central banks and sovereign wealth funds.* The article
noted that central banks have boosted their yen reserves by 22 percent over the last four years.
Sovereign wealth funds, particularly in Asia, have also been big purchases of yen debt, particularly short-
term government debt.

While the evidence for a sovereign wealth effect on foreign purchases of yen debt is largely anecdotal,
this type of foreign demand could have a mitigating impact on potential yield rises. The demand curve
for reserve purchases of yen is likely to be similar to that of the domestic investors (see Figure 12).
Hence, if the decline in domestic demand is offset by purchases from sovereign wealth funds and central
banks, then the increase in JGB yields may be less dramatic than the stylized picture of Figure 12.

Historical Precedents

The previous sections outlined a number of reasons why JGB yields might increase, what the rise in
government bond yields might imply for banks, and the implications of these hypothetical scenarios for
bond and equity markets. We can also look to history to identify past periods of rapid yield increases.

Between June 9, 2003 and September 9, 2003, 10-year JGB yields more than tripled, surging from 50bps
to 162bps (see Figure 14). This episode was termed the “VaR shock,” because a rise in volatility increase
risk measures in banks’ internal Value-at-Risk (VaR) models and led to one-sided selling by banks, as
they attempted to shed risk.

Figure 14: JGB Yields during the VaR Shock of 2003.
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* Foreigners Boost Holdings of Japan Debt, The Wall Street Journal, September 20, 2012.
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Interestingly, this period in history was also associated with an equity market rally. The MSCIl Japan IMI
Index rallied by approximately 20 percent in JPY terms, with Diversified Financials rallying by 32 percent,
banks rallying by 45 percent and Financial rallying by 38 percent (see Figure 15). The yen appreciated by
approximately 1.5 percent during this period.

Figure 15: Performance of the Japanese Equity Market during the VaR Shock of 2003.
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Conclusion

Predictive stress testing requires defining severe, but plausible, hypothetical scenarios rooted in current
market trends. Due to the size of the Japanese Government Bond market, potential stress scenarios
focused on JGB yields can have wide-ranging implications for financial markets in Japan, the Asia-Pacific
region, and worldwide.

This is a first in a series of three papers that aim to help our clients to understand the scenarios that may
cause government bond yields in Japan to rise, to analyze the implications of these hypothetical
scenarios for financial markets, and to assess their impact on specific portfolios.

In this paper, we highlighted a number of possible reasons why JGB yields could potentially rise during
the next few years. These range from benign economic scenarios, where Abenomics succeeds, to less
favorable scenarios where yields rise due to a decline in domestic savings and continuing concerns over
the fiscal situation in Japan. We also pointed to a number of mitigating factors that may serve to slow
the rise in JGB yields, such as the unwinding of the yen carry trade and demand from sovereign wealth
funds.

The next two papers in this series will present the practical implementation of these scenarios using the
Barra Integrated Model and RiskManager methodology.

MSCI Applied Research —_— msci.com
© 2013 MSClI Inc. All rights reserved. 15 of 17
Please refer to the disclaimer at the end of this document 0




),/////// Market Insight
77777,,,,77;7—//’*"'/'/ Analyzing Current Risks in the JGB Market
- September 2013

References

Ardagna, S., F. Caselli and T. Lane (2006) Fiscal Discipline and the Cost of Public Debt Service: Some
Estimates from OECD Countries, available at http://dash.harvard.edu/handle/1/2579739 .

International Monetary Fund (2010) Global Financial Stability Report, October.

Iwaisako, T. (2012) Saving-Investment Balance and Fiscal Sustainability of Japan: A View from the JGB
Market, Hitotsubashi University Discussion Paper No.568.

Lam, W. R and K. Tokuoka (2011) Assessing the Risks to the Japanese Government Bond (JGB) Market,
IMF Working Paper 11/292.

Kinoshita, N. (2006) Government Debt and Long Term Interest, IMF Working Paper 06/63.
Tokuoka, K. (2010) The Outlook for Financing Japan’s Public Debt, IMF Working Paper 10/19.

Winkelmann, K., R. Suryanarayanan, L. Hentschel and K. Varga (2013a) Macro Risk and Strategic Asset
Allocation: Deconstructing Risk Parity Portfolios, MSCI Market Insight.

Winkelmann, K., R. Suryanarayanan, L. Hentschel and K. Varga (2013b) Macro-Sensitive Portfolio
Strategies: Pricing and Analyzing Macro Risk, MSCI Market Insight.

Winkelmann, K., R. Suryanarayanan, L. Hentschel and K. Varga (2013c) Macro Sensitive Portfolio
Strategies: Macroeconomic Risk and Asset Cash Flows, MSCI Market Insight.

MSCI Applied Research -_— msci.com
© 2013 MSClI Inc. All rights reserved. 16 of 17
Please refer to the disclaimer at the end of this document 0




- Market Insight
777777777777)))7/'*/'// Analyzing Current Risks in the JGB Market

September 2013
Client Service Information is Available 24 Hours a Day
clientservice@msci.com
Americas Europe, Middle East & Africa Asia Pacific
Americas 1.888.588.4567 (toll free) Cape Town +27.21.673.0100 China North 10800.852.1032 (toll free)
Atlanta +1.404.551.3212 Frankfurt +49.69.133.859.00 China South 10800.152.1032 (toll free)
Boston +1.617.532.0920 Geneva +41.22.817.9777 Hong Kong +852.2844.9333
Chicago +1.312.675.0545 London +44.20.7618.2222 Seoul 00798.8521.3392 (toll free)
Montreal +1.514.847.7506 Milan +39.02.5849.0415 Singapore 800.852.3749 (toll free)
Monterrey +52.81.1253.4020 Paris 0800.91.59.17 (toll free) Sydney +61.2.9033.9333
New York +1.212.804.3901 Tokyo +81.3.5226.8222
San Francisco +1.415.836.8800
Sao Paulo +55.11.3706.1360
Stamford +1.203.325.5630
Toronto +1.416.628.1007

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 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 indices, 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.

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.

You cannot invest in an index. MSCI does not issue, sponsor, endorse, market, offer, review or otherwise express any opinion regarding any investment or financial product that may be
based on or linked to the performance of any MSCI index.

MSClI’s indirect wholly-owned subsidiary Institutional Shareholder Services, Inc. (“ISS”) is a Registered Investment Adviser under the Investment Advisers Act of 1940. Except with
respect to any applicable products or services from ISS (including applicable products or services from MSCI ESG Research, which are provided by ISS), neither MSCI nor any of its
products or services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities, financial products or instruments or trading strategies and
neither MSCI nor any of its products or services is intended to constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision and
may not be relied on as such.

The MSCI ESG Indices use ratings and other data, analysis and information from MSCI ESG Research. MSCI ESG Research is produced by ISS or its subsidiaries. Issuers mentioned or
included in any MSCI ESG Research materials may be a client of MSCI, ISS, or another MSCI subsidiary, or the parent of, or affiliated with, a client of MSCI, ISS, or another MSCI
subsidiary, including ISS Corporate Services, Inc., which provides tools and services to issuers. MSCI ESG Research materials, including materials utilized in any MSCI ESG Indices or other
products, have not been submitted to, nor received approval from, the United States Securities and Exchange Commission or any other regulatory body.

Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, IPD, ISS, FEA, InvestorForce, and other MSCI brands and
product names are the trademarks, service marks, or registered trademarks of MSCI or its subsidiaries in the United States and other jurisdictions. The Global Industry Classification
Standard (GICS) was developed by and is the exclusive property of MSCI and Standard & Poor’s. “Global Industry Classification Standard (GICS)” is a service mark of MSCI and Standard
& Poor’s.

About MSCI

MSCI Inc. is a leading provider of investment decision support tools to investors globally, including asset managers, banks, hedge funds and pension funds. MSCI
products and services include indices, portfolio risk and performance analytics, and governance tools.

The company’s flagship product offerings are: the MSCI indices with close to USD 7 trillion estimated to be benchmarked to them on a worldwide basis’; Barra multi-
asset class factor models, portfolio risk and performance analytics; RiskMetrics multi-asset class market and credit risk analytics; IPD real estate information, indices
and analytics; MSCI ESG (environmental, social and governance) Research screening, analysis and ratings; ISS governance research and outsourced proxy voting and
reporting services; and FEA valuation models and risk management software for the energy and commodities markets. MSCI is headquartered in New York, with
research and commercial offices around the world.

! As of September 30, 2012, as published by eVestment, Lipper and Bloomberg on January 31, 2013 Apr2013
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