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Key readings of the month

oo

» July data points slid, indicating a weak demand amid sporadic Covid resurgence and muted metal processing demand caused by
property slowdown: China industrial robot production -9% yoy/-17% mom in Jul (vs +3% yoy/+26% mom in Jun); China machine tool production
volume -15% yoy/0% mom in Jul (vs -12% yoy/0% mom in Jun). Manufacturing FAI +8% yoy in Jul (vs. +10% in Jun), with the slowing down
mainly led by basic materials and electronics & electricals. Jan-Jul high-tech manufacturing FAI stayed resilient at +23% yoy vs +24% yoy in
6M22.

» At the company level, industrial automation order growth slowed with Inovance seeing low double digit order growth in July, and
LeaderDrive guiding a flattish qoq order trend into 3Q. Laser sub-sector was even weaker in our view; per Raycus, June orders saw 40-50%
sequential recovery vs May mostly driven by pent-up restocking demand, but restocking demand didn't sustain into July-Aug (seeing 20% mom
decline vs. Jun, flat to minor decline vs. the 2Q low base with lockdown impact). Friendess lowered full-year low/mid power laser control segment
revenue guidance (to flat vs +20% yoy at the beginning of the year and +10% yoy for GSe). With that said, we see bright spots, especially in
energy storage space with 2H22-2023 outlook looking particularly positive: Envicool management noted strong yoy growth of the overall
order backlog into 2H22 (esp. energy storage cooling and data center cooling), with strong growth in contract liabilities (+58%/+163% yoy in
1Q22/2Q22) indicating a strong rebound in 2H22-1H23; Kstar energy storage recorded revenue at ~NRmb191mn (2H22 guidance:
Rmb508~Rmb609mn ESS revenue with ~80% from Europe), management is positive on strong demand in Europe and the US in 2022-23E.

» July saw continued strong performance in EV/battery and ESS, but lack luster in other end markets:

» Electric vehicles: Jul China EV sales/production +119%/+117% yoy (vs. +133%/+138% in Jun); Jul passenger hybrid EV/passenger
PEV/commercial EV sales +170%/+120%/93% yoy, +13%/-4%/+4% mom;

» Li-battery: Jul China EV battery shipment grew +114% yoy (vs. +143% yoy in Jun);

» Autos: Jul passenger vehicle retail sales/production +20%/+42% yoy (vs. +23%/+46% in Jun), passenger vehicle sales +0% yoy in Jul
(vs. +2% in Jun).

» ESS: Completed tendered capacity in Jul was +432% mom to 5.1GWh (vs. +602% mom in Jun) contributed by 31 completed tenders vs.
average 6 per month during 1H22, bringing Jan-Jul 2022 total completed tendered capacity +155% vs. full-year 2021;

> Integrated circuit: IC import value in China was -3% yoy/-4% mom in Jul (vs. -5% yoy/+11% mom in Jun); IC production units in China -
12% yoy/-6% mom in Jul (vs. -4% yoy/+5% mom in Jun);

» Construction machinery: China excavator sales -3% yoy in Jul vs. -10% yoy in Jun;

» Railway FAI: Jul railway/road FAI growth posted -5%/0% yoy (vs. -4%/0% yoy in Jun);

» Air-conditioners: Jun residential air-conditioner production -17% yoy (vs. May +1% yoy); Jun residential air-conditioner sales -14% yoy
(vs. May -2% yoy);

» Smartphones: Jun China domestic smartphone shipment +9% yoy (vs. -9% in May); 5G smartphone shipments in China: 23.3mn units
in Jun (vs. 17.7mn units in May);

+ Raw materials cost pressure eased: Iron ore: -35% ytd yoy, -24% from Apr peak; Copper: -1% ytd yoy, -25% from Mar peak; Aluminum: +10%
ytd yoy, -23% from Mar peak; Brent oil: +56% ytd yoy, -23% from Apr peak
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Summary of our ratings
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Company Ticker +-%
2021 2022E 2023E 2021 2022E 2023E 2021 2022E 2023E 2021 2022E 2023E 2021 2022E 2023E

FA/Robot
Shenzhen Inovance 300124.SZ CNY 63.06 929 47% Buy* 234 45.8x 37.8x 30.0x 10.3x 8.7x  7.2x 60.1x 39.8x 31.4x 26% 24% 26% 32% 28% 29%
Estun Automation 002747.SZ  CNY 2566 264 3% Buy 3.3 182.7x 931x 57.7x 86x 8.1x 7.4x 1338x 62.8x 425x 5% 8% 12% 16% 8% 10%
Leaderdrive 688017.SS CNY _ 181.12 1219 -33% _ Buy 45 160.8x 132.8x 103.5x_16.6x_15.3x_13.8x_90.2x_127.9x 955x 11% 12% 14% 16% 21% 20%
Stasun Robot 300024.S. CNY 12.51 5.1 -59%  Sell 29 nm. 94./x 99.1x 4./x 45x 43x nm.nm.__nm_ -13% 5% 4% 0% % 6%
Median -15% .9 160.8x 93.9x 78.4x 9.5x 84x 7.3x 90.2x 62.8x 425x 8% 10% 13% 16% 15% 15%
Laser
_Friendess Electronic 688188.SS CNY 22618 309.3 37% _ Buy 47 57.7x 537x 41.3x 10.6x__7.3x .6x__72.5x_50.5x 38.8x 20% 16% 17% 46% _63% _45%
Han's Laser 002008.5Z _ CNY 3449 437 21% Buy 55 185x 18.7x 15.7x 3.2x 2.3x 2.0x 19.5x 15.1x 125x 18% 14% 13% 15% 18% 7%
Raycus 300747.SZ CNY 30.29 30.90 2% Neutral 25 359x 66.2x 395x 5.7x 53x 4.8x 49.0x_60.6x_ 36.8x 6% 8% 12%  25% 9% 5%
Median 27% 47 359x 53.7x 39.5x 5.7x 5.3x 4.8x 49.0x 50.5x 36.8x 18% 14% 13% 25% 18% 17%
Machine vision
OPT Machine Vision 688686.SS CNY 28110 3211 14%  Buy 34 765x 568x 434x 92x 83x 7.3x 1006x 549x 405x 13% 15% 18% 20% 18% 20%
Infrared & sensors
Raytron Technology 688002.SS _ CNY 50.50 _60.8 20% _ Buy 3 49 1x 468x 34 1x 64x 57x 50x 884x 456x 328x 14% 12% 15% 29% 16% 16%
Dali Technology 002214.SZ __CNY 16.00 151 -6% Neutral 4 552x 37.7x 26.3x 3.8x 3.5x 3.2x 116.4x 67.1x 428x 9% 10% 13% 11% 11% 13%
Cubic Sensor & Instrument 688665.SS CNY  163.58 157.3 -4% Neutral .7 61.0x 52.3x 37.6x 13.8x 11.9x 9.9x 40.1x 485x 32.9x 34% 24% 29% 66% 42% 41%
Median -4% .7_55.2x 46.8x 34.1x  6.4x 5.7x  5.0x 88.4x 48.5x 32.9x 14% 12% 15% 29% 16% 16%
FA component platform
Yiheda Automation 301029.5Z  CNY 69.34 965 39%  Buy* 49 83.1x 56.0x 40.7x 14.7x 12.4x 10.2x 77.5x 454x 33.1x 22% 24% 28% 37% 37% 28%
Production software
Supcon Tech 688777.SS __ CNY 8369 881 5% Neutral 6.1 71.5x 56.1x 459x 9.2x 82x 7.3x 99.4x 720x 57.3x 14% 15% 17% 21% 20% 22%
Median 5% 6.1 71.5x_56.1x 45.9x _ 9.2x _ 8.2x __ 7.3x__99.4x 72.0x_57.3x _14% 15% 17% 21% 20% _22%
BatteF e?uigment

ead Intelligent 300450.S CNY 5786 81.8 41%  Buy 121 57.1x 32./x 19./x 9.6x  /7.9x  6.2x  52.8x 30.5x 1/.6x 21% 26% 35% 35% (4% 4/%
HangKe Technology 688006.SS CNY 74.00 909 23% Buy 44 126.9x 44.7x 26.8x 10.6x 9.1x  7.3x 122.0x 39.1x 22.6x 9% 22% 30% 47% 46% 50%
Median 32% 8.3 92.0x 38.7x 23.3x 10.1x 8.5x 6.8x 87.4x 34.8x 20.1x 15% 24% 33% 41% 60% 49%
Electrification
_Sanhua Intelligent Control __002050.SZ _ CNY 3106 290 -7% Neutral 16.6 66.2x 54.6x 41.0x 10.0x 9.2x .2x_ 37.7x_38.3x 30.4x 16% 17% 21% 18% 17% 19%
_Hongfa Technology 600885.SS __CNY 39.53 53.7 36% Bu 6.1 38.8x 32.0x 26.7x 6.3x _5.5x 4.8x 22.2x 16.3x 13.7x _13% 4% 4% 20% 20% 21%
Envicool 002837.5Z _ CNY 220 37.0 15% uy 21 664x 469x 333x 7.5x 67x 58x 337x 41.9x 2x__13% 5% 9% A 7% %
Kstar 002518.5Z  CNY. 438 382 11% Buy 30 537x 400x 272x 65x 59x 50x 27.8x 3571x 241x 13% 5% 0% 5% 7% 20%

ehua 002335 CNY 41.35 39.7 -4% Buy 2.8 435x 42.0x 33.1x 54x 4.8x 4.3x 16.7x 22.1x 18.7x 12% 2% 3% 7% 5% 5%
AVIC Jonhon 002179.SZ  CNY 3.62 665 5% Neutral 146 49.2x 40.8x 34.0x 6.6x 58x 5.1x 354x 31.8x .2x__15% 4% 5% 6% 9% 4%
Faratronic 600563.SS  CNY  198.08 2134 8% Neutral 6.6 53.7x 458x 36.0x 13.0x 11.1x 9.4x 36.0x 37.2x 29.3x 26% 26% 28% 26% 28% 31%
Median 8% 51 53.7x 42.0x 33.3x 6.6x 59x 5.4x 30.7x 35.1x 26.2x 13% 15% 19% 18% 17% 20%
Business service
Pony Testing 300887.SZ CNY 43.66 474 9% Buy 1.9 489x 39.1x 30.2x 5.3x 6x _ 3.3x  21.4x 22.0x 19.2x  11% 12% 11% 24% 8% 14%
Centre Testing 300012.8Z _ CNY 20.73 276 33% Buy 51 46.5x 37.9x 30.7x__7.8x 6x__56x  434x 248x 20.0x 18% 18% 19% 25% 21% 21%
Median 21% 3.5 47.7x 38.5x 30.4x_ 6.6x Ax_ 4.5x  32.3x  23.4x 19.6x 15% 15% 15% 24% 15% 17%
Optical module
Innolight 300308.5Z  CNY 33.70 429 27% Neutral 4.0 27.9x 27.4x .8 2.3x .2x .0x 19.8x 17.1x 14.9x 9% % 9% 18% 1% 12%
Accelink 002281.8Z CNY 19.74 175 -11% Sell 21 243x 254x 243x 25x 23x 2.2x 148x 11.9x 114x 11% 9% 9% 22% 17% 15%
Median 8% 3.0 26.1x_ 26.4x 23.6x__2.4x .3X .1x_ 17.3x__14.5x_13.2x__ 10% % 9% 20% 14%  14%
Power tools
Techtronic 0669.HK HKD 95.00 1135 19%  Buy 222 202x 19.1x 17.3x _4.7x  4.1x  3.5x 20.5x 12.2x 10.6x 25% 23% 22% 26% 23% 24%
PIMM
Haitian Intl. 1882.HK HKD 1798 194 8% Sell 37 81x 94x 86x 15x 14x 13x 93x 6.5x 57x 20% 16% 15% 17% 12% 12%
Rolling stock
CRSC HK HKD 246 3.1 26% Neutral 33 68x 63x 55x 05x 05x 05x 18x -01x -08x 7% 8% 8% 18% 18% 13%
CRSC ).SS ___CNY. 4.43 5.3 20% Neutral 7.0 143x 132x 115x 1.1x 10x 1.0x 94x 52x 309x 1% 8% % 3% 28% 30%
Times Electric .HK HKD 3595 381 6% Neutral 65 217x 182x 157x 13x 13x 12x 230x 18.6x 159x 7% 7% 8% 8% 7% 7%
CRRC Corp. . HKD 2.88 30 4% Sell 105 62x 68x 64x 05x 05x 04x 59x 52x 46x 1% 5% 5% 0% 9% 9%
CRRC Corp. 601766.SS___ CNY 4.99 43 -14% Sell 213 12.5x 13.8x 129x 10x 09x 09x 11.2x 9.7x__ 8.7x 7% 5% 5% 0% 9% 9%
Median 6% 7.0 125x 13.2x 11.5x _1.0x 09x 0.9x 9.4x 52x 4.6x 7% 7% 8% 10% 9% 9%

Note:

(1) Based on last closing price of Aug. 12", 2022

(2) *denotes the stock is on our regional Conviction List

Source: Datastream, Goldman Sachs Global Investment Research, Gao Hua Securities Research.
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Barometers for our key end markets
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Sanhua Key stocks:
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Cubic Kstar Kehua Times Electric
o Kehua Faratronic
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Source: Gao Hua Securities Research;, Goldman Sachs Global Investment Research
Global Investment Research



I oo

Comments on monthly order trend

Company HQ  Main production base Comments on Jul oper: Jul Trend

FA/Robot
Tnustrial automation segment saw LDD order growth in Jul, elevator

Shenzhen Inovance 300124.5Z | Shenzhen Suzhou component decline further narrowed, EV component segment saw
order growth slowed from previous high
TnGustrial fobot maintained on {rack While other segments appears

Estun Automation 002747.5Z | Nanjing Nanjing relatively weak v

Leaderdrive 688017.5 | Suzhou Suzhou Tlattish qoq order trend info 3Q with ¢. 2months' lead time

Siasun Robot 300024.5Z | Shenyang Shenyang

Laser
Posive customer feedback i July and AUQUSt 5o far and guioed

) ) gradual recovery in 3Q and 4Q; but revised down 2022E low/mid power

Friendess Electronic 688188.SS | Shanghai Shanghai control system outlook from year beginning target of 20% to now a flat
revenue
"Seemingly not a very meaningful pick in Jul for high power equipment

Han's Laser 002008.5Z | Shenzhen Shenzhen segment while battery equipment tendering from CATL s still not
firmed yet, though likely to be placed sometime in 2H
Jul-Aug appears weak partly due to hot weather, Jul total firm order

Raycus 300747.8Z | Wuhan Wuhan may have declined by c. 20% vs.Jun v

Machine vision

OPT Machine Vision 688686.5S | Dongguan Dongguan

Infrared & sensors
1) Domestic special equipment product orders are seeing significant
pick-up since May~June 2022 with some delivery pressure in 2H22
(2H22 guidance: at least flat yoy revenue in 2022, implying at least

Raytron Technology 688002.88 Yantai Yantai ~Rmb363mn sales in 2H22E); 2) overseas hunting business sees
sustainable and robust growth with 1H12 revenue +78% yoy (2H22
guidance: at least ~Rmb500mn with stable GPM at ~50%)

Received a major order of infrared themal imaging cameras from a

Dali Technology 002214.52 | Hangzhou Hangzhou domestic special equipment customer in July with a contract value of g
Rmb139mn (accounting for 17% of 2021 revenue)

7) Automotive air-qualty: received 2 orders of COZ sensors and AGM
air-quality sensors from an EV OEM customer on Aug 2, with a total
contract value of Rmb116mn and a contract period of 5 years; 2)

Cubic Sensor & Instrument  688665.5S | Wuhan Wuhan Engine emission control: signed ODM contracts with multiple »
customers, supplying to one auto OEM; 3) Smart metering: Achieved in
house production of ultrasonic detectors (the core component of
ultrasonic gas sensors)in 1H22

FA component platform

Yiheda Automation 301029.5Z | Dongguan Dongguan

software
2Q revenue reached Rmb1,686mn, +53% yoy/+72% qoq, +22% above
GSe, quite an acceleration vs 2021 revenue yoy of 43%. Implied 2Q
net profit would be Rmb254mn, +44% yoy, +14% above GSe. We view
the strong topline performance likely due to its favorable end-market
exposure and its production base in Hangzhou and thus largely intact

Supcon Tech 688777.SS | Hangzhou Hangzhou from Shanghai lock-down as well as supply chain impact in 2Q22. The
chemical and petrochemical end markets' capex outlook remains
strong this year and Supcon continues to gain market share, expand its
product offerings (into industrial software and instruments) in our view.

Battery equipment

Lead Intelligent 300450.5Z Wuxi Wuxi
1) TH22 order acquisition progress came overall above expectation
(previous order guidance of Rmb7bn); 2) 2Q22 recognized GPM liely

HangKe Technology 68800658 | Hangzhou Hangzhou to maintain stable vs 1Q22; 3) GPM for 1H22 orders witnessed strong g

recovery as expected with c.50% GPM for overseas order and 35%-
45% for domestic order.

Source: Company data.

Electrification

production base

‘Comments on Jul oper: Jul Trend

Sanhua reported 2Q22 revenue/net income of Rmb5,356mn/550mn
(+26%/+19% yoy), +12%+16% vs GHe on: 1) better-than-expected
order delivery on auto thermal management products mainly in June;
2) solid progress of refrigeration components business (including c.6%

as ESS revenue now, mainly from Tesla megapack); 3) continued

Sanhua Intligent Control  002050.57 | Hangzhou  Hangzhou Xinchang 7= 55 [ovenue nom mainy For FEsi megseacks ) conimel gy
On the margin side, 2022 GP/OP/NP margins arrived at
25%/13%/10%, -1.8pp/-0.4pp/-0.6pp Yoy, but improved sequentially
and +1.5pp/+2.1pp/+0.4pp vs GHe.

Hongfa Technology 500885.55 | Xiamen Xamen
Management noted Stong yoy Growth of The overallorder badklog e
2H22 (esp. energy storage cooling and data center cooling), with
strong growth in contract liabilities (+58%/+163% yoy in 1022/2Q22)

Envicool 002837.5Z | Shenzhen Shenzhen indicating a strong rebound in 2H22-1H23; 1H22 GPM was 28.8%
(+1.1ppt hoh) mainly on improving CRAC margin and rising overseas
contribution (2H22E guidance: Management is confident of continued
margin improvement going forward)

7) Energy storage recorded revenue at ~Rmb191mn (2H22 guidance:
Rmb508~RmbG0Imn ESS revenue with ~80% from Europe),

Kstar 002518.5Z | Shenzhen Shenzhen management is positive on strong demand in Europe and the US in
2022-23E; 2) Data center product revenue +7% yoy and management
quides 10%-15% yoy growth in the next several years
Ty Uty -Scale ESS: Rehua announced on JuT 25 Signing & contracl ©
provide turnkey ESS to TBEA , a power transformer producer and
transmission & renewable energy project developer, vith a total

Kehua 00233582 | Zhangzhou Zhangzhou contract size of Rmb230.7mn: 2) Residental ESS: Management guides
~Rmb20mn-30mn from overseas residential ESS in 2022E

Faratronic 60056355 | Xiamen Xiamen No response yet

Jianghal 002484.5Z | Nantong Inner Mongolia____NO response yet

'AVIC Jonhon 002179.52 | Luoyang Luoyang

Business service
Company reported TH22 revenue/EBIT/net profit at
Rmb1,684mn/175mn/91mn (+128%/+785%/+244% yoy) with
Rmb670mn Covid-related tests revenue, excluding which core revenue
increased by 37% yoy. GPMIOPM/INPM printed at 34.9%/10.4%/5.4% (-
8pp/+8pp/+2pp yoy) mainly as Covid tests commanded lower
GPMINPM at 25%/<3% vs. 43%/15% same period last year. Implied
2Q22 revenue/net income were Rmb1,150mn/85mn, +169%/+24%

Pony Testing 300887.5Z Bejing  SrengnaiBelingWuhan oy "44290/+19% vs. GHe, with corresponding GPM/OPM/NPM coming

Xfan/Qingdao in at 33%/13%/7% (-19pp/-3ppl-9pp yoy), -12pp/+6ppl-1pp vs. GHe.
Excluding Covid tests impact, Pony's 2022 OPM was actually better
than expected, offset by a credit impaiment loss of Rmb84mn, which
resulted in an in-line bottom line performance. The company guided full
year Rmb3bn+ revenue/Rmb300mn+ net profit, in line with GHe of
Rmb3.5bn/Rmb320mn respectively.

The company pre-announced TH22 net proft in the range of
(+18% to +21% yoy), implying 2Q22 net profit of
Centre Testing 30001252 | Shenzhen gzhou/ Tianjin Rmb235mn-245mn vs. GSe of showing resilience despite A
etc the lock-down impact. Capacity utiization for its Shanghai lab has
already been recovered back to normal levels by end-June.

Optical module
Recened all 3022 orders and par of 4022 orders by July 17, whidh
are largely in e with management expectation; secured relatively
large wallet share for major overseas customers' 800G product orders;

Innolight 30030857 | Suzhou Suzhou current annual production capaciy is over 7mn units; Thai factory:
several major overseas customers are inspecting the factory, after
which the Thai factory will begin volume production of 400G/200G
products

Accelink 002281.5Z | Wuhan Wuhan na.

Power tools
T GUr TatGST hecK With & major motor control SuppTer (more on

) Dongguan/China,  Milwaukee side than Ryobi) for TTI, the supplier did not see any

Techtronic 0669 HK Hongkong Viema?“g, US, Mexico  disruption in order placement from TTI which targeted c.10% full year
order growth (in dolar terms) at the beginning of the year.

P

Haitian Int 1882.HK Ningbo Ningbo

Rolling stock

CRSC 3969.HK Beiing Beiing

CRSC 688009.55 | _Beiing Beijing

Times Electric 3898HK | Zhuzhou Zhuzhou

CRRC Corp. 1766.HK Beijing__ changchun/Qingdao/Tangsha

CRRC Corp. 601766.5S | Bejing  "PalianMNanjing/Zhuzhou
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Sochs " % Our coverage and industrial robot industry

China Industrial Tech sector average 2022E revenue breakdown
by key end-market

Infrastructure,
Overseas, 20%
22%
Chemicals,
2%
Property, \

39, Consumer,
Semi/medic 16%
al/defense,

7%

General
New energy, industrials &

14% others, 16%

breakdown by end-market

Chinaindustrial robot 2Q22 sales vol breakdown by end-market

2Q22 end market mix

Chemical Semiconductor,
products, 1% 0.7%

Logistics, 2%

products, 3%

Auto
electronics, 3%

QOthers, 4%

Electronics,
24%

Home
appliance, 4%

Solar, 7%

F&B, 7%
Aulo, 8%
Lithium battery, Auto parts,

10% 13%

Metal products,
14%

Note: Consumer includes consumer electronics, ICE, PCB, FPD, textile, food & beverage, and 50% of home appliances; infrastructure includes power, environment, railway, telco, and data center;
property includes elevator, building materials and 50% of home appliance; new energy includes EV/battery, energy storage system, and solar.

Source: Gao Hua Securities Research, MIR
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2022E revenue breakdown by end-
market/geography for our coverage

e 0j0}

Sub-sector Robct/A:tomatio N‘Ilai:i:Te Ilsr;:::g Optical modules corvp::ent e- P;:(;Itﬁ::n Battery equipment Electrification B::::is Power tools Rolling stock
distributor
Company Estun Inovance Friendess OPT Raytron  Dali Cubic Innolight Accelink Yiheda Supcon Inlt_:I:;en( Hangke Sanhua Hongfa j:r(lr:)n Kehua Kstar Envicool Faratronic Jianghai g::é;z .:.::::5‘9 Techtronic Haitian CRRC E.Il—tieT:isc CRSC
Ticker 002747.5Z 300124.SZ  688188.SS 688685.5S  688002.SS 002214.SZ 688665SS  300308SZ 002281SZ 301020.52 688777.55 300450.SZ 683006.SS  002050.SZ 600885SS 002179.5SZ 002335.SZ 002518.SZ 002837.SZ G600563SS  002484SZ  300012.SZ 300887.SZ 0669.HK 1882HK TE6.HK  389BHK  3969HK

Semiconductor - - - 4% - - - - - - - - - - - - - - - - - - - - - - 6% -
Battery 5% 5% - 29% - - - - - 16% - 74% 62% - - - - - - - B - B B N - - N
Energy storage system = = = ] = = ] = = - ] = = = = = 5% = 15% = ] = = = ] = = =
EV 4% 15% = 3% = = 5% = = 5% = = = 10% 6% 12% = 1% 3% 28% 2% - | _ 5% - 4% .
Solar 10% = = 3% = = = = = 4% = 10% = = = = 3% 8% = 19% 7% = = = =] = = =]
Consumer electronics 8% 5% 1% 45% 0% 1% ] o = 23% = 6% = = 2% 1% = = = = = = 5% = 10% = = =
Energy & Chemicals = 8% = = = = = = = = 50% = = = = = = = = = = = = = = 4% 2% =
Power = = = = 8% 14% =] = =] = 6% = =] - 20% = = = = = 4% = = =] = 13% = =]
Environment = = = = = - 6% - - - - - - - - - - - - - = 28% 28% = = = = =
Healthcare & Pharma = = = 1% = = 9% = = - 4% = = = = = = = = = = 5% 24% = 5% = = =
Aerospace & Defense 4% - 2% - 18% 1% - - - - - - - - 1% 55% - - - - - - N - N - - N
Railway = 3% 2% = = = = = = ] = = = = 1% 1% = = 5% = = = = 0% ] 55% 8% 72%
Telco = = = = = = =] 5%  26% = = = = = 2% 1% 4% 4% 1% = = = =] = = = = =
Data center = = = = = = ] 20% 4% =] = = = o = 6%  59% 33%  50% = = o = = ] = = -
ICE 2% 3% 3% 1% = = 7% = = 5% = = = 1% 10% = = = = = = 5% 5% = 10% 2% = =
PCB 2% 2% 1% - - - - - - - - - - - - - - - - - - - - - - - - -
FPD = = = = = = = = = . = = = = = = = = = = = = = = = = = =
Food & Beverage 4% 2% - 1% - - - - - - 4% - - - - - - - - - - 22% 32% - 5% - - -
Elevator = 30% 2% = = - - - - - - - - - - - - - - - - = = = = = = =
Home appliance 4% 3% 4% = - - 47% - = - - - = 1% 15% = - = - 5% 13% - - - 10% - - -
General industries 12% 8% 60% = = = 10% = = 47% 1% = = 12% 2% = = = = 18% 34% 30% 5% = 10% = = =
Construction & Municipal - 3% 4% - - - - - - - 2% - - - 3% - - - - - - - - 0% 10% - - 25%
Building materials = 1% = =] = = = = = - 1% = = = = = = = = = = = =] 0% 5% = = =
Others 0% 6% 2% 4% 25% 8% - - - 29% - - 6% 0% 7% 21% 21% 3% - 10% 6% 1% 2% 0% 16% 5% =
Ex a exposure

Oversea-DM 45% 4% 0% 5% 49% 6% 0% 75% 33% 0% 0% 10% 38% 53% 25% 3% 9% 13% 30% 30% 0% 0% 92% 13% 0% 0% 0%

us 19% 75% 16% 18% 38% 7% 3%
EU 45% 4% 0% 31% 16% 10% 20% 15% 9% 15% 10%

Oversea-EM 0% 0% 0% 5% 0% 0% 16% 0% 0% 0% 4% 0% 0% % 13% 4% 9% 23% 0% 0% 0% 5% 0% 6% 17% 10% 5% 3%
Total overseas exposure 45% 4% 0% 10% 49% 6% 16% 75% 33% 0% 4% 10% 38% 60% 38% 7% 9% 32% 13% 30% 30% 5% 0% 98% 30% 10% 5% 3%

Source: NBS, Gao Hua Securities Research, Goldman Sachs Global Investment Research.
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COGS breakdown for our coverage
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mfljetals = Chips/iwafer =Plastics Electronics Componants Fibar Waga/dnsurance/33F = Manufacturing/Power/Utilities/Rental etc
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Source: Company data, Gao Hua Securities Research
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China machine tool production -15% yoy/0% mom in
Jul (vs. -12% yoy/0% mom in Jun)

image 4 China metal cutting machine tool monthly production (adjusted) (LHS)

—— Historical monthly preduction average (adjusted) (RHS)
—YoY growth% (reported)
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- 80%
- 80%

40%
- 20%

0%

I -20%
-40%

Japan machine tool total export order +6% yoy in Jul
and export to China orders +24% yoy in Jun

Industrial Auto
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Source: Japan Machine Tool Builder Association, NBS, Company data
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Industrial automation

Update to Jul

Updated to Jul

China industrial robot production -9% yoy/-17% mom in

Jun (vs. +3% yoy/+26% mom in Jun)
China industrial robot preduction (unit) (LHS)
——menthly yoy (%) (RHS)
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Airtac posted Jul total sales -12% yoy/-14% mom (vs.

yoy/-13% mom in Jun)
AIrTAC sales (NT$mn)

YaY (%) <+ 3M rolling (%)
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Industrial automation: cross-read from Japan

Okuma China Mar China order +8% yoy/+10% mom (Vs.
+25%yoy/-7% mom in Feb)
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HDS Apr-Jun order -48% yoy/-39% qoq
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Update to Mar

Update to Jun

Yaskawa servo motor 1Q2/23 order -36% yoy
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THK China Auto Parts Orders
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Note: For Japanese companies, FY quarters may vary with actual calendar years: Yaskawa FY1Q=March-May, Harmonic Drive FY1Q=Apr-Jun, THK FY1Q = Jan-Mar

Source: Company data, Goldman Sachs Global Investment Research.
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-33% yoy/-3% qoq
mmm THE, China orders
——China YoY growth (RHS)
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China manufacturing PMI dropped to 49.0 in Jul
vs. 50.2 in Jun

image (Qina Manufacturing EPMI
65 -

China Manufacturing PM| =« «+«« PM| = 50

7
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Manufacturing FAI +8% yoy in Jul, slowing from Jun

40%
= Other
309 manufacturing
| — Electronic &
electrical
20% - w— -- Auto
- General &
10% - specialized equipment
- Energy & Chemical
0% 1 - Basic Material
-10% - s -- Pharmaceutical
- Food
-20% :
SR S . Total Manufacturing
b W W b W W FAl yoy growth

Source: NBS, WIND, PBOC

Update to Jul

Update to Jul

Manufacturing PMI, PPI, FAI

China’s CPI inflation rose to +2.7% yoy in Jul due to
food price and PPl inflation fell to +4.2% yoy in Jul

8 Percent change, yoy Percent change, yoy 18

1 12

8
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Jan-Jul high-tech manufacturing FAI grew +23% yoy

60% - = High-tech manufacturing FAI ytd yoy (%)
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Capex financing new addition -43% yoy/-76% mom in
Jul (vs. +38% yoy/+203% mom in Jun)

Capex financing (coroporate bondloans/trust &entrust loans, in Rmb mn)

—ey %
3,000

2,500
2,000
1,600
1,000

500

400%

300%

200%

100%

0%

-100%

-200%

Update to Jul

Public equity financing to manufacturing sector -21%
yoy in 2Q22 vs. +86% yoy in 1Q22

RIME bn Equity financing to manufacturing sector

Mid-/long- term bank loans to manufacturing sector
1,400 -

1,200 A
1,000 A
800 1
€00 1
400 A

200 -

0 T — T — T T T T T T

AR G R I,
RE e SRS e e SR

Note: Capex financing includes entrusted loans, trust loans, corporate bonds, and medium to long term loans for non-financial institutions.

Source: NBS, WIND, PBOC

Global Investment Research
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PBT margin for industrial enterprises with revenue >
Rmb20mn was 6.7% in 2Q22 vs. 7.1% in 1Q22

=== PBT margin for industrial enterprises with revenue>Rmb20mn

9% A
7.9% .
b7 8%? 50

8% 0?_4%7.

7-2%7 197 1% 7 2%
7% A

1%
6.7%

5.50;6.6%8.6%5.7%
6% o
5% -
4% -
3% A
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1%

0% 4+—

®
Entrepreneurs Confidence Index at 120.9 in 3Q21 vs.
126 in 2Q21

=} o N M L
»30‘% o %0@ \QS’ 3010 Nois Ao A0

=== Entrepreneurs Confidence Index

140 -
130 A
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100 A

Source: Wind

Update to 2Q22

Update to 3Q21

Profitability/ROE and confidence of industrials
enterprises (with revenue size >Rmb20mn)

ROE for industrial enterprises with revenue > Rmb20mn
was 12.4% in 2Q22 vs. 12.4% in 1Q22
=== OE for industrial enterprises with revenue>Rmb20mn

16% - . 14 795 14 8%
14.4% " " T
395 14-3%42% 13.7%

12,6042 2283.0%

0y )
J\O.\% rbcl-.\% »\O-J\ B rbo-‘\ ,\O’LQ rqu“ -\GL" "50-" J\Oq:l
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Jul electricity generation +6% yoy vs. +3% yoy in Jun

Monthly power generation (bn kWh)
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Jul cement production: -7% yoy vs. -13% yoy in Jun
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Source: NBS, WIND
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Update to Jul

Update to Jul

Electricity, steel and cement production

Jul power consumption +6% yoy (vs. +5% yoy in Jun)
Monthly power consumption (bn K'Wh)
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Jul steel production: -6% yoy vs. -3% yoy in Jun
Monthly crude steel production (LHS) ——yoy % (RHS)
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Jul passenger vehicle retail sales/production
+20%/+42% yoy (vs. +23%/+46% in Jun)

. China passenger vehicle retail sales (in mn unit)
image_22 ——Carretail yoy%
= & = Car production yoy %
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Jul vehicle inventory alert index (VIA) at 54.4 (vs. Jun =
49.5)

w—=/ehicle Inventory Alert Index (LHS) Passenger vehicle yoy (%)
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Smartphone and auto

Jun China domestic smartphone shipment +9% yoy (vs.

-9% in May)

China smartphone shipment (in mn units) yoy growth %
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5G smartphone shipments in China: 23.0mn units in Jun
(vs. 17.7mn units in May)
5G smartphone shipment (mn units)
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Source: Goldman Sachs Global Investment Research, NBS, WIND, CPCA, China Automobile Dealers Association, MIIT
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Jun residential air-conditioner production -17% yoy (vs. Jun residential air-conditioner sales -14% yoy (vs. May
May +1% yoy) -2% yoy)
China residential airconditoner production (in mn units) China residential airconcitoner sales (in mn units)
——China AC production yoy %
——China AC retail yoy %
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AC export volume dropped to -17% yoy in Jun (vs -12%
yoy in May)

s AC export shipment volume (in 10,000 units) —o—yoy % —=—vs. 20189
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Source: NBS, Soufun, MIIT, China IOL, Goldman Sachs Global Investment Research

Note: For elevator production data, we distributed March accumulative data evenly over three months, Jan-March. Global Investment Research 19
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EV/battery/Solar

Jul China EV sales/production +119%/+117% yoy (vs.
+133%/+138% in Jun)

. — by . . .
|mage_E?g'oductlon (in k units) EV production yoy % = EV sales yoy %
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Jul China EV battery shipment grew +114% yoy (vs.
+143% yoy in Jun)

EV battery shipment (GWh)  ---9--- yoy growth %
35 4 i " - o 200%
HE: i Py i
| i AN
i g o e
25 - AR
: ¥l 100%
20 1 RA! H
gy - 50%
15 i
} i - 0%
10 H
e
5 qﬁ -50%
d
0 T -100%
I O O T T T T T T N N, R 9
M N Ja s M h, R "\ k 2N - q, f’l, Q, I'"‘|( ﬂ,
& T W

Source: CAAM, GGlI, NEA, NBS, MIIT, WIND

Update to Jul

Update to Jul

Jul passenger hybrid EV/passenger PEV/commercial EV

sales +170%/+120%/93% yoy

Passenger vehicle - EV (K units)
Commerical vehicle - EV (k units)
—+—PV-EV yoy % (3m rolling)
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2Q22 solar module new installation grew +103% yoy

(GW) New solar installation (GWh)
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Annual installed vs. tendered capacity in China Monthly number of tenders +417% mom in Jul (vs.
+20% mom in Jun)

mmmm | nstalled capacity (MVWh) Tendered capacity (MWh) = Number of tenders in China mom

—=Tendered yoy 35 500%
12,000 451% 10867 500% 30 | 400%

450% > -

10,000 400% S 300%
8,000 350% - 20 200%
300% o 15
6.000 4.900 250% -— 100%

1000 4,255 165% 200% O 10 1 .
' 2,519 8% 150% [ ; 0%
2,061 100% (] . .
2000 gy | A I
- 457 . 50% N O] 0 Lo ' ' ' ' -100%
0 0% O LR R S S A A N A AT AR 'ﬂvfl}fﬂ*
2019 2020 2021 Jan-Jul 2022 - o 0 W @ W @ e &
Monthly tendered capacity +432% mom in Jul (vs. Monthly avg. unit cost in July was Rmb1.77/Wh, vs.
+602% in Jun) avg. Rmb1.70/Wh over Jan-July 2022
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Source: CPCA, JADA, Autodata, Goldman Sachs Global Investment Research
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xEV sales trend in Europe (%, units) xEV sales trend in US (%, units)
= Curope EV sales (units) Europe PHEV sales (units) mmm US EV sales (units) US PHEV sales (units)
Europe EV sales yoy (%) —— Europe PHEV sales yoy (%) US EV sales yoy (%) ——WUS PHEV sales yoy (%)
300,000 500% 100,000 500%
90,000
250,000 400% > 400%
& 80,000
200,000 300% 70,000 300%
' ' > 60,000
150,000 200% o 50,000 200%
40,000
100,000 100% -+ 30,000 100%
50,000 I I I | | | | 0% -'CI_') f‘;ﬁg 0%
I I 1l I I I -100% 8 0 -100%
& fﬁ’ + ff? A T f1, D 4
R P S— #

Source: CPCA, JADA, Autodata, Goldman Sachs Global Investment Research
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f
China primary 80 cities property GFA transaction Jun elevator production +8% yoy (vs. May -13% yoy)
volume
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Source: NBS, Soufun, MIIT, China IOL, Goldman Sachs Global Investment Research

Note: For elevator production data, we distributed March accumulative data evenly over three months, Jan-March. Global Investment Research
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US private housing new starts arrived at -6% yoy in Jun

e e
=

=

T

o
i

US property

(vs. -3% yoy in May)

image_39 US private housing new starts (k units)
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Source: NBS, Soufun, MIIT, China IOL, Goldman Sachs Global Investment Research

Note: For elevator production data, we distributed March accumulative data evenly over three months, Jan-March.
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Update to Jun
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t
IC import value in China was -3% yoy/-4% mom in Jul IC production units in China -12 yoy/-6% mom in Jul (vs.
(vs. -5% yoy/+11% mom in Jun) -4% yoy/+5% mom in Jun)
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Source: MIIT, NBS
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Headline FAI growth +4% yoy in Jul vs. +6% yoy in Jun
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Traditional and modern infrastructure FAI posted 12m Jul Infrastructure FAI growth +11.3% yoy (vs. +13.4% yoy
rolling +3.0% yoy and +6.2% yoy in Jul in Jun)
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Monthly total FAl (Rmbtrn, LHS)

= Infrastructure

T
-

—— yoy - monthly total FAI (RHS)

China Construction PMI (Jul

=59.2 vs. Jun = 56.6)

sevssebase line @ 50

Note: 1) traditional infrastructure: Electricity, heating and water supply + railway + road + other transportation, storage and postal + water conservancy 2) modern infrastructure: environmental
protection, public utility, education, healthcare and social welfare

Source: NBS, WIND, China Ministry of Commerce, Goldman Sachs Global Investment Research, Gao Hua Securities Research.
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Government expenditure posted +5.9% yoy in Jun vs.
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+5.9% yoy in May

. _Rmb bn Ytd China fiscal surplus/deficit (LHS)
imgge_46 . _ - 100%
—td China fiscal expenditure yoy (RHS)
1,000
0 ——T— T - 50%
-1,000
0%
-2,000 -
-3,000
-50%
-4,000
-5,000 - -100%
-8,000
-7,000 - - -150%
'\'\'3"{""‘-"'\“"\“"@'@'-‘?-‘&\ SIS N
W & W & W & W & e
PPP project execution rate at 80% in 2Q22
Total PPP projects investment (RMB bn)
Execution Procurement smmm Preparation —:— Execution rate (%, RHS)

18,000

16,000 -

14,000
12,000

10,000 -

8,000
6,000

4,000 -
2,000 -

769, 78% 80% 80% 90.0%

69% 70% - 80.0%
7% 79% T9% 70.0%
80.0%
- 50.0%
40.0%
30.0%

- 20.0%

I - 10.0%
Q.0%

®

g

@

1Q20 Wl

4020 W

3021 1

4Q19 N
2Q20
3Q20 W
1Q21 |
2Q21
4021 11
1Q22 1
2Q22

Government fiscal spending

Policy bank/local government bond issuance

Rmb bn m Policy bank bond issuance

10,000 - Net |ocal government bond issuance (including LGFYV)

9.000 - mland sales revenue
8,000 -
7,000 -
6,000 -
5,000 -
4,000 -
3,000 -
2,000
1,000 -

0 4

»$ R W N w NN 8 S
F S S S S S S S S @"’;@*

Update to Jun

Special local government bond issuance new addition by
month
in ’Rmb bn Governmentspecial purpose bond issuance
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Update to 2Q22

(200

Source: NBS, WIND, China PPP center, Ministry of Finance, Gao Hua Securities Research, Goldman Sachs Global Investment Research, government rev/spending update at around 25" of the next
consecutive month.
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Jun total power grid investment +26% yoy (vs. -1% yoy
in May)
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China Infrastructure construction companies CSCEC/
MCC/CRCC/CRG/CCCC saw new contract
+53%/-4%I+77%I-2%I+30% yoy in 2Q22

Quarterly new contract yoy
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Note: Using infra construction new contract for CRCC/CRG/CCCC/CRG's 2016
new orders includes PPP new orders not classified under infra segment.

Source: CAAM, GGlII, NEA, NBS, MIIT, WIND

Jul railway/road FAI growth posted -5%/0% yoy (vs. -
4%I/0% yoy in Jun)

100%
80%
- 60%
_3) 40%
'®) 20%
o 0%
) -20%
e
© -40%
© 60% -
Q.
>
AN
AN
e/
AN
O
[
O]
e
©
©
Q.
>

Y 1. Raibway transit FAI —{tcl: Road transit FAI
Ytd: Waterway FAI Yid: Air FAl

v

P » g

o e e e Q 2
T o @*o&\s@‘ ﬁ‘:@“ S

Global Investment Research

32

Update to Jul



M ——
Goldman [S C - Machi
sachs [ Construction Machinery
t
China excavator sales +3% yoy in Jul vs. -10% yoy in Second-hand excavator transaction volume recorded a -
Jun 35% yoy in Jul (vs. -45% yoy in Jun)
Image 53 China excavator monthly velume (Total) s00%% === Second-hand Excavator Transaction Volume (yoy)
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Komatsu China Jul excavator utilization hours -5% yoy Wheel loader sales posted -6% yoy in Jul 2022 (2021: -
12% yoy)
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Source: CCMA, Company data, NBS
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Jul China national railway freight vol. printed +11% yoy
(vs. Jun +7% yoy, +10% vs. Jul 2019)

image 57 Railway freight turnover (RHS) (brton km)
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Jun China highway freight rolling-3m volume printed -

8% yoy, rolling-3m rail freight +8% (vs. May -8%/+8%

yoy)
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Update to Jul

Update to Jun

Railway freight and passenger volumes

Jul China railway passenger volume arrived at -28% yoy
(vs. Jun -32% yoy, -59% vs. Jul 2019)
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Jun heavy duty truck sales -63% yoy (vs. May -56% yoy)
Heavy duty truck (HDT) retail {in units)
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Source: NBS, CRC, Company data, Goldman Sachs Global Investment Research, Gao Hua Securities Research.
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Locomotive tendering: 540 units in 2022 ytd
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Source: CRC, Company data, Gao Hua Securities Research.
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Multiple Units: 32 units in 2022 ytd (2 units in Aug)
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China domestic iron ore -35% 2022 ytd

w—— ndexed ron ore price
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LME copper price -1% 2022 ytd

— rdexed copper price

China manufacturing sector wage
+10% yoy in 2021 (vs. +10% yoy in
2020)
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= Commodity & FX price trend (as of Aug 12, 2022)

China domestic aluminum prices
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Reg AC

I, Jacqueline Du, hereby certify that all of the views expressed in this report accurately reflect my personal views about the subject company or companies and its or their securities. | also certify that no part of my
compensation was, is or will be, directly or indirectly, related to the specific recommendations or views expressed in this report.

Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs’ Global Investment 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) and its 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 forward-looking 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 based on 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 P/E, P/B and P/D), with a 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 Goldman 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 quarters in the future
compared with the year at least three quarters in the future (on a per-share 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 usingan M&A framework, considering both qualitative factors and quantitative factors (which may vary across sectors and regions) to incorporate the potential that
certain companies could be acquired. We then assign a 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, in line with our standard departmental guidelines we incorporate an M&A
component 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

Quantum is Goldman Sachs’ proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for in-depth analysis of a single company, or to make
comparisons between companies in different sectors and markets.
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Special disclosure
Pursuant to Executive Order 13959, as amended, the United States has imposed sanctions restrictions on certain Chinese companies that generally prohibit U.S. persons from investing in securities issued by such
companies. This research report is not, and should not be construed as, an inducement to transact in any securities in contravention of U.S. sanctions laws.

The United States Commerce Department's Bureau of Industry and Security (BIS) imposes specific license requirements for the export, re-export and/or transfer (in-country) of specified items to non-U.S. parties that
appear on BIS' Entity List. This research report is not, and should not be construed as, an inducement to engage in any unlicensed activities with parties on BIS' Entity List.

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

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

As of July 1, 2022, Goldman Sachs Global 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 Neutral. Such assignments equate to Buy, Hold and Sell for the purposes 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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Disclosures required by United States laws and regulations

See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or co-manager in a pending transaction; 1% or other ownership;
compensation for certain services; types of client relationships; managed/co-managed public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman Sachs trades or
may trade as a principal in debt securities (or in related derivatives) of issuers discussed in this report.

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts, professionals reporting to analysts and members of their households
from owning securities of any company in the analyst's area of coverage. Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking
revenues. Analyst as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from serving as an officer, director or advisor of any
company 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 therefore may not be subject to FINRA Rule 2241 or FINRA
Rule 2242 restrictions on communications with subject company, public appearances and trading securities held by the analysts.

Distribution of ratings: See the distribution of ratings disclosure above. Price chart: See the price chart, with changes of ratings and price targets in prior periods, above, or, if electronic format or if with respect to
multiple companies which are the subject of this report, on the Goldman Sachs website at https://www.gs.com/research/hedge.html.

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. Australia: Goldman Sachs Australia Pty Ltd and its
affiliates are not authorised deposit-taking institutions (as that termis defined in the Banking Act 1959 (Cth)) in Australiaand do not provide banking services, nor carry on a banking business, in Australia. This research,
and any access to it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In producing research reports, members of the Global
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 research reports. In some instances the
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 specific circumstances relating to the site visit
or meeting. Tothe extent that the contents of this document contains any financial product advice, it is general advice only and has been prepared by Goldman Sachs without taking into account a client’s objectives,
financial situation or needs. A client should, before acting on any such advice, consider the appropriateness of the advice having regard to the client's own objectives, financial situation and needs. A copy of certain
Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research Independence Policy Statement are available at:
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Brazil: Disclosure information in relation to CVM Resolution n. 20 is available at
https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the Brazil-registered analyst primarily responsible for the content of this research report, as defined in Article 20 of CVM Resolution n. 20, is
the first author named at the beginning of this report, unless indicated otherwise at the end of the text. Canada: This information is being provided to you for information purposes only and is not, and under no
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 security. Goldman Sachs & Co. LLC is not
registered as a dealer in any jurisdiction in Canada under applicable Canadian securities laws and generally is not permitted to trade in Canadian securities and may be prohibited from selling certain securities and
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 of The Goldman Sachs Group Inc., or
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 Goldman Sachs (Asia) L.L.C. India: Further
information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India) Securities Private Limited, Research Analyst- SEBI Registration Number INHO00001493,
951-A, Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may
beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred to in this research report.
Japan: See below. Korea: This research, and any access to it, is intended only for “professional investors” within the meaning of the Financial Services and Capital Markets Act, unless otherwise agreed by Goldman
Sachs. Further information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. New Zealand: Goldman Sachs New Zealand Limited
and its affiliates are neither “registered banks"” nor “deposit takers” (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for “wholesale clients”
(as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests is available at:
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Research reports distributed in the Russian Federation are not advertising as defined in the Russian legislation, but are
information and analysis not having product promotion as their main purpose and do not provide appraisal within the meaning of the Russian legislation on appraisal activity. Research reports do not constitute a
personalized investment recommendation as defined in Russian laws and regulations, are not addressed to a specific client, and are prepared without analyzing the financial circumstances, investment profiles or risk
profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken by a client or any other person based on this research report. Singapore: Goldman Sachs (Singapore) Pte.
(Company Number: 198602165W), which is regulated by the Monetary Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters arising from, orin
connection with, this research. Taiwan: This material is for reference only and must not be reprinted without permission. Investors should carefully consider their own investment risk. Investment results are the
responsibility of the individual investor. United Kingdom: Persons who would be categorized as retail clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read
this research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman Sachs International. A copy
of these risks warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs International on request.
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European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU) (2016/958) supplementing Regulation (EU) No 596/2014 of the
European Parliament and of the Council (including as that Delegated Regulation is implemented into United Kingdom domestic law and regulation following the United Kingdom's departure from the European
Union and the European Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment recommendations or other information
recommending or suggesting an investment strategy and for disclosure of particular interests or indications of conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states
the European Policy for Managing Conflicts of Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 69, and a member of Japan Securities Dealers Association,
Financial Futures Association of Japan and Type Il Financial Instruments Firms Association. Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See
company-specific disclosures as to any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance Company.

Ratings, coverage universe and related definitions

Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or Sell on an Investment List is determined by a stock's total
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 Suspended, Not Rated, Coverage Suspended or
Not Covered), is deemed Neutral. Each region's Investment Review Committee manages Regional Conviction lists, which represent investment recommendations focused on the size of the total return potential
and/or the likelihood of the realization of the return across their respective areas of coverage. The addition or removal of stocks from such Conviction lists do not represent a change in the analysts' investment
rating for such stocks.

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or anticipated dividends, expected during the time horizon associated
with the price target. Price targets are required for all covered stocks. The total return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List
membership.

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe at https://www.gs.com/research/hedge.html.

Not Rated (NR). The investment rating, target price and earnings estimates (where relevant) have been suspended pursuant to Goldman Sachs policy when Goldman Sachs is acting in an advisory capacity in a
merger or in a strategic transaction involving this company, when there are legal, regulatory or policy constraints due to Goldman Sachs’ involvement in a transaction, and in certain other circumstances. Rating
Suspended (RS). Goldman Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for determining an investment rating or target
price. The previous investment rating and target price, if any, are no longer in effect for this stock and should not be relied upon. Coverage Suspended (CS). Goldman Sachs has suspended coverage of this
company. Not Covered (NC). Goldman Sachs does not cover this company. Not Available or Not Applicable (NA). The information is not available for display or is not applicable. Not Meaningful (NM). The
information is not meaningful and is therefore excluded.

Global 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 Goldman Sachs offices around the world
produce research on industries and companies, and research on macroeconomics, currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN
21 006 797 897); in Brazil by Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764 and / or contatogoldmanbrasil@gs.com.
Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicacdo com o Publico Goldman Sachs Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horério de funcionamento: segunda-feira a
sexta-feira (exceto feriados), das 9h as 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 Private Ltd.; in Japan by Goldman Sachs
Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs
(Singapore) Pte. (Company Number: 198602165W); and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in the
United Kingdom.

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 distributing entities will apply:

Goldman Sachs International (“GSI"), authorised by the Prudential Regulation Authority (“PRA") and regulated by the Financial Conduct Authority (“FCA") and the PRA, has approved this research in connection
with its distribution in the United Kingdom.
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European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions within the European Economic Area: the Grand Duchy of
Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of Norway, the Republic of Finland, the Republic of Cyprus and the Republic of Ireland; GS -Succursale de Paris (Paris
branch) which, from Brexit Day, will be authorised by the French Autorité de controle prudentiel et de resolution ("ACPR") and regulated by the Autorité de contréle prudentiel et de resolution and the Autorité
des marches financiers ("AMF") disseminates research in France; GSI - Sucursal en Espafa (Madrid branch) authorized in Spain by the Comisién Nacional del Mercado de Valores disseminates research in the
Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is authorized by the SFSA as a "third country branch" in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag
(2007:528) om vérdepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE ("GSBE') is a credit institution incorporated in Germany and, within the Single
Supervisory Mechanism, subject to direct prudential supervision by the European Central Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt fir
Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Economic Area where GSI is not
authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish Financial Authority disseminates research in the Kingdom of Denmark; GSBE
- Sucursal en Espana (Madrid branch) subject (to a limited extent) to local supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE - Succursale ltalia (Milan branch) to the
relevant applicable extent, subject to local supervision by the Bank of Italy (Banca d’ltalia) and the Italian Companies and Exchange Commission (Commissione Nazionale per le Societa e la Borsa "Consob”)
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 Bankfilial (Stockholm branch), to a
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 clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we consider reliable, but we do not represent it is accurate or complete,
and it should not be relied on as such. The information, opinions, estimates and forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our
research as appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority of reports are published at irregular intervals as
appropriate in the analyst’s judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment banking and other business relationships with a substantial
percentage of the companies covered by our Global Investment Research Division. Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commmentary or trading strategies to our clients and principal trading desks that reflect opinions that are contrary to the opinions
expressed in this research. Our asset management area, principal trading desks and investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this
research.

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may discuss in this report, trading strategies that reference
catalysts or events that may have a near-term impact on the market price of the equity securities discussed in this report, which impact may be directionally counter to the analyst's published price target
expectations for such stocks. Any such trading strategies are distinct from and do not affect the analyst's fundamental equity rating for such stocks, which rating reflects a stock’sreturn potential relative to its
coverage universe as described herein.

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act as principal in, and buy or sell, the securities or derivatives, if any,
referred to in this research.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not necessarily reflect those of Global Investment Research and are
not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the products mentioned that are inconsistent with the views
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 not constitute a personal recommendation or take into
account the particular investment objectives, financial situations, or needs of individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular
circumstances and, if appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them may fluctuate. Past performance is not a
guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from,
certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. Investors should review current options and futures disclosure
documents which are available from Goldman Sachs sales representatives or at https://www.theocc.com/about/publications/character-risks.jsp and https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-
uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018. Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads.
Supporting documentation will be supplied upon request.
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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 GS may vary as compared to that provided to
internal and other external clients of GS, depending on various factors including your individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and
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 example, certain clients may request to
receive notifications when research on specific securities is published, and certain clients may request that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to
them electronically through data feeds or otherwise. No change to an analyst's fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for equity securities), will be

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 through other means, as necessary, to all
clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all research content is redistributed to our clients or available to third-
party aggregators, nor is Goldman Sachs responsible for the redistribution of our research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes
(including related services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY 10282.
© 2022 Goldman Sachs.

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written consent of The Goldman Sachs Group, Inc.
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