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The energy system is supposed to move from fossil fuels to renewables… 
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The ages of energy: History suggests a process of substitution 

US primary energy demand 1780-2100 

Source: Citi Research 
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US coal production, after falling sharply in the last 2 year, is staging a rebound 

Illinois coal production has had a strong 

recovery… 

…As the production rebound in Appalachian coal still 

leaves its production level below prior years’ levels 

Source: Platts, DOE, BP, IEA, Exxon, EIA, Woodmac, Citi Research 

US coal production has had a partial rebound… 

…And Wyoming coal production, representative of PRB, 

has risen back to the average range seen in prior years 
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Coal prices have recovered somewhat as stronger demand is expected in ‘17 
…Powder River Basin coal prices also rose 

Source: Bloomberg, Citi Research 

CSX rail coal prices have edged higher… 
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Even with the coal production rebound, production 

still looks to be below consumption 
US coal demand in the power sector has risen as natural 

gas prices edged higher and summer weather got hotter 
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Longer term: Clean Power Plan - To Plan, or Not To Plan; That is the Question 

Source: EIA, Citi Research 

Coal and gas should both be squeezed, with coal’s share 

thought to be most hurt: generation forecasts by fuel 

…But loosening the emission cap slightly could keep 

coal’s share above gas: a repeat of EU power market 



Weak power demand and rising renewables put a squeeze on coal and gas 

Source: SEIA, AWEA, EIA, ISOs, Citi Research 
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Renewables: surging incremental and cumulative 

wind installs… 

…And rising solar PV installs, to be helped by the 5-year 

extensions of tax credits, instead of annual extensions 
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growth nationally and in PJM, for 

example, has been flat to negative 
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Demand response resources could keep power demand growth flat to negative 

Source: NREL 7 

Value of demand response resources for energy and grid services 

More from grid services (~80%) than energy (~20%) 



US natural gas prices could stay range-bound  

Source: Woodmac, EIA, Citi Research 

* The red dashed line is the amount of new gas needed in 2017 to offset natural production declines at key plays and meet the growth of exports and demand; the green 

dashed line is what’s needed in 2018 
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● We look into the supply curve  bringing new gas online to satisfy both natural production decline and production growth 

needed to meet new demand and exports.  

● Assuming new pipes come online and debottleneck the northeast Marcellus, the cost to get this gas online could be around 

$3/MMBtu, as indicated by the cost curve below.  

● Indeed, many market participants also believe that, with $3 gas at Henry Hub, plenty of new Marcellus/Utica gas could be 

profitably produced.  

New pipes in 2018 could bring on 

more NE PA gas, lowering the 

marginal cost to ~$3* 

8 
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A critical part of US gas demand, LNG exports to face oversupplied LNG market 

Source: Platts, DOE, BP, IEA, Exxon, EIA, Woodmac, Citi Research 

US LNG Exports (bcm/year) 
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Global gas prices, particularly LNG, fell sharply on low oil 

prices and weak supply-demand balance. 
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But comparative analyses of electricity show that global coal could stay resilient 

Source: NREL, IRENA, IEA, EIA, Citi Research 10 

US: onshore wind is already nearly competitive with 

natural gas generation (country-wide average, may 

vary regionally). Solar would become competitive with 

gas in the mid-2020s under cheaper financing. 

Developing Asia: cheap coal is hard to dislodge 

in developing Asia, but cheaper financing would 

make both solar and wind competitive by 2030 
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…Even with China having probably reached peak coal demand… 

Source: Woodmac, Company reports, Bloomberg, Citi Research 
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Peak coal demand in China to put further pressure on coal prices  

Stable economic growth Sharper economic slowdown 
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…As many top consuming countries may be looking to use more coal 

Source: NREL, IRENA, IEA, EIA, Bloomberg, BP, Citi Research, *These represent costs based on average fuel prices. Fuel prices may vary substantially by location within 

regions; ** assumes ARA coal and TTF gas 12 

In regions with falling coal demand, gas may not substitute coal 1-for-1; in regions with 

growing power demand coal often wins vs. gas 

Country/region 2014 demand 

(mtoe)

Cumulative 

demand (mtoe)

Share of total 

world demand

Growth mode Comment

China 1.96                1.96                        51% No Coal demand peaked, but gas use minimal and likely only partially 

substituting coal-fired power generation

North America 0.49                2.45                        63% No Coal demand peaked, but possible for coal's share in power generation to 

stay above gas as renewables partially take shares

India 0.36                2.81                        72% Yes Coal - a less expensive generation fuel for wide-spread electrification vs. 

gas

EU 0.28                3.10                        80% No Coal demand more resilient than gas due to pricing

Japan 0.13                3.22                        83% No Nuclear restarts backing out oil, then gas, with government's plan looking 

for both coal and gas to have similar generation shares

South Africa 0.09                3.31                        85% Yes Major coal producing country

Russian Federation 0.09                3.40                        88% Yes Major gas and coal producing country

South Korea 0.08                3.48                        90% Yes Previous government plans (the 6th and 7th Basic Plans) looked to ramp up 

coal-fired generation capacity (6th Basic Plan PDF)

Indonesia 0.06                3.54                        91% Yes Major coal producing country building new coal power plants

Australia 0.04                3.59                        92% Yes Major coal and gas producing country; the country's Bureau of Resources 

and Energy Economics still expects coal demand to grow, particularly in 

the power sector



Coal’s competitiveness enhanced by drop in coal cost curve, challenging gas 

Source: NREL, IRENA, IEA, EIA, Bloomberg, BP, Citi Research, *These represent costs based on average fuel prices. Fuel prices may vary substantially by location within 

regions; ** assumes ARA coal and TTF gas 13 

Thermal coal costs fall, particularly at higher cost mines 
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uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of some foreign companies may be less liquid and their prices 
more volatile than securities of comparable U.S. companies. In addition, exchange rate movements may have an adverse effect on the value of an investment in a foreign stock 
and its corresponding dividend payment for U.S. investors. Net dividends to ADR investors are estimated, using withholding tax rates conventions, deemed accurate, but 
investors are urged to consult their tax advisor for exact dividend computations. Investors who have received the Product from the Firm may be prohibited in certain states or 
other jurisdictions from purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant for additional details. Citigroup Global Markets Inc. 
takes responsibility for the Product in the United States. Any orders by US investors resulting from the information contained in the Product may be placed only through 
Citigroup Global Markets Inc. 

Important Disclosures for Bell Potter Customers: Bell Potter is making this Product available to its clients pursuant to an agreement with Citigroup Global Markets Australia 
Pty Limited.  Neither Citigroup Global Markets Australia Pty Limited nor any of its affiliates has made any determination as to the suitability of the information provided herein 
and clients should consult with their Bell Potter financial advisor before making any investment decision. 

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed by.  The Product is 
made available in Australia through Citigroup Global Markets Australia Pty Limited. (ABN 64 003 114 832 and AFSL No. 240992), participant of the ASX Group and regulated 
by the Australian Securities & Investments Commission.  Citigroup Centre, 2 Park Street, Sydney, NSW 2000.  Citigroup Global Markets Australia Pty Limited is not an 
Authorised Deposit-Taking Institution under the Banking Act 1959, nor is it regulated by the Australian Prudential Regulation Authority. The Product is made available in Australia 
to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 004 325 080 and AFSL 238098). Citigroup Pty Limited provides all financial product advice to 
Australian Private Banking wholesale clients through bankers and relationship managers.  If there is any doubt about the suitability of investments held in Citigroup Private Bank 
accounts, investors should contact the Citigroup Private Bank in Australia.  Citigroup companies may compensate affiliates and their representatives for providing products and 
services to clients.  The Product is made available in Brazil by Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comissão de Valores Mobiliários 
("CVM"), BACEN - Brazilian Central Bank, APIMEC - Associação dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBIMA – Associação Brasileira 
das Entidades dos Mercados Financeiro e de Capitais. Av. Paulista, 1111 - 14º andar(parte) - CEP: 01311920 - São Paulo - SP.  If the Product is being made available in certain 
provinces of Canada by Citigroup Global Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the Product.  Citigroup Place, 123 Front Street West, Suite 1100, 
Toronto, Ontario M5J 2M3.  This product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is regulated by the  
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Superintendencia de Valores y Seguros. Agustinas 975, piso 2, Santiago, Chile.   The Product is distributed in Germany by Citigroup Global Markets Deutschland AG 
("CGMD"), which is regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin). CGMD, Reuterweg 16, 60323 Frankfurt am Main. Research which relates to 
"securities" (as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws of Hong Kong)) is issued in Hong Kong by, or on behalf of, Citigroup Global Markets Asia 
Limited which takes full responsibility for its content. Citigroup Global Markets Asia Ltd. is regulated by Hong Kong Securities and Futures Commission. If the Research is made 
available through Citibank, N.A., Hong Kong Branch, for its clients in Citi Private Bank, it is made available by Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, 
Hong Kong. Citibank N.A. is regulated by the Hong Kong Monetary Authority. Please contact your Private Banker in Citibank N.A., Hong Kong, Branch if you have any queries 
on or any matters arising from or in connection with this document.  The Product is made available in India by Citigroup Global Markets India Private Limited (CGM), which is 
regulated by the Securities and Exchange Board of India (SEBI), as a Research Analyst (SEBI Registration No. INH000000438). CGM is also actively involved in the business 
of merchant banking, stock brokerage, and depository participant, in India, and is registered with SEBI in this regard. CGM’s registered office is at 1202, 12th Floor, FIFC, G 
Block, Bandra Kurla Complex, Bandra East, Mumbai – 400051. CGM’s Corporate Identity Number is U99999MH2000PTC126657, and its contact details are: 
Tel:+9102261759999 Fax:+9102261759961.  The Product is made available in Indonesia through PT Citigroup Securities Indonesia.  5/F, Citibank Tower, Bapindo Plaza, Jl. 
Jend. Sudirman Kav. 54-55, Jakarta 12190.  Neither this Product nor any copy hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled 
or to Indonesian residents except in compliance with applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The securities 
referred to in this Product have not been registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market 
laws and regulations, and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances which 
constitute an offer within the meaning of the Indonesian capital market laws and regulations.  The Product is made available in Israel through Citibank NA, regulated by the 
Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, Israel.   The Product is made available in Italy by Citigroup Global 
Markets Limited, which is authorised by the PRA and regulated by the FCA and the PRA.  Via dei Mercanti, 12, Milan, 20121, Italy.  The Product is made available in Japan by 
Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency, Securities and Exchange Surveillance Commission, Japan Securities Dealers 
Association, Tokyo Stock Exchange and Osaka Securities Exchange.  Shin-Marunouchi Building, 1-5-1 Marunouchi, Chiyoda-ku, Tokyo 100-6520 Japan. If the Product was 
distributed by SMBC Nikko Securities Inc. it is being so distributed under license.  In the event that an error is found in an CGMJ research report, a revised version will be 
posted on the Firm's Citi Velocity website.  If you have questions regarding Citi Velocity, please call (81 3) 6270-3019 for help.   The Product is made available in Korea by 
Citigroup Global Markets Korea Securities Ltd., which is regulated by the Financial Services Commission, the Financial Supervisory Service and the Korea Financial Investment 
Association (KOFIA). Citibank Building, 39 Da-dong, Jung-gu, Seoul 100-180, Korea.   KOFIA makes available registration information of research analysts on its 
website.  Please visit the following website if you wish to find KOFIA registration information on research analysts of Citigroup Global Markets Korea Securities 
Ltd.  http://dis.kofia.or.kr/websquare/index.jsp?w2xPath=/wq/fundMgr/DISFundMgrAnalystList.xml&divisionId=MDIS03002002000000&serviceId=SDIS03002002000. The 
Product is made available in Korea by Citibank Korea Inc., which is regulated by the Financial Services Commission and the Financial Supervisory Service. Address is Citibank 
Building, 39 Da-dong, Jung-gu, Seoul 100-180, Korea.  The Product is made available in Malaysia by Citigroup Global Markets Malaysia Sdn Bhd (Company No. 460819-D) 
(“CGMM”) to its clients and CGMM takes responsibility for its contents. CGMM is regulated by the Securities Commission of Malaysia. Please contact CGMM at Level 43 
Menara Citibank, 165 Jalan Ampang, 50450 Kuala Lumpur, Malaysia in respect of any matters arising from, or in connection with, the Product.  The Product is made available in 
Mexico by Acciones y Valores Banamex, S.A. De C. V., Casa de Bolsa, Integrante del Grupo Financiero Banamex ("Accival") which is a wholly owned subsidiary of Citigroup 
Inc. and is regulated by Comision Nacional Bancaria y de Valores. Reforma 398, Col. Juarez, 06600 Mexico, D.F.  In New Zealand the Product is made available to ‘wholesale 
clients’ only as defined by s5C(1) of the Financial Advisers Act 2008 (‘FAA’) through Citigroup Global Markets Australia Pty Ltd (ABN 64 003 114 832 and AFSL No. 240992), an 
overseas financial adviser as defined by the FAA, participant of the ASX Group and regulated by the Australian Securities & Investments Commission. Citigroup Centre, 2 Park 
Street, Sydney, NSW 2000.  The Product is made available in Pakistan by Citibank N.A. Pakistan branch, which is regulated by the State Bank of Pakistan and Securities 
Exchange Commission, Pakistan. AWT Plaza, 1.1. Chundrigar Road, P.O. Box 4889, Karachi-74200.  The Product is made available in the Philippines through Citicorp 
Financial Services and Insurance Brokerage Philippines, Inc., which is regulated by the Philippines Securities and Exchange Commission. 20th Floor Citibank Square Bldg. The 
Product is made available in the Philippines through Citibank NA Philippines branch, Citibank Tower, 8741 Paseo De Roxas, Makati City, Manila. Citibank NA Philippines NA is 
regulated by The Bangko Sentral ng Pilipinas. The Product is made available in Poland by Dom Maklerski Banku Handlowego SA an indirect subsidiary of Citigroup Inc., which  
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is regulated by Komisja Nadzoru Finansowego.  Dom Maklerski Banku Handlowego S.A. ul.Senatorska 16, 00-923 Warszawa.  The Product is made available in the Russian 
Federation through ZAO Citibank, which is licensed to carry out banking activities in the Russian Federation in accordance with the general banking license issued by the 
Central Bank of the Russian Federation and brokerage activities in accordance with the license issued by the Federal Service for Financial Markets.  Neither the Product nor 
any information contained in the Product shall be considered as advertising the securities mentioned in this report within the territory of the Russian Federation or outside the 
Russian Federation.  The Product does not constitute an appraisal within the meaning of the Federal Law of the Russian Federation of 29 July 1998 No. 135-FZ (as amended) 
On Appraisal Activities in the Russian Federation.  8-10 Gasheka Street, 125047 Moscow.  The Product is made available in Singapore through Citigroup Global Markets 
Singapore Pte. Ltd. (“CGMSPL”), a capital markets services license holder, and regulated by Monetary Authority of Singapore. Please contact CGMSPL at 8 Marina View, 21st 
Floor Asia Square Tower 1, Singapore 018960, in respect of any matters arising from, or in connection with, the analysis of this document. This report is intended for recipients 
who are accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289). The Product is made available by The Citigroup Private Bank 
in Singapore through Citibank, N.A., Singapore Branch, a licensed bank in Singapore that is regulated by Monetary Authority of Singapore. Please contact your Private Banker 
in Citibank N.A., Singapore Branch if you have any queries on or any matters arising from or in connection with this document. This report is intended for recipients who are 
accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289).  This report is distributed in Singapore by Citibank Singapore Ltd 
("CSL") to selected Citigold/Citigold Private Clients. CSL provides no independent research or analysis of the substance or in preparation of this report. Please contact your 
Citigold//Citigold Private Client Relationship Manager in CSL if you have any queries on or any matters arising from or in connection with this report. This report is intended for 
recipients who are accredited investors as defined under the Securities and Futures Act (Cap. 289).   Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of 
South Africa (company registration number 2000/025866/07) and its registered office is at 145 West Street, Sandton, 2196, Saxonwold. Citigroup Global Markets (Pty) Ltd. is 
regulated by JSE Securities Exchange South Africa, South African Reserve Bank and the Financial Services Board.  The investments and services contained herein are not 
available to private customers in South Africa.  The Product is made available in the Republic of China through Citigroup Global Markets Taiwan Securities Company Ltd. 
("CGMTS"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan and/or through Citibank Securities (Taiwan) Company Limited ("CSTL"), 14 and 15F, No. 1, Songzhi Road, 
Taipei 110, Taiwan, subject to the respective license scope of each entity and the applicable laws and regulations in the Republic of China. CGMTS and CSTL are both regulated 
by the Securities and Futures Bureau of the Financial Supervisory Commission of Taiwan, the Republic of China. No portion of the Product may be reproduced or quoted in the 
Republic of China by the press or any third parties [without the written authorization of CGMTS and CSTL]. If the Product covers securities which are not allowed to be offered or 
traded in the Republic of China, neither the Product nor any information contained in the Product shall be considered as advertising the securities or making recommendation of 
the securities in the Republic of China. The Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security or 
financial products. Any decision to purchase securities or financial products mentioned in the Product must take into account existing public information on such security or the 
financial products or any registered prospectus.  The Product is made available in Thailand through Citicorp Securities (Thailand) Ltd., which is regulated by the Securities and 
Exchange Commission of Thailand.  399 Interchange 21 Building, 18th Floor, Sukhumvit Road, Klongtoey Nua, Wattana ,Bangkok 10110, Thailand.  The Product is made 
available in Turkey through Citibank AS which is regulated by Capital Markets Board.  Tekfen Tower, Eski Buyukdere Caddesi # 209 Kat 2B, 23294 Levent, Istanbul, Turkey.  In 
the U.A.E, these materials (the "Materials") are communicated by Citigroup Global Markets Limited, DIFC branch ("CGML"), an entity registered in the Dubai International 
Financial Center ("DIFC") and licensed and regulated by the Dubai Financial Services Authority ("DFSA") to Professional Clients and Market Counterparties only and should not 
be relied upon or distributed to Retail Clients. A distribution of the different Citi Research ratings distribution, in percentage terms for Investments in each sector covered is made 
available on request.  Financial products and/or services to which the Materials relate will only be made available to Professional Clients and Market Counterparties.  The 
Product is made available in United Kingdom by Citigroup Global Markets Limited, which is authorised by the Prudential Regulation Authority (“PRA”) and regulated by the 
Financial Conduct Authority (“FCA”) and the PRA.  This material may relate to investments or services of a person outside of the UK or to other matters which are not authorised 
by the PRA nor regulated by the FCA and the PRA and further details as to where this may be the case are available upon request in respect of this material. Citigroup Centre, 
Canada Square, Canary Wharf, London, E14 5LB.  The Product is made available in United States by Citigroup Global Markets Inc, which is a member of FINRA and 
registered with the US Securities and Exchange Commission. 388 Greenwich Street, New York, NY 10013.   Unless specified to the contrary, within EU Member States, the 
Product is made available by Citigroup Global Markets Limited, which is authorised by the PRA and regulated by the FCA and the PRA.  
The Product is not to be construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.  
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Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price and/or value and investors may get back less than 
originally invested. Certain high-volatility investments can be subject to sudden and large falls in value that could equal or exceed the amount invested. Certain investments 
contained in the Product may have tax implications for private customers whereby levels and basis of taxation may be subject to change. If in doubt, investors should seek 
advice from a tax adviser.  The Product does not purport to identify the nature of the specific market or other risks associated with a particular transaction.  Advice in the Product 
is general and should not be construed as personal advice given it has been prepared without taking account of the objectives, financial situation or needs of any particular 
investor. Accordingly, investors should, before acting on the advice, consider the appropriateness of the advice, having regard to their objectives, financial situation and needs. 
Prior to acquiring any financial product, it is the client's responsibility to obtain the relevant offer document for the product and consider it before making a decision as to whether 
to purchase the product. 
Citi Research product may source data from dataCentral. dataCentral is a Citi Research proprietary database, which includes the Firm’s estimates, data from company reports 
and feeds from Thomson Reuters. The printed and printable version of the research report may not include all the information (e.g., certain financial summary information and 
comparable company data) that is linked to the online version available on the Firm's proprietary electronic distribution platforms. 

© 2016 Citigroup Global Markets Inc. Citi Research is a division of Citigroup Global Markets Inc. Citi and Citi with Arc Design are trademarks and service marks of Citigroup Inc. 
and its affiliates and are used and registered throughout the world. All rights reserved. The research data in this report is not intended to be used for the purpose of (a) 
determining the price or amounts due in respect of one or more financial products or instruments and/or (b) measuring or comparing the performance of a financial product or a 
portfolio of financial instruments, and any such use is strictly prohibited without the prior written consent of Citi Research. Any unauthorized use, duplication, redistribution or 
disclosure of this report (the “Product”), including, but not limited to, redistribution of the Product by electronic mail, posting of the Product on a website or page, and/or providing 
to a third party a link to the Product, is prohibited by law and will result in prosecution. The information contained in the Product is intended solely for the recipient and may not 
be further distributed by the recipient to any third party. Where included in this report, MSCI sourced information is the exclusive property of Morgan Stanley Capital International 
Inc. (MSCI). Without prior written permission of MSCI, this information and any other MSCI intellectual property may not be reproduced, redisseminated or used to create any 
financial products, including any indices. This information is provided on an "as is" basis. The user assumes the entire risk of any use made of this information. MSCI, its 
affiliates and any third party involved in, or related to, computing or compiling the information hereby expressly disclaim all warranties of originality, accuracy, completeness, 
merchantability or fitness for a particular purpose with respect to any of this information. Without limiting any of the foregoing, in no event shall MSCI, any of its affiliates or any 
third party involved in, or related to, computing or compiling the information have any liability for any damages of any kind. MSCI, Morgan Stanley Capital International and the 
MSCI indexes are services marks of MSCI and its affiliates. The Firm accepts no liability whatsoever for the actions of third parties. The Product may provide the addresses of, 
or contain hyperlinks to, websites. Except to the extent to which the Product refers to website material of the Firm, the Firm has not reviewed the linked site. Equally, except to 
the extent to which the Product refers to website material of the Firm, the Firm takes no responsibility for, and makes no representations or warranties whatsoever as to, the 
data and information contained therein. Such address or hyperlink (including addresses or hyperlinks to website material of the Firm) is provided solely for your convenience 
and information and the content of the linked site does not in any way form part of this document. Accessing such website or following such link through the Product or the 
website of the Firm shall be at your own risk and the Firm shall have no liability arising out of, or in connection with, any such referenced website. 
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