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Big picture: Key observations in Aug'22

1. Four major themes dominate discussions: 2Q reporting season, potential consensus
estimate downgrades and European energy crisis

>

China crude steel output: End-August crude steel output rates are down 10% vs June
highs. If current rates hold through Y/E, China crude steel output’22 will decline 3% YoY.

2Q reporting season: Overall, steelmakers’ earnings positively surprised the street
(beats being driven by higher realised steel prices, volumes and better sales mix).

Consensus downgrades: We think the market has incorporated a downturn into EU
steel projections (consensus EU HRC ¢.30% lower vs spot) and see limited downgrade
scope unless the market anticipates a deeper macro deterioration vs GFC-type crisis.

European Energy crisis (covered in ): EU countries with >10% of energy
supplies dependant on Russian gas account for ¢.50% of EU27 crude steel output; AImost

40% of European output is EAFs; EU crude steel output down 10% in 6m22.

Supply: GSS Tracker: Production rates in China plummeted in July (China -10% MoM, ex-

China — broadly stable MoM; China +5% YoY, ex-China -10% YoY) —

Demand: GSD Tracker: Steel demand slowdown in China (PMI declined, auto production

drop, lower construction activity) —
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In Focus (1): China crude steel output

1. China crude steel output and utilisation rates started to decline
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« End-August daily crude steel output rates are down 10% vs June highs (yet still
stand 14% above Feb’22 lows).

« Chinese output has slightly recovered post after 5 weeks of consecutive decline

from June highs.

If current July rates hold through year-end, 2022 China crude steel output

could decline 3% YoY (roughly in line with GS est of a 2% decline and state target
of declining steel output).

CHINA monthly crude steel production
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2022E (3% yoy decline, stable output ahead)
—eo— 2022E (5% yoy decline, assuming usual seasonality)

2022 (actual)

Source: CISA, Mysteel, World Steel Association, Goldman Sachs Global Investment Research

Scenarios on daily output growth rates vs July'22 level
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For China crude steel production in 2022 to show moderate yoy decline
average daily steel output should remain at current level
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| In Focus (2): 2Q22 reporting by DM steelmakers

Below we present key 2Q22 reporting highlights for steelmaking companies:

> Profitability beats driven by higher steel prices, sales volumes and better mix:
Steelmakers surprised the street positively on profitability, with beats mainly driven
by higher realised steel prices, steel shipments and better sales mix. On the negative
side, cost inflation was high, driven by higher energy and raw materials.

> Beyond 2Q22 earnings expected to normalise (but at higher levels vs history) on

narrowing ferrous feed spread.

2Q'22 EBITDA beat vs conensus, % Steel segment EBITDA (calendar periods), $bn
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1.

In Focus (3): EU steel estimate downgrades risks

Estimates likely reflect a potential economic downturn: Visible Alpha (VA) FY23E

EBITDA for EU steelmakers is already down ¢.15% from peak levels in the past 3mo.

VA European steel estimates are based on a >30% decline in EU steel prices in the

next 12 mo to EUR 560/t (vs spot EUR 820/t and EUR 510/t average in 2013-22).

We see limited scope for further downgrades unless the market anticipates a

deeper macro deterioration vs a GFC-type crisis that could bring prices down to EUR
450/1, implying ¢.45% downside from current spot prices.

The street already downgraded EU steelmakers

EBITDA 2023 forecasts by 15% vs peak level

EU steelmakers EBITDA*
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Source: Thomson Reuters, Visible Alpha, Bloomberg, Goldman Sachs Global Investment Researc
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decline >30% in the next 12 mo
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What

Big picture: The steel & iron ore navigator

was important in August

HRC / rebar prices continued decline in key regions // Global steel output fell

- MoM // Auto production showed negative consecutive dynamics

China crude steel output declined MoM // Sieel demand showed negative MoM
dynamics // Sieel net exporis decresed MoM

US steel production increased slightly MoM with moderate production
capacity utilisation rate

EU Steel demand was down MoM // Steel output declined MoM // Metal
spreads are high

Latam steel production remained largely stable MoM // Consumption also

- showed broadly stable consecutive dynamics
- exports were slightly up MoM

BS output slightly recovered MoM // steel consumption declined // steel

[ ROW indicators ][ GS steel S/D model ][ GS Steel price outlook ][ Comps & Bookshelf

Coking coal

Prices, premia and Domestic iron ore
margins trajectory output import

China port inventories Brazil & Australia 10
grow (~6wks of use) shipments on increase
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L GSS: Global Steel Supply Heatmap in August 2022

Steel supply momentum is lower MoM and YoY owing to Chinese steel production drop

Green indicates high supply vs recent history; Red indicates lower supply vs recent history

Steel Supply
Jul-21  Aug-21 Sep-21  Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Apr-22  May-22 Jun-22  Jul-22

Global steel supply momentum index e o ° o
(100% highest) 56%  42% 51% 60%

Global crude steel production 162 157 | 144 146 143 159 155 | 148 161 163 170 158 | 149

64%

Crude steel production 86.8 . 86.2 81.7 75.0 88.3 92.8 96.6 90.7
China Effective capacity utilisation 84% 82% 75% 75% 89% 93% 97% 91% -
Net steel export/(import) 106 110 113 111 112
Inventory 1,157 1,076 926 765 630 622 1,147 1,306 1,254 1,185 1,185 1,078
Crude steel production 13.0 11.6 12.7 13.4 12.9 11.7 12.8 12.3 12.9 11.8
EU Effective capacity utilisation 77% 84% 89% 86% 78% 78% 85% 86% 83%

Monthly steel import 2.4 25 2.4 26 2.0 37 14 18 22

Crude steel production
us Effective capacity utilisation
Monthly steel import, '000 st

7.2 7.2 7.3 7.0 6.9 7.2 6.9
94% 95% 91% 90% 94% 90%
3.2 2.9 3.0 3.1 2.7 2.8

Crude steel production
Black Sea Effective capacity utilisation
CIS net export

123 115 118 122 122 122 107 107 107 10.6
98%  91%  94%  97%  97%  97%  85%  85%  85% 84%
3.1 3.1 33 3.4 32 33 29 22 24 26 23

Crude steel production 3.8- 3.9 3.9 35 3.7 3.7 3.6 3.8 3.7-
LATAM Effective capacity utilisation 96% 98% 98% 88% 93% 93% 90% 95% 93%

Brazil's inventory, kt 1272 1,334 1254 1,229 1,160 1,189 1,202 1,185 1,124 1,129 1,207

Brazil net export, mnt - 267 - 107 - 66 40 - 1 116 78 94 85 148 2| 178 11

Global steel supply momentum index shows global steel supply dynamics (based on statistics in key regions) within LTM period

Source: ACEA, CISA, Mysteel, Bloomberg, Goldman Sachs Global Investment Research Global Investment Research /
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S GSD: Global Steel Demand Heatmap in August 2022

Steel demand momentum showed signs of slowdown with falling PMI, auto production and lower construction activity

Green indicates high demand vs recent history; Red indicates lower demand vs recent history

Steel Demand
Jul-21  Aug-21 Sep-21  Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Apr-22  May-22 Jun-22  Jul-22

Global steel demand momentum index
(100% highest) 56% 38%- 46% 42% 42%- 62% 53%

47%

Credit Impulse -5.3 71 -85 88 85 71 5.6 -6.8 -3.1 2.6 -0.4
Manufacturing PMI 50.3 492 50 50.6 499 509 491 504  48.1 48.1
china Auto production, mn 1.8 1.7 2.0 2.3 2.5 2.3 1.8 2.2 1.9 2.5
Auto sales SAAR, mn 19 17 16 19 17 23 18 14 18
FAI, YTD YoY % 10% 9% 7% 6% 122% 9.3% 6.8%  6.2% 6.1%  5.7%
New property starts, mn sgm 0.2 0.2 10.5 8.6 8.6 2.0 1.6
Construction index 111 111 112 112 112 115 116 116 115 115
Manufacturing PMI index 61 58.3 58 58.2 57.9 58.5 57.9 56.3 55.3 54.2
Europe .
Auto production, mn 1.4 1.2 12 15 13 12 14 13 12 1.3 1.4
Auto sales SAAR, mn 120 123 103 106 11.0 121 55 56 94 99 10.3 10.8
Non-residential spend SAAR, $mn - 807 807 822 833 832 - 839 833
us Residential spend SAAR, $mn 785 790 787 805 810 836 876 882 891 900
Auto production, mn 09 1 1.1 12 10 1.1 11 14 11 1.2 1.2
Auto sales SAAR, mn 148  13.1 130 129 124 150 141 133 143 12.7 13.0
Auto production, k units 164 165 173 178 166 185 186 206 204
Auto new registration, k units 151 149 133 140 129 128 164 151 159
Brazil Sao Paulo ReﬁLE:tate launches, 74 8.6 79 78 8.0 4.9 98
D geeess i?]g‘:fa'es el 86.7 825 799 765 81.6 748 82.6 -

Global steel demand momentum index shows global steel demand dynamics (based on statistics in key regions) within LTM period
Source: ACEA, CISA, Mysteel, Bloomberg, Goldman Sachs Global Investment Research Global Investment Research 8
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8 Global: Auto Corner: Demand

Strong auto sales momentum in Jun’22: sequential growth in all key regions
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i Global: Auto Corner: Production

Top 3 regions* auto production showed slowdown in July

Top-3 regions™ (c.70% share) auto production,

Auto production change, %
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U Global: Steel prices: Flat steel highlights

HRC prices: Negative dynamics with close to double-digit declines in key regions

HRC pricesin majorregions, $/t

HRC 1m price performance : HRC YTD
2,350 ($ terms) price performance ($ terms)
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China -2.0% Japan -6.1%
1,350 I P ’
. Japan 2.3% Brazi -16% [N
. Black Sea 5.5% [0 China 211%
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Flat steel prices are well below historical highs in all regions

HRC prices percentile vs. history HRC latest price vs peak levels ~ Peak p”"t‘;
mon
2 100% L " Aug'21 Jun'21  May21 Mar'22 Mar21 Mar'21
0 80% o AT OSSAN A L L e e e e e m e e === -
32 60%
2 40%
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Source: S&P Global Platts, Goldman Sachs Global Investment Research Global Investment Research 11
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Ji8 Global: Steel prices: Long steel highlights

Rebar prices: Mostly negative dynamics in key regions

Rebar prices in major regions, $/t Rebar 1m price Rebar YTD price
1,550 performance ($ terms) performance ($ terms)
1'350 China EU
1,1928 Japan -0.6% Brazil I 3.3%
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Rebar prices stand well below peak levels observed in 2021 and 2022

Rebar prices percentile vs. history Rebar latest price vs. peak levels
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Source: S&P Global Platts, Goldman Sachs Global Investment Research Global Investment Research 12
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S Global output

July’22 global crude steel output
« -6% MoM steel output decline, CHI -10%, Ex-China +1% MoM

On a YTD basis, global crude steel output

* -6% YoY globally, CHI down 6% yoy, ex-China down 5% yoy
Usual seasonality implies declining steel output in 2H

Global crude steel production, monthly, mnt 105
100
170 95
160 90
85
150 80
140 75
120 65
Jan Feb Mar Apr May Jun |Jul |Aug Sep Oct Nov Dec 60 e
Al
—2016  ——2017 2018 2019 P
——2020 =—2021 =e=2022 SE=<z 37
—China

Dotted line shows crude steel dynamics in line with usual seasonality

Source: World Steel Association, Goldman Sachs Global Investment Research
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On a YoY basis, July’22 steel output is down 8% YoY (-6% yoy China and -9% yoy ex-China)

Jul-22

13



goldman

= Global: Capacity

Chinese capacity utilisation declined in July (82% in July vs 91% June vs 97% in May and 82% in LTM). Ex-China capacity
utilisation remained roughly stable MoM (89% in July vs 88% in June vs 95%/93% in May/LTM).

Ex-China effective steel capacity utilisation*

Effective steel capacity utilisation*
° ) 100%
100% XA ‘ 7 95%
95% ' Yr" a / ° o
K AR _ \ 91%  90%
0% . 85% / /\
85% i 90% 80%
80% 88% 759,
75% 70%
70% 65% \’
65:/0 ——Global -—China ~—Ex-China 60%
60°% e 2222288885535 4% 8
AN AN NN N O = C O 0O = C O 0 % C O 00 = C
RS 8233823882338 =3
Sno=2SnAa =S —EU —India Japan —US —Black Sea

Annualised spare capacity by region, mnt

7Y ll 306 Total ex-China spare
X
o
o

capacity of c.90mnt
annualized, 5% of LTM

_ 2‘[7 output
o I I
~ 42.0 41.8
mom 25 s 82 25.8
& O P o e -
Q}@‘* < Global|China Black EU Japan India US ROW

A B ) Sea

* Effective steel capacity is calculated as latest monthly output as % of peak output in last 3 years Global Investment Research 14
Source: World Steel Association, Goldman Sachs Global Investment Research
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Trina Chen +852 2978-2678 Trina.chen@gs.com

August daily steel output in China recovered in August,
but still 12% higher vs Feb’22 lows

32 China daily crude steel production, mtpd

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1Q 2Q 3Q 4Q
—2019 —2020 2021 —2022

To reach state target of declining steel output, Chinese
steel production needs to remain stable vs current levels

110 CHINA monthly crude steel production
100
90
80
70
60
50
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2016 ——2017 2018 2019
—2020 =202 1 - = 2022E**

*2016-20 average ; **: Assuming monthly seasonality in line with last 5Y average

2022 output trajectory in Apr-Aug is similar to 2021

China crude steel production MoM ;| %

24%
18%
13%
°/o 5/0 4%%4% 3% 20/0 3%
™ |
e L 5 T U
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e 10°/ -10% 11%
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m2022A 2021 m5Y median seasonality

By end-August’22, China’s BF capacity utilisation rates
increased to 85% from 81% level recorded in July’22

100%

China’s BF capacity utilisation rate
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Ghina; Macro, indicators

Trina Chen +852 2978-2678 Trina.chen@gs.com
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China Credit Impulse

China Manufacturing PMI
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Source: China NBS, Bloomberg, Goldman Sachs Global Investment Research

Ghina; Steel demand: Property, ...

Trina Chen +852 2978-2678 Trina.chen@gs.com Yi Wang +86 21 2401-8930 yi.wang@gsgh.cn

In China, home sales decreased 11% MoM in July

Monthly total Floor Space of Houses for
Business Use Sold (10000 sqg.m)

China real estate sales value, CNY 2200
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Ghina: Steel demand: Property. .

Trina Chen +852 2978-2678 Lisheng Wang +852 3966-4004

GS China Property Barometers team -- [i1¢, 22 August 2022
The long-awaited recovery of property transactions in June faded in July and Aug. We now have lower expectation on
property activities in the next selling season that will kick off in Sept.

Although the number of mortgage boycott incidents has not grown much in the past weeks, we believe the occurrence
of the incidents could suggest completion risk that the government/developers/other relevant parties are facing.

GS China Financial Services team -- |1k, 21 July 2022
We believe risks in the mortgage book are manageable, given 1) mortgage loans in China are recourse in nature, and
fully amortized (up to 30Y), and 2) household deposits more than cover total household borrowing (1.5X as of FY21).

Household leverage deteriorated in the latest cycle: Borrowing rose to 62% of GDP as of 2021 vs. 49% in 2017.

Stress more likely in lower-tier cities and non-mortgage loans: Rising Debt Service Ratio (DSR) in lower-tier cities
with: 1) higher mix of property sales; and 2) falling property prices in 2022 suggests lower-tier cities could see stress.

Percent Percent Percent mom, annualized, sa Percent mom, annualized, sa

100 -

75 -

50 -

25 -

0

Source: China NBS, Bloomberg, Goldman Sachs Global Investment Research
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Ghina; Steel trade

Trina Chen +852 2978-2678

China has maintained high net export in July (+27% YoY) as high domestic production happened amid slow domestic

buying activity

China Steel net trade (export-import), mnt
12.0 July'22: 5.9 mnt
10.0 -13% MoM
8.0 +27% YoY

© © O NNMNNMNOWO®O 0000 OO0 O OO ™M+~ AN N
TT T T TITTTINT T A QA
cC > 0O c > c > 00 c >0 c >2>0c >0 c >
C © O @ © O @« W O @ © OO @ © O ®©® O © ©
DTSN DODSNDODSNDDODSNDTDDSNDD SN DS

In July China exports remained at one of the highest levels in past 5 years, while imports are close to multi-year lows

China Steel Export, mnt China Steel Import, mnt
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| Inventory

Q I;]-nnnBasm Sel‘la am contacts

Trina Chen +852 2978-2678 Trina.chen@gs.com

De-stocking in July vs typical stable inventory levels

700
600
500
400
300

above
history
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typical stable inventory for this period
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Source: Bloomberg, Goldman Sachs Global Investment Research
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“ 4 China: Steel demand

Trina Chen +852 2978- 2678 Trina.chen@gs.com

July China apparent steel consumption was weaker MoM, well below 2021 levels and in line with the mid-cycle

China apparent steel consumption*
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* Apparent Steel consumption = Output — Export + Import

Source: Bloomberg, Goldman Sachs Global Investment Research Global Investment Research 21
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Source: S&P Global Platts, Goldman Sachs Global Investment Research

China: Steelmakers’

GS China Basic Materials Team contacts
Trina Chen +852 2978-2678 Trina.chen@gs.com

profitability

China steel prices, RMB/t

—=Rebar spread, Rmb/t
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Sachs Europe: Steel indicators

ntacts
Nina Dergunova +74956454230 nina.dergunova@gs.com

EU crude steel production, mnt Europe apparent steel demand
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Sachs " Europe: Steel indicators

EU team contacts
Nina Dergunova +74956454230 nina.dergunova@gs.com

EU Monthly Steel Imports (kt) EU Construction Index
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HCIIS
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{8 S: Steel indicators

{eant contacts
Emily Chieng +1-917-343-5603

US crude steel production, mnt

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

—=2016 -——2017 2018 -——2019
—2020 =—2021 =—=—2022

US steel prices ($/1)

N N N N £V 2V v
g Y Y Y Y Y Y Y \Y
SRR S R
=—US HRC $#t =——US Rebar$t =—US Scrap $/t

Emily.chieng@gs.com

US Steel production capacity utilisation, %
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Rolling 12m YoY %

Global Investment Research

Rolling 3m YoY %
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US: Steel indicators

Emily Chieng

+1-917-343-5603 Emily.chieng@gs.com

Monthly steel imports by product

Monthly steel imports by region
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i | atin America: Steel indicators

Marcio Farid +55-11-3371-4580 Marcio.farid@gs.com
. . . Brazil steel prices (R$/ton)
Latin America crude steel production, mnt 2400
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Latin America: Steel indicators

GS Latin America team contacts

Marcio Farid +55-11-3371-4580

Marcio.farid@gs.com
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Latin America: Steel indicators

GS Latin America team contacts

Marcio Farid
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Black Sea region: Steel indicators

ea reglion contact
Nina Dergunova +7-495-645-42-30 Nina.Dergunova@gs.com

Black Sea crude steel production, mnt Apparent steel consumption, mnt
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Nina Dergunova +7-495-645-42-30 Nina.Dergunova@gs.com
Rebar FOB Black Sea steel prices, $/t Black Sea and Russia HRC prices, $/t
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Bulks (iron ore, coking coal)






Iron,ore: TOP-5 output

Geydar Mamedov +7-495-645-40-41 Geydar.Mamedov@gs.com

Nicholas Snowdon +44 20 7774-5436 Nicholas.snowdon@gs.com

Marcio Farid +55-11-3371-4580 Marcio.farid@gs.com
After 10% QoQ output growth in 2Q GS sees further Overall in 2022 TOP-5 miners’ production is expected
+5% QoQ in 3Q (stable YoY) and another +2% in 4Q stable YoY

mn tonnes 1OP-5 iron ore production by quarters . _. Fos=====-=
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Production guidance for 2022

. 2022 guidance YoY, % YoY, Mct .

Company Unit Min 9 Max Min Nax Min Max Guidance change

Rio Tinto Mn t 320 335 -1% 4% -2 13 Confirmed in July'22

Vale Mn t 310 320 29, 1% 6 4 Downgraded from'320-330 mntin

July'22

Anglo American Mn t 60 64 -6% 0% -4 0 Confirmed in July'22
Fortescue Metals Group* Mn t 187 192 1% 4% 2 7 Released in July'22

BHP* Mn t 278 290 11% 16% 27 39 Released in July'22
TOP-5 combined Mnt 1,155 1,176 2% 4% 18 49

* FY23 guidance (Jul'22-Jun'23) for FMG and BHP; For FMG it represent the shipments

Source: Company data, Goldman Sachs Global Investment Research Global Investment Research 35
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Pricing and penalties

Seaborne iron ore and pellet prices (CIF China)

US$/dmt
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65% Fe ===62% Fe 58% Fe 62% Fe Lump ===Pellet

High / low grade iron ore premiums / vs 62% Fe
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=—=65% Fe 58% Fe =—=62% Fe Lump =Pellet

Source: Platts, Bloomberg, Goldman Sachs Global Investment Research.

58% Fe price realisations
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lron.Ore: Seabaorne.frade S

Geydar Mamedov +7-495-645-40-41 Geydar.Mamedov@gs.com
Nicholas Showdon +44 20 7774-5436 Nicholas.snowdon@gs.com
Marcio Farid +55-11-3371-4580 Marcio.farid@gs.com
Brazilian iron ore shipments, kt Australia iron ore shipments, kt
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Source: S&P Global Platts, Bloomberg, Goldman Sachs Global Investment Research Global Investment Research 37
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China Iron Ore

Imports (ex Aus/Brazil) and domestic production and stocks

Chinese imports - ex Aus/Brazil China Ex Aus/Brazil iron ore imports by Country
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Source: Mysteel, China NBS, Bloomberg, Goldman Sachs Global Investment Research.
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China Iron Ore

Chinese port inventories

China portside iron ore stockpiles

We calculate around 5 weeks of inventory
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Source: Mysteel, Steelhome, Bloomberg, Goldman Sachs Global Investment Research
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S Steel margins and coking coal prices

Premium Hard Coking Coal, Australia export, $/t Semi Soft Coking Coal, Australia export FOB, $/t
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Coking coal: Production
GS China Basic Materials Team contacts
Trina Chen +852 2978-2678 Trina.chen@gs.com

China daily coking coal output remained roughly stable MoM in August, c.15% higher vs Feb lows and 4%
higher vs 2021 — has room to grow back to 2019-20 levels.

China's coking coal weekly production*, mnt/d

0.70
0.65
0.60
0.55
0.50
0.45
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1Q 2Q 3Q 4Q
—2019 2020 2021 —2022

*Output of processed coking coal from the 110 independent and affiliated Chinese wash plants

Source: MySteel, Goldman Sachs Global Investment Research Global Investment Research 41
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Coking coal: China imports

China met coal imports from Australia (annualised),

China met coal imports (annualised), Mtpa Mtpa
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China met coal imports from Mongolia (annualised),
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Coking coal: International trade: Exports

Australian met coal exports (annualised), Mtpa Canada met coal exports (annualised), Mtpa
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LGS global steel prices outlook

Units SPOT 2018 2021 2022E 4Q22E
China :
HRC Rmb/t | 3,900] 4,182 3,856 3,898 5,420 1 4,383 4,022 4,997 4,997 3,768 3,768
YoY /QoQ % 8% -8% 1% 38%: -14% -5% -4% 0% -25% 0%
Rebar Rmb/t 4,124 3,885 3,718 5,042 : 4,375 3,778 4,852 4,852 3,898 3,898
YoY /QoQ % 8% -6% -4% 35%: -12% -5% -5% 0% -20% 0%
us :
HRC EXW Indiana US$/st 835 601 586 1,601 | 1,087 700 1,246 1,301 1,000 800
YoY /QoQ % 34% -28% -2% 173%: -32% -36% -30% 4% -23% -20%
Rebar EXW US Southeast US$/st 678 662 609 904 : 1,024 700 1,079 1,169 1,000 850
YoY /QoQ % 24% -2% -8% 48%]| 13% -32% 8% 8% -14% -15%
European :
HRC, EXW South and North Europe domes EUR/t 755 544 463 465 955 : 905 600 1,035 1,087 800 700
YoY /QoQ % 4% -15% 0% 105%: -5% -34% 10% 5% -26% -13%
Merchant bar, Europe domestic delivered EUR/t | 1,045 584 522 477 772 : 1,023 600 1,012 1,279 1,000 800
YoY /QoQ % 11% -11% -9% 62% 32% -41% 19% 26% -22% -20%
Black Sea :
HRC, Black Sea exports FOB US$/t 550 460 467 860 I 719 567 885 777 570 643
YoY /QoQ % 10% -16% 2% 84%; -16% -21% 2% -12% -27% 13%
|
Rebar, Black Sea exports FOB US$/t 526 439 428 6731 633 517 765 680 595 493
YoY /QoQ % 15% -17% -2% 57%: -6% -18% 8% -11% -13% -17%
Russia domestic :
Adjusted” HRC, Russia FCA US$/t 578 551 495 866 1 722 570 850 796 584 659
YoY /QoQ % 5% -5% -10% 75%: -17% -21% -18% -6% -27% 13%
Domestic / Export spread US$it 28 91 28 61 4 3 (34) 19 14 16
|
Rebar, Russia FCA US$/t 509 486 422 6841 621 507 769 660 577 478
YoY /QoQ % 12% -5% -13% 62%: -9% -18% 1% -14% -13% -17%
|
Brazil :
HRC RS$/t 5,000 2,789 2,576 2,941 6,170 | 6,165 5,153 6,020 6,339 6,300 6,000
YoY /QoQ % 23% -8% 14% 110%: 0% -16% -5% 5% -1% -5%
|
Rebar RS$/t 4,250 2,546 2,726 2,762 5,076 : 5,000 4,889 4,300 4,967 5,538 5,193
YoY /QoQ % 321% 7% 1% 84%; -2% -2% -14% 16% 12% -6%

* Domestic HRC price is adjusted for VAT and transportation costs

Source: S&P Global Platts, Goldman Sachs Global Investment Research Global Investment Research 45



S GS global steel S/D Model

GS Steel Supply and Demand Summary

2022 yoy 2023 yoy

(Million tonnes) 2022E 2023E 2024E  2025E chng, % chng, %
Crude steel production

us 87 88 73 86 87 92 93 98 2% 5%
Japan 104 99 83 96 92 98 100 102 -4% 6%
Western Europe 167 157 139 160 144 144 149 150 -10% 0%
Other DM 36 35 32 22 22 23 23 24 0% 2%
Total DM 394 379 327 364 345 356 365 373 -5% 3%
China 935 1012 1065 1033 1016 1006 1004 1000 -2% -1%
South Korea 72 71 67 71 73 75 80 81 4% 2%
India 109 111 100 115 124 133 145 155 8% 8%
Black Sea 138 134 137 142 126 145 145 145 -11% 15%
Other EM 154 146 147 188 158 173 176 180 -16% 9%
Total EM 1409 1475 1517 1549 1497 1533 1551 1561 -3% 2%
Total crude steel production 1803 1854 1844 1913 1843 1888 1917 1935 -4% 2%

Steel consumption

China 879 963 1050 1026 1015 1010 1012 1014 -1% 0%
India 97 103 89 106 112 116 119 123 6% 3%
us 101 99 82 100 99 100 102 104 0% 1%
Japan 65 63 53 56 59 61 62 64 5% 3%
South Korea 54 53 49 52 53 54 56 58 3% 3%
Black Sea 80 78 81 85 76 85 86 88 -10% 11%
Other 435 408 370 450 468 477 482 487 4% 2%
Total steel consumption 1711 1767 1772 1874 1882 1903 1920 1937 0% 1%
Balance 92 88 73 39 -39 -14 -4 -3

Net steel export/(import)

China 55 49 15 6 1 -4 -9 -14 -77% n/a
India 13 9 12 9 12 18 26 32 28% 53%
us -15 -11 -9 -14 -12 -9 -9 -6 n/a n/a
Japan 39 36 31 40 34 37 37 37 -16% 11%
South Korea 54 53 49 52 53 54 56 58 3% 3%
Russia 59 57 57 57 50 61 59 57 -13% 22%
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GS Iron Ore S/D Model

GS Commodity Team contacts
+44 20 7774-5436

Nicholas Snowdon

(Million tonnes) 2013 2014 2015 2016 2017 2018 2022E 2023E
Crude steel production - DM
us 87 88 79 78 82 87 88 73 86 87 92
Japan 111 111 105 105 105 104 99 83 96 92 98
Western Europe 166 169 166 162 169 168 160 135 152 144 146
Other DM 20 21 20 20 21 22 22 19 22 21 22
Sub-DM 384 389 380 375 385 380 369 311 356 344 358
Crude steel production - EM
China 775 813 801 805 868 923 996 1054 1029 978 994
South Korea 66 71 70 69 71 72 71 67 71 71 75
India 81 83 90 95 101 109 111 100 115 121 130
Russia 69 71 71 70 71 72 72 73 77 68 66
Other EM 203 200 195 201 221 232 225 223 257 261 266
Sub-EM 1194 1238 1197 1213 1290 1409 1475 1517 1549 1498 1531
Global crude steel production 1578 1627 1577 1588 1674 1789 1844 1828 1905 1843 1888
y/y growth 4.1% 3.1% -3.1% 0.7% 5.4% 6.8% 3.1% -0.9% 4.2% -3.3% 2.5%
Iron ore demand
Global iron ore demand 62% Fe 2043 2099 2063 2055 2084 2081 2229 2216 2223 2146 2196
y/y growth 9.9% 2.7% -1.7% -0.4% 1.4% -0.1% 7.1% -0.6% 0.3% -3.5% 2.3%
China 1239 1254 1242 1228 1242 1237 1342 1404 1346 1279 1300
ex-China 804 845 821 827 842 845 887 812 877 867 896
Seaborne iron ore demand
Global iron ore seaborne demand 62% Fe 1236 1377 1388 1452 1504 1475 1583 1597 1581 1507 1571
y/y growth 8.4% 11.4% 0.8% 4.6% 3.5% -1.9% 7.3% 0.9% -1.0% -4.7% 4.3%
China 806 916 940 1011 1059 1046 1117 1169 1125 1070 1115
ex-China 430 460 449 441 445 428 466 428 456 437 456
Iron ore seaborne supply
Australia 605 748 799 846 870 887 887 912 910 916 928
Brazil 326 339 361 359 356 371 361 331 367 354 395
South Africa 60 64 15 15 64 64 60 61 60 57 59
Canada 39 47 12 14 47 47 53 57 58 66 74
Other (India, Mexico, Bosnia, Kazakh, Ukraine etc) 212 181 212 235 171 142 146 188 176 124 137
Global seaborne supply 1243 1379 1399 1468 1507 1512 1507 1550 1571 1518 1593
y/y growth 11.9% 10.9% 1.5% 4.9% 2.7% 0.3% -0.3% 2.9% 1.4% -3.4% 5.0%
Global Balance 7 2 11 16 3 37 -76 -47 -10 11 22
Seaborne price - Iron ore 62% Fe Price (annual average)
Current Dollars ($/1) 135 98 55 57 70 69 93 107 160 113 100
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GS covered Steel and Iron Ore Comparables

Company name

Analyst name

Curr

Price

PT

Upsd

Rating

MCap
US$mn

EV 22
US$mn

EV/EBITDA
2022E  2023E

Dividend yield
2022E  2023E

Buyback yield
2022E  2023E

FCF yield
2022E  2023E

E Australia Asia Latin America North America Europe n CEEMEA

Global

Source: Company data, FactSet, Goldman Sachs Global Investment Research
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Erdemir Nina Dergunova TRY | 29.2 31.0 6% Neutral 5,621 6,993 2.5x 4.3x 25.7% 17.2% 0.0% 0.0% 10.4% 9.9%
CEEMEA Average 2.5x 4.3x 25.7% 17.2% 0.0% 0.0% 10.4%  9.9%
ArcelorMittal Nina Dergunova € 24.2 28.0 16% Neutral | 24,645 42,610 1.8x 3.2x 1.8% 1.9% 16.0% 9.6% 35.2% 16.4%
Voestalpine Nina Dergunova € 20.4 22.0 8% Sell 3,562 11,595 2.8x 3.8x 71% 5.4% 0.0% 0.0% 12.7% 5.5%
SSAB Nina Dergunova Skr 52.1 71.0 36% Buy 4,892 4,658 1.2x 3.1x 16.3% 5.2% 0.0% 0.0% 29.4% 17.6%
Europe Average 1.9x 3.4x 8.4% 4.2% 5.3% 3.2% 25.8% 13.2%
Nucor Corp. Emily Chieng, CFA $ 139.6 127.0 -9% Neutral | 36,805 31,050 3.6x 6.8x 1.4% 1.5% 8.9% 9.7% 20.6% 11.8%
Steel Dynamics Inc. Emily Chieng, CFA $ 86.2 89.0 3% Neutral 16,191 13,641 3.0x 5.8x 1.6% 1.6% 10.8% 8.1% 20.8% 15.1%
Reliance Steel and Aluminum Co. [Emily Chieng, CFA $ 195.8 218.0 11% Buy 12,256 11,037 4.8x 6.7x 1.8% 2.0% 3.6% 1.8% 16.3% 10.5%
United States Steel Corp. Emily Chieng, CFA $ 25.4 21.0 -17% Sell 7,279 7,620 1.7x 5.0x 0.8% 0.8% 15.4% 5.2% 22.9% -11.7%
Cleveland-Cliffs Inc. Emily Chieng, CFA $ 18.6 23.0 24% Buy 9,785 15,497 3.0x 3.6x 0.0% 0.0% 3.8% 1.3% 22.4% 241%
Commercial Metals Co. Emily Chieng, CFA $ 425 410 -4% Neutral 5,220 4,311 4.0x 4.6x 1.3% 1.3% 2.6% 3.3% 9.5% 14.9%
Schnitzer Steel Industries Emily Chieng, CFA $ 35.3 450 27% Buy 1,046 1,421 3.4x 2.5x 21% 21% 21% 1.4% 13.5% 29.3%
North America Average 3.4x 5.0x 1.3% 1.3% 6.7% 4.4% 18.0% 13.4%
Gerdau Marcio Farid R$ 24.0 37.0 54% Buy 8,105 10,617 1.7x 2.0x 3.7% 6.1% 0.0% 0.0% 26.8% 24.2%
Usiminas Marcio Farid R$ 8.2 18.0 119% Buy 2,005 4,290 1.9x 2.2x 221% 10.5% 0.0% 0.0% 10.8% 17.3%
Ternium Marcio Farid $ 32.7 60.0 83% Buy 6,425 8,545 1.3x 1.7x 14.9% 9.9% 0.0% 0.0% 37.4% 22.3%
CSN Marcio Farid R$ 145 250 72% Neutral 3,990 12,080 2.7x 4.2x 5.5% 3.6% 0.0% 0.0% | -14.0% -3.3%
CSN Mineracao Marcio Farid R$ 3.8 5.5 45% Sell 4,123 7,098 3.3x 3.4x 5.3% 3.9% 0.0% 0.0% -19.1% 0.5%
Latin America Average 2.2x 2.7x 10.3% 6.8% 0.0% 0.0% 8.4% 12.2%
Baoshan Iron & Steel Trina Chen Rmb 5.4 7.9 47% Neutral 17,246 33,937 3.5x 3.3x 9.8% 10.4% 0.0% 0.0% 9.5% 14.8%
[Angang Steel Trina Chen HK$ 2.5 4.3 71% Buy 3,008 5,700 3.0x 1.8x 3.7% 7.3% 0.0% 0.0% 12.2%  20.9%
Maanshan Iron & Steel Trina Chen HK$ 2.1 2.3 12% Sell 2,012 5,494 4.2x 3.7x 10.8% 14.0% 0.0% 0.0% -14.6% 5.5%
Asia Average 3.5x 2.9x 8.1% 10.5% 0.0% 0.0% 2.4% 13.7%
Sims Metal Management Ltd. Paul Young A$ 15.6 16.7 7% Neutral 2,091 2,497 4.3x 4.9x 3.4% 3.1% 2.1% 0.0% 11.4% 8.7%
BlueScope Steel Paul Young A$ 17.0 24.3 43% Buy 5,513 7,780 2.3x 3.1x 3.0% 2.9% -7.5% -3.6% 18.8% 14.4%
Global Median 3.0x 3.6x 3.7% 3.6% 0.0% 0.0% 13.5% 14.8%
-
Company name Analystname  Curr Price USSmn USSmn  2020F  2023E 20326 '2033E 20326  2O33E  2029€ " 023
Rio Tinto Ltd. Paul Young A$ 955 1215 27% Buy 106,810 136,269 | 4.1x 3.8x 7.4% 7.8% -0.1% -0.1% 8.9% 10.0%
Rio Tinto Plc Geydar Mamedov £ 4,980 5,700 14% Buy 95,349 122,241 | 3.7x 3.4x 8.3% 8.7% -0.1% -0.1% 10.0% 11.2%
Fortescue Metals Group Paul Young A$ 19.0 121 -36% Sell 40,635 46,857 4.8x 7.2x 8.8% 4.5% 0.2% 0.0% 6.6% 3.2%
Coronado Global Resources Inc. Paul Young A$ 1.7 1.9 12% Buy 1,905 1,100 0.7x 3.9x 47.9% 15.8% 0.0% 0.0% 61.2% 19.8%
Whitehaven Coal Ltd. Paul Young A$ 8.1 7.6 -6% Neutral 5,134 1,714 1.8x 2.0x 9.7% 10.8% 6.0% 15.0% | 31.1%  20.4%
New Hope Corp. Paul Young A$ 5.1 36 -29% Sell 2,900 1,005 2.1x 2.6x 19.1% 15.5% 0.0% 0.0% 28.0% 21.1%
Champion Iron Ltd. Paul Young A% 5.2 6.8 31% Buy 1,873 2,055 3.3x 2.9x 5.2% 7.2% 1.8% 0.0% 3.2% 13.4%
Deterra Royalties Ltd. Paul Young A$ 4.3 4.5 6% Neutral 1,547 1,665 8.8x 10.6x 7.7% 6.4% 0.0% 0.0% 7.7% 8.6%
Vale Marcio Farid $ 13.3 14.0 6% Neutral | 60,834 102,078 | 3.9x 4.1x 13.8% 15.6% 7.2% 0.0% 9.1% 12.0%
Average 3.8x 4.8x 13.1% 8.7% 1.0% 1.9% 17.6% 11.8%
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Sector

Report link

Latin America Metals &
Mining: From CSNA3 and
CMIN3 2Q22 Earnings Calls:

LATAM Some Operational sequential improvement from the lows in 1H22. CSN adopted a more prudent approach on the capital allocation side, and
steel Improvement Expected for  noted that the current macro uncertainty leads management to be less aggressive on project pipeline and buy backs and focus
2H22 on returning to below 1x Net Debt/EBITDA as it digests recently acquired assets. However, management noted that growth
projects are still the strategic plan, both organic (e.g., mining), but also inorganic (e.g., gain exposure to international and more
16 August 2022 stable markets in North America and in Europe).
China Basic Materials Monitor After a very weak June and July, on the ground demand saw mild improvement sequentially in August, making the orderbook
. . August 2022: One of the  trend one of the better ones versus the historical seasonal pattern. Combined with more supply cuts, the negative margins for
China Basic ) , . . o . .
Materials better Augusts basic materials are being repaired to breakeven levels. Specifically, demand pickups have been seen in steel, cement, and
copper, while aluminum further softened. For end demand, the trends in air conditioner, auto and state grid are positive, while
16 August 2022 property completion has started to deteriorate.
Er?;ir;:g”?;h';?iss ?:ECQUS;_/ _e Erdemir posted 2Q22 results which came in below our/Visible Alpha Consensus Data consensus expectations for the quarter
R o~ . -~ (Erdemir also missed profitability expectations in 4Q21 and 1Q22) with US$ EBITDA being stable qoq (revenue growth offset
weaker profits amid cash ; ; . . . .
CEEMEA P by higher raw materials and energy costs) and FCF turning negative (on NWC build-up and higher capex). Our key
generation improvement . o ; P A ,
steel ahead: remain Neutral observations from 2Q22 Erdemir financial results center on three topics: (1) Sales volumes (stable qoq with rising domestic
’ sales, indicating healthy domestic market demand), (2) Cost inflation pressure (mainly, energy, coal and scrap costs), and (3)
10 Auqust 2022 ongoing livestment programme.
The iron ore market is set to swing into significant surplus over the second half of this year. We now project the market to bein
Iron Ore - From scarcity to a 67Mt surplus over the remainder of 2022 (vs. 34Mt previously) after a 56Mt deficit in H1. Crucially, this sharp swing into
Ut oversupply reflects a combination of both extended property related onshore demand weakness and a sharp deceleration in
Commaodity gy ex- China steel demand, compounded by a largely unchanged supply path.Given more organic end demand headwinds than a
o5 July 2022 year ago and so far limited supply adjustments, this surplus swing is unlikely to be as short-lived as last year's. In this context,
£ JUY £0ec we see a more severe downturn in iron price over the rest of this year, adjusting our 3/6M targets to $70/85/t from $90/110/t
previously.
SSAB: Strong earnings, We have received several questions from investors on whether 2Q earnings will trigger further consensus estimate
favorable geo and product ; ) ) ) . , ;
- downgrades. Whilst we remain cognisant of macro climate downside risks to the steel industry, we believe the market has
exposure, limited scope for . . . L . L A
Europe sarnings revisions: reiterate already incorporated a moderate economic downturn into macro projections, with consensus pricing in EU HRC ~31% lower vs
Steel BL ’ spot (on a 12-month-forward basis). Further, we note that 2023 EBITDA expectations have already fallen ~15% from their April
=y peaks. We see limited scope for further downgrades unless the market anticipates a deeper regional macro deterioration, a
25 July 2022 GFC-type crisis (i.e., EU-27 GDP down 4.2%, EU steel demand down 21%,).

Bookshelf: Latest GS reports on steel and bulks

Quote

CSN and CSN Mineragao management expects steel volumes to improve in Brazil sequentially, while prices are expected to
be relatively stable. CSN also expects production cost to improve from here. On the mining side, however, production and cost
guidance were revised negatively, driven by operational challenges and ongoing inflation pressure. But CSN expects
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Disclosure Appendix

Reg AC

We, Nina Dergunova, Paul Young, Trina Chean, Emily Chieng, CFA., Geydar Mamedov, YiWang, Marcio Farid, and llia Dmitriev hereby certify that all of the views expressed in this report accurately reflect our
personal views about the subject company or companies and its or their securities. We also certify that no part of our compensation was, is or will be, directly or indirectly, related to the specific
recommendations or views expressed in this report.

We, Nicholas Snowdon and Lisheng Wang, hereby certify that all of the views expressed in this report accurately reflect our personal views, which have not been influenced by considerations of the firm's
business or client relationships.

Unless otherwise stated, the individuals listed on the cover page of this repert are analysts in Geldman Sachs’ Global Investrnent Research division.

GS Factor Profile

The Goldman Sachs Factor Profile provides investment context for a stock by comparing key attributes to the market (i.e. our coverage universe) andits sector peers. The four key attributes depicted are: Growth,
Financial Returns, Multiple (e.g. valuation} and Integrated (a composite of Growth, Financial Returns and Multiple). Growth, Financial Returns and Multiple are calculated by using normalized ranks for specific metrics
for each stock. The normalized ranks for the metrics are then averaged and converted into percentiles for the relevant attribute. The precise calculation of each metric may vary depending on the fiscal year, industry
and region, but the standard approach is as follows:

Growth is based on a stock’s forwardHooking sales growth, EBITDA growth and EPS growth (for financial stocks, only EPS and sales growth), with a higher percentile indicating a higher growth company. Financial
Returns is based on a stock’s forward-looking ROE, ROCE and CROCI (for financial stocks, only ROE), with a higher percentile indicating a company with higher financial returns. Multiple is basedon a stock’s
forward-looking P/E, P/B, price/dividend (P/D), EV/EBITDA, EV/FCF and EV/Debt Adjusted Cash Flow (DACF] (for financial stocks, only F/E, P/B and P/D), witha higher percentile indicating a stock trading at a higher
multiple. The Integrated percentile is calculated as the average of the Growth percentile, Financial Returns percentile and {100% - Multiple percentile).

Financial Returns and Multiple use the Geldman Sachs analyst forecasts at the fiscal year-end at least three quarters in the future. Growth uses inputs for the fiscal year at least seven quartersin the future
compared with the year at least three quarters in the future (ona pershare basis for all metrics).

For a more detailed description of how we calculate the GS Factor Profile, please contact your GS representative.

M&A Rank

Across our global coverage, we examine stocks using an M&A framework, considering both gualitative factors and guantitative factors (which may vary across sectors and regions) to incorporate the potential that
certain companies could be acquired. We then assigna M&A rank as a means of scoring companies under our rated coverage from 1 to 3, with 1 representing high {30%-50%] probability of the company becoming an
acquisition target, 2 representing medium (15%-30%) probability and 3 representing low (0%-15%) probability. For companies ranked 1 or 2, inline with our standard departmental guidelines we incorporate an M&A
companent into our target price. M&A rank of 3 is considered immaterial and therefore does not factor into our price target, and may or may not be discussed in research.

Quantum

Quantumis Goldman Sachs’ proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for indepth analysis of a single company, or to make
comparisons between companies in different sectors and markets.

Distribution of ratings/investment banking relationships
Geldman Sachs Investment Research global Equity coverage universe

Rating Distribution Investment Banking Relationships
Buy Hold Sell Buy Haold Sell
Global 50% 35% 15% 65% 58% 45%

As of July 1, 2022, Goldman Sachs Glabal Investment Research had investment ratings on 3,132 equity securities. Goldman Sachs assigns stocks as Buys and Sells on various regional Investment Lists; stocks not so
assigned are deemed MNeutral. Such assignments equate to Buy, Hold and Sell for the purpeses of the above disclosure required by the FINRA Rules. See 'Ratings, Coverage universe and related definitions' below. The
Investment Banking Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has provided investment banking services within the previous twelve months.
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- Disclosure Appendix

Regulatory disclosures

Disclosures required by United States laws and regulations

See company-specific regulatory disclosures above torany ot the following disclosures required as to companies reterred to In this report: manager or co-manager ina pending
compensation for certain services; types of client relationships, mranaged/co-managed public offerings in prior periods; directorships, for equity securities, market making andyt
may trade as a principal in deht sacurities (or in related derivatives) of issuars discussed in this report

The following are additional required disclosures: Ownarship and material conflicts of interest: Goldman Sachs policy prohibits its analysts, professiorals reparting to analys
frem owning sacurities of any company in the analyst's area of coverage. Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, whicn
revenues. Analyst as officer or director: Goldman Sachs policy generally prohibits its analysts, persons repaorting to analysts or members of their households from serving as
comrpany in the analyst's area of coverage. Non-U.S. Analysts: Non-U.S. analysts may not be associated persons of Goldman Sachs & Co. LLC and thersfore may not be subi
Rule 2242 restrictions on cammunications with subject company, public appearances and trading securities held by the analysts.

Distribution of ratings: See the distribution of ratings disclosure ebove. Price chart: See the u:om chart, with o:m:mmm of ratings and price targets in prior periods, abova, cr,
multiple companies which are the subject of this report, on the Goldman Sachs website at h rch htrmil.

Additional disclosures required under the laws and regulations of jurisdictions other than the United States

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and regulations. Australi
affiliates ara not authorised deposit<taking institutions (3s that term is defined in the Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a bar
and any access to it, isintended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In producing

Investment Research Division of Goldman Sachs Australia may attend site visits and other meetings hosted by the companies and other entities which are the subject of its rs
costs of such site visits or meetings may be met in part or in'whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the spec
ar meeting. Totha extent that the cantants of this documeant cantaing any tinancial praduct advice, it 15 general advice only and has heen praparad by Goldman Sachs without |
financial situation or needs. A client should, befora acting on any such advice. consider the appropriateness of the advice having regard to the client's cwn objectives, financi:
o_u_n_Bm: Sachs Australia and szNmm_msn_ n__m.o_omca of interests and a copy of Goldman Sachs’ Australian Sell-Side Research Independence Policy Statement are available at
h .goldman index.html. Brazil: Disclosure information in relation to CVIM Resolution n. 20 is available at

hitps: b,,.aeccc gs. 303_‘,29_9.&_& x.html. Where applicable, the Brazl-registered analyst primarily responsible for the content of this research report, as define
the first author named at the beginning Qn this report, unless indicated otherwise at the end of the text. Canada: This information is being provided to you for information purp
circumstances should be construed as, an advertisement, offering or solicitation by Goldman Sachs & Co. LLC for purchasers of securities in Canada to trade in any Canadian

registered as a dealar in any diction in Canada under applicable Canadian securities laws and generally is nat permitted to trade in Canadian securities and may he prohihite
products in certain jurisdictions in Canada. If you wish to trade in any Canadian securities or other products in Canada please contact Goldman Sachs Canada Inc., an affiliate ¢
another registered Canadian dealer. Hong Kong: Further information on the securities of covered companies referred to in this research may be obtained on request from Gols
information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India) Securities Private Limited, Research &nalyst - SEB
951-A, Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 02E, India, Cerporate ldentity Number U74140MH2006FTC1350634, Phonz +91 22 6616 9000, Fax
beneficially own 1% or more of the securties (as such term is defined in clause 2 (h) the Indian Securities Contracts [Regulation) Act, 1956) of the subject company or compan
Japan: See below. Korea: This research, and any access to i, is intended only +o- professional investors” within the meaning of the Financial Services and Capital Markets A
Sachs. Further information on the subject company or companes referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. New Zealand:
i atas are neither "registerad hanks” nar "depcsit takers” {as definea in the Reserve Bank of New 7ealand Act 19RE) in Naw Zealand This research, and any acces
{as defined in the Financial Advisers Act 2008) unless otherwise agreed by Geldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interest
https: /v goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Hesearch reports distributed in the Hussian Federation are not advertising s defined ir
infarmation and analysis not having praduct promation as their main purpose and do not pravide appraisal within the maaning of the Russian legislation on appraiszl activity . R
personalized investment recommendation as defined in Russian laws and regulations, are not addressed 1o a specific client, and are prepared without analyzing the financial ci
profiles of clients. Goldman Sachs assumes nao responsibility for any investment decisions that may be taken by a client or any other person based on this research report. Sin
{Company Numlber. 198602165W), which is regulated by the Monetary Authority of Singapore. accepts legal responsibility for this research, and should be contacted with res
is for refarence only and must not bz reprinted without permission Investars should carefully consider their own investry
gdom: Persons who would be categoerized as retail clients in the United Kingdom, as such term is defined in the rules of the
thig research in conjunction with prior Goldman Sachs research on the covered companies raterred to herein and should reter 1o the risk warnings that have been sent to therr
of these risks warnings, and a glassary of cartain financial terms used in this repart, are available from Goldman Sachs International on request
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Disclosure Appendix

European Union and United Kingdom: Disclosure information in relation to Article 6 (2} of the European Commission Delegated Regulation (EU) (2016/958) supplementi
European Parliament and of the Council (including as that Delegated Regulation is implemented into United Kingdom domestic law and regulation following the United King
Union and the European Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment recommends
recommending or suggesting an investment strategy and for disclosure of particular interests or indications of conflicts of interest is available at https:/fiwww._gs.com/discle
the Furapean Palicy far Managing Conflicts of Interest in Connection with Investment Rasearch

Japan: Goldman Sachs Japan Co, Ltd is a Financial Instrument Dealar registerad with the Kanto Financial Bureau under registration numhber Kinsho 89, and a member of Japs
Financial Futures Assaociation of Japan and Type | Financial Instruments Firms Association Sales and purchase of equities are subject to commission pre-determined with o
company-specific disclosures as to any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities

Ratings, coverage universe and related definitions

Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on vanous regional Investment | ists. Being assigned a Buy or Sell on an Investment
return potential relative to its coverage universe. Any stock not assigned as a Buy or a Sell on an Investment List with an active rating (i.e., a stock that is not Rating Suspende
Mot Covered), is deemed Meutral. Each region's Investment Review Committee manages Regional Conviction lists, which represent investment recommendations focused ol
and/or the likelihood of the realization of the return across their respective areas of coverage. The addition or remaoval of stacks from such Conviction lists do not represent a ¢
rating for such stocks.

Total return potential represents the upside or downside ditterential betweaen the current share price and the price target, including all paid or anticipated dividends, expacte
with the price target. Price targets are required for all covered stocks. The total return potential, price target and associated time horizen are stated in each report adding or rei
merrbership.

Coverage Universe: A list ot all stocks in each coverage universe is availahle by primary analyst, stock and covarage universe at hitpsffwww gs com/research/hadge html

Not Rated (NR). The investmeant rating, target price and sarnings estimates (where relavant) have heen suspended pursuant to Goldman Sachs polizy when Goldman Sachs |
mergear or in a strategic transaction involving this company, when there are legal, requlatary or palicy constraints due to Galdman Sachs’ involvement in a transaction, and in o
Suspended (RS). (Gnldman Sachs Hasearch has suspended the investmant rating and prica target tor this stock, because thare 1s naot a sufticient tundamental hasis for deter:
price. The previous investment rating and target price, it any, are no longer in ettect tar this stack and should not he relied upon Coverage Suspended (CS). Goldman Sachs
company. Mot Covered (NC). Goldman Sachs does not cover this company. Not Available or Not Applicable (NA). The intarmation is not available for display or is not appl
information is net meaningful and is therefore excluded.

Glohal product; distributing entities

The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis. Analysts based in Goldrr
produce research on industries and companies, and research on macroceconomics, currencies, commodities and portfolio strategy. This research is disseminated in Australia by (
21 006 797 897); in Brazil by Goldman Sachs do Brasil Corretora de Titulos e valores Mobiliarios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764 and
Available Weekdays (except holidays), from 9am to Bpm. Canal de Comunicac@o com o Plblico Goldman Sachs Erasil: 0800 727 5764 efou contatogoldmanbrasil@gs.com. Hora
sexta-feira [exceto feriados), das 9h &s 18h; in Canada by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities
Japan Co., Ltd.; in the Republic of Kerea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand Limited; in Russia by 000 Goldman S
(Singapora) Pta (Campany Numbar 198R07165W): and in tha Linitad Statas ot Amarica by Goldman Sachs & Co 11 C Goldman Sache International has approved this research
Unitad Kingdorr.

Effective from the date of the United Kingdom’s departure from the European Union and the European Economic Area ("Brexit Day”} the following information with respect to d

Goldrman Sachs International (" GSI"}, authorised by the Prudential Regulation Authority ("PRA”) and regulated by the Financial Conduct Authority ("FCA") and the PRA, has appr
with its distribution in the United Kingdom.
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e Disclosure Appendix

European Economic Area: (S| authorised hy the PRA and regulated by the FCA and the PRA, disseminates rasearch in the following jurisdictions within the Furopean Ei
Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdoem of Norway, the Republic of Finland, the Republic of Cyprus and the Republic of Ireland;
branch) which, from Brexit Day, will be authorised by the French Autorité de contréle prudentiel et de resolution ("ACPR"} and regulated by the Autorité de cortréle prudent
des marches financiers ("AMF’) disseminates research in France; GSI - Sucursal en Espara (Madrid branch) autharized in Spain by the Comisidn Macional del Mercado de
Kingdom of Spain; GS1- Sweden Bankfilial {Stockholm branch) is authorized by the SFSA as a "third country branch” in accordance with Chapter 4, Section 4 of the Swedish
{2007:528} om vardepappersmarknaden) disseminates research in the Kingdom ot Sweden; Goldman Sachs Bank Europe Sk ("G5BE") 1s a credit institution incorporated in |
Supervisory Mechanism, subject to direct prudential supervision by the European Central Bank and in other respects supervised by German Federal Financial Supervisory A
Finanzdignstleistungsautsicht, BaFin) and Dautscha Bundeshank and disseminatas research in the Fedaral Republic of (Garmany and those jurisdictions within the Furapear
authorised to disseminate research and additionally, (GSEEF, Copenhagen Branchtilial at GSEE, Tyskland, supanvised by the Nanish Financial Authority dissaminates rasearn
- Sucursal en Espafa (Madrid branch) subject (to a limited mx._os.___ to local supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE - Succurs.
relevant applicahle axtant, subject ta local supervision hy the Rank of Italy (Ranca d’ltalia) and the Italian Companies and Fxchange Commission (Commissione Nazionale pe
disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR disseminates research in France; and GSBE - Sweden E
limited extent, subject to local supervision by the Swedish Financial Supervisory Authority (Finansinpektionen) disseminates research in the Kingdom of Sweden.

General disclosures

This research is for our cients only. Cther than disclosures relating to Goldman Sachs, this research is based on current public information that we consider reliable, but we do
and it should not e relied ¢n as such. The information, opinions, estimates and forecasts contained herein are as of the date hereof and are subject to change without prior nc
research as appropnate, but varnious regulations may prevent us tromdoing so. Other than certain industry reports published on a penodic basis, the large majonty ot reports ar
appropriate in the analyst's judgment.

Goldman Sachs conducts a global fullservice, integrated investment banking, investment management, and brokerage business. We have investment banking and other busir
percentage of the companies covered by our Global Investment Research Division. Goldrman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC {https./

Cur salespeople, traders, and other professionals may provide oral orwritten market commeantary or trading strategies to aur cliznts anc principal trading dasks that reflect opi
expressed in this research. Our asset management area, principal trading desks and investing businesses may make investment decisions that are inconsistent with the recar
research.

The analysts named in this repart may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may discuss in this report, trac
catalysts or events that may have a nearterm impact on the market price of the equity securities discussed in this report, which impact may be directionally zounter 1o the ana
expectations for such stocks. Any such trading strategies are distinct from and de not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stoc
covarage universe as described herein.

We and our affiliates, officers, directors, and employees, axcluding equity and credit analysts, will from time to time have long or short positions in, act as principal in, and buy
referred to i1 this research.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other garts of Goldman Sachs, do not necessarily reflect thos
not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeogle, traders and other professionals or members of their household, may have positions in the products mentioned tha
expressed by analysts named in this report.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be illegal. It does rot constitute
account the particular investrment abjectives, financial situations, or needs of individual clients. Clients should consider whether any advice or recommendation in this research
circumstances and, if appropriate, seek professional advice, including tax advice. The price and value of investmen:s referred to in this research and the income from them ma
gLida to future performance, future returns are not guarantaed, and a Inss of ariginal fapital may occur Fluctuatinns in exchange rates could have adverse effercts on the valua
certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitahle *oﬂ all _jspﬂoi Invastors should review
documents which are available from Goldman Sachs sales aoammam:com or at and httos /v fiadocument
. Transaction costs may be significant in option strategies calling for multiple purchase and sal

mcuuo;_:m documentation will be mcuu__ma upon request.
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Disclosure Appendix

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment Research division of GE me
internal and other external clients of GS, depending on various factors including your individual preferences as to the fregquency and manner of receiving communication, your r
perspective (e.g., marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints. As an
receive notifications when research on specific securities is published, and certain clients may request that specific data underlving analysts’ fundamental analysis available on
them electronically through data feeds or otherwise. Mo change to an analyst's fundamental research views [e.g., ratings, price targets, or material changes to earnings estima
communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic publication to our internal client websites or thro
clients wha ara entitled 1o recaive such reports

All *esearch reports are disseminated and availahle to all cliants simuttananusly thraugh electronic publication =0 our internal client wehsites Not z2ll research cantent is radistril
party aggregatars, nor is Goldman Sachs responsible for the redistribution of our research by third party aggregators, For research, models or other data related 10 one or maore
including related sarvices) that may ha available to you, please contact your (35 reprasentativa or go <o h Mresearch

Disclosure information is also available at https-ffwwww gs comitesearch/hedge html or from Research Complianca, 200 West Street, New York, NY 10282,
€ 2022 Goldman Sachs.

Nao part of this material may be |i) copied, photocopied or duplicatad in any form by any maans or (ii) redistributed without the prior written consent of Tha Gole
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