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Continual Learning to Fuel HBM/eSSD Demand (Al Training/Inference)

CITI'S TAKE

Despite memory de-spec and recent Al safety concerns, we believe that
continual learning in Al will reshape long-term memory demand. We see it
driving memory demand across diverse products including HBM (Al
training), server DDR5 and eSSDs (Al inference), leading to memory
undersupply worsening throughout 2028E and persisting into 2031E. Amid
the structural growth trajectory of the memory market, we highlight major
potential beneficiaries.

Entering Era of Continual Learning — We expect continual learning to be a key
theme in Al over the next five years, as it would maximize resource efficiency and
make Al increasingly intelligent. Continual learning is an Al learning approach that
reinforces a model with training on new tasks and knowledge. As a result, continual
learning could create persistent need for both model updates and access to
previously acquired data, entailing significant usage of memory.

HBM and eSSDs Demand to Increase Exponentially — We expect both training and
inference demand to grow simultaneously from 2027E onward, as the continual
learning approach will increasingly become sophisticated. This should drive DRAM
demand for server DDR5 used in Al inference and HBM, which is needed to acquire
new information continuously. In particular, we forecast HBM bit demand to surge
+62% YoY to 75.2bn Gb in 2027E and +69% YoY to 127.0bn Gb despite concerns over
HBM de-spec and recent Al safety issues. On NAND, we project eSSDs demand to
expand as retaining previously learned data requires substantial storage capacity.

27E/28E DRAM S/D Ratio of -8.7%/-9.7% — We forecast global DRAM demand to
grow +30%/+35% YoY in 27E/28E driven by continual learning, which should drive
server DDR5, and HBM demand simultaneously. With personal/physical Al emerging
from 2H28E onwards, we project overall DRAM market undersupply to intensify
throughout 2028E, with DRAM S/D ratio projected at -8.7%/-9.7% in 27E/28E amid
limited supply growth of +19%/+22% in 27E/28E.

27E/28E NAND S/D Ratio of -6.1%/-5.5% — We project 27E/28E NAND demand to
grow +29%/+33% YoY, exceeding supply growth of +21%/+25%, as memory
suppliers are expanding DRAM/HBM green-field capacity at the expense of NAND.
We anticipate continual learning as well as Nvidia’s KV cache offloading trend to
drive high-density eSSDs demand where we model +53%/+41% YoY demand
growth in 27E/28E. As a result, we see NAND supply as much tighter and expect
NAND S/D ratio at -6.1%/-5.5% in 27E/28E. (vs. -0.8% in 2026E)

Memory Top Picks: Samsung Electronics, SK Hynix, Micron, Sandisk, Kioxia;
SPE/Materials Top Picks: Montage, AMAT, Lam Research, TES, Eugene Tech, and
TechWing — We expect global memory suppliers to strongly benefit from the
persistent memory supply shortage driven by continual learning and the potential
emergence of personal Al in the mid-to-long-term. As demand is structurally
growing, we think memory SPEs and material companies will incrementally grow on
the back of massive capex plans and elevated memory production run rates.
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Continual Learning Al Era: HBM, Server DRAM and eSSDs
Demand Looks Set to Exponentially Rise

Like the protagonist in the movie Memento, today’s Al models retain what they
have learned but do not automatically incorporate new interactions and data into
their model parameters. We expect continual learning to be a key theme in Al over
the next five years, as it would maximize resource efficiency and make Al
increasingly intelligent.

Continual learning is an Al learning approach that reinforces a model by
incrementally training on new tasks and knowledge. It involves training on new
data while simultaneously preserving previously learned knowledge.

The key challenge is to balance learning new information with mitigating
catastrophic forgetting. In particular, models are trained on a continuous stream of
nonstationary data, with the total number of tasks to be learned not fixed in
advance. As a result, continued learning could create persistent needs for both
ongoing model updates and access to previously acquired data.

Figure 1. Continual Learning
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In the memory market, HBM demand grew exponentially in 2022~2024, driven by
increasingly complex and advanced training processes, while demand for
conventional DRAM and NAND remained relatively soft. Since 2H25, however,
demand for server DDR5 and eSSDs has surged as Al inference workloads have
grown more complex, while market interest in HBM has cooled.
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Figure 2. Evolution of Al Workloads and Memory Demand Implications
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On the other hand, we expect both training and inference demand to grow
simultaneously after 2027E, as the continual learning approach itself increasingly
becomes sophisticated. This should drive demand for server DDR5 and SoCAMM?2
used in Al inference, as well as demand for HBM needed to continuously acquire
new information. In addition, eSSDs demand will expand, on our analysis, as
retaining previously learned data requires substantial storage capacity.

Beyond continual learning, we believe the next major shift in Al will lie in the era of
personal Al/physical Al (See our previous note, Global Semiconductors - The Al
Hardware Shift in IT Devices: The Era of Personal Al Server Begins). Specifically, we
expect technology enabling edge Al execution and local data management to gain
traction from 2H28E, allowing Al devices and robots to maintain persistent
memory and adapt to their environments over time.

Meanwhile, we see Al chip architecture increasingly shifting from scale-up to
scale-out. Additionally, continual learning should further raise memory intensity,
as Al workloads increasingly incorporate continued training and model updates,
which drives renewed focus on memory optimization. As shown in Figure 3,
however, Al token demand has continued to grow exponentially.

Figure 3. Monthly Al Token Usage Trend
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We believe the recent de-specification issues indicate resource efficiency
optimization amid memory shortage rather than demand weakness (See our
previous note, Global Semiconductors - Al Chipmakers to Pivot from Scale-Up to

Scale-Out Amid HBM Shortage). In particular, we expect HBM bit demand to surge
62% YoY to 75.2bn Gb in 2027E and 69% YoY to 127.0bn Gb in 2028E, double our
previous 27E/28E estimates. This should be driven by robust demand growth not
only from Nvidia but also from ASICs manufacturers such as Broadcom and

Google.
Figure 4. HBM Demand Outlook
2021 2022 2023 2024 2025 2026E 2027E 2028E
HBM Total(1Gb eq) 736 1,664 3,350 10,096 20,965 46,409 75,157 126,990
Nvidia 512 1,024 1,728 4,160 8,400 22,003 32,503 40,939
Broadcom 96 154 365 1,440 3,840 9,002 13,001 41,003
Google 51 256 576 1,728 2,765 4,702 10,300 14,003
AMD 64 128 384 832 2,160 4,200 7,000 8,200
AWS 6 45 144 640 1,512 2,501 2,802 6,391
Others 6 58 154 1,296 2,288 4,001 9,550 16,455
HBM DRAM (Mpcs, 1Gb eq) 736 1,664 3,350 10,096 20,965 46,409 75,157 126,990
Breakdown |HBM1(1Gb eq.) 368 832 - - - - - -
HBM2(1Gb eq.) 368 832 1,104 - - - - -
HBM2E(1Gb eq.) - - 2,246 1,338 - - - -
HBM3(1Gb eq.) - - - 6,560 6,598 1,601 1,364 -
HBMS3E 8hi(1Gb eq.) - - - 1,680 3,840 6,104 1,005 -
HBMS3E 12hi(1Gb eq.) - - - 518 10,526 25,313 14,153 12,628
HBM4 8hi(1Gb eq.) - - - - - 2,316 6,056 4,330
HBM4 12hi(1Gb eq.) - - - - - 1,075 32,107 47,379
HBM4 16hi(1Gb eq.) - - - - - - - -
HBM4e 8hi(1Gb eq.) - - - - - - 11,305 21,170
HBM4e 12hi(1Gb eq.) - - - - - - 7,011 33,756
HBM4e 16hi(1Gb eq.) - - - - - - 2,154 4,557
HBMS5 16hi(1Gb eq.) - - - - - - - 3,169
Portion HBM1(%) 50% 50% 0% 0% 0% 0% 0% 0%
HBM2(%) 50% 50% 33% 0% 0% 0% 0% 0%
HBM2E(%) 0% 0% 67% 13% 0% 0% 0% 0%
HBM3(%) 0% 0% 0% 65% 31% 3% 2% 0%
HBMS3E 8hi(%) 0% 0% 0% 17% 18% 13% 1% 0%
HBM3E 12hi(%) 0% 0% 0% 5% 50% 55% 19% 10%
HBM4 8hi(%) 0% 0% 0% 0% 0% 5% 8% 3%
HBM4 12hi(%) 0% 0% 0% 0% 0% 24% 43% 37%
HBM4 16hi(%) 0% 0% 0% 0% 0% 0% 0% 0%
HBM4e 8hi(%) 0% 0% 0% 0% 0% 0% 15% 17%
HBM4e 12hi(%) 0% 0% 0% 0% 0% 0% 9% 27%
HBM4e 16hi(%) 0% 0% 0% 0% 0% 0% 3% 4%
HBM5 16hi(1Gb eq.) 0% 0% 0% 0% 0% 0% 0% 2%
Total DRAM Demand(Mpcs) 191,673 193,221 190,282 246,759 305,484 390,057 510,101 630,035
| HBM portion(%) 0.4% 0.9% 1.8% 4.1% 6.9% 1.9% 14.7% 20.2%
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Figure 5. Customers’ HBM Roadmap by GPU and ASIC product

Company Al Chips External ASIC/ 2024 2025 2026E 2027E 2028E
DesignPartner 1Q24 2Q24 3Q24 4Q24  1Q25 2Q25 3Q25 4Q25  1Q26 2Q26 3Q26E 4Q26E 1Q27E 2Q27E 3Q27E 4Q27E 1Q28E 2Q28E 3Q28E 4Q28E
H100 In-house  [HBM3 8hi80GB (16GB*5)
GH200 N
(CPU+GPU) In-house HBM3e 8hl 144GB (24 GB*6)
H20 In-house HBM3 8hi 96 GB (16GB*6)
H200 In-house HBM3e 8hi 14 1GB (24 GB*6)
B100/B200 In-house HBM3e 8hi 192GB (24 GB*8)
GB200 q
In-house HBM3e 8hi 192GB/ 384GB (24GB*8/ 192GB*2)
Nvidia (CPU+GPU)
B200AUltra i *
(B3004) In-house HBM3e 12hi 144GB (36GB*4)
Blackwell Ultra i i+
(8300) In-house HBM3e 12hi 288GB (36GB*8)
GB300 E .
(CPU+GPU) In-house HBM3e 12hi 576GB (288GB*2)
v
Rubin In-house HBM4 12hl 288BG (36GB*8)
~
Rubin Ultra In-house HBM4 8hi 192GB (24GB*8)
~
Feynman In-house :wstom HBM (possibly NVHBM)
Compan AlC External ASIC/ 2024 2025 2026 2027 2028
Y DesignPartner 1Q24 2Q24 3Q24 4Q24 | 1Q25 2Q25 3Q25 4Q25  1Q26 2Q26 3Q26 4Q26 1Q27 2Q27 3Q27 4Q27  1Q28 2Q28 3Q28 4Q28
MI200 In-house  |HBM2e 8hi 128GB (16GB*8)
MI300X In-house  [HBM3 12hi 192GB (24 GB*8)
MI300A . .
(CPU+GPU) In-house HBM3 8hi 128GB (16GB*8)
MI325X In-house HBM3e 8hi 256GB (32GB*8)
AMD
MI350 In-house HBM3e 12hi 288GB (36GB*8)
MI400 In-house HBM4 12hi432GB (36GB*12)
~
MI500 In-house HBM4e (TBD) (within 2027)
In-house HBMS (TBD; within 2028)
External ASIC/ 2024 2025 2026 2027 2028
DesignPartner 1Q24 2Q24 3Q24 4Q24 1Q25 2Q25 3Q25 4Q25 1Q26 2Q26 3Q26 4Q26 1Q27 2Q27 3Q27 4Q27 1Q28 2Q28 3Q28 4Q28
Trainium 1 Alchip HBM2e 32GB (16GB*2)
Inferentia 2 Alchip HBM2e 32GB (16GB*2)
Trainium 2 Marvell HBMS3 96GB (24GB*4)
AWS
Trainium 2.5 Marvell HBM3e 144GB (36GB*4)
Trainium 3 Alchip HBM3e 12hi 144GB (36GB*4)
. Alchip, . =
Trainium 4 e T HBM4 12hi 288GB (36 GB*8)
TPU v5i Broadcom  |HBM2e 16GB (8GB*2)
TPU v5t Broadcom HBM2e 96GB (16GB*6)
TPU V6 Broadcom HBM3 32GB (16GB*2)
TPUV7t Broadcom HBM3e 192GB (24GB*8)
TPU v8i Broadcom HBM3e 12hl 288GB (36GB*8)
Google TPU v8t MediaTek HBM3e 12hl 216GB (36 GB*6)
I:Em"i f?::)e Marvell HBM4 (TBD)
(Tr':';‘;‘ff?sih ) MediaTek HBM4e 8hl 384GB (32GB*12)
TPU vOt MediaTek HBM4e 8hi 384GB (32GB*12)
mgﬁ";h‘: MediaTek / AMD TBD
Merope (variant
of TPUvi0or | Marvell/ AMD
LPU)
Maia 100 GUC HBM2e 64GB (16GB*4)
Microsoft Maia 200 Guc HBM3e 12hl 216GB (36GB*6)
Maia300 Marvell HBM4 12hi 288GB (36GB*8)
MTIA200 Broadcom LPDDR5 128GB
MTIA300 Broadcom HBM3e 216GB (36GB*6)
MTIA400 Broadcom HBM3e 12hi 288GB (36GB*8)
Meta Y
MTIA450 Broadcom HBM4 12hi 288GB (36GB*8)
MTIA500 Broadcom HBM4e 12hi 384GB (48GB*8)
Broadcom;
MTIA600 possibly Alchip / TBD (2028E+)
GUC/ MediaTek
Jalapefio Broadcom HBM4 12hi 216 GB (36GB"6) |
OpenAl ~
TBD Broadcom TBD (2028E+)
Apple Baltra Broadcom TBD
~
Anthropic TBD MatX TBD (2028E+)
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We forecast Al inference demand to rise continuously due to the impact of
continual learning. Specifically, we expect server DRAM demand to grow more than
50% YoY in 2027E, with eSSDs demand rising ~50% YoY. Server DRAM demand
should rise alongside growing CPU demand. We believe this improving multi-year
demand visibility is also consistent with memory customers increasingly extending
LTAs from 3 to 5 years.

Figure 6. Server DRAM Demand Outlook
(1Gb eq. mn)
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In terms of NAND, we expect growing demand for advanced solutions such as XL
Flash and HBF with storage-complementary products such as CXL. We also expect
near GPU storage solutions using QLC SSDs to gain traction as Al systems require
larger pools of storage closer to accelerators to enhance memory retention.

By contrast, consumer NAND demand could soften amid weaker mobile and PC
market conditions, though we expect this to be offset by rising Al inference-related
NAND demand. In addition, Al data centers, particularly in China, are increasingly
considering SSDs over HDDs, potentially creating further upside to eSSDs demand
from 2027E.
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Figure 7. SSD Demand Outlook
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In conclusion, we believe continual learning will drive simultaneous growth in both
training and inference related memory demand from 2027E. HBM should benefit
from ongoing training and Al model updates, server DRAM/SoCAMM2 from rising
inference demand and CPU workloads, and eSSDs from persistent storage
requirements. As a result, we expect Al memory demand to strengthen beyond
current market expectations, with demand for server DRAM/SoCAMM?2/eSSDs
particularly robust in 2027E.
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Memory Supply/Demand Outlook

Sustained demand and constrained supply We expect memory market tightness to intensify in 2027E, driven by limited supply
to drive an undersupplied memory market growth given higher HBM production volume allocation and increasing difficulty in

in 27E tech migration.

In terms of DRAM, we expect DRAM supply growth of ~19% in 2027E, constrained
by higher HBM capacity allocation and slowing node migration. On the demand
side, despite HBM de-specification issues, we forecast ~30% growth, driven by
continued HBM demand from Al chipmakers’ shift toward scale-out from scale-up
and robust server DRAM demand.

Regarding NAND, we expect NAND demand to grow ~29% in 2027E amid

constrained industry capacity. This is supported by rising Al inference demand and

incremental eSSDs demand from offloading as lower HBM content shifts more

memory workloads to external storage.

Figure 8. DRAM - Bit Supply Growth Outlook
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Figure 9. NAND - Bit Supply Growth Outlook
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Figure 10. DRAM - Supply/Demand Outlook (2027E S/D
Ratio: -8.7%)
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Figure 11. NAND - Supply/Demand Outlook (2027E S/D

Ratio: -6.1%)
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Figure 12. # of Dies per HBM Wafer Figure 13. Wide 1/O (Mini HBM) for Mobile with VFO
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DRAM Supply/Demand Outlook

DRAM to be undersupplied in 27E In 2027E, we forecast overall DRAM S/D to be undersupplied driven by [1]
continued HBM demand from Al chipmakers’ shift toward scale-out, [2]
incremental demand for server DRAM, [3] constrained supply growth due to higher
HBM capacity allocation, and [4] slowing node migration.

DRAM demand outlook: +30.2% YoY in We expect 27E DRAM bit demand to grow +30.2% YoY, significantly outpacing bit

27E supply growth of +18.8% YoV, driving the industry S/D ratio to -8.7% from +0.5% in
26E. On the demand side, we expect robust growth to be driven by continued HBM
demand as Al chipmakers shift toward scale-out, together with strong server
DRAM demand, while PC demand remains relatively soft and mobile demand sees
a modest recovery.

We view recent HBM de-specification issues as a response to constrained HBM
availability rather than weaker underlying demand. Given Al chipmakers are
pursuing a larger number of accelerator units amid limited HBM supply, we believe
it will support continued HBM demand at a system level.

At the same time, server DRAM will benefit from memory workload offloading as
lower HBM content should increase KV-cache and provide incremental demand
outside HBM. Specifically, we forecast server DRAM demand to grow from 226.3bn
1Gb equivalent units in 2026E to 341.7bn units in 2027E (+51% YoY). In 2027E, we
expect server will continue to account for the largest DRAM demand at 67%.
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Figure 14. DRAM Set Application Forecasts
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Figure 15. DRAM Avg. Content Adoption Forecasts
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DRAM Capex outlook: +8% YoY in 27E

On the supply side, we expect average DRAM industry wafer capacity to increase

only ~8% YoY to 2,295KWPM in 2027E from 2,129KWPM in 2026E. By supplier, we
expect Samsung Electronics’ DRAM greenfield capacity to increase by ~TOKWPM in

end 4Q27E vs. end-4Q26E. For SK Hynix, we project its greenfield capacity to
increase by ~7TOKWPM in end 4Q27E vs. end-4Q26E

Figure 16. Average DRAM Industry Capacity Trend
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Figure 17. Average DRAM Capacity Change by Company
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DRAM supply growth: +18.8% in 27E

We forecast DRAM industry bit supply growth of +18.8% YoY in 2027E. By
company, we forecast Samsung to realize YoY DRAM supply B/G of +17.6% in
2027E, Hynix to increase its DRAM B/G by +20.6% and expect Micron to increase
its supply B/G by +21.1% in 2027E. While industry DRAM Capex rises, a large
portion of incremental investment could continue to be directed toward HBM.
Additionally, slower technology migration limits bit growth from existing wafer
capacity. Moreover, the long lead time for greenfield additions should prevent the
sharp increase in bit supply. As a result, we expect DRAM supply to remain
constrained throughout 2027E.
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Figure 18. DRAM Demand Forecast by Application
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Figure 19. DRAM Demand Portion by Application
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Figure 20. Quarterly/Annual DRAM Supply / Demand Forecasts
(1Gb eqiv. mn units) 1Q26 2026  3Q26E 4Q26E  1Q27E  2Q27E  3Q27E  4Q27E  1Q28E  2Q28E  3Q28E  4Q28E  2026E 2027E 2028E
DRAM Supply 88,212 96,103 102,411  105,166] 105274 111,354 121,625 127,307| 126,993 134,665 150,071 157,240 391,891 465,560 568,969
DRAM Demand 88,049 95749 102,204  103,966| 108,824 118,010 135373  147,804| 142,892 149,641 165370  172,132| 390,057 510,101 630,035
DRAM S/D Ratio (%) 0.2% 0.4% 0.1% 1.2% 3.3% 56% _ -102% _ -13.9%| -11.1% _ -10.0% 9.3% 8.7% 0.5% 8.7% 9.7%
© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.
Source: DRAMeXchange, Citi Research estimates
Figure 21. DRAM Supply / Demand Forecasts
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DRAM price outlook

DRAM ASP outlook: +23.1% YoY in 27E Given the sharp deterioration in the DRAM S/D balance, we expect favorable
pricing conditions to persist through 2027E. We forecast blended DRAM ASP to
increase +23.1% YoY in 2027E, following an outsized +242.4% YoY increase in
2026E. While the magnitude of price increases should moderate from the
exceptional 2026E level, we expect persistent supply tightness in both HBM and
conventional DRAM to support further annual pricing upside.

By quarter, we expect blended DRAM ASP to move +20% QoQ in 3Q26E, and +13%
QoQin 4Q26E. On an annual basis, we expect annual average DRAM ASP to rise
+242.4%/+231% in 2026E/2027E.

Figure 22. DDR5 PC DRAM Price Trend Figure 23. Server DRAM Price Trend
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- DRAM (DDR5 16Gb)
60.0 - Spot premium/discount (RHS) DDR516Gb (2Gbx8) 250% «=O==DDR4 32GB ==>==DDR5 32GB
550 | Spot Avg. [ 900 -
. = Contract Avg.
50.0 A 200% 800 1
45.0 700 1
40.0 - 150% 600 A
35.0 4
30.0 1 100% 500 1
25.0 - 400 A
200 - 50% 300 |
15.0 4 200
10.0 0%
5.0 Ty L 3 o
o -50% O+—r—7—7"7——7——"——7T"—T—T—7T—T—T—T T T T T T T T
§853856553§3858833855883338 2233888257888 %83388¢8¢8352
© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission. © 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.
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Figure 24. DRAM Price Outlook Figure 25. DRAM Price Change Outlook
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HBM S/D: -21% in 27E

HBM supply/demand outlook

Citi Research

We expect the HBM market to remain significantly undersupplied in 2027E despite
the continued capacity expansion by memory suppliers. Our HBM demand forecast
rises +62% YoY from 46.4bn 1Gb-equivalent units in 2026E to 75.2bn in 2027E,
while supply increases from 36.1bn to 59.3bn, +64% YoY. As a result, we forecast
the HBM S/D ratio to stay negative at -21% in 2027E, broadly unchanged vs -22%
in 2026E. As the HBM demand from accelerated ASIC shipments is expected to
grow further in 2028E, we project the 28E HBM S/D to worsen at -36%.

At the system level, total HBM unit demand will increase from 178.5mn units in
2026E to 269.1mn units in 2027E, we estimate, supported by continued growth
from Nvidia as well as expanding ASIC demand. Therefore, we continue to view
recent HBM de-specification issues as a practical way of maximizing accelerator
shipments amid constrained supply rather than a sign of weaker HBM demand.

Figure 26. HBM Supply and Demand Outlook

2021 2022 2023 2024 plopl] 2026E 2027E 2028E
HBM Demand(Mpcs, 1Gb eq) 736 1,664 3,350 10,096 20,965 46,409 75,157 126,990
Supply(Mpcs, 1Gb eq) 752 1,699 3,104 9,200 17,068 36,137 59,347 80,936
S/D Ratio 2% 2% 7% -9% -19% -22% -21% -36%
© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.
Source: Citi Research Estimates; TrendForce
Figure 27. HBM Supply Outlook
plop]| 2022 plopk; plop i) 2025 2026E 2027E 2028E
Year-End TSV Capacity(Kwafer/month) 32 53 106 180 280 420 700 870
Samsung 20 28 49 70 110 155 240 300
SK Hynix 8 20 50 75 110 150 270 290
Micron 4 6 7 35 55 95 140 200
CXMT - - - - 5 20 50 80
HBM Supply(Mpcs, 1Gb eq) 752 1,699 3,104 9,200 17,068 36,137 59,347 80,936
Samsung 483 896 1,424 3,027 5,788 11,000 25,000 33,006
SK Hynix 206 661 1,481 4,887 8,543 16,999 21,002 27,025
Micron 63 142 200 1,285 2,719 8,034 13,009 20,001
CXMT - - - - 19 104 336 904
M/S 100% 100% 100% 100% 100% 100% 100% 100%
Samsung 64% 53% 46% 33% 34% 30% 42% 41%
SK Hynix 27% 39% 48% 53% 50% 47% 35% 33%
Micron 8% 8% 6% 14% 16% 22% 22% 25%
CXMT 0% 0% 0% 0% 0% 0% 1% 1%

© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.

Source: Citi Research Estimates; TrendForce
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Figure 28. HBM Demand Outlook

2021 2022 2023 2024 2025 2026E 2027E 2028E
HBM Total(1Gb eq) 736 1,664 3.350 10,096 20,965 46,409 75,157 126,990
Nvidia 512 1,024 1,728 4,160 8,400 22,003 32,503 40,939
Broadcom 96 154 365 1,440 3.840 9,002 13,001 41,003
Google 51 256 576 1,728 2,765 4,702 10,300 14,003
AMD 64 128 384 832 2,160 4,200 7,000 8,200
AWS 6 45 144 640 1,512 2,501 2,802 6,391
Others 6 58 154 1,296 2,288 4,001 9,550 16,455
HBM DRAM (Mpcs, 1Gb eq) 736 1,664 3,350 10,096 20,965 46,409 75157 126,990
Breakdown |HBM1(1Gb eq.) 368 832 - - - - - -
HBM2(1Gb eq.) 368 832 1,104 - - - - -
HBM2E(1Gb eq.) - - 2,246 1,338 - - - -
HBM3(1Gb eq.) - - - 6,560 6,598 1,601 1,364 -
HBM3E 8hi(1Gb eq.) - - - 1,680 3,840 6,104 1,005 -
HBM3E 12hi(1Gb eq.) - - - 518 10,526 25,313 14,153 12,628
HBM4 8hi(1Gb eq.) - - - - - 2,316 6,056 4,330
HBM4 12hi(1Gb eq.) - - - - - 11,075 32,107 47,379
HBM4 16hi(1Gb eq.) - - - - - - - -
HBM4e 8hi(1Gb eq.) - - - - - - 11,305 21,170
HBM4e 12hi(1Gb eq.) - - - - - - 7.011 33,756
HBM4e 16hi(1Gb eq.) - - - - - - 2,154 4,557
HBM5 16hi(1Gb eq.) - - - - - - - 3,169
Portion HBM1(%) 50% 50% 0% 0% 0% 0% 0% 0%
HBM?2(%) 50% 50% 33% 0% 0% 0% 0% 0%
HBMZ2E(%) 0% 0% 67% 13% 0% 0% 0% 0%
HBM3(%) 0% 0% 0% 65% 31% 3% 2% 0%
HBMZ3E 8hi(%) 0% 0% 0% 17% 18% 13% 1% 0%
HBM3E 12hi(%) 0% 0% 0% 5% 50% 55% 19% 10%
HBM4 8hi(%) 0% 0% 0% 0% 0% 5% 8% 3%
HBM4 12hi(%) 0% 0% 0% 0% 0% 24% 43% 37%
HBM4 16hi(%) 0% 0% 0% 0% 0% 0% 0% 0%
HBM4e 8hi(%) 0% 0% 0% 0% 0% 0% 15% 17%
HBM4e 12hi(%) 0% 0% 0% 0% 0% 0% 9% 27%
HBM4e 16hi(%) 0% 0% 0% 0% 0% 0% 3% 4%
HBMS5 16hi(1Gb eq.) 0% 0% 0% 0% 0% 0% 0% 2%
Total DRAM Demand(Mpcs) 191,673 193,221 190,282 246,759 305,484 390,057 510,101 630,035
‘HBM portion(%) 0.4% 0.9% 1.8% 4.1% 6.9% 11.9% 14.7% 20.2%

© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.

Source: Citi Research Estimates; TrendForce

NAND S/D ratio: -6.1% in 27E

NAND demand mainly driven by eSSDs

NAND Supply/Demand Outlook

We forecast NAND demand to grow +29.1% YoY in 2027E, ahead of supply growth
of +21.2% YoY, tightening the NAND S/D ratio to -6.1% from -0.8% in 2026E. We
expect demand growth to be increasingly driven by Al inference and eSSDs
applications, offsetting relatively softer consumer NAND demand.

In particular, we expect eSSDs demand to grow at +52.9% YoY (total SSD demand
growth: +45.0% YoY) in 2027E, given strong demand from HBM offloading, as
lower HBM content per accelerator shifts a greater portion of KV-cache and other
memory workloads toward external storage. Stronger Al inference demand should
also continue to support higher-capacity QLC eSSDs adoption at Al servers. This is
consistent with recent memory suppliers plans that NAND production is
increasingly being allocated toward higher-value eSSDs products despite softer
consumer demand.
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Figure 29. NAND Set Application Forecasts Figure 30. NAND Avg. Content Adoption Forecasts
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© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission. © 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.

Source: DRAMeXchange, Citi Research estimates

Source: DRAMeXchange, Citi Research estimates

Meanwhile, NAND capacity expansion remains relatively disciplined. We forecast
average industry average NAND wafer capacity to increase only ~3.2% YoY to
1,460KWPM in 2027E from 1,415KWPM in 2026E. By supplier, we project Samsung
Electronics’ average NAND capacity to decrease by -4.7% to 331KWPM in 2027E.
We forecast average NAND capacity of both Hynix and Micron to remain
unchanged in 2027E.

Despite stronger pricing and Al-related demand, we expect suppliers to remain
cautious on incremental greenfield NAND capacity, supporting a sustained supply
deficit in 2027E.

Figure 31. Average NAND Industry Capacity Trend Figure 32. NAND Capacity Change by Company

© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission. © 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.

Source: DRAMeXchange, Citi Research estimates

Source: DRAMeXchange, Citi Research estimates

We forecast NAND industry supply/demand growth at +21.2% YoY/+29.1% YoY in
2027E, driven by strong eSSDs demand and limited capex investment. In bit terms,
we expect NAND demand to reach 1,486bn units of 8Gb equivalent in 2027E,
driven by incremental eSSDs demand on the back of strong Al inference demand
and incremental eSSDs demand from KV Cache offloading.
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Looking ahead, we expect NAND demand to increasingly favor high-bandwidth,
high-density, and Al-optimized solutions. In terms of NAND, we expect growing
demand for advanced solutions such as XL Flash and HBF, alongside storage-
complementary products such as CXL, as major suppliers position these
technologies to utilize for Al workloads. As Al systems require larger pools of
storage closer to accelerators to enhance memory retention, we expect near-GPU
storage solutions using QLC SSDs to gain traction, reinforcing NAND's expanding
role across in Al memory architectures.

Figure 33. NAND Demand Forecast by Application Figure 34. NAND Demand Portion by Application
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Source: DRAMeXchange, Citi Research estimates Source: Citi Research; TrendForce
NAND S/D Ratio -6.1% in 2027E We forecast the NAND S/D ratio to become more undersupplied, widening to -6.1%

in 2027E from -0.8% in 2026E, driven by robust eSSDs demand against limited
NAND supply growth on constrained capex.

Figure 35. NAND Supply/Demand Outlook
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Figure 36. NAND Supply / Demand Forecasts

(8Gb egiv. mn units) 1Q26 2026 3Q26E 4Q26E  1Q27E  2Q27E  3Q27E  4Q27E  1Q28E  2Q28E  3Q28E  4Q28E 2026E 2027E 2028E
NAND Supply 279,454 297,395 318,953  329,554| 325920 354,904 394,187 410,625 411,362 445526 493,595  510,598| 1,225,356 1,485,636 1,861,081
NAND Demand 285,896 299,454 319,392  330,808| 342,803 381,628 416,256  441,104| 448,510 485207 518,871  517,540| 1,235,550 1,581,792 1,970,128
NAND S/D Ratio 2.3% 0.7% 0.1% 0.4% -4.9% 7.0% 5.3% 6.9% -8.3% 8.2% 4.9% 1.3% 0.8% 6.1% 55%
© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.

Source: DRAMeXchange, Citi Research Estimates

.
NAND price outlook

We also expect NAND pricing to remain constructive as Al-led eSSDs demand
strengthens while supply expansion remains limited. By quarter in 2026E, we
project blended NAND ASP to grow +34%/ +15% in 3Q/4Q26E. On an annual basis,
NAND ASP is expected by us to rise +45.3% YoY in 2027E, following +236.2% YoY
in 2026E. Despite weaker consumer NAND demand, sustained eSSDs growth and
atighter industry S/D balance should support continued pricing strength.

NAND ASP torise +45.3% YoY in 27E

Figure 37. NAND Wafer (512Gb TLC) Spot Price Trend
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Source: Bloomberg, Citi Research; Note: Based on Spectrum’s 512Gb spot price index
Figure 38. NAND ASP Outlook Figure 39. NAND ASP Change
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Memory WFE Capex torise +46.5% YoY in
27E

DRAM WFE Capex +51.6% YoY in 27E

NAND WFE Capex +34.2% YoY in 27E

Citi Research

Total Memory Capex to Increase +46.5% YoY to US$80.4bn in 2027E

We forecast global memory Capex to increase +46.5% YoY to US$80.4bn in 2027E,
accelerating from +39.5% YoY growth to US$54.9bn in 2026E, as memory
suppliers respond to structurally stronger Al-driven demand.

We expect DRAM Capex to rise +51.6% YoY to US$58.6bn in 2027E, led by
Samsung Electronics at US$20.6bn, SK Hynix at US$17.5bn, and Micron at
US$15.8bn. We expect a meaningful portion of incremental DRAM investment to
remain directed toward HBM capacity and advanced DRAM production, limiting
the supply response in conventional DRAM.

On the NAND side, we forecast Capex to increase +34.2% YoY to US$21.8bn in
2027E, versus US$16.3bn in 2026E. We forecast Samsung/SK Hynix/
Kioxia/Sandisk/Micron NAND Capex at US$7.9bn/US$3.1bn/US$3.7bn/
US$2.9bn/US$2.1bn, respectively. Despite the sizable headline Capex increase, we
believe the long lead time for additional capacity means that higher spending

should not be sufficient to close the 2027E supply-demand gap.

Figure 40. Total DRAM+NAND CAPEX

Total DRAM+NAND Capex (US$mn) 2025 2026E 2027E 2028E 2029E 2030E 2031E
Total DRAM+NAND Capex 39,364 54,905 80,417 118,622 168,795 234,043 322,531
DRAM+NAND Capex YoY % 7.5% 39.5% 46.5% 47.5% 42.3% 38.7% 37.8%

© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.

Source: Companies, Citi Research estimates

Figure 41. DRAM CAPEX by Player
DRAM Capex by Player (US$mn) 2025 2026E 2027E 2028E 2029E 2030E 2031E
Samsung 9,595 13,625 20,574 32,918 48,389 66,293 90,822
SK Hynix 7,211 10,889 17,532 27,174 39,402 54,769 76,129
Micron 7,100 10,630 15,828 22,317 32,360 47,570 66,598
Total DRAM Capex (US$mn) 26,875 38,640 58,594 89,150 129,910 182,766 254,031
DRAM Capex YoY % 15.2% 43.8% 51.6% 52.1% 45.7% 40.7% 39.0%

© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.

Source: Companies, Citi Research estimates

Figure 42. NAND CAPEX by Player

NAND Capex by Player (US$mn) 2030E

Samsung 4,672 5,466 7,926 11,651 17,477 24,468 34,989
SK Hynix 1,987 2,384 3,099 4,432 6,205 8,997 12,596
Kioxia 2,069 3,200 3,700 4,200 4,500 4,800 5,000
Sandisk 1,324 2,202 2,900 2,999 3,485 4,008 4,609
Micron 1,500 1,650 2,100 2,940 3,969 5,755 8,057
Total NAND Capex (US$mn) 12,488 16,264 21,823 29,471 38,885 51,277 68,500
NAND Capex YoY % -5.9% 30.2% 34.2% 35.0% 31.9% 31.9% 33.6%

© 2026 Citigroup Inc. No redistribution without Citigroup’s written permission.

Source: Companies, Citi Research estimates
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Companies mentioned in an investment context:

Applied Materials Inc (AMAT.O; US$456.49; 1; 11 Sep 26;16:00) | EugeneTechnology
(084370.KQ; W131500.0; 1; 11 Sep 26; 15:45) | Kioxia Holdings (285A T; ¥54030.0;
1H; 11 Sep 26; 15:30) | Lam Research Corp (LRCX.0; US$298.22; 1; 11 Sep 26; 16:00)
| Micron Technology Inc (MU.O; US$975.26; 1; 11 Sep 26; 16:00) | Montage
Technology (6809.HK; HK$258.0; 1; 11 Sep 26; 16:10) | Samsung Electronics
(005930.KS; W259500.0; 1; 11 Sep 26; 15:45) | Sandisk Corp (SNDK.O;
US$1633.35; 1; 11 Sep 26; 16:00) | SK Hynix (000660.KS; W1812000.0; 1; 11 Sep 26;
15:45) | TechWing (089030.KQ; W46350.0; 1H; 11 Sep 26; 15:45) | TES (095610.KQ;
W143500.0; 1; 11 Sep 26; 15:45)
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IMPORTANT DISCLOSURES

EugeneTechnology (084370.KQ) B eed  ——

Ratings and Target Price History Notcovered - .-
Fundamental Research 200,000

Analyst: Peter Lee
100,000

-100,000
2024 2025 2026
Date Rating  TawgetPrice  Closing Price Date Rating  Target Price  Clasing Price Date Rating  TargetPrice  Closing Price
ElZE-Sep-ZS 10:43:43 *3 *35,000.00 42,050.00 IS-Mn}'-25Dﬁ:2|:53 1 *47,000.00 33,350.00 an-uar-zaomz:nz 1 *163,000.00 17,900.00
E?G-Mar-?dﬂ]:i?:lﬁ *1 *55,000.00 39,500.00 14-%3-2504:20:1\ 1 *62,000.00 50.800.00 “"“l!'?ﬁ(’?:i?-‘?? 1 *193,000.00 145,200.00
19-5“-2418:15:4? 1 *60,000.00 36.350.00 E|01-0l:l-2510:01:49 1 *90,000.00 72,500.00
E|12-Ma)'-25 06:52:03 1 *50,000.00 35050.00 03-Nnr-250|:3|:|ﬂ 1 *132,000.00 94100.00
*Indicates Change Rating/target price changes above reflect Eastern Time
TechWing (089030.KQ) KRW
Covered —
Ratings and Target Price History Noteovered — « « - - -
Fundamental Research 74,000
Analyst: Jayden Oh
yskay 50,000
25,000
0
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ONDIJFMAMI] J ASONDIJI FMAMIJI I ASONDIJ FMAMI JAS
2024 2025 2026
[Date Rating  Target Price  Closing Price Date Rating TargetPrice Closing Price Date Rating TargetPrice  Closing Price
mﬂ-ﬂal-!!ﬂ:oﬂ:dﬁ *1H  *#1,00000 23,900.00 |4-Ju|-2!|5:00:|2 1H *90,000.00 65,700.00 EZI-EC[-ZE‘O:?D:dd 1H  *B0,000.00 63,400.00
EH-&DI-H‘B:F’U:OE 1H *45,000.00 3B8,600.00 14-Ju|-?506:42:53 1H *70,000.00 129,000.00
*Indicates Change Rating/target price changes above reflect Eastern Time
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SK Hynix (000660.KS)

Ratings and Target Price History
Fundamental Research

Analyst; Peter Lee

Date Rating ~ Target Price
mﬂﬂ-nnt-ia 06:14:16 1 *185,000.00
[2]13-Nov-23 08:52:50 1+190,000.00
UI-J:n-ZﬂE:ZU:ﬁS 1*230,000.00
EIB-MM-Z“O?&T:“ 1 *234,000.00
[ot-apr-24 10:34:31 1+238,000.00
El!-inr-hﬂﬂ:]?;!o 1 *310,000.00
mza-mn-za 06:27:18 1 *350,000.00
25-Jul-2403:4nl:2? 1 *337,000.00
EOU-S!D-ROZ:H:S! 1 *310,000.00

“Indicates Change

Closing Price
15,400.00
131,800.00
141.500.00
164,300.00
185,500.00
187.400.00
225,000.00
190,000.00
157,000.00

Samsung Electronics (005930.KS)

Ratings and Target Price History
Fundamental Research

Analyst: Peter Lee

Date Rating  Target Frice
[ ]22-5ep-2300:53:22 1 *110,000.00
@m-npr-z&as:zs:m 1 *120,000.00
[5]09-50p-24 02:30:35 1 *110,000.00
[#]02-0ct-24 05:46:51 1 *97,000.00
[E]26-Dec-24 07:42:50 1 "B7,000.00
[ ]a1-Dec-24 v6:21:22 1 *83,000.00
[7]16-1ul-25 05:08:04 1 *90,000.00
[2]31-Jul-25 02:40:57 1 *100,000.00
*Indicates Change
TES (095610.KQ)

Ratings and Target Price History
Fundamental Research

Analyst: Peter Lee

Date Ratig  Target Price
EIZS-Sep-Zaw:ﬂcllS *2 *23,000.00
[]ot1-Apr-24 07:15:32 1 *35,000.00
[5]19-50p-24 1801547 1 *31,500.00

*Indicates Change

Clasing Price
68,800.00

82,000.00
67,500.00
61,300.00
53,600.00
5%,200.00
64,700.00
T,400.00

Clasing Price
21,700.00

21,400.00
16,400.00

KRW
Covered —
3000000 Notcovered =+« -
2,000,000
1,000,000
/]
-1,000,000

Citi Research

Date
4-Oct-24 06:29:30
[11]12- Now-24 10:31:16
1-Dec-24 06:45:21

-Mar-2515:00:1
-lul-25 03:45:40
4-Jul-25 04:40:40
[15]08- 5ep-25 10:00:23
2-Sep-25 06:19:28
[1]20-0er-25 04:22:50

Target Price  Clasing Price
1*330,000.00 198,200.00

1*350,000.00 185,800.00
1°340,000,00 173,900.00

Date
[is]20-0ct-25 02:38:54
33-Nw-25 10:20:04
[z1]02-1an-26 03:22:42
[z2]26-1an-26 07:57:48
[23]24-Feb-26 08:08:02
[%]08-Apr-26 07:47:52
11-May-26 07:42:14
0|-Sep-25 04:40:27

1 *350,000.00 190,200.00
1 *430,000,00 285,500.00
1*380,000.00 269,500.00
1 *430,000.00 277.000.00

1 *480,000.00 351.000.00
1 °640,000,00 485,500.00

Rating ~ Target Price  Closing Frice
1 *770,000.00 55800000

1*830,000.00 521,000.00
1*800,000.00 677,000.00
11.400,000.00 736,000.00
11,550,000.00,005,000.00
T1,700,000.000,033,000.00
13,100,000.00,880,000.00
13,000,000.001,693,000.00

Rating/target price changes above reflect Eastern Time

KRW
Covered ~— ———
Notcovered - - - - -
400,000
]
200,000
[
0
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ONDJFMAMIJASONDII FMAMI JASONDI FMAMI ] AS
2024 2025 2026
Date Rating ~ Target Price  Closing Price Date Rating ~ TargetPrice  Closing Price
ElOB-Snp-ZSOQ:al]:iil 1 *110,000.00 T70,100.00 24-Feb-26 05:11:17 1 *280,000.00 200,000.00

[10]22-sep-25 05:57:03
[i1]4-0¢ct-25 07:05:40
[1z]20-0et-25 06:25:10
[12]30-0ct-25 t:44:04
[14]23-Nov-25 10:07:18
[i5]02-1an-26 02:
[16] 26-1an-26 09:32:20

:08

1 *120,000.00 83,500.00 [18]02-Apr-26 07:54:27
1 *133,000.00 91,600.00 [1] 07-Apr-26 02:3116
1 *145,000.00 98,100.00 [20]30-4pr-26 03:40:50
1 *150,000.00 104,100.00 [z1] - May-26 07:42:55
1 *170,000.00 94,800.00 [22] 02-1ui-26 031527
1+200,000.00 128,500.00 [z] 30-1ui-26 04:00:39

*240,000,00 152,100.00 al-lug-zﬁ 08:46:42

1+300,000.00 178,400.00
1 *320,000.00 196.500.00
1*300,000.00 220.500.00
1 *460,000.00 285,500.00
1 530,000.00 286,000.00
1 *450,000.00 207,000.00
1 *430,000,00 260,000.00

Rating/target price changes above reflect Eastern Time
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2024 2025 2026

Date
Eu-uay-zs O7:04:44
-Aug-2510:38:10
-0c1-2510:29:58

Rating  TargatPrice Clasing Prica
1 +32,000.00 22,200.00

1 *37,00000 27,550.00
1 *57,000.00 43,600.00

Date
[7]o8-Feb-26 16:10:33
wvllayv?ﬁ 06:35:59
[5]13-Aug-26 08:15:21

Rating ~ TargetPrice  Closing Price
1 *100,000.00 67.400.00

1 *160,000.00 123,900.00
1 *180,000.00 145,000.00

Rating,/target price changes above reflect Eastern Time
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Samsung Electronics (005930.KS KRW
g [ ) Short-Term View/Catalyst Watch —_—
Short-Term View/Catalyst Watch Research No View
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2024 2025 2026
Expected Closing Expected Closing Expectad Clasing
Date Action Direction Duration Price. Dare Action Direction Duration Price. Drate Action Direction Duration Price.
[1]28-Nov-232119:48  RemoveCW  Upside  90Days 7270000  [5]14-Fub-2512:7:07 RemaveCW  Upside 90 Days 56,000.00  [9]23-Dec-2520:5138  RemoveCW  Upside 30 Days 111,500.00
[Z]or-Apr-24 01:23:20  AddCW Upside  30Days 82,000.00  [5]16-Jul-2501:08:04  Add CW Upside 30 Days 6470000  [io]1-May-2603:42:55  Add CW Upside 90 Days 285,500.00
[2]30-Apr-2422:52:33  RemoveCW  Upside  30Days 77,500.00  [7]15-Aug-2514:07:20  RemaveCW  Upside 30 Days 7160000  [11]09-Aug-2623:05:45 RemoveCW  Upside 90 Days 231,000.00
[£]17-Nov-24 11:08:02 Addow Upside  90Days 53,500.00  [2]23-Nov-2505:07:18  Add CW Upside 30 Days 94,800.00
CW - Catalyst Watch , STV - Short-Term View Rating/target price changes above reflect Eastern Time
SK Hynix (000660.KS KRW :
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Short-Term View/Catalyst Watch Research 3,000,000 No View ceee
2,000,000

Analyst: Peter Lee
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2024 2025 2026
Expected Closing Expected Closing Expected Closing
Date Action Direction Dwration ~ Price Date Action Direction Duration  Price Date Action Directian Duration  Price
E‘od-nn-zanz;m:m Add CW Upside 90 Days 115,400.00 EOB-SEP-ISDG:OD:H Add CW Upside 30 Days 277,000.00 E}ﬁ-hn-zﬁn):i?:dﬁ Add CW Upside 30 Days 736,000.00
01-1&"-24 21:19:41 Remave CW Upside 90 Days 141,500.00 EDE-D:I-Zi 22:50:00  Remaove CW Upside 30 Days 395,500.00 25-Feb-26 20:57:35  Remove CW  Upside 30 Dayd,018,000.00
ElOS-Mar-ZS 10:00:11 Add CW Upside 90 Days 190.200.00 20-0:t-?500:22:50 Add CW Upside 30 Days 485,500.00

Elo‘-lun-25 22:55:32  RemoveCW  Upside 90 Days 204,500.00 |9-Nw-25 N:15:03 Remove CW  Upside 30 Days 562,000.00

CW - Catalyst Watch , STV - Short-Term View Rating/target price changes above reflect Eastern Time

The Firm has made a market in the publicly traded equity securities of Montage Technology Co., Ltd. on at least one occasion
since1Jan 2025.

Citigroup Global Markets Inc. or its affiliates has a net short position of 0.5% or more of any class of common equity securities
of Kioxia Holdings.

Within the past 12 months, Citigroup Global Markets Inc. or its affiliates has acted as manager or co-manager of an offering of
securities of Applied Materials Inc,SK Hynix,Samsung Electronics,Sandisk Corp.

Citigroup Global Markets Inc. or its affiliates has received compensation for investment banking services provided within the
past 12 months from Applied Materials Inc,Micron Technology Inc,SK Hynix,Samsung Electronics,Sandisk Corp.

Citigroup Global Markets Inc. or its affiliates expects to receive or intends to seek, within the next three months, compensation
for investment banking services from SK Hynix,Samsung Electronics,Sandisk Corp.

Citigroup Global Markets Inc. or its affiliates received compensation for products and services other than investment banking
services from Applied Materials Inc,Kioxia Holdings,Lam Research Corp,Micron Technology Inc,Montage Technology,SK
Hynix,Samsung Electronics,Sandisk Corp,TechWing in the past 12 months.

Citigroup Global Markets Inc. or its affiliates currently has, or had within the past 12 months, the following as investment
banking client(s): Applied Materials Inc,Micron Technology Inc,SK Hynix,Samsung Electronics,Sandisk Corp.

Citigroup Global Markets Inc. or its affiliates currently has, or had within the past 12 months, the following as clients, and the
services provided were non-investment-banking, securities-related: Applied Materials Inc,Kioxia Holdings,Lam Research
Corp,Micron Technology Inc,Montage Technology,SK Hynix,Samsung Electronics,Sandisk Corp.

Citigroup Global Markets Inc. or its affiliates currently has, or had within the past 12 months, the following as clients, and the
services provided were non-investment-banking, non-securities-related: Applied Materials Inc,Kioxia Holdings,Lam Research
Corp,Micron Technology Inc,Montage Technology,SK Hynix,Samsung Electronics,Sandisk Corp,TechWing.

Citigroup Global Markets Inc. and/or its affiliates has a significant financial interest in relation to Applied Materials Inc,Lam
Research Corp,Micron Technology Inc,SK Hynix,Samsung Electronics,Sandisk Corp. (For an explanation of the determination
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of significant financial interest, please refer to the policy for managing conflicts of interest which can be found at
www.citiVelocity.com.)

Analysts’ compensation is determined by Citi Research management and Citigroup’s senior management and is based upon
activities and services intended to benefit the investor clients of Citigroup Global Markets Inc. and its affiliates (the “Firm”).
Compensation is not linked to specific transactions or recommendations. Like all Firm employees, analysts receive
compensation that is impacted by overall Firm profitability which includes investment banking, sales and trading, and
principal trading revenues. One factor in equity research analyst compensation is arranging corporate access events between
institutional clients and the management teams of covered companies. Typically, company management is more likely to
participate when the analyst has a positive view of the company.

For financial instruments recommended in the Product in which the Firm is not a market maker, the Firm is a liquidity provider
in such financial instruments (and any underlying instruments) and may act as principal in connection with transactions in
such instruments. The Firm is a regular issuer of traded financial instruments linked to securities that may have been
recommended in the Product. The Firm regularly trades in the securities of the issuer(s) discussed in the Product. The Firm may
engage in securities transactions in a manner inconsistent with the Product and, with respect to securities covered by the
Product, will buy or sell from customers on a principal basis.

The Firm is a market maker in the publicly traded equity securities of Montage Technology.

Unless stated otherwise neither the Research Analyst nor any member of their team has viewed the material operations of the
Companies for which an investment view has been provided within the past 12 months.

For important disclosures (including copies of historical disclosures) regarding the companies that are the subject of this Citi
Research product ("the Product"), please contact Citi Research, 388 Greenwich Street, 6th Floor, New York, NY, 10013,
Attention: Legal/Compliance [EBWYB6412478]. In addition, the same important disclosures, with the exception of the
Valuation and Risk assessments and historical disclosures, are contained on the Firm's disclosure website at
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures. Valuation and Risk assessments can be found in the
text of the most recent research note/report regarding the subject company. Pursuant to the Market Abuse Regulation a
history of all Citi Research recommendations published during the preceding 12-month period can be accessed via Citi Velocity
(https://www.citivelocity.com/cv2) or your standard distribution portal. Historical disclosures (for up to the past three years)
will be provided upon request.

Citi Research Equity Ratings Distribution

12 Month Rating Catalyst Watch
Data current as of 01Jul 2026 Buy Hold Sell Buy Hold Sell
Citi Research Global Fundamental Coverage (Neutral=Hold) 61% 32% 7% 36% 48% 16%
% of companies in each rating category that are investment banking 38% 429% 27% 49% 37% 36%
clients ° ° ° ° ° °

Guide to Citi Research Fundamental Research Investment Ratings:

Citi Research stock recommendations include an investment rating and an optional risk rating to highlight high risk stocks.
Risk rating takes into account both price volatility and fundamental criteria. Stocks will either have no risk rating or a High risk
rating assigned.

Investment Ratings: Citi Research investment ratings are Buy, Neutral and Sell. Our ratings are a function of analyst
expectations of expected total return ("ETR") and risk. ETR is the sum of the forecast price appreciation (or depreciation) plus
the dividend yield for a stock within the next 12 months. The target price is based on a 12 month time horizon. The Investment
rating definitions are: Buy (1) ETR of 15% or more or 25% or more for High risk stocks; and Sell (3) for negative ETR. Any covered
stock not assigned a Buy or a Sell is a Neutral (2). For stocks rated Neutral (2), if an analyst believes that there are insufficient
valuation drivers and/or investment catalysts to derive a positive or negative investment view, they may elect with the approval
of Citi Research management not to assign a target price and, thus, not derive an ETR. Citi Research may suspend its rating
and target price and assign “Rating Suspended” status for regulatory and/or internal policy reasons. Citi Research may also
suspend its rating and target price and assign "Under Review" status for other exceptional circumstances (e.g. lack of
information critical to the analyst's thesis, trading suspension) affecting the company and/or trading in the company's
securities. In both such situations, the rating and target price will show as “—* and “-“ respectively in the rating history price
chart. Prior to 11 April 2022 Citi Research assigned “Under Review” status to both situations and prior to 11 Nov 2020 only in
exceptional circumstances. As soon as practically possible, the analyst will publish a note re-establishing a rating and
investment thesis. Investment ratings are determined by the ranges described above at the time of initiation of coverage, a
change in investment and/or risk rating, or a change in target price (subject to limited management discretion). At times, the
expected total returns may fall outside of these ranges because of market price movements and/or other short-term volatility
or trading patterns. Such interim deviations will be permitted but will become subject to review by Research Management.
Your decision to buy or sell a security should be based upon your personal investment objectives and should be made only
after evaluating the stock's expected performance and risk.

Catalyst Watch/Short Term Views (“STV”) Ratings Disclosure:

Catalyst Watch and STV Upside/Downside calls: Citi Research may also include a Catalyst Watch or STV Upside or Downside
call to indicate the analyst expects the share price to rise (fall) in absolute terms over a specified period of 30 or 90 days in
reaction to one or more specific near-term catalysts or events impacting the company or the market. A Catalyst Watch will be
published when Analyst confidence is high that an impact to share price will occur; it will be a STV when confidence level is
moderate. A Catalyst Watch or STV Upside/Downside call will automatically expire at the end of the specified 30/90 day
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period. The Catalyst Watch will also be automatically removed if share price performance (calculated at market close) exceeds
15% against the direction of the call (unless over-ridden by the analyst). The analyst may also remove a Catalyst Watch or STV
call prior to the end of the specified period in a published research note. A Catalyst Watch/STV Upside or Downside call may be
different from and does not affect a stock’s fundamental equity rating, which reflects a longer-term total absolute return
expectation. For purposes of FINRA ratings-distribution-disclosure rules, a Catalyst Watch/STV Upside call corresponds to a
buy recommendation and a Catalyst Watch/STV Downside call corresponds to a sell recommendation. Any stock not assigned
to a Catalyst Watch Upside, Catalyst Watch Downside, STV Upside, or STV Downside call is considered Catalyst Watch/STV
No View. For purposes of FINRA ratings distribution-disclosure rules, we correspond Catalyst Watch/STV No View to Hold in
our ratings distribution table for our Catalyst Watch/STV Upside/Downside rating system. However, we reiterate that we do
not consider No View to be a recommendation. For all Catalyst Watch/STV Upside/Downside calls, risk exists that the
catalyst(s) and associated share-price movement will not materialize as expected.

Privately held companies:

The legal entities through which Citi conducts its business do not permit investment research recommendations, ratings,
target prices, or estimates on any privately held companies (“private companies”) referenced herein. Citi Research does not
utilize a rating system for private companies. Any information on private companies in this report is based on generally
available information and, although obtained from sources believed by Citi to be reliable, its accuracy and completeness are
not guaranteed. Private companies are generally not subject to reporting obligations, which may result in less publicly available
information. The information contained in this report may differ from information a private company may subsequently make
public or otherwise share with investors. Continuation of publishing private company reports or private company sections
within reports is at Citi's discretion, in accordance with internal policies.

RESEARCH ANALYST AFFILIATIONS / NON-US RESEARCH ANALYST DISCLOSURES

The legal entities employing the authors of this report are listed below (and their regulators are listed further herein). Non-US
research analysts who have prepared this report (i.e., all research analysts listed below other than those identified as employed
by Citigroup Global Markets Inc.) are not registered/qualified as research analysts with FINRA. Such research analysts may not
be associated persons of the member organization (but are employed by an affiliate of the member organization) and therefore
may not be subject to the FINRA Rule 2241 restrictions on communications with a subject company, public appearances and
trading securities held by a research analyst account.

James Bowlin; Papa Sylla; Elizabeth Sun, CFA; Michael Cadiz;

Citigroup Global Markets Inc. Kelsey Chia, CFA; Heath Terry; Atif Malik

Citigroup Global Markets Korea Securities Limited Jayden Oh; Peter Lee

Citigroup Global Markets Taiwan Securities Company Limited Laura (Chia Yi) Chen

Citigroup Global Markets Asia Limited Kevin Chen; Kyna Wong

Citigroup Global Markets Canada Inc. Asiya Merchant, CFA

Citigroup Global Markets Japan Inc. Takero Fujiwara; Masahiro Shibano
Citigroup Global Markets Limited Pavan Daswani, CFA

OTHER DISCLOSURES

Any price(s) of instruments mentioned in recommendations are as of the prior day’s market close on the primary market for the
instrument, unless otherwise stated.

The completion and first dissemination of any recommendations made within this research report are as of the Eastern date-
time displayed at the top of the Product. If the Product references views of other analysts then please refer to the price chart or
rating history table for the date/time of completion and first dissemination with respect to that view.

Regulations in various jurisdictions require that where a recommendation differs from any of the author’s previous
recommendations concerning the same financial instrument or issuer that has been published during the preceding 12-month
period that the change(s) and the date of that previous recommendation are indicated. For fundamental coverage please refer
to the price chart or rating change history within this disclosure appendix or the issuer disclosure summary at
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures.

Citi Research has implemented policies for identifying, considering and managing potential conflicts of interest arising as a
result of publication or distribution of investment research. A description of these policies can be found
at https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures.

The proportion of all Citi Research research recommendations that were the equivalent to "Buy”,"Hold","Sell" at the end of each
quarter over the prior 12 months (with the % of these that had received investment firm services from Citi in the prior 12 months
shown in brackets) is as follows; Q2 2026 Buy 33%(63%), Hold 44% (51%), Sell 23% (49%), RV 0.5% (87%): Q12026 Buy 33%
(63%), Hold 44% (52%), Sell 23% (46%), RV 0.5% (89%); Q4 2025 Buy 33% (63%), Hold 44% (50%), Sell 23% (46%), RV 0.4%
(91%); Q3 2025 Buy 33%(61%), Hold 44% (52%), Sell 23% (50%), RV 0.4% (80%). For the purposes of disclosing
recommendations other than for equity (whose definitions can be found in the corresponding disclosure sections), "Buy"
means a positive directional trade idea; "Sell" means a negative directional trade idea; and "Relative Value" means any trade
idea which does not have a clear direction to the investment strategy.

European regulations require a 5 year price history when past performance of a security is referenced. CitiVelocity’s Charting
Tool (https://www.citivelocity.com/cv2/#go/CHARTING_3_Equities) provides the facility to create customisable price charts
including a five year option. This tool can be found in the Data & Analytics section under any of the asset class menus in
CitiVelocity (https://www.citivelocity.com/). For further information contact CitiVelocity support
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(https://www.citivelocity.com/cv2/go/CLIENT_SUPPORT). The source for all referenced prices, unless otherwise stated, is
DataCentral, which sources price information from LSEG Data & Analytics. Past performance is not a guarantee or reliable
indicator of future results. Forecasts are not a guarantee or reliable indicator of future performance.

Investors should always consider the investment objectives, risks, and charges and expenses of an ETF carefully before
investing. The applicable prospectus and key investor information document (as applicable) for an ETF should contain this and
other information about such ETF. It is important to read carefully any such prospectus before investing. Clients may obtain
prospectuses and key investor information documents for ETFs from the applicable distributor or authorized participant, the
exchange upon which an ETF is listed and/or from the applicable website of the applicable ETF issuer. The value of the
investments and any accruing income may fall or rise. Any past performance, prediction or forecast is not indicative of future or
likely performance. Any information on ETFs contained herein is provided strictly for illustrative purposes and should not be
deemed an offer to sell or a solicitation of an offer to purchase units of any ETF either explicitly or implicitly. The opinions
expressed are those of the authors and do not necessarily reflect the views of ETF issuers, any of their agents or their affiliates.

Citigroup Global Markets India Private Limited and/or its affiliates may have, from time to time, actual or beneficial ownership
of 1% or more in the debt securities of the subject issuer.

Please be advised that pursuant to Executive Order 13959 as amended (the “Order”), U.S. persons are prohibited from
investing in securities of any company determined by the United States Government to be the subject of the Order. This
research is not intended to be used or relied upon in any way that could result in a violation of the Order. Investors are
encouraged to rely upon their own legal counsel for advice on compliance with the Order and other economic sanctions
programs administered and enforced by the Office of Foreign Assets Control of the U.S. Treasury Department.

This communication is directed at persons who are "Eligible Clients" as such term is defined in the Israeli Regulation of
Investment Advice, Investment Marketing and Investment Portfolio Management law, 1995 (the "Advisory Law"). Within Israel,
this communication is not intended for retail clients and Citi will not make such products or transactions available to retail
clients or to non-Eligible Clients. The presenter is not licensed as investment advisor or investment marketer by the Israeli
Securities Authority (“ISA”) and this communication does not constitute investment or marketing advice. The information
contained herein may relate to matters that are not regulated by the ISA. Any securities which are the subject of this
communication may not be offered or sold to any Israeli person except pursuant to a security offering exemption according to
the Israeli Securities Law, 1968and the public offering rules provided thereunder.

Citi Research broadly and simultaneously disseminates its research content to the Firm’s institutional and retail clients via the
Firm’s proprietary electronic distribution platforms (e.g., Citi Velocity and various Global Wealth platforms). As a convenience,
certain, but not all, research content may be distributed through third party aggregators. Clients may receive published
research reports by email, on a discretionary basis, and only after such research content has been broadly disseminated.
Certain research is made available only to institutional investors to satisfy regulatory requirements. The level and types of
services provided by Citi Research analysts to clients may vary depending on various factors such as the client’s individual
preferences as to the frequency and manner of receiving communications from analysts, the client’s risk profile and investment
focus and perspective (e.g. market-wide, sector specific, long term, short-term etc.), the size and scope of the overall client
relationship with the Firm and legal and regulatory constraints.

Pursuant to Comissao de Valores Mobiliarios Resolucdo 20 and ASIC Regulatory Guide 264, Citi is required to disclose whether
a Citi related company or business has a commercial relationship with the subject company. Considering that Citi operates
multiple businesses in more than 100 countries around the world, it is likely that Citi has a commercial relationship with the
subject company.

Securities recommended, offered, or sold by the Firm: (i) are not insured by the Federal Deposit Insurance Corporation; (ii) are
not deposits or other obligations of any insured depository institution (including Citibank); and (iii) are subject to investment
risks, including the possible loss of the principal amount invested. The Product is for informational purposes only and is not
intended as an offer or solicitation for the purchase or sale of a security. Any decision to purchase securities mentioned in the
Product must take into account existing public information on such security or any registered prospectus. Although
information has been obtained from and is based upon sources that the Firm believes to be reliable, we do not guarantee its
accuracy and it may be incomplete and condensed. Note, however, that the Firm has taken all reasonable steps to determine
the accuracy and completeness of the disclosures made in the Important Disclosures section of the Product. The Firm's
research department has received assistance from the subject company(ies) referred to in this Product including, but not
limited to, discussions with management of the subject companyf(ies). Firm policy prohibits research analysts from sending
draft research to subject companies. However, it should be presumed that the author of the Product has had discussions with
the subject company to ensure factual accuracy prior to publication. Statements and views concerning ESG (environmental,
social, governance) factors are typically based upon public statements made by the affected company or other public news,
which the author may not have independently verified. ESG factors are one consideration that investors may choose to
examine when making investment decisions. All opinions, projections and estimates constitute the judgment of the author as
of the date of the Product and these, plus any other information contained in the Product, are subject to change without
notice. Prices and availability of financial instruments also are subject to change without notice. Notwithstanding other
departments within the Firm advising the companies discussed in this Product, information obtained in such role is not used in
the preparation of the Product. Although Citi Research does not set a predetermined frequency for publication, if the Product is
afundamental equity or credit research report, it is the intention of Citi Research to provide research coverage of the covered
issuers, including in response to news affecting the issuer. For non-fundamental research reports, Citi Research may not
provide regular updates to the views, recommendations and facts included in the reports. Notwithstanding that Citi Research
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maintains coverage on, makes recommendations concerning or discusses issuers, Citi Research may be periodically restricted
from referencing certain issuers due to legal or policy reasons. Where a component of a published trade idea is subject to a
restriction, the trade idea will be removed from any list of open trade ideas included in the Product. Upon the lifting of the
restriction, the trade idea will either be re-instated in the open trade ideas list if the analyst continues to support it or it will be
officially closed. Citi Research may provide different research products and services to different classes of customers (for
example, based upon long-term or short-term investment horizons) that may lead to differing conclusions or
recommendations that could impact the price of a security contrary to the recommendations in the alternative research
product, provided that each is consistent with the rating system for each respective product.

Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be
registered with, nor be subject to the reporting requirements of the U.S. Securities and Exchange Commission. There may be
limited information available on foreign securities. Foreign companies are generally not subject to uniform audit and reporting
standards, practices and requirements comparable to those in the U.S. Securities of some foreign companies may be less
liquid and their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate movements may
have an adverse effect on the value of an investment in a foreign stock and its corresponding dividend payment for U.S.
investors. Net dividends to ADR investors are estimated, using withholding tax rates conventions, deemed accurate, but
investors are urged to consult their tax advisor for exact dividend computations. Investors who have received the Product from
the Firm may be prohibited in certain states or other jurisdictions from purchasing securities mentioned in the Product from
the Firm. Please ask your Financial Consultant for additional details. Citigroup Global Markets Inc. takes responsibility for the
Product in the United States. Any orders by US investors resulting from the information contained in the Product may be
placed only through Citigroup Global Markets Inc.

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first
named author is employed by.

The Product is made available in Australia through Citigroup Global Markets Australia Pty Limited. (ABN 64 003 114 832 and
AFSL No. 240992), participant of the ASX Group and regulated by the Australian Securities & Investments Commission.
Citigroup Centre, 2 Park Street, Sydney, NSW 2000. Citigroup Global Markets Australia Pty Limited is not an Authorised
Deposit-Taking Institution under the Banking Act 1959, nor is it regulated by the Australian Prudential Regulation Authority.

The Product is made available in Brazil by Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comisséo
de Valores Mobiliarios ("CVM"), BACEN - Brazilian Central Bank, APIMEC - Associacdo dos Analistas e Profissionais de
Investimento do Mercado de Capitais and ANBIMA — Associacéo Brasileira das Entidades dos Mercados Financeiro e de
Capitais. Av. Paulista, 1111 - 142 andar(parte) - CEP: 01311920 - S&o Paulo - SP.

This Product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is
regulated by the Comision Para El Mercado Financiero. Enrique Foster Sur, 20, piso 6, Las Condes, Santiago, Chile.

Disclosure for investors in the Republic of Colombia :This communication or message does not constitute a professional
recommendation to make investment in the terms of article 2.40.1.1.2 of Decree 2555 de 2010 or the regulations that modify,
substitute or complement it. Para la elaboracion y distribucion de informes de investigacion y de comunicaciones generales de
que trata este articulo no se requiere ser una entidad vigilada por la Superintendencia Financiera de Colombia.

The Product is made available in Germany by Citigroup Global Markets Europe AG ("CGME"), which is regulated by the
European Central Bank and the German Federal Financial Supervisory Authority (Bundesanstalt fur
Finanzdienstleistungsaufsicht BaFin). Bérsenplatz 9, 60313 Frankfurt am Main, Germany.

Unless otherwise specified, if the analyst who prepared this report is based in Hong Kong and it relates to “securities” (as
defined in the Securities and Futures Ordinance (Cap.571 of the Laws of Hong Kong)), the report is issued in Hong Kong by
Citigroup Global Markets Asia Limited. Citigroup Global Markets Asia Limited is regulated by Hong Kong Securities and Futures
Commission. If the report is prepared by a non-Hong Kong based analyst, please note that such analyst (and the legal entity
that the analyst is employed by or accredited to) is not licensed/registered in Hong Kong and they do not hold themselves out
as such. Please refer to the section “Research Analyst Affiliations / Non-US Research Analyst Disclosures” for the details of the
employment entity of the analysts.

The Product is made available in India by Citigroup Global Markets India Private Limited (CGM), which is regulated by the
Securities and Exchange Board of India (SEBI), as a Research Analyst (SEBI Registration No. INHOO0000438). CGM is also
actively involved in the business of merchant banking (SEBI Registration No. INMO0O0010718) and stock brokerage ((SEBI
Registration No. INZ000263033) in India, and is registered with SEBI in this regard. Registration granted by SEBI, enlistment
with Bombay Stock Exchange (BSE) and certification from National Institute of Securities Markets (NISM) in no way guarantee
performance of the intermediary or provide any assurance of returns to investors. CGM’s registered office is at 1202, 12th Floor,
First International Financial Centre (FIFC), G Block, Bandra Kurla Complex, Bandra East, Mumbai— 400098 & registered Tel:
+9122 61759999. Citi maintains robust policies, procedures,controls, and training to ensure continued compliance with all
applicable rulesand regulations. All recommendations contained herein are made by dulyqualified research analysts. CGM’s
Corporate Identity Number is U99999MH2000PTC126657, and its Compliance Officer [Vishal Bohra] contact details are:
Tel:+91-022-61759994, Fax:+91-022-61759851, Email: cgmcompliance@citi.com. The Investor Charter in respect of Research
Analysts, the Compliance Audit Report and Complaints information can be found at
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures. The grievance officer [Niraj Mody] contact details are
Tel: +91-22-42775002, Email: EMEA.CR.Complaints@citi.com. Investment in securities market are subject to market risks.
Read all the related documents carefully before investing. SEBI prescribed Client Terms & Conditions can be found at
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https://www.citivelocity.com/rendition/authfilelinksvcs/eppublic/V1/file?paramData=ZmlsZU5hbWU9L1MzLOdETVMvcHVi
RGIzY2xvc3VyZUhObWxzL 2dkbV9kaXNfc2ViaVOUZXJtc29mVXNILmhObWw

The Product is made available in Indonesia through PT Citigroup Sekuritas Indonesia. Citibank Tower 10/F, Pacific Century
Place, SCBD lot 10, JI. Jend Sudirman Kav 52-53, Jakarta 12190, Indonesia. Neither this Product nor any copy hereof may be
distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in
compliance with applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The
securities referred to in this Product have not been registered with the Capital Market and Financial Services Authority (OJK)
pursuant to relevant capital market laws and regulations, and may not be offered or sold within the territory of the Republic of
Indonesia or to Indonesian citizens through a public offering or in circumstances which constitute an offer within the meaning
of the Indonesian capital market laws and regulations.

The Product is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial
Services Agency, Securities and Exchange Surveillance Commission, Japan Securities Dealers Association, Tokyo Stock
Exchange and Osaka Securities Exchange. Otemachi Park Building, 1-1-1 Otemachi, Chiyoda-ku, Tokyo 100-8132 Japan. In the
event that an error is found in an CGMJ research report, a revised version will be posted on the Firm's Citi Velocity website. If
you have questions regarding Citi Velocity, please call (813) 6270-3019 for help.

The product is made available in the Kingdom of Saudi Arabia in accordance with Saudi laws through Citigroup Saudi Arabia,
which is regulated by the Capital Market Authority (CMA) under CMA license (17184-31). 2239 Al Urubah Rd — Al Olaya Dist.
Unit No. 18, Riyadh 12214 - 9597, Kingdom Of Saudi Arabia.

The Product is made available in Korea by Citigroup Global Markets Korea Securities Ltd. (CGMK), which is regulated by the
Financial Services Commission, the Financial Supervisory Service and the Korea Financial Investment Association (KOFIA). The
address of CGMK is Citibank Center, 50 Saemunan-ro, Jongno-gu, Seoul 03184, Korea. KOFIA makes available registration
information of research analysts on its website. Please visit the following website if you wish to find KOFIA registration
information on research analysts of

CGMK. http://dis.kofia.or.kr/websquare/index.jsp?w2xPath=/wqg/fundMgr/DISFundMgrAnalystList.xml&divisionld=MDISO
3002002000000&serviceld=SDIS03002002000. The Product is made available in Korea by Citibank Korea Inc., which is
regulated by the Financial Services Commission and the Financial Supervisory Service. Address is Citibank Center, 50
Saemunan-ro, Jongno-gu, Seoul 03184, Korea. This research report is intended to be provided only to Professional Investors
as defined in the Financial Investment Services and Capital Market Act and its Enforcement Decree in Korea.

The Product is made available in Malaysia by Citigroup Global Markets Malaysia Sdn Bhd (Registration No. 199801004692
(460819-D)) (“CGMM”) to its clients and CGMM takes responsibility for its contents as regards CGMM’s clients. CGMM is
regulated by the Securities Commission Malaysia. Please contact CGMM at Level 43 Menara Citibank, 165 Jalan Ampang,
50450 Kuala Lumpur, Malaysia in respect of any matters arising from, or in connection with, the Product.

The Product is made available in Mexico by Citi México Casa de Bolsa, S.A. de C.V., Grupo Financiero Citi México which is a
wholly owned subsidiary of Citigroup Inc. and is regulated by Comision Nacional Bancariay de Valores. Prolongacion Reforma
1196, 24 floor, Colonia Santa Fe, Alcaldia Cuajimalpa de Morelos, C.P. 05348, Ciudad de México.

The Product is made available in Poland by Biuro Maklerskie Banku Handlowego (DMBH), separate department of Bank
Handlowy w Warszawie S.A. a subsidiary of Citigroup Inc., which is regulated by Komisja Nadzoru Finansowego. Biuro
Maklerskie Banku Handlowego (DMBH), ul.Senatorska 16, 00-923 Warszawa.

The Product is made available in Singapore through Citigroup Global Markets Singapore Pte. Ltd. (“CGMSPL”), a capital
markets services and Exempt Financial Advisor license holder, and regulated by Monetary Authority of Singapore. Please
contact CGMSPL at 8 Marina View, 21st Floor Asia Square Tower 1, Singapore 018960, in respect of any matters arising from,
or in connection with, the analysis of this document. This Product is intended for recipients who are accredited, expert and
institutional investors as defined under the Securities and Futures Act 2001. For Citi Private Bank, the Product is made
available in Singapore by Citi Private Bank through Citibank, N.A., Singapore Branch. Citibank N.A., Singapore Branch is a
licensed bank in Singapore that is regulated by the Monetary Authority of Singapore. Please contact your Private Banker in
Citibank N.A., Singapore Branch if you have any queries on or any matters arising from or in connection with this document.
The Product is intended for recipients who are accredited, expert and institutional investors as defined under the Securities
and Futures Act 2001. For Citibank Singapore Limited (“CSL”), the Product is distributed in Singapore by CSL to selected
Citigold/Citigold Private Clients. CSL provides no independent research or analysis of the substance or in preparation of the
Product. Please contact your Citigold//Citigold Private Client Relationship Manager in CSL if you have any queries on or any
matters arising from or in connection with this document. The Product is intended for recipients who are accredited investors
as defined under the Securities and Futures Act (Cap. 289).

Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of South Africa (company registration number
2000/025866/07) and its registered office is at 145 West Street, Sandton, 2196, Saxonwold. Citigroup Global Markets (Pty)
Ltd. is regulated by JSE Securities Exchange South Africa, South African Reserve Bank and the Financial Services Board. The
investments and services contained herein are not available to private customers in South Africa.

The Product is made available in the Republic of China (Taiwan) through Citigroup Global Markets Taiwan Securities
Company Ltd. ("CGMTS"), 14F, 15F and 16F, No. 1, Songzhi Road, Taipei 110, Taiwan, subject to the license scope and the
applicable laws and regulations in the Republic of China (Taiwan). CGMTS is regulated by the Securities and Futures Bureau of
the Financial Supervisory Commission of Taiwan, the Republic of China (Taiwan). No portion of the Product may be reproduced
or quoted in the Republic of China (Taiwan) by the press or any third parties [without the written authorization of CGMTS].
Pursuant to the applicable laws and regulations in the Republic of China (Taiwan), the recipient of the Product shall not take
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advantage of such Product to involve in any matters in which the recipient may have conflicts of interest. If the Product covers
securities which are not allowed to be offered or traded in the Republic of China (Taiwan), neither the Product nor any
information contained in the Product shall be considered as advertising the securities or making recommendation of the
securities in the Republic of China (Taiwan). The Product is for informational purposes only and is not intended as an offer or
solicitation for the purchase or sale of a security or financial products. Any decision to purchase securities or financial products
mentioned in the Product must take into account existing public information on such security or the financial products or any
registered prospectus.

The Product is made available in Thailand through Citicorp Securities (Thailand) Ltd., which is regulated by the Securities and
Exchange Commission of Thailand. 399 Interchange 21 Building, 18th Floor, Sukhumvit Road, Klongtoey Nua, Wattana
,Bangkok 10110, Thailand.

Disclosure for investors in the Republic of Turkey: The Product is made available in Turkey through Citibank AS which is
regulated by Capital Markets Board. Tekfen Tower, Eski Buyukdere Caddesi # 209 Kat 2B, 23294 Levent, Istanbul, Turkey.
Under Capital Markets Law of Turkey (Law No: 6362), the investment information, comments and recommendations stated
here, are not within the scope of investment advisory activity. Comments and recommendations stated here rely on the
individual opinions of the ones providing these comments and recommendations. These opinions may not fit to your financial
status, risk and return preferences. For this reason, to make an investment decision by relying solely to this information stated
here may not bring about outcomes that fit your expectations. Furthermore, Citi Research is a division of Citigroup Global
Markets Inc. (the “Firm”), which does and seeks to do business with companies and/or trades on securities covered in this
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, however investors should also note that the Firm has in place organisational and administrative
arrangements to manage potential conflicts of interest of this nature.

In the U.A.E, these materials (the "Materials") are communicated byCitigroup Global Markets Limited, DIFC branch ("CGML"),
an entityregistered in the Dubai International Financial Center ("DIFC") andlicensed and regulated by the Dubai Financial
Services Authority ("DFSA" license #CL0221) to Professional Clients and Market Counterparties, as definedin DFSA
regulations, only and should not be relied upon or distributed toRetail Clients. Financial products and/or services to which the
Materialsrelate will only be made available to Professional Clients and MarketCounterparties. Citigroup Global Markets
Limited DIFC Branch registered addressis Level 3, Gate District Building 02, Dubai International Financial Centre andcan be
contacted on +9714 509 97 90.

The Product is made available in United Kingdom by Citigroup Global Markets Limited, which is authorised by the Prudential
Regulation Authority (“PRA”) and regulated by the Financial Conduct Authority (“FCA”) and the PRA. This material may relate
to investments or services of a person outside of the UK or to other matters which are not authorised by the PRA nor regulated
by the FCA and the PRA and further details as to where this may be the case are available upon request in respect of this
material. Citigroup Centre, Canada Square, Canary Wharf, London, E14 5LB.

The Product is made available in United States and Canada by Citigroup Global Markets Inc., which is a member of FINRA and
registered with the US Securities and Exchange Commission. 388 Greenwich Street, New York, NY 10013.

Unless specified to the contrary, within EU Member States, the Product is made available by Citigroup Global Markets Europe
AG ("CGME"), which is regulated by the European Central Bank and the German Federal Financial Supervisory Authority
(Bundesanstalt fur Finanzdienstleistungsaufsicht-BaFin).

The Product is not to be construed as providing investment services in any jurisdiction where the provision of such services
would not be permitted.

Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price
and/or value and investors may get back less than originally invested. Certain high-volatility investments can be subject to
sudden and large falls in value that could equal or exceed the amount invested.The yield and average life of CMOs
(collateralized mortgage obligations) referenced in this Product will fluctuate depending on the actual rate at which mortgage
holders prepay the mortgages underlying the CMO and changes in current interest rates. Any government agency backing of
the CMO applies only to the face value of the CMO and not to any premium paid. Certain investments contained in the Product
may have tax implications for private customers whereby levels and basis of taxation may be subject to change. Ifin doubt,
investors should seek advice from a tax adviser. The Product does not purport to identify the nature of the specific market or
other risks associated with a particular transaction. Advice in the Product is general and should not be construed as personal
advice given it has been prepared without taking account of the objectives, financial situation or needs of any particular
investor. Accordingly, investors should, before acting on the advice, consider the appropriateness of the advice, having regard
to their objectives, financial situation and needs. Prior to acquiring any financial product, it is the client's responsibility to
obtain the relevant offer document for the product and consider it before making a decision as to whether to purchase the
product.

Card Insights. Where this report references Card Insights data, Card Insights consists of selected data from a subset of Citi’s
proprietary credit card transactions. Such data has undergone rigorous security protocols to keep all customer information
confidential and secure; the data is highly aggregated and anonymized so that all unique customer identifiable information is
removed from the data prior to receipt by the report’s author or distribution to external parties. This data should be considered
in the context of other economic indicators and publicly available information. Further, the selected data represents only a
subset of Citi’s proprietary credit card transactions due to the selection methodology or other limitations and should not be
considered as indicative or predictive of the past or future financial performance of Citi or its credit card business.
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Citi Research product may source data from dataCentral. dataCentral is a Citi Research proprietary database, which includes
the Firm's estimates, data from company reports and feeds from LSEG Data & Analytics. The source for all referenced prices,
unless otherwise stated, is DataCentral. Past performance is not a guarantee or reliable indicator of future results. Forecasts
are not a guarantee or reliable indicator of future performance. The printed and printable version of the research report may not
include all the information <(e.g. certain financial summary information and comparable company data) that is linked to the
online version available on the Firm's proprietary electronic distribution platforms.

Where included in this report, MSCI sourced information is the exclusive property of Morgan Stanley Capital International Inc.
(MSCI). Without prior written permission of MSCI, this information and any other MSCl intellectual property may not be
reproduced, redisseminated or used to create any financial products, including 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 warranties of originality,
accuracy, completeness, merchantability or fitness for a particular purpose with respect to any of this information. 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 for any damages of any kind. MSCI, Morgan Stanley Capital International and
the MSCIl indexes are services marks of MSCI and its affiliates. Where data is attributed to Morningstar that data is © 2026
Morningstar, Inc. All Rights Reserved. That information: (1) is proprietary to Morningstar and/or its content providers; (2) may
not be copied or distributed; and (3) is not warranted to be accurate, complete or timely. Neither Morningstar nor its content
providers are responsible for any damages or losses arising from any use of this information.

The Firm accepts no liability whatsoever for the actions of third parties. The Product may provide the addresses of, or contain
hyperlinks to, websites. Except to the extent to which the Product refers to website material of the Firm, the Firm has not
reviewed the linked site. Equally, except to the extent to which the Product refers to website material of the Firm, the Firm
takes no responsibility for, and makes no representations or warranties whatsoever as to, the data and information contained
therein. Such address or hyperlink (including addresses or hyperlinks to website material of the Firm) is provided solely for your
convenience and information and the content of the linked site does not in any way form part of this document. Accessing
such website or following such link through the Product or the website of the Firm shall be at your own risk and the Firm shall
have no liability arising out of, or in connection with, any such referenced website.

© 2026 Citigroup Global Markets Inc. Citi Research is a division of Citigroup Global Markets Inc. Citi and Citi and Arc Design are
trademarks and service marks of Citigroup Inc. and its affiliates and are used and registered throughout the world. All rights
reserved. The research data in this report are not intended to be used for the purpose of (a) determining the price of or amounts
due in respect of (or to value) one or more financial products or instruments and/or (b) measuring or comparing the
performance of, or defining the asset allocation of a financial product, a portfolio of financial instruments, or a collective
investment undertaking, and any such use is strictly prohibited without the prior written consent of Citi Research. Any
unauthorized use, duplication, redistribution or disclosure of this report (the “Product”), including, but not limited to,
redistribution of the Product by electronic mail, posting of the Product on a website or page, and/or providing to a third party a
link to the Product, is prohibited by law and will result in prosecution. The information contained in the Product is intended
solely for the recipient and may not be further distributed by the recipient to any third party.

ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST
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