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Base metal prices have given away early year gains
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With (mostly) tepid supply themes, metals are trading the macro

Copper vs Macro: EM/Dollar/CNY
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Copper margins, spreads and positioning help tell you what is going on

Our copper physical indicator still points to moderate tightness (rhs), and producer margins are now slightly
negative vs $6,080/t marginal cost (lhs)
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Fundamental tightness mostly mild across the base metals
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Compare with the genuinely tight, macro defying - Palladium
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Macro sentiment is particularly important to copper in the short run

Copper took the brunt of the trade war fears in June, but divergences to other commodities do not tend to last
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Macroeconomic sentiment is particularly important to copper in the short run

Copper positioning is now very low, and consistent with a sub 50 China PMI print (vs April print of 50.1)
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The ‘hard’ Chinese demand data hasn’t yet shown a collapse

Apparent steel demand

Adjusted apparent demand y/y (Rhs)
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Trade war risks to global growth have been a drag on metal prices

Citi remains cautiously optimistic on a veneer of a US-China trade deal in Q2, perhaps at the June G20 Summit, we note that the

timeline for a potential trade deal to cease tensions could extend well into 2020 or beyond, and that a China-containment strategy

beyond trade will continue. Wider auto-tariffs are still coming.

May 20- US lifts Canada-Mexico metal tariffs: key steps towards USMCA

June 1 — China implements retaliation, increased tariff's across $60Bn of US imports

June 24 — (As soon as) US implementation of 25% tariffs on ~$300bn Chinese imports. The USTR scheduled hearings for
June 17 and headlines suggest tariffs on the $300bn implemented 7 days after.

June 28-29 - G20 leaders summit, Xi-Jump meetings, opportunities for a deal?

November 14 — Hard deadline for US auto/auto-parts — focus on Europe

---------- November 2020- US Presidential elections -------

Simulation GDP at full blown trade war* Auto-auto parts trade balance
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* US- China e.g. 25% tariff on all bilateral US-China trade starting in late 2Q), and a partial increase in 1991 1994 1997 2000 2003 2006 2009 2012 2015
tariffs between the US and the EU (e.g. 25% on US imports of EU cars and parts, plus proportionate
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Source: Bloomberg, Citi Research
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Trump — deal maker or ideologue?

US Equity markets so far largely outperform
but drop from April highs
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Our top down work supports at least 2% Chinese Copper demand growth..

Our 2% China refined copper consumptlon growth forecast looks easily consistent with the latest China credit data. Even assumlng
no incremental y/y growth in credit flows for the remainder of 2019, the credit impulse looks more than sufficient to support our
forecast. We see the impact of higher tariffs as somewhat mitigated by our assumption of sufficient further China easing to get 6.4
percent GDP growth.

The increasing China credit impulse suggests that if anything the risks to our China

refined copper demand growth forecast is skewed to the upside
China Copper End Use Tracker: CCET (3MA, YoY)
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Citi's base case (60% weighting) is constructive vs current prices

Our new base case is predicated on continued 25% tariffs on the first $250bn through the 3Q19, that trade

negotiations continue, and that they resolve during 2H19 with a gradual unwind of tariffs starting in 4Q19.

Basa Matals Scenarico Weight Unit* 2018 1019 2019F 30197 40197 20197
Aluminium (Bull) 10% h 2110 15883 1950 2050 2100 1995
Aluminium [(Base) 60" 34 2110 1883 1900 2000 2050 1960
Aluminium [(Bear) 30%% a4 2110 1883 1600 1600 1600 16T0
Copper (Bull) 10%% i 6530 6216 F200 TE00 T500 T105
Copper (Base) 60 A 6530 6216 5200 400 aa00 6355
Copper (Bear) 30 Bh 6530 6216 S800 S800 S800 5905
Lead (Bull) 10%% Bh 2240 2034 2200 2200 2300 2185
Lead (Base) 60% Bh 2240 2034 1850 1900 2000 1945
Lead (BEear) J0% 8 2240 2034 1700 1500 1800 1T35
Hickel (Bull) 10% Iha 13115 12365 13000 13500 14000 13215
Hickel {(Base) 60% A 13115 12365 12000 12500 13000 12465
Hickel (Bear) 30%% a4 13115 123685 10000 10000 10000 A0550
Tin (Bull) 10%% 34 20371 21002 22500 22500 22500 22126
Tin (Ba=se) 60%% i 20370 21002 20000 20500 21000 20625
Tin (Bear) 30 Bh 203T0 21002 18000 18000 18000 18750
Zinc (Bull) 10%% Bh 2920 2704 3300 2000 2700 2925
Zinc (Base) 60%% BAh 2920 2704 2800 2500 2300 25T5S
Zinc (Bear) J0% Bh 2920 2704 2500 2400 2100 29425
Alumina (Bull) 10% B 4TS5 387 420 420 415 410
Alumina (Base) 60% h 4T5 387 405 390 385 392
Alumina (Bear) 30 Bh 475 387 370 360 350 365
MW premiunm (Bull) 10%% cill 19 19.2 19.0 20.0 21.0 20
MW premium {(Base) 60%% cill 19 19.2 185 17.0 15.0 17T
MW premium {(BEear) 30%% cilla 19 19.2 128.0 15.0 13.0 16

Source: Bloomberg, LME, China NBS
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Positioning is largely ‘flushed’ out,

3.0

2.5

2.0

1.5

1.0

0.5

0.0

=

Copper net spec’s back to lows pre

Trump election & “reflation” trade
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Base metals are trading into cost, but the posts can change

Aluminium margins vs thermal coal
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Source: Bloomberg, Wood Mackenzie, Citi Research
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How low can copper go? <$5000/t is possible on big surplus, collapsing costs

Volatility in labor and services costs tends to be
: associated with moves in the dollar, while the
demand balance as well as (pro-cyclical) : : )
: other components are linked to commodity prices
marninal ~rncte ]
12000 Copper price such as oil, coal, and steel

Copper marginal costs (90%.ile total cash + sustaining)
Copper marginal costs (Citi cost tracker forecast)

Copper prices are a function of the supply and
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1) $5k= major trade war escalation= major surplus, 5% USD vs producer currencies, -20%
consumables: Oil to $60, coal to $67 and steel scrap to $260
2) Citi bear case = $5,500, China stimulus/scrap recovery = small surplus-balanced.

Source: Bloomberg, Wood Mackenzie, Citi Research
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$US non commercial positioning is long...
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..supported by widening US-ROW interest rate differentials
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Source: Bloomberg, Citi Research
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Long run price forecasts

Point Prices Annuals
0-3M 5-12M Q32018 Q42018 | O1 2019 02 2019E Q3 2019E Q4 2019E | Q1 2020E Q2 2020E Q3 2020E Q4 2020E 2020E 2021E 2023E

Energy 5Y Cyclical

ICE Brent K] 74 G0 S0 E5
WY RER WTI [g:] 63 25 43 &0
Henry Hub Natural Gas 27 28 27 . . . . 2.4 27
LME Aluminum 1,950 2,000 2,200 2,050 A
LME Copper 6,200 6,600 7,500 7,300 (Rl
LME Lead 1,850 2,000 2,000 2,200 NI
LME Mickel 12,000 12,500 15,000 13,625 14,000 A
LME Zinc 2,600 2,300 2,400 2,400 NI
COMEX Gold 1,325 1,400 1,200 1,400 A
Silver 155 16.0 16.5 18.0 A
Platinum 530 Q925 1,150 1,000 A
Palladium 1,350 1,200 500 200 NIA
Hard Coking Coal (Spot) 210 190 125 160 A
Thermal Coal Asia (NEWC) LUSDMMT g2 g3 &0 &0 (Rl
Iron Cre Spot (TS 100 54 25 7 7 7 G0 T/
agricwtwsre ...
CBOT Corn 370 380 [RI 430 NI
CBOT Soybeans 800 850 AR 1,000 A
CBOT Wheat 430 200 (R avs A
ICE Sugar 125 145 AR A A
ICE Coffes =[] 100 IR (R A
ICE Cocoa 2,300 2,350 I IR NIA

Source: Citi Research
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Additional slides



Quantifying the impact of US tariff's on Chinese economy

Quantifying the impact of US tariffs on Chinese economy
First-Round

Second-Round Potential Third-Round
2 Sep 218 Some time in 2019 2019

Source Formula

6 Jul | 22 Aug 2018

LS o raise import tarffs Policy Decision a 25% 10%% 15% 25% 25%
Pass4hrough of tanffs to prices Feenstra (1989) b 0k 0k 0.k 0.h 0k
LIS import prices to increase Calculation c=a'h 15% h% 9% 15% 15%
LIS imports from CM subject to tanffs ($bn)  Policy Decision d a0.0 2000 200.0 2b7.0 2T
S import price elasticity Kee et al (2008) e 339 -31.39 -3.39 -3.39 339
LIS imports from CM 1o decline (§ bn) Calculation f=ctd*e 254 A0 7 4110 -133 8 -2b2 9
CN-UIS frade surplus § bn) CMN Customs 2017 g 2779 2179 2179 2179 2779
CM total exports [ bn) CM Customs 2017 h 22k34 22635 22635 22635 22635
CM GDP (§ bn) MBS 2017 i 12,2537 12,2537 12,2537 12,2537 12,2537
C N total urban employment (ppl mn) MBS 2016 f 424 6 424k 42456 4245 424 6
Impact on CH-US trade surplus Calculation k=F/y 4.1% 14 6% -22 0% A8 9% 94 5%
Impact on CM expors Calculation [=th -1.12% -1 .80% -2 0% 4 00% -11 51%
Impact on CH GDP Calculation m=Ff/ 4.21% {.33% {.50% 1.11% -2.15%
Impact on CM employmert (ppl th) Calculation n=FA**1000 H81.0 -1,409.7 21145 AT047 41099

Source: Bloomberg, Wood Mackenzie, Citi Research
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Longer term — China consumer shift and shale supply growth are headwinds

China slowdown is weighing heavily on commodities
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Global growth drives metals and bulk commodity consumption

Copper demand growth is relatively tightly linked to global IP growth
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We continue to assume below trend (<3%) copper demand growth

. . ‘
We forecast sub-trend copper demand growth Refined copper consumption by economy (‘000t)
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Long run copper pricing dynamics

The copper supply gap is gradually opening up, in ...and not enough mine supply will be built at current
large part driven by EV demand for copper... nricoc
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A non-zero level of copper capex is required owing to mine depletions

Baseline copper mine supply is set to decline by 4.65mt through 2030 Copper declines are set to be broad based but the
includ ject d tructi di ted after di ti . .
glr;gvtljafcse];r(?dggt)s under construction and is presented after disruption base of Chilean and Zambian supply looks
particularly challenged (‘000t, 5-yr change)
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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, subject to the license scope and the applicable laws and regulations in the Republic of China. CGMTS is
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]. Pursuant to the applicable laws and regulations in the Republic of
China, the recipient of the Product shall not take advantage of such Product to involve in any matters in which the recipient may have conflicts of interest. 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.
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The Product is not to be construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.

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 source for all referenced prices, unless otherwise stated, is DataCentral. Past performance is not a guarantee or reliable indicator of
future results. Forecasts are not a guarantee or reliable indicator of future performance. 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.

© 2019 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 (or to value) of one or more financial products or instruments and/or (b) measuring or comparing the performance of a financial
product, a portfolio of financial instruments, or a collective investment undertaking, 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 fithess 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. Part of this product may contain Sustainalytics proprietary
information that may not be reproduced, used, disseminated, modified nor published in any manner without the express written consent of Sustainalytics. Sustainalytics, 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. Any information attributed to Sustainalytics is provided solely for informational purposes
and on its own should not be considered an offer to buy or sell a security. Neither Sustainalytics nor all its third-party suppliers provide investment advice (as defined in the
applicable jurisdiction) or any other form of (financial) advice. The information is provided “as is” and, therefore Sustainalytics assumes no responsibility for errors or omissions.
Sustainalytics cannot be held liable for damage arising from the use of this product or information contained herein in any manner whatsoever. 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.

ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST
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