NOAURA

Global Markets Research

Global Al Trend Tracker 15 April 2026

Optical circuit switch at center of Al network nesearelyAnalysts
China Technology

China component players likely to benefit from this rising  Bing buan - NIHK

Al trend bing.duan1@nomura.com
+852 2252 2141

Optical circuit switch (OCS) may play a more crucial role in global Al networks, and Ethan Zhang - NIHK
optical component makers could enjoy a growing OCS market sthan.zhang@nomura,com

An optical circuit switch (OCS) is a full-optics switch which can establish an end-to-end +852 2252 2157
optical network and does not require optical-electronic signal conversion. Compared with
a traditional electronic switch, an OCS has several key advantages such as low latency,
low power consumption, and high bandwidth. First adopted by Google (GOOG US, Not
rated) in its TPU v4 network, OCS’ development has accelerated in recent years, with
multiple vendors across the US [i.e., Lumentum (LITE US, Not rated), and Coherent
(COHR US, Not rated)] and China [i.e., InnoLight (300308 CH, Buy) and Eoptolink
(300502 CH, Not rated)] involved in its development. Recently, in the OFC (Optical
Fiber Communication) 2026 conference, NVIDIA (NVDA US, Not rated) discussed the
next-gen Dragonfly architecture, and noted that OCS can be deployed for cross-cabinet
and cross-cluster networking. According to Cignal Al, the OCS market was dominated by
Google in 2025, and has an overall market size of about USD400mn, which may
exceed USD2.5bn in 2029E, exhibiting a CAGR of ~58% over four years. We think the
OCS market may see a tipping point for accelerated adoption in the near future, as
multiple hyperscalers other than Google are now in the trail stage. We think early movers
such as InnoLight could benefit from this growing market.

OCS vs CPO vs pluggable: complimentary to each other in scale-up, scale-out, and
scale-across networks

Optical communication solutions are gaining traction across all Al networks, including
scale-up, scale-out and scale-across networks. In our previous report (GTC & OFC 2026
preview ), we noted that pluggable transceivers + electronic switches may continue to be
the major solutions in the scale-out network, while CPO (co-package optics) may become
the key solution in the scale-up network. For OCS, currently, Google has adopted to build
a large TPU node (4096 TPU or more) in the scale-up network, but we believe it can also
be potentially used in scale-out and scale-across networks. We think it is most applicable
to the Al data networks that require dynamic or flexible data routing, which is primarily a
complimentary solution to CPO and pluggable solutions.

Key components in OCS value chain and major suppliers to benefit from OCS?
There are four main OCS solutions under development now, including: 1) MEMS (Micro-
Electro-Mechanical Systems), which is mainly being developed by Google and
Lumentum; 2) DLC (Digital Liquid Crystal) solution, which is mainly being developed by
Coherent; 3) Direct Light Beam Steering (DLBS), which is mainly being developed by
Polatis (unlisted); 4) SiPh-based solution, which is mainly being developed by iPronics
(unlisted), and InnoLight’'s subsidiary TeraHop (unlisted) is also working on SiPh-based
OCS solutions. We think the total solution providers, as well as key component makers
(including MEMS array/units, lens, and fiber array) such as InnoLight and Suzhou TFC
(300394 CH, Buy) could benefit from the adoption of OCS products in the next 2-3 years.
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Introduction of OCS: likely a core component
in future Al networks

An optical circuit switch (OCS) is a full-optics switching device that provides data routing
and forwarding through pure optical signal path switching. An OCS establishes an end-to-
end optical network by dynamically adjusting the optical path, eliminating the need for
optical-electrical-optical conversion through traditional electrical switches. As all the data
in traditional switches need to go through the switching chip, the SerDes
(Serializer/Deserializer) rate becomes the core bottleneck of the switch's transmission
rate. A high-speed SerDes (224G and above) faces more severe signal integrity and
power consumption challenges, while an OCS eliminates the need for packet processing
and reduces electrical signal delay through all-optical paths, leading to significant low
latency, low power consumption, and high reliability.

OCS is not a new technology, it has been developed by many companies in the 1990s,
and was initially applied to telecommunications networks in the form of automated wiring
panels. In recent years, Google has been adopting OCS technology for its Al network,
and has proved its various advantages such as cost reduction and efficiencies when it
was used in a large-scale TPU network.

In addition to Google's development of OCS, the Open Compute Project Foundation
(OCP) has also announced the establishment of an OCS subproject to promote
collaboration on open optical switching technologies. The project is jointly led by OCP
member companies iPronics, Lumentum, and Coherent, with Google, NVIDIA, etc., as
founding members. In China, China Mobile (941 HK, Buy), in its “Cloud Computing
Optical Interconnection Development Report,” pointed out that Mobile Cloud may consider
using OCS to replace the existing Super Spine at the scale-out level in the future. In
October 2025, the Ministry of Industry and Information Technology (MIIT) launched the
“Millisecond-Level Computing” special action in metropolitan areas, promoting the
application and deployment of technologies such as OCS and optoelectronic converged
networking in computing centers to improve network performance. Recently, MIIT has
identified OCS as the standard underlying technology of computing power networks. At
the OFC 2026, Chinese optical communication companies, such as Innolight, Eoptolink
(300502 CH, Not rated), and Accelink all released OCS products.

Key advantages and limitations of OCS
Key advantages of OCS include:

1. Ultra-low latency: no optical-electric conversion is required, and the delay is reduced
to nanoseconds (10-100ns), which is only 1/100t" of an electrical switch;

2. Low power consumption: only the driver module consumes power, no switching chip
and supporting optical module, and is only 1/5 of the same bandwidth electrical
switch, and;

3. High bandwidth: the protocol is transparent, compatible with various transmission
rates and modulation formats, and has strong bandwidth scalability.

Currently, there are still a few obstacles for the deployment of OCS in large-scale Al
clusters, and OCS solution providers need to close gaps in the following aspects:

1. Link budget: the insertion loss of existing OCS devices is too high to meet the link
budget of existing standard optical transceivers, and so it is necessary to develop a
lower-loss OCS device and connector solution;

2. Integration density: the port density of existing OCS devices is insufficient, and the
density and performance of connectors cannot match the high-density cabling
requirements of Al clusters;

3. Reliability: the failure mode of existing OCS devices is unclear, and there is a lack of
redundancy design and hot-swappable capabilities to meet the high availability
requirements of Al clusters;

4. Cost: the overall cost of OCS technology is too high to meet the large-scale
deployment needs of Al clusters.
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NVIDIA mentioned in its OFC 2026 speech that reducing the number of devices and
improving chip integration is the core technology roadmap for its OCS solutions; while the
collaborative design of optical devices and Al systems is the key prerequisite for filling all
technical gaps and realizing the large-scale implementation of OCS.

OCS technology roadmap

Main OCS solutions include:

1. MEMS solution (represented by Google and Lumentum): MEMS (Micro-Electro-
Mechanical Systems) technology requires etching a micro-mirror array on a silicon
wafer. Electrostatic or magnetic actuators drive the mirrors to tilt, precisely changing
the direction of light propagation. This is currently the most widely used OCS
technology. According to Google, its "Apollo" OCS platform, built on MEMS, directly
achieves a 30% cost reduction and a 40% power consumption reduction;

2. Digital Liquid Crystal solution (represented by Coherent): unlike the “mechanical
actuation” of MEMS, DLC (Digital Liquid Crystal) is a purely non-mechanical solution.
It relies on an external electric field to change the refractive index of the liquid crystal
material, achieving precise control of the optical path. Its biggest advantage is “low
voltage + high reliability,” with a driving voltage below 10V, making it suitable for
scenarios with stringent stability requirements, such as submarine networks;

3. Direct Light Beam Steering (DLBS) solution (represented by Polatis): DLBS
consists of an optical fiber collimator, a two-dimensional piezoelectric actuator, and a
precise position sensor. It relies on the electromechanical coupling effect of
piezoelectric ceramics to drive the collimator to tilt and achieve rapid beam alignment.
Compared to MEMS architectures, piezoelectric ceramic-based technology has
inherent advantages in terms of insertion loss and return loss, and;

4. SiPh-based solution (represented by iPronics): it utilizes silicon-based materials to
transmit optical signals via waveguides, eliminating the need for photoelectric
conversion and directly reconstructing the optical path. Theoretically, switching
speeds can reach the microsecond or even nanosecond level. However, current
silicon optical waveguide solution faces challenges such as high power loss and
crosstalk and reliability issues in multi-channel scenarios.

Currently, MEMS is the most mature technology for OCS, as its optical path is relatively
simple and the supply chain is stable. The liquid crystal solution has superior physical
features in terms of latency and switching speed, but faces greater challenges in mass
production and yield improvement.
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Fig. 1: OCS technology roadmap
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Source: Google, Coherent, ODCC, "Review of 2x2 Silicon Photonic Switches", Nomura research

Fig. 2: Comparison of four main solutions of OCS
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OCS application scenarios in scale-up/scale-out/scale-across

Scale-up: In Google TPU interconnects, the 3D Torus topology relies on OCS to
reconstruct the optical path. Using OCS switches, Google is building a unified TPU
resource pool, which can allocate computing resources on demand and effectively utilize
fragmented computing resources.

Scale-out: OCS can be used in the scale-out network to replace Layer 1-2 electrical
switches, which may potentially reduce the use of electrical switching chips and optical
modules, shortening the data forwarding path, reducing network latency, and achieving
more efficient and low-power scale-out networking. According to Google’s study, OCS
can reduce power consumption by 40%, cost by 30%, and increase throughput by 30%.

Scale-across: OCS can be used for cluster interconnection between multiple buildings or
multiple sites across different locations, which can realize flexible networking over long
distances and high bandwidth, and meet the needs of ultra-large-scale Al clusters at the
multi-campus level. NVIDIA has proposed the next-gen Dragonfly architecture, and noted
that OCS is responsible for cross-cabinet and cross-cluster all-optical switching at the
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scale-across network.

Fig. 3: NVIDIA’s OCS network topology
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OCS vs CPO switch vs traditional switch

CPO and OCS are mostly complementary and can be used in different segments of an Al
network, in our view. CPO is primarily used for high-speed, short-distance switching
(Rack/TOR/Leaf), while OCS is responsible for topology reconstruction, spine layer, and
DCI. NVIDIA is developing a combined solution using both CPO and OCS. At the OCP
EMEA SUMMIT held in April 2025, NVIDIA shared a solution for using CPOs with OCS in
AIDC. In the second-layer fat-tree network, the power consumption performance of four
combinations: pluggable, pluggable+OCS, CPO, and CPO+OCS is compared. The total
power consumption of the four solutions is 83 pJ/b, 50 pJ/b, 48 pJ/b, and 31 pJ/b,
respectively. The introduction of OCS can reduce data center network power consumption
by 30%-40%, and the combination of CPO+0OCS can reduce power consumption by 2.6x
compared to traditional pluggable solutions, according to NVIDIA.

Fig. 4: Power consumption comparison between different networking solutions

Networking solution Power consumption

Pluggable switch 83 pJ/bit
Pluggable switch + OCS 50 pJ/bit
CPO 48 pl/bit
CPO + OCS 31 pJ/bit

Source: NVIDIA, Nomura research
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Fig. 5: Traditional switch vs CPO switch vs OCS in scale-up network
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OCS TAM and supply chain analysis

According to Cignal Al's forecasts, the OCS market was dominated by Google in 2025,
with an overall market size of about USD400mn, which may exceed USD2.5bn in 2029,
exhibiting a CAGR of ~58% over four years. In 2026, other hyperscale tech companies
such as Microsoft (MSFT US, Not rated), META (META US, Not rated), and NVIDIA have
expressed interest in introducing OCS for deployment, which is currently in the small-
batch testing stage, in our view. In addition, NVIDIA may use the OCS solution in its next-
generation Feynman architecture with the DragonFly network topology, to establish a
100,000-card-level Al cluster.

Besides global major players such as Coherent and Lumentum, more China-based
players have been entering the competitive landscape of complete manufacturing of OCS
in 2026, rather than only supplying optical components. Accelink, Eoptolink, and Innolight
have all showcased their OCS products at the OFC 2026.




Nomura | Global Al Trend Tracker 15 April 2026

Fig. 6: OCS - latest products and commercialization progress

Company Latest OCS product and comercialization

Coherent OCS currently supports up to 512 port sizes. A DLC-based OCS performs well in terms of reliability and service life,

Coherent
requires low drive voltage, but its optical path switching time is usually a few hundred milliseconds.

Lumentum launched its high-radix 300x300 OCS for dense, scalable interconnect fabrics in front-end and back-end data center
networks at the OFC 2025. Management noted that the company's OCS order backlog has surpassed USD400mn, with the
majority of shipments scheduled in 2H26E. OCS' revenue run rate will exceed USD1bn in 2027E, and the CAGR of shipments will
exceed 150% over 2025-28E, according to management.

Lumentum

iPronics launched its ONE series of OCS, including ONE32 (sent samples to customers in 2Q25), ONE64 (2026), ONE128, and
ONE256, with programmable silicon photonics chip design. A 32-port OCS contains 2,080 hexagonal tuning units, 4,093 drivers,
about 10,000 components, and a waveguide length of 3cm. It supports multiple platforms and formats, can connect to different
networks, and is based on 1U rack products.

iPronics

Ad d Fiber R
NANCRC FDBrNESOUces Advanced Fiber Resources and its partners Calient.Al jointly showcased Calient OCS products at the OFC 2026.

and Calient.Al
The first generation of silicon-based OCS products launched a 32x32-port specification and received a prototype order of
Taclink CNY10mn in 2024. Currently, the company is accelerating the R&D of its second-generation high-dimensional OCS, aiming for
128x128 port specifications and planning to launch prototypes in the 1H26E. The "photon routing engine" jointly developed by
the company and NVIDIA is the core technology of OCS.
Innolight The 64x64 OCS of the SiPh platform was demonstrated at the OFC 2025 and was developed by Innolight's subsidiary, Terahop.

A live demo of a 320x320 OCS was showcased at the OFC 2026. The array coupling debugging system independently developed by
Aceelink Accelinnk can support the precise coupling of high-density optical fiber arrays and microlens arrays, as well as FAU and MEMS
mirror array chips. Accelink's cumulative shipments of optical device products such as VOA, Switch, and TOF has exceeded 10mn.

Eoptolink showcased the OCS switches NX200 and NX300 that supports 140 ports and 320 ports, respectively, at the OFC 2026,

Eoptolink
P and the core of both products uses the MEMS mirror array independently developed by Eoptolink.

At the OFC 2026, the 512x512 OCS was showcased, which can achieve nanosecond-level ultra-low latency based on MEMS
technology and is compatible with multiple bands such as O, C, and L. The company’s 2D collimator fiber array provides high-
density, reliable beam guidance capabilities for all-optical networks and is a critical component in OCS. Its configuration can be
flexibly expanded from 16 to 1,000 channels.

Triple-stone Technology

Source: Company data, Nomura research

The upstream components of an OCS switch mainly include precision optical components
and crystal materials such as MEMS microscopes, FAUs, and optical chips. The
midstream is mainly responsible for OCS machine manufacturing and system integration.
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Fig. 7: OCS industry supply chain
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Fig. 8: Latest OCS-related progress of Chinese manufacturers

Company OCS progress

Its main related business is MEMS chip process development and wafer manufacturing. Its subsidiary Sweden Silex is the world's
leading pure MEMS foundry, serving the world's leading manufacturers in various fields, and is continuously expanding its
production capacity in Sweden. Meanwhile, the company's holding subsidiary Silex Beijing has started operations and continues
to ramp-up production capacity.

Sai Microelectronics

Optowide Its main business is the R&D, production, and sales of various precision optical components, optical fiber devices, and optical test

Tochinglbgies instruments. Its yttrium vanadium materials (spectroscopic arrays and crystal optical wedges, rings for liquid crystal solutions)

and collimators have had orders related to OCS.

Focuslight It mainly produces and sells high-power semiconductor laser components and raw materials, laser optical components, and lays
Technologies out OCS-related lenses, precision-designed V-slots, fiber couplers and collimators, as well as other products.

The company's main products include optical transceivers, optical fiber amplifiers, transmission subsystems, optical passive
Taclink modules, etc. Silicon-based OCS has received overseas sample orders, and the company has accelerated the R&D of its second-
generation high-dimensional OCS, with the goal of launching a prototype in 1H26E.

Innolight Innolight's overseas subsidiary TeraHop showcased its SiPh-based 64x64 and 300x300 OCS switches at the OFC 2026.
Advanced Fiber |Acquired Wuhan Jabil, products covering OCS, high-speed optical modules and lidar components. At CLOE 2025, the company
Resources showcased 320x320 OCS products in collaboration with Calient.

The company has laid out next-generation optical communication products and solutions such as OCS, automatic photonic lead
Luster bonding, and optical 10 solutions. It has established a long-term cooperative relationship with Polatis, a manufacturer of DLBS
solutions OCS.

Accelink has the ability of key links such as design, packaging, and testing of MEMS mirror array chips. Based on the customized
Accelink development of multiple array chips, it can support the full range of OCS products covering ports from 64x64 to 384x384 ports. It
showcased a live demo of its 320x320 OCS at the OFC 2026.

Eoptolink first time showcased its OCS switches NX200 and NX300 that supports 140 ports and 320 ports, respectively, at the

Eoptolink 1 5rc 2026,

Source: Company data, Nomura research
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*The Nomura Group as defined in the Disclaimer section at the end of this report.

** As defined by the EU Market Abuse Regulation

Definition of Nomura Group's equity research rating system and sectors

The rating system is a relative system, indicating expected performance against a specific benchmark identified for each individual stock,
subject to limited management discretion. An analyst’s target price is an assessment of the current intrinsic fair value of the stock based on an
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appropriate valuation methodology determined by the analyst. Valuation methodologies include, but are not limited to, discounted cash flow
analysis, expected return on equity and multiple analysis. Analysts may also indicate expected absolute upside/downside relative to the stated
target price, defined as (target price - current price)/current price.
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A rating of 'Buy’, indicates that the analyst expects the stock to outperform the Benchmark over the next 12 months. A rating of 'Neutral’,
indicates that the analyst expects the stock to perform in line with the Benchmark over the next 12 months. A rating of 'Reduce’, indicates that
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that are labelled as "Not rated' or shown as 'No rating' are not in regular research coverage. Investors should not expect continuing or
additional information from Nomura relating to such securities and/or companies. Benchmarks are as follows: United States/Europe/Asia ex-
Japan: please see valuation methodologies for explanations of relevant benchmarks for stocks, which can be accessed at:
http://go.nomuranow.com/research/m/Disclosures; Global Emerging Markets (ex-Asia): MSC| Emerging Markets ex-Asia, unless otherwise
stated in the valuation methodology; Japan: Russell/Nomura Large Cap.

SECTORS

A 'Bullish® stance, indicates that the analyst expects the sector to outperform the Benchmark during the next 12 months. A 'Neutral® stance,
indicates that the analyst expects the sector to perform in line with the Benchmark during the next 12 months. A 'Bearish' stance, indicates that
the analyst expects the sector to underperform the Benchmark during the next 12 months. Sectors that are labelled as 'Not rated’ or shown as
'N/A' are not assigned ratings. Benchmarks are as follows: United States: S&P 500; Europe: Dow Jones STOXX 600; Global Emerging
Markets (ex-Asia): MSCI| Emerging Markets ex-Asia. Japan/Asia ex-Japan: Sector ratings are not assigned.

Target Price

A Target Price, if discussed, indicates the analyst's forecast for the share price with a 12-month time horizon, reflecting in part the analyst's
estimates for the company's earings. The achievement of any target price may be impeded by general market and macroeconomic trends, and
by other risks related to the company or the market, and may not occur if the company's earnings differ from estimates.
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contributions of one or more Nomura Group entities whose employees and their respective affiliations are specified on page 1 or identified
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International plc (‘Nlplc'), UK, (d) Nomura Securities International, Inc. (‘'NSI'), New York, US, (e) Nomura International (Hong Kong) Ltd.
(‘NIHK’), Hong Kong, (f) Nomura Financial Investment (Korea) Co., Ltd. (‘NFIK’), Korea (Information on Nomura analysts registered with the
Korea Financial Investment Association ('KOFIA') can be found on the KOFIA Intranet at http://dis.kofia.or.kr, (g) Nomura Singapore Ltd. (‘'NSL’),
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For reports with respect to Indian public companies or authored by India-based NFASL research analysts: (i)
Investment in securities markets is subject to market risks. Read all the related documents carefully before
investing. (ii) Registration granted by SEBI, and certification from NISM in no way guarantee performance of the
intermediary or provide any assurance of returns to investors. (ii) NFASL terms and conditions for availing
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THIS MATERIAL IS: (I) FOR YOUR PRIVATE INFORMATION, AND WE ARE NOT SOLICITING ANY ACTION BASED UPON IT; (Il) NOT TO
BE CONSTRUED AS AN OFFER TO SELL OR A SOLICITATION OF AN OFFER TO BUY ANY SECURITIES IN ANY JURISDICTION WHERE
SUCH OFFER OR SOLICITATION WOULD BE ILLEGAL; AND (lll) OTHER THAN DISCLOSURES RELATING TO THE NOMURA GROUP,
BASED UPON INFORMATION FROM SOURCES THAT WE CONSIDER RELIABLE, BUT HAS NOT BEEN INDEPENDENTLY VERIFIED BY
NOMURA GROUP.
Other than disclosures relating to the Nomura Group, the Nomura Group does not warrant, represent or undertake, express or implied, that the
document is fair, accurate, complete, correct, reliable or fit for any particular purpose or merchantable, and to the maximum extent permissible
by law and/or regulation, does not accept liability (in negligence or otherwise, and in whole or in part) for any act (or decision not to act) resulting
from use of this document and related data. To the maximum extent permissible by law and/or regulation, all warranties and other assurances
by the Nomura Group are hereby excluded and the Nomura Group shall have no liability (in negligence or otherwise, and in whole or in part) for
any loss howsoever arising from the use, misuse, or distribution of this material or the information contained in this material or otherwise arising
in connection therewith.
Opinions or estimates expressed are current opinions as of the original publication date appearing on this material and the information, including
the opinions and estimates contained herein, are subject to change without notice. The Nomura Group, however, expressly disclaims any
obligation, and therefore is under no duty, to update or revise this document. Any comments or statements made herein are those of the
author(s) and may differ from views held by other parties within Nomura Group. Clients should consider whether any advice or recommendation
in this report is suitable for their particular circumstances and, if appropriate, seek professional advice, including tax advice. The Nomura Group
does not provide tax advice.
The Nomura Group, and/or its officers, directors, employees and affiliates, may, to the extent permitted by applicable law and/or regulation, deal
as principal, agent, or otherwise, or have long or short positions in, or buy or sell, the securities, commodities or instruments, or options or other
derivative instruments based thereon, of issuers or securities mentioned herein. The Nomura Group companies may also act as market maker
or liquidity provider (within the meaning of applicable regulations in the UK) in the financial instruments of the issuer. Where the activity of
market maker is carried out in accordance with the definition given to it by specific laws and regulations of the US or other jurisdictions, this will
be separately disclosed within the specific issuer disclosures.
This document may contain information obtained from third parties, including, but not limited to, ratings from credit ratings agencies such as
Standard & Poor’s. The Nomura Group hereby expressly disclaims all representations, warranties or undertakings of originality, fairness,
accuracy, completeness, correctness, merchantability or fitness for a particular purpose with respect to any of the information obtained from
third parties contained in this material or otherwise arising in connection therewith, and shall not be liable (in negligence or otherwise, and in
whole or in part) for any direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses,
legal fees, or losses (including lost income or profits and opportunity costs) in connection with any use or misuse of any of the information
obtained from third parties contained in this material or otherwise arising in connection therewith. Reproduction and distribution of third-party
content in any form is prohibited except with the prior written permission of the related third-party. Third-party content providers do not, express
or implied, guarantee the fairness, accuracy, completeness, correctness, timeliness or availability of any information, including ratings, and are
not in any way responsible for any errors or omissions (negligent or otherwise), regardless of the cause, or for the results obtained from the use
or misuse of such content. Third-party content providers give no express or implied warranties, including, but not limited to, any warranties of
merchantability or fitness for a particular purpose or use. Third-party content providers shall not be liable (in negligence or otherwise, and in
whole or in part) for any direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses,
legal fees, or losses (including lost income or profits and opportunity costs) in connection with any use or misuse of their content, including
ratings. Credit ratings are statements of opinions and are not statements of fact or recommendations to purchase hold or sell securities. They do
not address the suitability of securities or the suitability of securities for investment purposes, and should not be relied on as investment advice.
Any MSCI sourced information in this document is the exclusive property of MSCI Inc. (‘MSCI'). Without prior written permission of MSCI, this
information and any other MSCI intellectual property may not be duplicated, reproduced, re-disseminated, redistributed or used, in whole or in
part, for any purpose whatsoever, including creating any financial products and any indices. This information is provided on an "as is" basis. The
user assumes the entire risk of any use made of this information. MSCI, its affiliates and any third party involved in, or related to, computing or
compiling the information hereby expressly disclaim all representations, warranties or undertakings of originality, fairness, accuracy,
completeness, correctness, merchantability or fitness for a particular purpose with respect to any of this material or the information contained in
this material or otherwise arising in connection therewith. Without limiting any of the foregoing, in no event shall MSCI, any of its affiliates or any
third party involved in, or related to, computing or compiling the information have any liability (in negligence or otherwise, and in whole or in part)
for any damages of any kind. MSCI and the MSCI indexes are services marks of MSCI and its affiliates.
The intellectual property rights and any other rights, in Russell/Nomura Japan Equity Index belong to Nomura Fiduciary Research & Consulting
Co., Ltd. ("NFRC") and FTSE Russell ("Russell"). NFRC and Russell do not guarantee fairness, accuracy, completeness, correctness, reliability,
usefulness, marketability, merchantability or fitness of the Index, and do not account for business activities or services that any index user
and/or its affiliates undertakes with the use of the Index.
Investors should consider this document as only a single factor in making their investment decision and, as such, the report should not be
viewed as identifying or suggesting all risks, direct or indirect, that may be associated with any investment decision. Nomura Group produces a
number of different types of research product including, among others, fundamental analysis and quantitative analysis; recommendations
contained in one type of research product may differ from recommendations contained in other types of research product, whether as a result of
differing time horizons, methodologies or otherwise. The Nomura Group publishes research product in a number of different ways including the
posting of product on the Nomura Group portals and/or distribution directly to clients. Different groups of clients may receive different products
and services from the research department depending on their individual requirements.
Figures presented herein may refer to past performance or simulations based on past performance which are not reliable indicators of future or
likely performance. Where the information contains an expectation, projection or indication of future performance and business prospects, such
forecasts may not be a reliable indicator of future or likely performance. Moreover, simulations are based on models and simplifying
assumptions which may oversimplify and not reflect the future distribution of returns. Any figure, strategy or index created and published for
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illustrative purposes within this document is not intended for “use” as a “benchmark” as defined by the European Benchmark Regulation.
Certain securities are subject to fluctuations in exchange rates that could have an adverse effect on the value or price of, or income derived
from, the investment.
With respect to Fixed Income Research: Recommendations fall into two categories: tactical, which typically last up to three months; or strategic,
which typically last from 6-12 months. However, trade recommendations may be reviewed at any time as circumstances change. ‘Stop loss’
levels for trades are also provided; which, if hit, closes the trade recommendation automatically. Prices and yields shown in recommendations
are taken at the time of submission for publication and are based on either indicative Bloomberg, LSEG or Nomura prices and yields at that
time. The prices and yields shown are not necessarily those at which the trade recommendation can be implemented.
The securities described herein may not have been registered under the US Securities Act of 1933 (the ‘1933 Act’), and, in such case, may not
be offered or sold in the US or to US persons unless they have been registered under the 1933 Act, or except in compliance with an exemption
from the registration requirements of the 1933 Act. Unless governing law permits otherwise, any transaction should be executed via a Nomura
entity in your home jurisdiction.
This document has been approved for distribution in the UK as investment research by Niplc. Niplc is authorised by the Prudential Regulation
Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority. Niplc is a member of the London Stock
Exchange. This document does not constitute a personal recommendation within the meaning of applicable regulations in the UK, or take into
account the particular investment objectives, financial situations, or needs of individual investors. This document is intended only for investors
who are 'eligible counterparties’ or 'professional clients' for the purposes of applicable regulations in the UK, and may not, therefore, be
redistributed to persons who are 'retail clients' for such purposes.
This document has been approved for distribution in the European Economic Area as investment research by Nomura Financial Products
Europe GmbH (“NFPE"). NFPE is a company organized as a limited liability company under German law registered in the Commercial Register
of the Court of Frankfurt/Main under HRB 110223. NFPE is authorized and regulated by the German Federal Financial Supervisory Authority
(BaFin).
This document has been approved by NIHK, which is regulated by the Hong Kong Securities and Futures Commission, for distribution in Hong
Kong by NIHK. This document is intended only for investors who are 'professional investors' for the purposes of applicable regulations in Hong
Kong and may not, therefore, be redistributed to persons who are not 'professional investors' for such purposes.
This document has been approved for distribution in Australia by NAL, which is authorized and regulated in Australia by the ASIC.
This document has also been approved for distribution in Malaysia by NSM.
In Singapore, this document has been distributed by NSL, an exempt financial adviser as defined under the Financial Advisers Act (Chapter
110), among other things, and regulated by the Monetary Authority of Singapore. NSL may distribute this document produced by its foreign
affiliates pursuant to an arrangement under Regulation 32C of the Financial Advisers Regulations. This document is intended for accredited,
expert or institutional investors as defined by the Securities and Futures Act (Chapter 289). Where the recipient of this document is not an
accredited, expert or institutional investor, NSL accepts legal responsibility for the contents of this document in respect of such recipient only to
the extent required by law. Recipients of this document in Singapore should contact NSL in respect of matters arising from, or in connection
with, this document. THIS DOCUMENT IS INTENDED FOR GENERAL CIRCULATION. IT DOES NOT TAKE INTO ACCOUNT THE SPECIFIC
INVESTMENT OBJECTIVES, FINANCIAL SITUATION OR PARTICULAR NEEDS OF ANY PARTICULAR PERSON. RECIPIENTS SHOULD
TAKE INTO ACCOUNT THEIR SPECIFIC INVESTMENT OBJECTIVES, FINANCIAL SITUATION OR PARTICULAR NEEDS BEFORE
MAKING A COMMITMENT TO PURCHASE ANY SECURITIES, INCLUDING SEEKING ADVICE FROM AN INDEPENDENT FINANCIAL
ADVISER REGARDING THE SUITABILITY OF THE INVESTMENT, UNDER A SEPARATE ENGAGEMENT, AS THE RECIPIENT DEEMS FIT.
Unless prohibited by the provisions of Regulation S of the 1933 Act, this material is distributed in the US, by NSI, a US-registered broker-dealer,
which accepts responsibility for its contents in accordance with the provisions of Rule 15a-6, under the US Securities Exchange Act of 1934.
The entity that prepared this document permits its separately operated affiliates within the Nomura Group to make copies of such documents
available to their clients.
This document has not been approved for distribution to persons other than ‘Authorised Persons’, ‘Exempt Persons’ or ‘Institutions’ (as defined
by the Capital Markets Authority) in the Kingdom of Saudi Arabia (‘Saudi Arabia’) or a 'Market Counterparty’ or a 'Professional Client' (as defined
by the Dubai Financial Services Authority) in the United Arab Emirates (‘UAE’) or a ‘Market Counterparty’ or a ‘Business Customer’ (as defined
by the Qatar Financial Centre Regulatory Authority) in the State of Qatar (‘Qatar’) by Nomura Saudi Arabia, Nlplc or any other member of the
Nomura Group, as the case may be. Neither this document nor any copy thereof may be taken or transmitted or distributed, directly or indirectly,
by any person other than those authorised to do so into Saudi Arabia or in the UAE or in Qatar or to any person other than ‘Authorised Persons’,
‘Exempt Persons’ or ‘Institutions’ located in Saudi Arabia or a 'Market Counterparty’ or a 'Professional Client' in the UAE or a ‘Market
Counterparty’ or a ‘Business Customer’ in Qatar. Any failure to comply with these restrictions may constitute a violation of the laws of the UAE
or Saudi Arabia or Qatar.
For report with reference of TAIWAN public companies or authored by Taiwan based research analyst:
THIS DOCUMENT IS SOLELY FOR REFERENCE ONLY. You should independently evaluate the investment risks and are solely responsible
for your investment decisions. NO PORTION OF THE REPORT MAY BE REPRODUCED OR QUOTED BY THE PRESS OR ANY OTHER
PERSON WITHOUT WRITTEN AUTHORIZATION FROM NOMURA GROUP. Pursuant to Operational Regulations Governing Securities Firms
Recommending Trades in Securities to Customers and/or other applicable laws or regulations in Taiwan, you are prohibited to provide the
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connection with the reports which may involve conflicts of interests. INFORMATION ON SECURITIES / INSTRUMENTS NOT EXECUTABLE
BY NOMURA INTERNATIONAL (HONG KONG) LTD., TAIPEI BRANCH IS FOR INFORMATIONAL PURPOSES ONLY AND IS NOT BE
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laws of the Republic of Indonesia. The securities mentioned in this document may not be offered or sold in Indonesia or to persons who are
citizens of Indonesia (wherever they are domiciled or located) or entities of or residents in Indonesia in a manner which constitutes a public
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offering under the laws of the Republic of Indonesia.

An individual name printed next to NOI on the front page of a research report indicates that this document is a translation of a research report
issued by NOI in the PRC. In all other cases, this document is prepared by Nomura Group or its subsidiary or affiliate (collectively, “Offshore
Issuers”) that is not licensed in the PRC to provide securities research. This research report is not approved or intended to be circulated in the
PRC. The A-share related analysis (if any) is not produced for any persons located or incorporated in the PRC. The recipients should not rely on
any information contained in this research report in making investment decisions and Offshore Issuers take no responsibility in this regard.

NO PART OF THIS MATERIAL MAY BE (l) COPIED, PHOTOCOPIED, REPRODUCED OR DUPLICATED IN ANY FORM, BY ANY MEANS;
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NOMURA GROUP. If this document has been distributed by electronic transmission, such as e-mail, then such transmission cannot be
guaranteed to be secure or error-free as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain
viruses. The sender therefore does not accept liability (in negligence or otherwise, and in whole or in part) for any errors or omissions in the
contents of this document, which may arise as a result of electronic transmission. If verification is required, please request a hard-copy version.

The Nomura Group manages conflicts with respect to the production of research through its compliance policies and procedures (including, but
not limited to, Conflicts of Interest, Chinese Wall and Confidentiality policies) as well as through the maintenance of Chinese Walls and
employee training.

Additional information regarding the methodologies or models used in the production of any investment recommendations contained
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information is available upon request and disclosure information is available at the Nomura Disclosure web page:
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