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Key readings of the month
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August largely flat with minor improvement mom: China industrial robot production -1% yoy/+8% mom in Aug (vs -9% yoy/-17% mom in Jul); China machine
tool production volume -14% yoy/0% mom in Aug (vs -15% yoy/0% mom in Jul). Manufacturing FAI +11% yoy in Aug (vs. +8% in Jul), with the pickup mainly driven
by electronics & electricals. Jan-Aug high-tech manufacturing FAI stayed resilient at +23% yoy vs +23% yoy in 7M22. Companies' comments during 2Q22 earnings
call confirmed a relatively weaker industry trend in Jul-Aug overall and largely flattish orders in 3Q vs. 2Q.

Despite an overall weak demand, we note a few companies that outperformed industry trend:

+ Envicool: Company management noted strong yoy growth of the overall order backlog, with high contract liabilities (+58%/+163% yoy in 1Q22/2Q22) indicating
a strong rebound in 2H22E-1H23E especially for the CRAC business.

» Inovance: Industrial Automation segment order intake improved to 20-30% yoy growth, which is partially driven by strong EU business units, more specifically
the high-voltage inverters applied in mining and metallurgy end markets;

* Yiheda: August shipment maintained at 30%+ yoy growth, slightly growing mom;

+ Estun: The company saw 1,500-1,600 units of robot shipments per month driven by plenty of new energy orders, which is on track for the goal of reaching
16,000 units in 2022E.

August sees continued strong performance in EV/battery and ESS, but lack luster in other end markets:
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Li-battery: Aug China EV battery shipment grew +121% yoy (vs. +114% yoy in Jul);

Electric vehicles: Aug China EV sales/production +107%/+124% yoy (vs. +119%/+117% in Jul); Aug passenger hybrid EV/passenger
PEV/commercial EV sales +154%/+95%/107% yoy, +5%/+7%/+0% mom;

ESS: Completed tendered capacity in Aug was +33% mom to 5.6GWh (vs. +342% mom in Jul) contributed by 44 completed tenders vs. average 10
per month during Jan-Jul, bringing Jan-Aug 2022 total completed tendered capacity +209% vs. full-year 2021;

Autos: Aug passenger vehicle retail sales/production +29%/+42% yoy (vs. +20%/+42% in Jul), passenger ICE vehicle sales +8% yoy in Aug (vs. +0%
in Jul).

Construction machinery: China excavator sales +0% yoy in Aug vs. +3% yoy in Jul;

Railway FAI: Aug railway/road FAI growth posted -2%/+1% yoy (vs. -5%/0% yoy in Jul);

Integrated circuit: IC import value in China was -12% yoy/-4% mom in Aug (vs. -3% yoy/-4% mom in Jul); IC production units in China -22% yoy/-9%
mom in Aug (vs. -12% yoy/-5% mom in Jul);

Air-conditioners: Jul residential air-conditioner production -9% yoy (vs. Jun -17% yoy); Jul residential air-conditioner sales -9% yoy (vs. Jun -14%
yoy);

Smartphones: Jul China domestic smartphone shipment -31% yoy (vs. +9% in Jun); 5G smartphone shipments in China: 14.7mn units in Jul (vs.
23.0mn units in Jun);

+ Raw materials cost pressure eased: Iron ore: -34% ytd yoy, -26% from Apr peak; Copper: -2% ytd yoy, -23% from Mar peak; Aluminum: +7% ytd yoy, -23%
from Mar peak; Brent oil: +54% ytd yoy, -26% from Apr peak.
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Summary of our ratings

ompany Ticker

closing |Target | +/-%

PIE P/B EV/EBITI “ CROCI
1

2022E 2023E 2022E 2023E 2

202

FA/Robot
Shenzhen Inovance 300124.8Z CNY 57.46 90.7 58% Buy* 206 418x 350x 283x 94x 7.8x 6.6x 60.1x 37.3x 29.4x 26% 24% 24% 32% 36% 30%
Estun Automation 002747.SZ CNY 19.17 247 29% Buy 24 136.5x 82.1x 49.7x 6.4x 6.1x  5.6x 133.8x 51.1x 34.6x 5% 7% 1%  16% 8% 10%

Leaderdrive 688017.SS CNY 157.95 1545 -2%  Neutral 3.8 140.3x 115.7x 86.3x 14.5x 13.3x 12.0x 90.2x 111.0x 79.1x 11% 12% 15% 16% 21% 21%
Siasun Robot 300024.SZ CNY 9.35 48 -49%  Sell 21 nm. 256.7x 121.8x 3.5x 35x 34x nm. nm. nm. -13% 1% 3% 0% 5% 4%

Median 13% 3.1 136.5x 98.9x 68.0x 7.9x 7.0x 6.1x 90.2x 51.1x 34.6x 8% 9% 13% 16% 14% 15%
Laser

Friendess Electronic 688188.SS CNY 202.35 309.3 53% Buy 41 51.7x 48.0x 37.0x 95x 6.5x 59x 725x 44.6x 343x 20% 16% 17% 46% 63% 45%
Han's Laser 002008.SZ CNY 28.78 384 33% Buy 44 155x 17.7x 14.9x  2.7x 1.9x  1.7x  19.5x 14.4x 1214x 18% 12% 12% 15% 13% 15%
Raycus 300747.SZ CNY 2525 30.90 22%  Neutral 2.0 29.9x 552x 329x 4.7x 44x 4.0x 49.0x 50.5x 30.6x 16% 8% 12%  25% 9% 15%
Median 33% 41 29.9x 48.0x 329x 4.7x 4.4x  4.0x 49.0x 44.6x 30.6x 18% 12% 12% 25% 13% 15%

Machine vision
OPT Machine Vision 688686.SS CNY 28205 3236 15% Buy 33 76.8x 56.5x 43.1x 9.2x 83x 7.3x 100.6x 56.3x 42.0x 13% 15% 18% 20% 17% 21%

Infrared & sensors

Raytron Technology 688002.SS CNY 42.08 60.8 44% Buy 27 409x 39.0x 284x 54x 48x 4.1x 884x 384x 27.7x 14% 12% 15% 29% 16% 16%
Dali Technology 002214.SZ  CNY 13.93 149 7%  Neutral 1.2 480x 38.1x 241x 3.3x 3.1x 28x 116.4x 56.4x 35.5x 9% 8% 12% 11% 10% 13%
Cubic Sensor & Instrument 688665.SS CNY 11580 1448 25% Neutral 12 432x 409x 292x 9.8x 8.6x 7.2x 40.1x 37.7x 253x 34% 22% 27% 66% 39% 39%
Median 25% 1.2 43.2x 39.0x 28.4x 5.4x 4.8x 41x 88.4x 38.4x 27.7x  14% 12% 15% 29% 16% 16%
FA component platform

Yiheda Automation 301029.SZ CNY 57.61 943 64% Buy* 40 69.0x 48.7x 354x 122x 104x 86x 77.5x 379x 279x 22% 23% 27% 37% 60% 38%
Production software

Supcon Tech 688777.SS CNY 80.01 955 19% Neutral 56 683x 498x 40.6x 88x 7.8x 69x 99.4x 62.8x 484x 14% 16% 18% 21% 20% 22%
Median 19% 56 68.3x 49.8x 40.6x 88x 7.8x  6.9x 99.4x 62.8x 48.4x 14% 16% 18% 21% 20% 22%
Battery equipment

Lead Intelligent 300450.SZ CNY 51.02 81.8 60% Buy 10.3 50.3x 29.3x 17.4x 84x 7.0x 55x 528x 26.5x 152x 21% 26% 35% 35% 72% 57%
HangKe Technology 688006.SS  CNY 5586 955 71% Buy 32 958x 338x 183x 80x 6.8x 54x 122.0x 29.0x 153x 9% 22% 33% 47% 35% 56%
Median 66% 6.8 73.1x 31.6x 17.8x 8.2x 6.9x 54x 87.4x 27.7x 153x 15% 24% 34% 41% 53% 57%

Electrification
Sanhua Intelligent Control  002050.SZ CNY 27.22 293 8% Neutral 140 58.0x 47.9x 356x 88x 80x 7.2x 37.7x 33.7x 26.6x 16% 17% 21% 18% 17% 19%

Hongfa Technology 600885.SS CNY 36.98 53.7 45% Buy 55 36.3x 29.9x 249x 59x 5.1x 45x 222x 155x 12.8x 13% 14% 14% 20% 18% 22%
Envicool 002837.8Z  CNY 2748  46.0 67%  Buy* 18 56.7x 44.1x 324x 6.4x 5.8x 5.14x 33.7x 40.2x 30.2x  13% 14% 17% 18% 15% 17%
Kstar 002518.SZ CNY 3860 464 20% Neutral 3.2 60.3x 44.6x 30.3x 7.3x _ 6.6x 56x 27.8x 39.3x 26.8x 13% 15% 20% 15% 17% 20%
Kehua 002335.SZ CNY 35.55 44.8  26% Buy 24 374x 37.7x 263x 47x 42x 36x 16.7x 195x 156x 12% 11% 14% 17% 14% 16%
AVIC Jonhon 002179.8Z  CNY 6502 685 5% Neutral 144 519x 404x 33.7x 69x 6.1x 54x 36.7x 32.1x 26.6x 15% 15% 16% 26% 29% 26%
Faratronic 600563.SS CNY 170.37 _221.0 30% _ Neutral 55 46.2x 39.0x 30.3x 11.2x 95x 80x 36.0x 30.7x 24.4x 26% 26% 28% 26% 28% 32%
Jianghai 002484.SZ CNY 23.33 28.6  23%  Neutral 28 446x 30.9x 27.3x 45x 4.0x 3.6x 221x 225x 193x 11% 14% 14% 12% 18% 17%
Median 24% 3.4 51.9x 39.7x 30.3x _ 6.4x  59x  5.2x  30.7x_31.4x_ 255x _ 13% 14% 16% 18% 17%  20%
Business service

Pony Testing 300887.8Z _ CNY 3596 474 32% Buy 1.5 40.3x 32.2x 249x 4.4x 3.0x 2.7x 21.1x 18.2x 158x 11% 12% 11% 24% 8%  14%
Centre Testing 300012.SZ CNY 20.90 276 32% Buy 50 469x 38.2x 30.8x 7.8x 6.6x 56x 43.4x 24.8x 202x 18% 18% 19% 25% 24% 21%
Median 32% 3.2 43.6x 352x 27.8x 6.1x 4.8x 4.2x 323x 21.5x 18.0x 15% 15% 15% 24% 16% 18%

Optical module

Innolight 300308.SZ2 CNY 27.00 36.7 36%  Neutral 3.1 223x 223x 19.7x  19x  1.8x 1.6x  19.8x 13.1x 12.0x 9% 8% 9% 18% 1% 1%
Accelink 002281.SZ CNY 16.55 16.5 0% Sell 1.7 204x 229x 21.7x _21x __2.0x __1.8x 14.8x 10.0x _9.7x _11% 9% 9%  22% 16% _14%
Median 18% 24 214x 22.6x 20.7x 2.0x 19x 1.7x 17.3x 11.5x 10.8x 10% 8% 9% 20% 14% 13%
Power tools

Techtronic 0669.HK HKD 88.80 113.5 28% Buy 20.7 189x 17.8x 16.1x _4.4x 3.8x 3.3x 20.5x 11.5x  9.9x 25% 23% 22% 26% 23% 24%
PIMM

Haitian Intl. 1882.HK HKD 16.84 16.8 0% Sell 34 78x 98x 9.1x  1.4x 1.4x 12x  93x  7.0x 62x 20% 15% 14% 17% 10% 12%
Rolling stock

CRSC 3969.HK HKD 2.44 2.8 15% Neutral 33 70x 68x 59x 05x 05x 05x 32x 0.1x -0.6x 7% 7% 8% 16% 32% 12%
CRSC 688009.SS CNY 4.37 4.9 12%  Neutral 66 14.1x  13.7x 119x 11x 1.0x 1.0x 10.7x 5.2x 4.1x 7% 7% 8% 12% 48% 28%
Times Electric 3898.HK HKD 35.00 39.6 13% Neutral 6.3 21.8x 17.6x 15.1x 12x 1.3x 1.2x  23.0x 19.1x 16.5x 7% 7% 8% 8% 3% 8%

CRRC Corp. 1766.HK HKD 2.82 3.0 6% Sell 103 6.3x _69x  6.5x 04x 05x 04x 59x 5.8x  54x 7% 5% 5% 10% 9% 9%

CRRC Corp. 601766.SS CNY 4.99 4.3 -14% Sell 205 125x  13.7x 129x 1.0x 09x 09x 11.2x 10.2x 9.2x 7% 5% 5% 10% 9% 9%

Median 12% 6.6 12.5x 13.7x 11.9x 1.0x 0.9x 0.9x 10.7x 5.8x 5.4x 7% 7% 8% 10% 9% 9%

Note:

(1) Based on last closing price of Sept. 151, 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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% Comments on monthly order trend

Comments on Aug operations Aug Trend Main production base Comments on Aug oper: Aug Trend

FA/Robot El
Industrial Autpmat|on recoverec_j to 20-30% yoy growth in Aug ) Very busy production pipeline for EV thermal mgmt with residential A/C could
Shenzhen Inovance 300124.8Z : Shenzhen Suzhou (PLC>robot>inverter>servo), with elevator component growth stillin - Sanhua Intelligent Control  002050.Z : Hangzhou  Hangzhou/ Xinchang  see 1-2 months of inventory digestion

negative territory

The company believes high power relay could see 100% revenue growth

Strong Industrial robot shipment in Jul-Aug with 1,500-1,600 units per . i i o i
Estun Automation 002747.8Z Nanjing Nanjing monﬂ? P 9 P Ly Hongfa 600885.5S Xiamen Xiamen heading into 2H22.
: . In addition to rising liquid cooling penetration in the energy storage end-
Leaderdrive 688017.SS Suzhou Suzhou Flattish goq order trend into 3Q with ¢. 2months’ lead time 7 market, Envicool is also seeing emerging liquid cooling adoption in the data
Siasun Robot 300024.5Z : Shenyang Shenyang Slight recovery in Jul-Aug than 1H22 94 Envicool 002837.5Z  Shenzhen Shenzhen center industry. For example, Envicool provided customized full-stack liquid
Laser : cooling systems for the general servers manufactured by xFusion, a x86 server
Positive customer feedback in July and August so far and guided producer with a top 3 domestic shipment market share in 2021, per IDC.
: . radual recovery in 3Q and 4Q; but revised down 2022E low/mid
Friendess Electronic 688188.SS Shanghai Shanghai 9 v o L Management expects ESS revenue to double yoy in 2023E on the back of
power control system outlook from year beginning target of 20% to ) N
now a flat revenue 2022E ESS revenue guidance of Rmb700mn-Rmb800mn. Raw material supply
- Kstar 002518.SZ : Shenzhen Shenzhen remains relatively tight despite marginal easing vs. 1H22 and Kstar is
Han's Laser 002008.SZ | Shenzhen Shenzhen ggcﬁ;izrigrgm fsr(e)m battery equipment segment to largely offset = conducting experiments on using core raw material (e.g. IGBT) produced by
gments domestic suppliers
The company expects 3Q top line to be flat qog, given usually weak (1) Energy storage: Maintain 2022 guidance of at least 100% yoy revenue
3Q seasonality, prolonged high temperature days, and power growth; (2) PV inverter: expect revenue growth recovery in 2H22 (vs/ -9% yoy
Raycus 300747.SZ Wuhan Wuhan restrictions for selective regions. The company has a lot of inventories g in 1H22) while being selective on orders with preference of higher-GPM
as the demand was weaker than its expectations, and it will be done Kehua 002335.8Z : Zhangzhou Zhangzhou projects with better cash conversion terms; (3) UPS: Overall data center L
clearing the inventories by end-August. industry demand from the internet sector will likely remain weak in the short
Machine vision term; expect around flat yoy segment revenue growth in 2H22 for smart power
For consumer electronics, mgmt expects to deliver 20-30% yoy growth g;’r‘or;; ;emand momentum from solar power segment still maintains which is
p.a. and thus relatively slower revenue growth in 2H; while for battery, . N y ) . .
OPT Machine Vision 688686.5S : Dongguan Dongguan 2022 order intake, although delayed, remains strong. The company Faratronic 600563.5S Xiamen Xiamen likely driven by higher-than-expected ESS demand.Management reiterated +

¢.80% vov arowth auidance for solar nower seament.

9 i -

xpects 505+ rovenue yoy growlh fom GATL igher growh rom non rdef momanm stro%53 major roautt ssegones akminim

- - i ) i pecially for i lic capacitor
I - - na Jianghai 002484.5Z Nantong Inner Mongolia product, which booked higher-than-expected order growth in 1H22 (+32% yoy
Raytron Technology 688002.SS Yantai Yantai -a. ) in 1H22, 82% of total revenue) which was likely driven by market share taking
Dali Technology 002214.8Z Hangzhou Hangzhou n.a. from top overseas players, the management saw its overall market share still
: maintains into Aua

Strong automotive end-market demand: (1) order backlog for in-cabin Guiding Aerospace & Defense revenue to grow by 15-20% yoy in FY22 from

air quality sensors has grown by 45% to ~16mn units since April, which AVIC Jonhon 002179.8Z : Luoyang Luoyang 15% in 1H; EV growth>A&D>Telco/5G

is expected to deliver annual revenue of ~Rmb260mn in the next 5-6 Business service T

years; (2) O2/NOx sensors obtained the first order in the factory- - ] Shanghai/BeiingWuhan/ 1N COMPpany guided full year Rmb3bn+ revenue/Rmb300mn+ net proft, or
Cubic Sensor & Instrument  688665.8S Wuhan Wuhan installed r.narkel from a domestic auto OEM with a total volume 9' ¥ Pony Testing 300887.SZ Beijing Xian/Qingdao +50%/+36% yoy

~400k units; (3) Thermal runaway monitoring sensors have achieved ‘Shenzhen/ShanghailGuangz

small-volume shipment to several battery makers as of 1H22 and Centre Testing 300012.5Z Shenzhen houSuzhouHangzhou! Company guided a stable operational trend heading into 3Q, on track vs. our

expect to obtain customer orders in 3Q22E. Management reiterates . Tianiin etc expectation.

the goal of at least 30% yoy ex-SBC net income growth in 2022E, Optical module :

which is the vesting threshold in the 2022 employee share incentive Innolight 300308.8Z Suzhou Suzhou n.a.
FA platform - - - - Accelink 002281.5Z . Wuhan Wuhan na.
Yiheda Automation 301029.8Z Dongguan Dongguan August shipment slightly picked up vs 30% in July Ly Power tools
Production software Dongguan/China,  Management guided mid single-digit revenue growth in 2022E, or implying flat
Supcon Tech 688777.8S | Hangzhou Hangzhou New order growth around 30% yoy g Techtronic 0669.HK Hongkong \/ielna?ng US, Mexico "EVENUe growth in 2H22E on company's proactive destocking. k-
Battery equipment S

Management believes the new orders amount may come larger in 2H PIMM :

with top player CATL starting to initiate sizable procurement on top of Haitian Intl. 1882.HK Ningbo Ningbo Aug new order mom flat from July =
Lead Intelligent 300450.SZ Wuxi Wuxi other tier 2 battery manufacturers such as Gotion and SVOLT. The _

company noted in its overseas market, VW/ACC/Northvolt will also Rolling stock -

initiate their procurement process in the later part of the year CRsC 3969.HK Beijing Beijing na

Looking ahead to 2H22, the company believes the size of new orders CRSC 688009.SS Beijing Beijing

from overseas clients will continue to increase with key clients LG CRRC Corp. 1766.HK . Beijing Changchun/Qingdad/Tangsh |
HangKe Technology 688006.SS | Hangzhou Hangzhou Energy Solution/SK Innovation/AESC all having aggressive capacity 4. CRRC Corp. 601766.SS . Beijing anDalianNanjing'Zhuzhou T

expansion plans. The company also set up an office in Germany, Times Electric 3898.HK Zhuzhou Zhuzhou Strong pick-up in solar inverter and EV drive in Jul-Aug ®

hoping to obtain orders from key battery makers such as VW/Northvolt.

Source: Company data.
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breakdown

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

Overseas. 18% _Consumer, 14%
. 0 —

~ Infrastructure,
General 19%
industrials &
others, 14%
Energy &

Chemicals, 3%

Semiimedicalldefen /

se, 8% \_Property, 3%

New energy, 21%

Our covera%e and industrial robot industry
y end-market

Chinaindustrial robot 2Q22 sales vol breakdown by end-market

2Q22 end market mix

Chemical Semiconductor,
products, 1% 0.7%

Logistics, 2% ff_’_f_(]thers, 494
Medical . \ | —= .
products, 3% Electronics,

Aut;) 24%

electronics, 3% _
Home
appliance, 4%

Solar, 7%

F&B, 7%

Metal products,
14%

Auto, 8%

Lithium battery, Auto parts,
10% 13%

Note: Consumer includes consumer electronics, ICE, PCB, FPD, textile, food & beverage, and 50% of home appliances; infrastructure includes power, environment, raiway, 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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Sub-sector
Company Estun
Ticker 002747.52
Semiconductor -
Battery 20%
Energy storage system -
EV 2%
Solar 20%
Wind .
Consumer electronics 2%
Energy & Chemicals =
Power -
Environment =
Healthcare & Pharma -
Aerospace & Defense 4%
Railway =
Telco =
Data center -
ICE 2%
PCB =
FPD -
Textile =
Food & Beverage 2%
Elevator -
Home appliance 4%
General industries 5%
Construction & Municipal 4%
Building materials =
Others -
Oversea-DM 35%
us

EU 35%
Oversea-EM 0%

2022E revenue b

Robot/Automation

Inovance

300124.5Z 688017.5S

5%

1%

20%

5%

2%

5%

10%

3%

2%

4%

2%

22%

3%

5%

3%

1%

0%

4%

4%

0%

Leader .
o Siasun
Drive

300024.52
- 3%
20% -
2% 12%
20% -
2% 15%
4% 3%
2% 0%
2% -
4% 3%
5%  21%
4% =
23% 1%
12% 0%

6%

6%
0% 7%

Han's
Laser
002008.52

3%

14%

2%

2%

2%

15%

23%

7%

2%

3%

3%

Laser

Raycus

300747.52

5%
5%
5%

10%

2%

2%

3%

10%

2%
5%

25%

10%

0%

6%

Friendess

688188.5S.

2%

2%

3%

1%

2%

4%

60%

4%

Source: NBS, Gao Hua Securities Research, Goldman

Machine
vision

OPT Raytron
688686.5S  688002.5S
1% =
29% -
3% -

3% -

45% 17%

- 4%

1% -

- 28%

1% -

1% -

- 8%

4% 0%

5% 43%

0%
32%

5% 1%

Infrared
Isensors

Dali

002214.52

2%

8%

0%

Cubic

688665.5S

7%

8%

37%

19%

0%

16%

Optical modules

Innolight

300308.52

85%

85%

0%

Accelink

00228152

26%

4%

33%

16%

16%

0%

reakdown by end-
market/geography for our coverage

FA
component e-
distributor

Yiheda

301029.52

0%

0%

Sachs Global Investment Research.

Production
software

Supcon

688777.55

70%

7%

4%

2%
1%

6%

0%

4%

Battery equipment|

ead
Intelligent
300450.52

59%

1%

10%

10%

0%

Hangke

688006:5S

10%

38%
20%
20%

2%

Sanhua

002050.52

2%

16%

24%

6%

1%

47%

35%

12%

3%

Hongfa

600885.5S

18%
3%
1%

2%

9%

1%
1%

2%

0%

25%

13%

Electrification

AVIC
Jonhon
002179.52

55%

1%

1%

6%

7%

3%

4%

Kehua

002335.5Z

57%

12%

0%

Kstar

00251852

20%

3%

9%

3%

28%

8%

20%

20%

8%

Envicool

002837.52

14%

3%

5%

13%

48%

4%

13%

Faratronic Jianghai

60056355 002484.5Z
2% 1%
25% 4%
17% 1%
4% 4%
- 6%
4% 13%
16% 29%
4% 3%
30% 30%
0% 0%

Global Investment Research

Business

N Power tools
service
Centre  Pony. )
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Source: Company data, Gao Hua Securities Research
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China machine tool production -14% yoy/+0% mom in
Aug (vs. -14% yoy/+0% mom in Jul)

image 1 China metal cutting machine tool monthly production (adjusted) (LHS)
———Histerical menthly production average (adjusted) (RHS)
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Japan machine tool total export order +11% yoy in Aug
and export to China orders -8% yoy in Jul

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

Industrial automation

Update to Aug

Updated to Aug

China industrial robot production -1% yoy/+8% mom in
Aug (vs. -9% yoy/-17% mom in Jul)

China industrial robot preduction (unit) (LHS)
——monthly yoy (%) (RHS)
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Airtac posted Aug total sales -12% yoy/-14% mom (vs.
-12% yoy/-15% mom in Jul)
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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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Update to Mar

Update to Jun

Yaskawa servo motor 1Q2/23 order -36% yoy
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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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China manufacturing PMI at 49.4 in Aug vs. 49.0 in Jul

. hina Manufacturing EPM|  ess= China Manufacturing PMI «eeese PMI =50
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Manufacturing FAI +11% yoy in Aug, picking up from
+8% in Jul mainly driven by electronics & electricals

40% 4
- Other
o ‘ manufacturing
0% 1 ="| - Electronic &
L] electrical
20% i — - Auto
1
|" |;r'1: *II
1

- General &
specialized equipment
- Energy & Chemical

-- Basic Material

- Pharmaceutical

- Food

Total Manufacturing
FAl yoy growth

Source: NBS, WIND, PBOC

Update to Aug

Update to Aug

Manufacturing PMI, PPI, FAI

China’s CPI inflation to +2.5% yoy in Aug due to lower

fuel costs and PPI inflation fell to +2.3% yoy in Aug

6 Percent change, yoy Percent change, yoy
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Jan-Aug high-tech manufacturing FAI +23% yoy
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Capex financing

Capex financing new addition +11% yoy/+162% mom in
Aug (vs. -43% yoy/-76% mom in Jul)

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

— QY %
3,000 400%
2,500 300%
2,000 200%
1.500 100%
1,000 0%
500 -100%
- -200%

Update to Aug

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

RME bn Equity financing to manufacturing sector

Mid-flong- term bank loans to manufacturing sector
1,400 -

1,200
1,000
800
600 1
400 A

200

0 T — — T

R > R 2 90 @ 9 9 P
Ret e Qe S e A S A

LS

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

Source: NBS, WIND, PBOC
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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
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8% 7.2%7 1007 1957 2% ?'4%7.1

7%

650 6.6%6 6% 6.7%
6% A
5% -
4%
3%
2%
1% -

%

6.7%

0% v v . v r r . T r . . . .
o] B ) O 5] M A
RECIINe LI S e SN e I e N U

Entrepreneurs Confidence Index at 120.9 in 3Q21 vs.

126 in 2Q21

=== Entrepreneurs Confidence Index
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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
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L eClriCIly, Steel and cement proauction
Aug electricity generation +12% yoy vs. +6% yoy in Jul Aug power consumption +11% yoy (vs. +6% yoy in Jul)
Manthly power generation (bin KVVh) Monthly power consumption (bn kWWh)
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Source: NBS, WIND
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Smartphone and auto

Aug passenger vehicle retail sales/production
+29%/+42% yoy (vs. +20%/+42% in Jul)

Jul China domestic smartphone shipment -31% yoy (vs.
+9% in Jun)

Passenger vehicle sales (mn units)
Passenger vehicle yoy (%)
= = = Passenger vehicle production yoy (%)
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China smartphene shipment (in mn units)
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Aug vehicle inventory alert index (VIA) at 54.7 (vs. Jul 5G smartphone shipments in China: 14.7mn units in Jul
=54.4) (vs. 23.0mn units in Jun)
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Source: Goldman Sachs Global Investment Research, NBS, WIND, CPCA, China Automobile Dealers Association, MIIT
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Home appliance

Jul residential air-conditioner production -9% yoy (vs.

Jun -17% yoy)

China residential airconditcner production (in mn units)

——China AC production yoy %
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AC export volume raised to -11% yoy in Jul (vs -19%

yoy in Jun)
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Source: NBS, Soufun, MIIT, China IOL, Goldman Sachs Global Investment Research

Update to Jul

Update to Jul

Jul residential air-conditioner sales -9% yoy (vs. Jun

-14% yoy)
China residential airconditoner sales (in mn units)
——China AC retail yoy %
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Note: For elevator production data, we distributed March accumulative data evenly over three months, Jan-March.
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EV/battery/Solar

Aug China EV sales/production +107%/+124% yoy (vs.
+119%/+117% in Jul)

|mage E290ducl|on (in k units) ==we- EV production yoy % === E\/ sales yoy %
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Aug China EV battery shipment grew +121% yoy (vs.
+114% yoy in Jul)
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Source: CAAM, GGll, NEA, NBS, MIIT, WIND

Aug passenger hybrid EV/passenger PEV/commercial

EV sales +154%/+95%/107% yoy
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Update to Aug

2Q22 solar module new installation grew +103% yoy
(GW) New solar installation (GWh)
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Update to Aug
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Annual installed vs. tendered capacity in China

Installed vs. tendered capacity
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mmmm Installed capacity (MVWh)
==Tendered yoy

Monthly tendered capacity +33% mom in Aug (vs.
+342% in Jul)

Monthly tendered capacity

Tendered capacity (MWh)
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Source: CNESA, ESCN.com, BJX.com, in-en.com, Company data

Energy storage system (ESS)

Monthly number of tenders +57% mom in Aug (vs.
+300% mom in Jul)

Monthly #completed tenders
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Monthly avg. unit cost in Aug was Rmb1.82/Wh, vs.
avg. Rmb1.76/Wh over Jan-Aug 2022

55 Monthly average unit cost
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Update to Aug

Monthly average unit cost (Rmb/Wh) - w2022 YTD avg
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xEV sales trend in Europe (%, units)

=== Curope EV sales (units) Europe PHEV sales (units)

Europe EV sales yoy (%) —— Europe PHEVY sales yoy (%)
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Source: CPCA, JADA, Autodata, Goldman Sachs Global Investment Research

Update to Jun

Global EV sales trend

xEV sales trend in US (%, units)
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Property

China primary 80 cities property GFA transaction
volume

(Weekly GFA
soldi dto —— 2122 2021 2020 = - 2019
Jan 2018)
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Property monthly GFA new completion: -3% yoy in Aug
vs. -36% yoy in Jul)
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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.

Update to Aug

Update to Aug

Jul elevator production +2% yoy (vs. Jun +8% yoy)

Imgargjgéﬂly elevators production (in k units) —— China elevators production yoy %
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Property FAI: -14% yoy in Aug vs. -12% yoy in Jul

Property FAl (Rmbmn) ——yoy - meonthly Property FAI (RHS)
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US private housing new starts arrived at -7% yoy in Jul
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US property

(vs. -4% yoy in Jun)

image_39 US private housing new starts (k units)

2000
1800
1600
1400
1200
1000
800
600
400

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 Jul
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IC import va
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lue in China was -12% yoy/-4% mom in Aug

(vs. -3% yoy/-4% mom in Jul)

IC import value (USD mn) (LHS) oy (%) (RHS)
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Source: MIIT, NBS

Update to Aug

IC production units in China -22 yoy/-9% mom in Aug
(vs. -12% yoy/-5% mom in Jul)
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Headline FAI growth +7% yoy in Aug vs. +4% yoy in Jul China Construction PMI (Aug = 56.5 vs. Jul = 59.2)
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Traditional and modern infrastructure FAI posted 12m Aug Infrastructure FAI growth +15.9% yoy (vs. +11.3% yoy
rolling +4.3% yoy and +8.0% yoy in Aug in Jul)
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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

Global Investment Research
Source: NBS, WIND, China Ministry of Commerce, Goldman Sachs Global Investment Research, Gao Hua Securities Research.
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Government expenditure posted +6.4% yoy in Jul vs.

+5.9% yoy in Jun

Rmb_bn
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PPP project execution rate at 80% in 2Q22
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Government fiscal spending

Policy bank/local government bond issuance
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Update to Jul

Special local government bond issuance new addition by

month
in Rmb bn Government special purpose bond issuance
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Update to 2Q22

Ncw Dec

(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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Infrastructure

Jul total power grid investment +13% yoy (vs. +26% yoy
in Jun)
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China Infrastructure construction companies CSCEC/
MCC/CRCC/CRG/CCCC saw new contract
+53%/-4%I+T7%I/-2%/+30% yoy in 2Q22

Quarterly new contract yoy

=1Q19 =2Q18 =3Q19 4019 w=1Q20
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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, GGll, NEA, NBS, MIIT, WIND

Update to Jul

Update to 2Q22

Aug railway/road FAI growth posted -2%/+1% yoy (vs. -
5%I/0% yoy in Jul)
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China excavator sales +0% yoy in Aug vs. +3% yoy in

Jul

China excavator monthly volume (Total)
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Komatsu China Aug excavator utilization hours -7%

yoy
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Source: CCMA, Company data, NBS

Construction Machinery

Second-hand excavator transaction volume recorded a -

39% yoy in Aug (vs. -35% yoy in Jul)

==p==Second-hand Excavater Transaction Volume (yoy)
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Wheel loader sales posted -3% yoy in Aug 2022 (2021:
6% yoy)
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Aug China national railway freight vol. printed +3% yoy

(+13% vs. pre-covid Aug 2019)

ima e 57 Railway freight turnover (RHS) (bnton km)
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Jul China highway freight rolling-3m volume printed -

5% yoy, rolling-3m rail freight +8% (vs. Jun -8%/+8%
yoy)
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Update to Aug

Update to Jul

Railway freight and passenger volumes

Aug China railway passenger volume arrived at +43%

yoy (-42% vs. pre-covid Aug 2019)

Railway passenger turnover (in 100mn“km) (bn-ppl-km)
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Jul heavy duty truck sales -36% yoy (vs. Jun -63% yoy)
Heavy duty truck (HDT) retail (in units)

——HDT retail yoy%

— — — Passenger vehicle yoy%
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Source: NBS, CRC, Company data, Goldman Sachs Global Investment Research, Gao Hua Securities Research.
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Rolling stock

Locomotive tendering: 540 units in 2022 ytd

Combustion
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Source: CRC, Company data, Gao Hua Securities Research.

Update to Sep

Update to Sep

Multiple Units: 37 units in 2022 ytd (5 units in Sept)

mmmm 250km/h MU (std. trainset)
= ASP (RHS, in Rmb mn)
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160km/h power concentration MU tendering: none in
2022 ytd
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Commodity & FX price trend (as of Sept 15, 2022)

China domestic iron ore -34% 2022 ytd LME copper price -2% 2022 ytd China domestic aluminum prices +7%
2022 ytd
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Source: Wind, Goldman Sachs Global Investment Research
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|, 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 investrment 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 compaosite of Growth, Financial Returns and Multiple). Growth, Financial Returns and Multiple are calculated by using narmalized 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 forwarcHooking ROE, ROCE and CROCI (for financial stocks, only ROE), with a higher percentile indicatinga 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 P/E, P/B and P/D), witha higher percentile indicatinga stock tradingat a higher
multiple. The Integrated percentilzis 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 yearend 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 pershare basisfor 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 gualitative factors and quantitative factors (whichmay 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
acqguisition target, 2 representing medium (15%-30%) probability and 3 representing low (0%-15%] probability. For companies ranked 1 or 2, inline with cur standard departmental guidelines we incorporatean 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 discussedin research.

Quantum

Quantumis Goldman Sachs' proprietary database providing access to detailed financial staterment histories, forecasts and ratios. [t canbe used for indepth analysis of a single company,or to make
comparisons between companies in different sectors and markets.
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Special disclosure

Pursuantto 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 Secunity (BIS) imposes specific license requirements for the expon, re-export and/or transfer (incountry) of specified items to non-U.S. parties that
appear an BIS' Entity List. This research report is not, and should not be construed as, an inducement to engage in any unlicensed activities with parties an 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 previcus twelve months.
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Disclosures required by United States laws and regulations

See company-specificregulatory disclosures above forany of the following disclosures required as to companiesreferred to in this report: manager or co-manager in a pending transaction; 1% or other ownershig;
compensation for certain services; types of client relationships; managed/comanagedpublic offerings in prior pericds; directorships; for equity securities, market making and/orspecialistrole. Goldman Sachstrades or
may trade as a principal in debt securities{or in related derivatives) of issuers discussedin this report.

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts, professionals repartingto analysts and members of their households
from owning securities of any company in the analyst's area of coverage, Analystcompensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includesinvestmentbanking
revenues. Analyst as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analystsor members of their householdsfrom serving as an officer, director or advisor of any
company inthe 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 subjectto FINRARule 2241 or FINRA
Rule 2242 restrictions on communications with subject company, public appearancesand trading securities held by the analysts.

Distribution of ratings: See the distribution of ratings disclosure above. Price chart: See the pnce chart, with changes of ratings and price targets in prior periods, above, or, if electronicformat orif with respectto
multiple companies which are the subject of this report, on the Goldman Sachs website at I

Additional disclosures required under the laws and regulations of jurisdictions other than the UnitedStates
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 Ltdand its
affiliates are not authorised deposittakinginstitutions (as that term is defined in the Banking Act 1959 (Cth]) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research,
and any accessto it, is intended only for “wholesale clients” withinthe meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In producingresearch reports, membersof the Global
Investment Research Divisionof Goldman Sachs Australiamay attend site visits and other meetings hostedby the companies and other entitieswhich are the subjectof its research reports. In some instances the
costs of such site visits or meetingsmay be met in part orin whole by the issuers concemed if Goldman Sachs Australia considersit is appropriateand reasonable in the specificcircumstances relatingto the site visit
or meeting. Tathe extent that the contents of this document contains any financial productadvice, it is general advice only and has been prepared by Goldman Sachs without takinginto account a client's objectives,
financial situation or needs. A client should, before acting on any such advice, considerthe 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 ofmterests and a copy of Goldman Sachs’ Australian Sell-Side Research Independence Policy Statement are available at:

[ jold 3 1 a : lex. htmnl. Brazil: Disclosure information in relationto CVM Resolution n. 20is availableat

Wmnﬁaaﬂﬂmdﬂbmzﬂiamﬂ@rﬂndﬁxﬂ[ﬂ Where applicable, the Brazikregistered analyst primarily responsiblefor the content of this research report, as definedin Article 20 of CVM Resolution n. 20, is
the firstauthor named at the beginning of this report, unlessindicated 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 salicitation 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 dealerin 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 secunties 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 toin this research may be obtainedon request from Goldman Sachs (Asia) L.L.C, India: Further
informationon the subject company or companiesreferred to in this research may be cbtained frem 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 |dentity Number U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 6616 9001, Goldman Sachs may
beneficially own 1% ormore of the securities (as such termis defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred toin 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 infarmation on the subject company or companiesreferred toin this research may be obtainedfrom GoldmanSachs (AsialL.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 Mew Zealand. This research, and anyaccesstoit, is intended for “wholesale clients”
{as deﬂned in the ananmalAdwsersAct 2008} unless otherw:se agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosureof interests is available at:

.Russia: Research reports distributed in the Russian Federation are not advertising as definedin the Russian legislation, but are
|nformat|on andanalysm not hawng product promotlon as Thelr mam purposeand do not provide appraisalwithin the meaning of the Russian legislation onappraisal activity, Researchreports do not constitute a
personalizedinvestment recommendationas definedin Russian laws and regulations, are not addressed to a specificclient, and are prepared without analyzingthe financial circumstances, investment profiles orrisk
profiles of clients. Goldman Sachs assumes no responsibility for any investment decisionsthat may be taken by a client or any other person based on this research report. Singapore: Goldman Sachs (Singapore} Pte.
(Company Number: 198602 165W)}, which is regulated by the Monetary Autharity of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters arising from, or in
connection with, this research. Taiwan: This material is for reference only and must notbe reprinted without permission. Investors should carefully considertheir own investment risk. Investment results arethe
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 companiesreferred ta 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 financialterms used in this report, are availablefrom GoldmanSachs 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 Areal 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 SachsJapan Co., Ltd. is a Financial Instrument Dealerregistered with the Kanto Financial Bureau under registration number Kinsho 89, and a member of Japan Securities Dealers Association,
Financial Futures Assaciation of Japanand Type |l Financial InstrumentsFirms Association. Sales and purchase of equities are subject to commissicn pre-determined with clients plus censumption tax. See
company-specificdisclosures as to any applicable disclosures required by Japanesestock 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
Mot 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
andfor the likelihoad 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 capacityin a
merger or in a strategic transaction involving this company, when there are legal, regulatory or policy canstraints due to Goldman Sachs' involvementin 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 warld
produce researchan industries and companies, and research on macrosconomics, currencies, commodities and portfolio strategy. This researchis disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN
21006 797 897); in Brazilby Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Public Communication Channel Geldman Sachs Brazil: 0800 727 5764 and / or contatogoldmanbrasil@gs.com.
Available Weekdays (except holidays), from 9am to 8pm. Canal de Comunicacaocom o Publico Goldman Sachs Brasit 0800 727 5764 efou contatogoldmanbrasil@gs, com. Herario de funcionamenta: segundadfeiraa
sexta-feira(excetoferiados), das 8h 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 Geldman Sachs
Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asial L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand Limited; in Russia by 000 Goldman Sachs; in Singapore by Goldman Sachs
(Singapore] Pte. (Company Mumber: 198602165W); and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this researchin connection with its distributionin 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 appoved this research in connection
with its distribution in the United Kingdom.

Global Investment Research 42



==

Goldman [=

sachs— Djsclosure Appendix

European Economic Area: GS|, 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 Kingdormn 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 contréle 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 Espana (Madrid branch) authorized in Spain by the Comision Macional del Mercado de Valores disseminates research in the
Kingdom of Spain; G5l - 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 vardepappersmarknaden) 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 fur
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 Autharity disseminates research in the Kingdom of Denmark; GSBE
- Sucursalen Espana (Madrid branch} subject (to a limited extent) to lecal supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE - Succursale Italia (Milan branch} to the
relevant applicable extent, subject to local supervision by the Bank of Italy (Banca d'ltalia) and the ltalian Companies and Exchange Commission (Commissione Nazionale per le Societa e la Borsa "Consol')
disseminates research in Italy; GSBE - Succursale de Paris (Paris branchl, supervised by the AMF and by the ACPR disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm branchl, to a
limited extent, subject to local supervision by the Swedish Financial Supervisory Autharity (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 infarmation, opinions, estimates and forecasts containadherein are as of the date hereof and are subjectto 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 reparts published on a periodic basis, the large majority of reports are published at irregular intervalsas
appropriatein the analyst's judgment.

Goldman Sachs conducts a globalfullservice, integratedinvestment 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-/iwww sine org).

QOur salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clientsand principal trading desks that reflect opinions that are contrary to the opinions
expressedin this research. Our asset management area, principal trading desks and investing businesses may make investment decisions that are inconsistentwith the recommendations or views expressedin this
research,

The analysts named in this report may have from time to time discussedwith our clients, including Geldman Sachs salespersons andtraders, or may discuss in this report, trading strategiesthat reference
catalysts or events thatmay have a neartermimpact 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
expectationsfor 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’s return potential relative to its
coverage universe as described herein.

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

The views attributed to third party presenters at Goldman Sachsarranged conferences, includingindividuals from other parts of Goldman Sachs, do not necessarilyreflectthose of Global Investment Researchand are
not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their housshold, may have positionsin the products mentioned that are inconsistentwith the views
expressedby analysts named in this report.

This research is not an offer to sell or the solicitationof an offer to buy any security in any jurisdictionwhere such an offer or solicitation would be illegal. It does not constitute a personalrecommendation or take into
account the particular investment objectives, financial situations, or needs of individual clients. Clients shouldconsider whether any advice or recommendation inthis research is suitable for their particular
circumstancesand, if appropriate, seek professional advice, includingtax advice. The price and value of investmentsreferred toin this research and the income from them may fluctuate. Past performance is not a
guide tofuture performance, future returns are not guaranteed, and a loss of original capital may occur, Fluctuationsin exchangerates could have adverse effects onthe value or price of, orincome 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 hittps:wwy theoce com/about/publications/characterrisks jspand
uniferm-futuresand-options-on-futures-riskdisclosuresbookletpdi-version2018.

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 providedby Global Investment Research: The level and types of services providedto you by the GlobalInvestment Research divisionof GS may vary as compared to that providedto
internal and other external clients of GS, depending on various factorsincludingyour individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and
perspective (.9., marketwide, sector specific, long term, short term), the size and scope of your overall client relationshipwith GS, and legal and regulatory constraints. As an example, certain clientsmay reguest to
receive notifications when research on specific securitiesis published, and certain clientsmay requestthat specific data underlyinganalysts’ fundamentalanalysis availableon ourinternal client websites be delivered to
them electronically through data feeds orotherwise. Mo change to an analyst's fundamental research views (e.g., ratings, price targets, or materialchanges to earnings estimates for equity securities), will be
communicated to any client prior to inclusion of such informationin a research report broadly disseminated through electronic publicationto our internal client websites or through other means, as necessary, to all
clients who are entitled to receive such reports.

All researchreportsare disseminated and available to all clients simultaneouslythrough electronic publicationto our internal client websites. Not all research content is redistributedto 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 datarelated to one or more securities, markets or asset classes
{including related servicesithat may be available to you, please contactyour GS representative orgo to : .

Disclosure information is also available at https v gs camfresearch/hedge himl or from Research Compliance, 200 West Street, Mew 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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