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CHINA HUMANOID ROBOT

2026 WHRG takeaways: Applications broaden, autonomy bar raised

The 2026 World Humanoid Robot Games (WHRG), held in Beijing from August 22-26, fgg:ﬂzljgglgﬂssetj
reinforced the industry’s evolving direction towards and emphasis on practical jg(c)lqdunﬂr;]esgzg%zggﬂLc
application, a trend previously observed at the World Robot Conference (see: 2026

WRC takeaways: Healthy shift to commercialization & ROI). This year’s event scaled

significantly, featuring 2,056 humanoid robots from 666 teams across 16 countries,

representing a substantial 4x increase in participation compared to 2025. China

remained the dominant participant, contributing 1,975 robots and 641 teams.

Crucially, the event mix became markedly more application-oriented; real-world

application events expanded from 6 to 21, constituting 60% of total event additions

and elevating their program share from 23% to 41%. A new dexterous-hand

category, focusing on fine manipulation, was introduced, alongside scenarios such as

retail, housekeeping, firefighting, and office services, moving beyond traditional

industrial and logistics environments. This transformation positions WHRG as a

structured testing ground for useful humanoid capabilities rather than solely a

showcase for athletic or entertainment feats.

The tighter rule framework further raised the bar for autonomy and system
reliability. Most competitive events mandated full autonomy, with scenario events
assigning a 1.0 scoring coefficient for fully autonomous operation versus 0.5 for
remote control. Combined with shorter time limits in running events, WHRG served
as a more demanding benchmark for motion control, power and thermal
management, perception, decision-making, and task execution. While AgiBot and
Beijing Humanoid (both private) emerged as dominant winners in real-world
applications and athletic competitions, respectively, it is important to note that
these results likely also reflect the allocation of engineering resources and
preparation. Further, as with any competition setting, results are influenced by
participant composition and event selection, so these rankings do not preclude the
possibility of other firms not seen on the leadership board possessing competitive
underlying capabilities.

Stock views: Amongst our coverage, we stay Buy on Inovance (on CL), Sanhua H,
Shuanghuan; Neutral rated on Leaderdrive, Sanhua A, Luster, Best Precision; Sell
rated on Moons’ Electric.

Goldman Sachs does and seeks to do business with companies covered in its research reports. As a result, investors
should be aware that the firm may have a conflict of interest that could affect the objectivity of this report.
Investors should consider this report as only a single factor in making their investment decision. For Reg AC
certification and other important disclosures, see the Disclosure Appendix, or go to
www.gs.com/research/hedge.html. Analysts employed by non-US affiliates are not registered/qualified as research
analysts with FINRA in the U.S.
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Exhibit 1: Real-world application events increased from 6 to 21 and broadened from 4 to 11 scenarios, extending beyond
industrial and logistics settings into retail, food service, emergency response, office, home and other use cases

Total competition events and breakdown by type for WHRG 2026 vs. WHRG 2025
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Source: Data compiled by Goldman Sachs Global Investment Research, WHRG official website
Exhibit 2: AgiBot and Beijing Humanoid as the dominant Exhibit 3: ...in real-world applications and athletic
winners... competitions respectively
2026 WHRG medal leadership board; as of 26 Aug, 2026 2026 WHRG medal leadership board by competition categories;
as of 26 Aug, 2026
Top 10 Gold Silver Bronze Total Real-world applications Top 5 Gold Silver Bronze Total
AgiBot 18 16 12 46 AgiBot 12 10 8 30
Beijing Humanoid 15 12 18 45 Beijing Humanoid 3 2 8 13
Galbot 3 1 1 5 Galbot 3 1 1 5
Unitree 2 2 0 4 Unix Al 1 1 1 3
Lumos 2 1 0 3 Spirit Al 1 1 0 2
Un,')_( Al 1 1 1 3 Athletic competitions Top 5 Gold Silver Bronze Total
Spirit Al 1 1 0 2 7
- Beijing Humanoid 12 9 9 30
Yobotics 1 0 0 1 .
AgiBot 4 5 3 12
Galaxea L 0 g i Unitree 1 1 0 2
LinkerBot 1 0 0 1 Galaiea 1 0 0 1
Yobotics 1 0 0 1
Performance Top 5 Gold Silver Bronze LE]
AgiBot 2 1 1 4
Lumos 2 1 0 3
Beijing Humanoid 0 1 1 2
Unitree 1 1 0 2
LimX 0 1 0 1
1) Medal counts include company-affiliated teams, joint teams formed with 1) Medal counts include company-affiliated teams, joint teams formed with
universities or research institutes, and other teams using the company’s robots; universities or research institutes, and other teams using the company’s robots;
2) Table tennis is excluded, as AgiBot Yuanzheng A3 was the designated robot 2) Table tennis is excluded, as AgiBot Yuanzheng A3 was the designated robot
platform for all participating teams. platform for all participating teams.
Source: WHRG official website , Company data, Data compiled by Goldman Source: WHRG official website , Company data, Data compiled by Goldman
Sachs Global Investment Research Sachs Global Investment Research

The author would like to thank Zhou Li, Hao Chen, Zhihan Ye and Junfang Zhang for their
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Detailed takeaways

contribution to this report.

27 August 2026

m  Elevated Autonomy and Reliability Benchmarks: The WHRG rule framework

significantly raised the bar for autonomous task execution and system reliability.
Most competitive events mandated full autonomy, with scenario events assigning a
1.0 scoring coefficient for fully autonomous operation versus 0.5 for remote control.
Tightened time limits in running events (e.g., 100m from 3 mins to 1 min) further
demanded superior motion control, thermal management, power endurance, and
overall system reliability, increasing the competitive advantage for robots with
advanced perception, decision-making, and task execution capabilities.

Application-Oriented Event Design and Real-World Scenarios: Real-world
application (“scenario”) events demonstrated a crucial evolution in design, moving
beyond isolated actions to complex, multi-step operational workflows. Positively, six
scenario events were conducted in authentic real-world settings (e.g., hotel rooms,
firefighting facilities, school libraries), with others using 1:1 replicas, closely mirroring
structured commercial deployment conditions. AgiBot notably excelled, securing 12
gold medals, including 5 in service/task and 7 in dexterous-hand events, with its
Genie G2 winning in new firefighting and library scenarios, and OmniHand
dominating dexterous-hand events.

Significant Motion Control Progress and Broader System Improvements: Athletic
events highlighted significant improvements in motion control, indicating continued
progress in the “cerebellum” layer of the humanoid stack, an area where Chinese
players maintain strong competitiveness. First-place results in track-and-field events
showed material improvements over 2025 (e.g., 400m winning time improved by
~57% to 38.15 seconds). Beijing Humanoid’s Tiangong platform was a clear
outperformer in athletic competitions. Beyond podium rankings, the more
important read-across is the broader improvement in whole-body coordination,
autonomous navigation, power/thermal management, and system reliability,
especially as new events like weightlifting tested load-bearing manipulation and
stability relevant for future industrial applications.
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Exhibit 4: Details of 2026 WHRG real-world applications

Service & workplace tasks
Autonomous Galbot (Ningbo Jufan Intelligence) 300
Retail Service Autonomous Galbot (Beijing Galaxy Xingshu) 300
Autonomous Galbot 300
Autonomous Galbot (Beijing Galaxy Xingshu) 295
Food & Beverage Service Autonomous Spirit Al 290
Autonomous Beijing Humanoid-SZU Alliance 290
Autonomous AgiBot Chengdu Team 237
Industrial - Assembly & Feeding Autonomous AgiBot Shanghai Team 225
Autonomous Lingxi Zhiyong 160
Remote controlled AgiBot Beijing Team 150
Industrial - Packing & Warehousing Remote controlled AgiBot Chengdu Team 150
Remote controlled AgiBot Wuxi Team 145
Autonomous AgiBot Shenzhen Team 250
Emergency - Emergency Response Remote controlled Unix Al 150
Remote controlled AgiBot Wuxi Team 150
Autonomous Spirit Al 190
Office General Service Remote controlled AgiBot Shenzhen Team 150
Remote controlled AgiBot Ningxia Team 150
Autonomous Galbot 305
Household Service Autonomous God of Competition Team 297
Autonomous Honghu Wanli Team 249
Remote controlled AgiBot Genie G2 150
Emergency - Fire Rescue Remote controlled AgiBot Genie G2 150
Remote controlled UnixX Al 137.5
Remote controlled Unix Al Panther 145
Hotel Guest Service Remote controlled AgiBot Genie G2 130
Autonomous AgiBot Genie G2 83
Autonomous AgiBot Genie G2 (Tsinghua-SJTU-AgiBot Team) 270
Library Book Sorting Autonomous Tianyi 2.5 (Beijing Humanoid Team) 240
Remote controlled AgiBot Genie G2 150
Autonomous Beijing Humanoid-Henan UST CS Team 300
Garden Management Autonomous SCUT-AgiBot Juxing Team 300
Autonomous Beijing Humanoid-SZU Alliance 300
Autonomous Tianyi 2.5 (Beijing Humanoid-KNEWBOTS Team) 300
NEV Smart Charging Service Autonomous Qingyu Team 300
Autonomous Tianyi 2.5 (Beijing Humanoid-USTB-Beihang Alliance) 160
Dexterity & manipulation tasks
Autonomous LinkerBot 17
Power Tool Assembly Remote controlled BIGAI 9
Remote controlled AgiBot OmniHand 9
Autonomous AgiBot Omnihand (WHU-AgiBot Team) 0:27.00 min
Powder Weighing Remote controlled Dream-Tianji-AlO Alliance 0:17.00 min
Remote controlled Beijing Humanoid-BJTU-BCI Zhixing Team 0:23.00 min
Autonomous AgiBot OmniHand 20 blocks (2:07.00 min)
Block Building Autonomous Galaxy Xingcan Team (Shanghai Dianji University) 20 blocks (3:22.00 min)
Remote controlled AgiBot OmniHand 20 blocks (2:08.00 min)
Remote controlled AgiBot OmniHand 9
Nail Fastening Remote controlled AgiBot OmniHand 9
Remote controlled Beijing Humanoid-BUPT Feiyan Team 8.5
Remote controlled AgiBot OmniHand 10
Cap & Lid Opening Remote controlled AgiBot OmniHand 9
Remote controlled AgiBot OmniHand 8.5
Remote controlled AgiBot OmniHand 3
Box & Package Unpacking Remote controlled AgiBot OmniHand 25
Remote controlled Beijing Humanoid-BJTU-BrainCo-Changingtek Joint Team 25
Autonomous AgiBot OmniHand 70
Tweezers Bean Picking Remote controlled AgiBot OmniHand 44
Remote controlled Beijing Humanoid-BJTU-BCI Siyuan Team 35.5
Remote controlled AgiBot OmniHand 4
Cable Connection Remote controlled Dream-Tianji-AlO Joint Team 4
Remote controlled Beijing Humanoid-BISTU—Xingchi Intelligent Machinery Team 4
|integrated challenge (pentathlon)
Remote controlled Tiangong 7:38.00 min
Integrated challenge Remote controlled Beijing Humanoid—Xiangjiang Times Team 15:53.00 min
Remote controlled BIGAI 15:00.00 min

* Industrial events were restructured in 2026, replacing the three material handling/sorting categories used in 2025 with two broader scenarios: Assembly & Feeding

and Packing & Warehousing.

Source: WHRG official website , Company data, Data compiled by Goldman Sachs Global Investment Research
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Exhibit 5: Details of 2026 WHRG athletic competitions - track & field events

2026 rules

2026 top 3 players

2026 result

2025 rules

2025 top 3 players

Improvement /
(regression)
(sec/m)

2025 result

Track & field
100m Tiangong Ultra (Tianjiao Team) 0:08.64 min Autonomous Tiangong Ultra 0:21.50 min 12.86 sec
Full-sized Tiangong Ultra (Tianxiao Team) 0:08.65 min Remote controlled Unitree H1 (Beijing Lingyi team) 0:22.08 min 13.43 sec
humanoid (>1.6m
( ) Honor Lightning 0:08.83 min Remote controlled Unitree H1 (Shanghai Gaoyi team) 0:24.53 min 15.70 sec
Tiangong Ultra 0:38.15 min Remote controlled Unitree H1(Shanghai Gaoyi team) 1:28.00 min 49.85 sec
400m X i Autonomous or . i
Full-sized Honor Lightning 0:39.45 min remote- Autonomous Tiangong Ultra 1:35.00 min 55.55 sec
humanoid (>1.6m) . . trolled, 20% i i
Honor Lightning 0:39.66 min jcontrolled, 20% Autonomous Tiangong Ultra 1:40.00 min 60.34 sec
time discount
Tiangong Ultra (Tianzhuo Team) 2:21.64 min | ifrobotwas Remote controlled Unitree H1 (Beijing Lingyi team) 6:34.00 min 252.36 sec
1500m Honor Lightning 2:30.00 min iy Autonomous Tiangong Ultra 6:55.00 min 265.00 sec
autonomous
Full autonomy Honor Lightning 2:30.22 min Remote controlled Unitree H1 7:10.00 min 279.78 sec
mandatory Tiangong Ultra 2:20.79 min Remote controlled Unitree H1 1:48.00 min (32.79 sec)
4x100m Relay na. Autonomous Tiangong Ultra 2:22.00 min -
na. Remote controlled Yobotics 2:37.00 min -
100m Tiangong Omni (Tianxiao Team) 0:11.98 min -
Small-sized Tiangong Omni (Tianzhuo Team) 0:12.16 min na. n.a. n.a. -
humanoid (<1.3m) .
Honor Yuangizai 0:12.19 min -
400m Tiangong Omni 0:45.66 min -
Small-sized Honor Yuangizai 0:48.47 min na. na. n.a. -
humanoid (<1.3m) N P
Tiangong Omni (Tianxiao Team) 1:14.80 min -
AgiBot Lingxi X2 1:28.32 min Remote controlled Unitree G1 (Shanghai Gaoyi team) 0:33.00 min (55.32 sec)
100m obstacle AUEETEYS
course Tiangong Omni (Tianxiao Team) 1:39.97 min or remote- Remote controlled Unitree G1 (Beijing Lingyi team) 0:38.00 min (61.97 sec)
controlled
Autonomous AgiBot Lingxi X2 1:40.35 min Remote controlled Unitree G1 1:02.00 min (38.35 sec)
or remote-
controlled Tiangong Omni (Tianjiao Team) 4:11.44 min -
400m obstacle AgiBot Lingxi X2 4:19.13 min na. na. -
course
Tiangong Omni 4:32.65 min -
Tiangong Ultra (Tianzhuo Team) 4.83m Remote controlled Noetix Robotics N2 1.25m 3.58m
Standing broad jump Tiangong Ultra (Tianjiao Team) 4.75m Remote controlled Unitree G1 (Unitree Technology) 1.20m 3.55m
Tiangong Ultra (Tianxiao Team) 4.64m Autonomous  Remote controlled Unitree G1 (Shanghai Lingyi team) 1.13m 3.51m
or remote-
Autonomous Tiangong Ultra (Tianzhuo Team) 3.40m controlled Remote controlled Robotera L7 0.95m 2.45m
Standing high jump or remote- Tiangong Ultra (Tianxiao Team) 3.29m Remote controlled Qijiang 0.87m 2.42m
controlled
Tiangong Ultra 3.26m Remote controlled MagicBot Z1 0.52m 2.74m
Tiangong Ultra (Tianjiao Team) 7.97m -
Long jump Tiangong Ultra (Tianzhuo Team) 7.24m n.a. n.a. -
Tiangong Ultra 7.19m -

Only the 100m, 400m, 1,500m, 4x100m relay, standing broad jump and standing high jump events are directly comparable between 2025 and 2026. The 2026
100m obstacle-course event is not directly comparable despite retaining the same event name, as the course incorporated additional challenges including steps,

narrow passages and uneven terrain.

Source: WHRG official website , Company data, Data compiled by Goldman Sachs Global Investment Research

Exhibit 6: Significant speed improvement amongst

running events

First-place results in selected track events, 2025 vs. 2026
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Exhibit 7: First place jumping results more than tripled vs
last year
First place results in the standing broad jump and standing high
jump, 2025 vs. 2026
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Source: WHRG official website , Company data, Data compiled by Goldman

Sachs Global Investment Research
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Source: WHRG official website , Company data, Data compiled by Goldman
Sachs Global Investment Research
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Exhibit 8: Details of 2026 WHRG athletic competitions (cont’d)

humanoid (<1.25m)

5v5
Full-sized
humanoid (1.25m-1.90m)

3v3
Small-sized
humanoid (<1.25m)

Full autonomy
mandatory

Tsinghua Vulcan Team
SPQR Team

n.a.

n.a.

2026 rules 2026 top 3 players 2026 score
Gymnastics
Galaxea Kengo (Galaxea Starship Team) 269
. Full autonomy . L
Floor Exercise mandatory AgiBot Lingxi X2 268.25
AgiBot Lingxi X2 266.25
Table tennis
AgiBot Yuanzheng A3 R
(Peking University-BAAI Joint Team)
. Full autonomy AgiBot Yuanzheng A3
Singles (1v1) mandatory (HKU SMASH Team) -
na. -
Kickboxing
Unitree G1 (North China Electric Power University) -
Lightweight (40kg class) Unitree G1 -
Bingcheng Iron Armor Team -
AgiBot-Shanghai Theatre Academy GoGo Team -
Autonomous
Heavyweight (58kg class) or remote- AgiBot Beijing Team -
controlled
Shanghai University of Sport-AgiBot Joint Team -
BISTU-Beijing City University Joint Team -
Super Heavyweight (80kg class) BISTU Singularity Team -
Beijing Police College TuJing Team -
[Weightlifting
na. -
Lightweight
(<40 kg) na. -
Autonomous n.a. -
or remote-
controlled Tiangong 3.0 (Beijing Humanoid-HUST Joint Team) -
Heavyweight . .
(40-80 kg) Tiangong 3.0 (Tianzhuo Team) -
Tiangong 3.0 (Tiangong Team) -
Tug of war
Yobotics (Xingzhe Taishan) -
Lightweight
(<40 kg) Thor -
RUC-HiLigh -
Full autonomy
mandatory Tiangong 3.0 -
Heavyweight Tiangong 3.0 (Beijing Humanoid-HUST Joint Team) -
(40-80 kg)
Tiangong 3.0 (Humanoid—-HUST School of Mechanical Engineering R
Joint Team
Pitch pot
AgiBot Chengdu Team 15
Wheeled AgiBot Shanghai Team 15
Full autonomy RUC-Beijing Humanoid—iYZhuo Team 10
mandatory Qijiang 5
Bipedal RUC-Beijing Humanoid-uYTian Team -
Beijing Humanoid—HUST Joint Team -
5v5 i
Small-sized na. -

1) New with an asterisk (*) denotes that the events existed only as peripheral events in 2025 and therefore do not have directly comparable results versus 2026. 2)
Results for lightweight weightlifting and soccer had not been disclosed as of 26 Aug, 2026.

Source: WHRG official website, Company data, Data compiled by Goldman Sachs Global Investment Research
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slower than expected; 4) general manufacturing capex/automation demand slowing
down.

Investment Thesis - Shuanghuan Driveline

Shuanghuan Driveline is one of the largest gear manufacturers in China and one of the
few capable of producing high-precision gears. We believe Shuanghuan’s EV gear
revenue will deliver an 18% CAGR in 2026-30E, driven by rising content value from
higher co-axial gearbox penetration and market share gains in ex-China markets. In
parallel, Shuanghuan is proactively developing new growth drivers in intelligent
transmission gears, for which we forecast a 27% CAGR in 2026-30E, expanding
applications from robotic vacuum cleaners to e-bikes and intelligent vehicles, while also
conducting R&D on robotic reduction gears and cooperating with more industrial and
humanoid robot OEMs on new reduction gear designs. We forecast 15%/16% firmwide
revenue/net profit CAGR in 2026-30E, reflecting internal operational efficiency
improvements that should offset lower margins at overseas factories in Hungary and
potentially Vietnam. We are Buy rated on consistently better-than-expected margins
and operational resilience, and we believe future catalysts include faster overseas
passenger-vehicle gear share gains and better-than-expected GPM improvement.

Price Target Risks and Methodology - Shuanghuan Driveline
Valuation: Our 12-month TP of Rmb45.50 is based on 25x 2027E P/E.

Downside risks: 1) Lower-than-expected market share in NEV segment; 2)
Lower-than-expected new energy revenue outlook; 3) Lower-than-expected industrial
robot gears revenue.

Investment Thesis - Leader Harmonious Drive Systems Co.

We are Neutral rated on LeaderDrive, the domestic leader in China’s harmonic reduction
gear market. We are positive on the company for its growing harmonic reduction gear
TAM expansion, driven by a broadening set of applications both domestically and
globally across industrial robots, collaborative robots, humanoid/service robots, CNC
machine tools and other high-end equipment, including solar, SPE, medical and
aerospace. Beyond its core harmonic reduction gear business, LeaderDrive has also been
expanding its humanoid robot product offering toward higher-content integrated
modules, combining reducers with motors, encoders and sensors, which should support
higher value per robot versus selling standalone components. The company continues to
gain traction with overseas partners including volume shipments to the Chinese factories
of at least two of the Big 4 international robot brands since 2024 and expects more
meaningful revenue contribution into the next few years. While we are constructive on
the company’s long-term growth potential and see gradual humanoid robot
contribution kicking in, we maintain our Neutral rating as valuation already appears to
price in substantial long-run humanoid growth, leaving a more balanced risk-reward
despite the company’s improving content value and customer traction.

Price Target Risks and Methodology - Leader Harmonious Drive Syster
Target price: Our 12-month target price for Leader Harmonious Drive ¢
Rmb186.7, based on a 2030E P/E of 50x discounted back to 2027E witt

Upside risks: (1) faster-than-expected volume production and/or tech
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advancement of humanoid robots; (2) faster-than-expected penetration into key robot
customers (especially foreign brands). Downside risks: (1) worse-than-expected
domestic industrial/collaborative robot demand; (2) more competition pressure from
overseas and local brands.

Investment Thesis - Sanhua Intelligent Controls

Sanhua is a global leader in HVAC control & thermal management components. We like
its growth potential in humanoid robot actuators on top of a solid market leadership
position in its core business, and expect it to deliver 16%/17% revenue/net profit CAGR
in 2025-30E. On the HVAC component segment, we believe the company is well
positioned to deliver revenue growth above the residential HVAC industry, driven by
commercial HVAC market share gain and ramp up in sensor products. On the EV thermal
management segment, we believe the company’s revenue growth will be driven by
further global EV penetration increase and modest content value gain. In addition, we
see humanoid robots as a significant long-term technology trend, with Sanhua likely to
secure a key role in the supply chain, as a high visibility actuator assembler. Catalysts
include technology advancement in humanoid robot functionality, volume production
for humanoid robot big customers, and further EV penetration in Europe. However, we
think the market has priced in a too bullish outlook for humanoid robots compared to
rather a delayed timeline of Optimus production. We are Neutral/Buy-rated on
Sanhua-A/H.

Price Target Risks and Methodology - Sanhua Intelligent Controls
Valuation: Our 12m target price for Sanhua A/H is Rmb39.8/HK$41.2, based on 2030E
P/E of 25X, discounted back to 2027E with a COE of 9.5%.

Sanhua-A key upside/downside risks: (1) Faster/Slower-than-expected revenue
contribution from humanoid robots; (2) Better/Worse-than-expected global EV sales;
(3) Better/Worse-than-expected home appliance sales.

Sanhua-H key downside risks: (1) Slower-than-expected revenue contribution from
humanoid robots; (2) Worse-than-expected global EV sales; (3) Worse-than-expected
home appliance sales.

Investment Thesis - Luster LightTech Co.

Within the fast-growing machine vision sub-sector, we expect Luster’s market share in
traditional machine vision systems to grow mildly on the back of solution capabilities to
service big customers and selective in-house software, cameras and lenses. Beyond
traditional machine vision, Luster has been expanding into higher-growth new
businesses, including ESS/new energy, Al servers and optical modules, which should
support a more favorable product mix and margin profile over time. Starting from 2025,
Luster’s FZMotion motion capture system also began to increase its exposure to
humanoid robot data collection, creating a second growth driver alongside its core
machine vision business. While we are constructive on Luster’s long-term growth
potential from humanoid MoCap (motion capture) business and higher-margin new
businesses, we maintain our Neutral rating as valuation already appears to reflect part of
this business mix improvement and humanoid-related optionality.
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Price Target Risks and Methodology - Luster LightTech Co.
Price target: Our 12-month target price of Rmb40.1 is based on a 2030E P/E of 30x
discounted back to 2027E with a CoE of 11.5%.

Upside/downside risks: (1) Faster/slower-than-expected penetration and recovery in
new energy sector; (2) Faster/slower-than-expected development on vision software;
(3) Better/worse-than-expected motion capture business development; (4)
Easing/Intensifying pricing competition in the machine vision industry.

Investment Thesis - Best

We believe the company is on track to become a competitive supplier of planetary roller
screws (PRS) for humanoid robots, on the back of stable auto parts business growth
(including ICEs and EVs). We adopt a long-term valuation approach for the company
given the potential benefits we expect it to reap from entering the supply chain of
high-spec humanoid robots, where we forecast global shipments to increase from c.20k
units in 2026E to c.128k units in 2030E, supporting sustained demand growth for
planetary roller screws. We forecast Best’s global shipment share in high-spec humanoid
PRS to increase progressively from 1% in 2026E to 5% by 2030E, reflecting an expected
expansion of customer adoption and supply-chain penetration as humanoid
deployments scale, on the back of precision manufacturing experience gathered from
fixtures products and the capacity support from equipment procurement. Meanwhile,
commercialization of machine tool components is on track with ball screws and linear
guides starting to see adoption by a few domestic machine tool makers in 2024. That
said, we believe the risk-reward is fair as compared to our China Industrial Tech coverage
and within the humanoid robot supply chain stocks, and hence we are Neutral-rated.

Price target: Our 12-month target price of Rmb22.5 is based on a 2030E P/E of 32x
discounted back to 2026E at a CoE of 9.5%.

Upside/downside risks: (1) faster transmission components development; (2) faster EV
parts capacity ramp-up. Downside risks: (1) slower turbocharger penetration growth; (2)
lower-than-expected margins.

Investment Thesis - Moons’ Electric

We are Sell-rated on Moons’ Electric, a domestic leader in motor and drive solutions. We
expect the company to become an important player in the humanoid robot coreless
motor supply chain, supported by its leading position in coreless motor products and
broader motion-control capabilities. However, we remain cautious on the magnitude
and profitability of this opportunity, given 1) potential for
lower-than-previously-expected coreless motor adoption in dexterous hands amid a
still-evolving technology roadmap; 2) intensifying competition across the coreless motor
supply chain; and 3) near-term margin pressure from higher R&D and marketing
expenses, raw material inflation, and early-stage investment in new businesses with
limited economies of scale. While Moons’ Electric’s 2025 topline was supported by solid
growth across FA, auto, robot and 3D-printing end-markets, and key products such as
servo systems, coreless motors and automation systems continued to grow strongly,
profitability has remained under pressure. Management is focused on cost reduction,
supply-chain optimization and stricter expense control, but we see limited margin
upside in the near term. After factoring in the company’s humanoid robot growth
potential in humanoid robots and its main business (Motors and Drives), we maintain our
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Sell rating as near-term margin pressure and execution uncertainty keep the risk-reward
less compelling relative to other opportunities in our coverage.

Price Target Risks and Methodology - Moons’ Electric
Valuation: Our 12-month target price of Rmb35.5 for Moons’ Electric is based on an
unchanged 2030E P/E of 37x, discounted back to 2027E at a CoE of 9.5%.

Upside risks: (1) faster-than-expected humanoid robots progress; (2) higher coreless
motor adoption in dexhand or blended market share vs. our expectations; (3)
stronger-than-expected product competitiveness and share gain progress in Motors &
Drives.

27 August 2026 1
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GS Factor Profile

The Goldman Sachs Factor Profile provides investment context for a stock by comparing key attributes to the market (i.e. our universe of rated stocks)
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 using an 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.

Disclosures

Rating and pricing information

Buy-rated: Shenzhen Inovance Technology Co. (Rmb61.90), Sanhua Intelligent Controls (H) (HK$26.16), and Shuanghuan Driveline (Rmb35.60);
Neutral-rated: Leader Harmonious Drive Systems Co. (Rmb292.87), Sanhua Intelligent Controls (A) (Rmb36.14), Luster LightTech Co. (Rmb45.48), and
Best (Rmb19.75); Sell-rated: Moons’ Electric (Rmb47.51).

The rating(s) for Best, Leader Harmonious Drive Systems Co., Luster LightTech Co., Moons’ Electric, Sanhua Intelligent Controls (A), Sanhua
Intelligent Controls (H), Shenzhen Inovance Technology Co. and Shuanghuan Driveline is/are relative to the other companies in its/their
coverage universe: Best, Bochu, CRRC Corp. (A), CRRC Corp. (H), Centre Testing Intl Group, Estun Automation Co.(A), Estun Automation Co.(H),
Faratronic, Haitian International Holdings, Han’s Laser Technology, Hongfa Technology, Huaming, Kehua Data Co., Lead Intelligent (A), Lead Intelligent
(H), Leader Harmonious Drive Systems Co., Luster LightTech Co., Megmeet, Moons’ Electric, NARI Technology, Nantong Jianghai Capacitor Co., OPT
Machine Vision Tech Co., Sanhua Intelligent Controls (A), Sanhua Intelligent Controls (H), Shanghai Baosight Software, Shenzhen Envicool Technology,
Shenzhen Inovance Technology Co., Shenzhen Kstar Science & Tech, Shuanghuan Driveline, Sieyuan Electric, Techtronic Industries, Wuhan Raycus Fiber
Laser Tech, Yiheda Automation, Yingliu, Zhejiang Supcon Technology Co., Zhuzhou CRRC Times Electric Co. (A), Zhuzhou CRRC Times Electric Co. (H)

Company-specific regulatory disclosures
Compendium report: please see disclosures at https://www.gs.com/research/hedge.html. Disclosures applicable to the companies included in this
compendium can be found in the latest relevant published research

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% 34% 16% 65% 59% 43%

As of July 1, 2026, Goldman Sachs Global Investment Research had investment ratings on 3,104 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
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banking services within the previous twelve months.

Price target and rating history chart(s)

Compendium report: please see disclosures at https://www.gs.com/research/hedge.html. Disclosures applicable to the companies included in this

compendium can be found in the latest relevant published research

Target price history table(s)
Leader Harmonious Drive Systems Co. (688017.SS)

Date of report
22-Jul-26
23-Apr-26
24-Feb-26
03-Nov-25
17-Aug-25
06-Aug-25
13-May-25
07-May-25
20-Feb-25
12-Jan-25
04-Nov-24
05-Sep-24
18-Jul-24
09-May-24
01-Mar-24
08-Jan-24
06-Sep-23

Target price (Rmb)

186.70
138.00
123.00
124.10
124.20
112.90
131.40
119.60
134.60
111.30
61.20

60.10

93.00

107.50
128.40
149.50
122.00

Closing price (Rmb)
316.70
203.77
232.70
159.50
148.31
140.13
146.06
146.07
169.83
120.04
106.20
65.04
71.70
115.31
129.88
131.96
117.20

Shenzhen Inovance Technology Co. (300124.5Z)
Target price (Rmb)

Date of report
01-Jun-26
28-Apr-26
24-Feb-26
26-0Oct-25
02-Oct-25
06-Aug-25
13-May-25
30-Apr-25
11-Mar-25
26-Dec-24
18-Oct-24
05-Sep-24
27-Aug-24
01-Jul-24
09-May-24
23-Apr-24
08-Jan-24
30-Oct-23
06-Sep-23

Moons’ Electric (603728.SS)

92.90
86.00
75.40
82.10
82.50
75.50
80.50
74.80
87.10
61.20
61.10
54.20
65.00
70.60
74.30
67.90
69.00
88.80
97.10

Closing price (Rmb)
74.50
61.36
74.35
78.38
83.82
65.86
69.28
71.59
78.05
60.08
58.50
42.58
41.70
49.90
63.68
59.95
58.80
61.08
70.03

Date of report Target price (Rmb) Closing price (Rmb)

26-Aug-26
05-May-26
24-Feb-26
11-Jan-26

03-Nov-25
02-Oct-25
02-Sep-25
06-Aug-25

35.50
39.60
40.90
41.40
52.80
52.90
48.70
49.80

27 August 2026

47.51
59.35
71.97
73.26
71.75
84.64
65.74
62.75

Sanhua Intelligent Controls (A) (002050.52)

Date of report
05-May-26
24-Mar-26
24-Feb-26
02-Nov-25
29-Aug-25
06-Aug-25
27-Mar-25
11-Mar-25
20-Feb-25
12-Jan-25
04-Dec-24
18-Oct-24
05-Sep-24
18-Jul-24
01-May-24
07-Feb-24
08-Jan-24
31-Oct-23
06-Sep-23

Target price (Rmb) Closing price (Rmb)

39.80
36.40
41.00
40.90
32.70
30.40
34.90
36.60
36.50
35.20
26.20
26.40
25.00
32.70
36.00
36.30
39.00
38.00
38.20

Luster LightTech Co. (688400.SS)

Date of report Target price (Rmb) Closing price (Rmb)

22-Jul-26 40.10
05-May-26 29.50
24-Feb-26 26.10
22-Dec-25 26.40
03-Nov-25 25.00
02-Oct-25 25.20
02-Sep-25 23.60
06-Aug-25 22.10
13-May-25 15.30
07-May-25 14.00
12-Mar-25 13.20
04-Nov-24 11.00
18-Oct-24 11.30
05-Sep-24 10.60
18-Jul-24 13.20
09-May-24 14.90
28-Mar-24 18.10
01-Nov-23 18.60
06-Sep-23 20.20

Best (300580.5Z)

Date of report Target price (Rmb) Closing price (Rmb)

18-Aug-26  22.50
22-Jul-26 23.00
05-May-26  26.40
24-Feb-26 24.10
03-Nov-25  25.40
15-Aug-25 24.50
06-Aug-25 23.70
07-May-25  27.10

2213
19.34
28.95
24.39
26.10
27.15
27.06
28.11

44.64
59.32
45.73
40.64
39.36
47.87
40.61
33.87
28.68
28.64
37.50
23.60
20.25
17.67
14.11
18.68
20.76
23.62
25.98

46.92
42.57
52.73
49.93
31.88
27.65
30.29
30.49
34.03
26.70
24.80
22.45
17.94
19.08
21.91
22.69
26.07
26.74
28.59
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Moons’ Electric (603728.SS) Best (300580.5Z)
Date of report Target price (Rmb) Closing price (Rmb) Date of report Target price (Rmb) Closing price (Rmb)
13-May-25 54.90 65.29 21-Apr-25 24.70 26.40
07-May-25 50.90 65.72 20-Feb-25 28.20 32.70
20-Feb-25 53.30 82.49 12-Jan-25 29.70 24.31
12-Jan-25 49.40 53.97 26-Dec-24 20.40 25.58
04-Nov-24 28.00 49.93 04-Nov-24 19.60 19.81
05-Sep-24 30.50 36.34 18-Oct-24 19.90 16.85
18-Jul-24 42.40 36.59 05-Sep-24 19.60 13.81
09-May-24 48.20 54.84 09-Aug-24 22.00 13.72
08-Jan-24 49.00 54.65 18-Jul-24 24.50 13.62
09-May-24 38.65 18.49
08-Jan-24 35.46 18.56
Sanhua Intelligent Controls (H) (2050.HK) Shuanghuan Driveline (002472.57)
Date of report Target price (HK$) Closing price (HKS) Date of report Target price (Rmb) Closing price (Rmb)
05-May-26 41.20 34.82 26-Aug-26 45.50 35.60
24-Mar-26 40.40 28.86 22-Jul-26 46.80 36.95
24-Feb-26 43.20 35.80 05-May-26 48.20 39.27
02-Nov-25 43.10 40.88 24-Feb-26 42.50 42.89
29-Aug-25 34.40 31.16 02-Oct-25 44.80 49.81
06-Aug-25 33.20 27.88 27-Aug-25 42.60 36.51
06-Aug-25 44.70 36.35
07-May-25 45.00 34.32
11-Mar-25 39.70 38.21
18-Oct-24 31.60 29.44
05-Sep-24 29.10 21.41
18-Jul-24 29.80 21.77
09-May-24 29.90 24.36
08-Jan-24 27.10 23.88
06-Sep-23 32.20 33.42

Price targets shown in table(s) are unadjusted for corporate actions.

Regulatory disclosures

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; registered market maker. 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 a subject
company, public appearances and trading in securities covered by the analysts.

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 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 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 Global Investment Research 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 metin
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. To the 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
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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, 10th Floor, Ascent-Worli, Sudam Kalu Ahire Marg, Worli, 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. Registration granted by SEBI and certification from NISM in no way guarantee performance of the intermediary or
provide any assurance of returns to investors. Goldman Sachs (India) Securities Private Limited compliance officer and investor grievance contact
details, a copy of the annual compliance audit report and other relevant information and disclosures can be found at this link:
https://www.goldmansachs.com/worldwide/india/research-analyst. 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, or in 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.

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 Type Il Financial Instruments Firms Association, and
Investment Management Association of Japan. 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, Early-Stage Biotech, Coverage Suspended or Not Covered), is
deemed Neutral. Each region manages Regional Conviction Lists, which are selected from Buy rated stocks on the respective region’s Investment Lists
and 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 are managed by the Investment Review Committee or
other designated committee in each respective region and 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) are removed 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. Early-Stage Biotech (ES). An investment
rating and a target price are not assigned pursuant to Goldman Sachs policy when this company has neither a drug, treatment or medical device that
has passed a Phase Il clinical trial nor a license to distribute a post-Phase Il drug, treatment or medical device. 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.

Global product; distributing entities

Goldman Sachs Global Investment Research 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 Mobiliarios 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 Comunicagdo com o Publico Goldman Sachs Brasil:
0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horario 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 OO0 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
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Kingdom.

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.

European Economic Area: 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 fiir Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research within the
European Economic Area.

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 Global Investment Research. 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 commentary 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’s return
potential relative to its coverage universe as described herein.

We and our affiliates, officers, directors, and employees will from time to time have long or short positions in, act as principal in, make a market or act as
liquidity provider in, and buy or sell, any securities, derivatives, or other financial instruments referred to in this research (including any financial
instruments issued by the companies referred to herein), unless otherwise prohibited by regulation or Goldman Sachs policy.

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.goldmansachs.com/disclosures/cftc_fcm_disclosures. 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.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by Goldman Sachs Global
Investment Research 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
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