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Component Data Deposition: METI production statistics
(electronic components, semiconductors) for Mar 2026:
ABF substrate still strong, Si MOSFETSs trending up

METI released March 2026 production statistics on May 19. March domestic
production was slightly higher than the seasonal average for both electronic
components and semiconductors. Looking at electronic components, among
passive components, excluding the impact of the weaker yen, the stagnation in
MLCC production that started in 2H 2025 continued while production of other (81-3) 6736 8628

passive components appeared steady. On the other hand, production of ABF akirRaHSOI@oRERESH
substrates (rigid module substrates) was strong, which is positive for Ibiden. We Ikki Shibata

forecast Si MOSFET production will continue to grow strongly YoY and demand (81-3) 6736 8641

for low- and medium-voltage products for Al servers will expand. Murata ikki.shibata@jpmorgan.com
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sector after 4Q results announcements.

¢  Ourview: Production of both electronic components and semiconductors was
in line with the seasonal average (growth MoM) for the past 20 years. Rigid
module substrates (including ABF substrates), memory, and St MOSFETs
were strong. Passive components declined on a YoY basis, mainly MLCCs,
filters, and front-end modules (composite components). However, production
of all passive components increased MoM. Electronic components trended
slightly above the seasonal average. The shipment value of rigid module
substrates (including ABF substrates and FC-BGA) continued to grow.
Semiconductors trended about in line with the seasonal average. There is no
change in the trendline for discrete ICs or MCUS. In discrete ICs, production
of Si-MOSFETs is increasing. Memory remains strong.

e Electronic components: Domestic electronic component production value
growth (USD basis) in March 2026 was as follows: passive components —9%
YoY/+10% MoM (MLCCs —14%/+11%), mechanical components +2%/
+10%, electronic substrates +27%/+12%, electronic circuit mounting boards
+11%/+18%. In March, production of passive components was in line with
seasonality, while production of mechanical components, electronic
substrates, and electronic circuit board mounting substrates was slightly
higher. Production of resistors, capacitors, transformers, inductors, and
connectors was in line with seasonality. In March, MLCC production volume
increased 12% MoM and production value (USD) increased 11%, while ASP
(USD) declined 1%. In addition, domestic rigid module substrates (including
FC-BGA/ABF substrates) production value continued to grow strongly,
increasing grew 53% YoY and 12% MoM.

e Semiconductors: Domestic production value growth (USD basis) in March
was as follows: discrete semiconductors +2% YoY/+9% MoM, MCUs —18%/
+4%, logic ICs +1%/+8%, and memory +132%/+18%. March production was
generally in line with seasonal trends. Memory production remained strong.
Also, in discrete semiconductors, St MOSFETs grew steadily YoY.
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Figure 1: Electronic Components: Summary of METI current production statistics (Mar 2026)

J.PMorgan

Passive 127,298.6 Passive 127,825 -3.1% 12.2% Passive components. g

Registers 11,850.8 3.8% 6.2% Registers 11,403 11.5% 8.3% Registers 718

Capacitors 102,114.7 18.2% 12.2% Capacitors 87,170 -3.5% 12.9% Capacitors 549.3 10.4%
Aluminum electrolytic capacitors 880.3 11.5% 8.9% Aluminum electrolytic capacitors 17,035 15.1% 9.7% Aluminum electrolytic capacitors 107.3 7.2%
Ceramic capacitors 101,116.4 18.3% 12.2% Ceramic capacitors 63,248 -8.7% 13.5% ‘Ceramic capacitors 398.5 -14.2% 10.9%
Other capacitors 118.0 5.4% 21.5% Other capacitors 6,887 9.9% 15.9% Other capacitors 43.4 3.3% 13.3%
Transformers 10 40.7% 2.0% Transformers 969 52.1% 11.6% Transformers 6.1 42.9% 9.1%
Inductors 11,705.5 -4.8% 8.0% Inductors 8,442 -3.3% 6.0% Inductors 53.2 -9.2% 3.6%
Functional components. 1,626.7 -1.3% 15.6% Functional components 19,841 -9.7% 14.5% Functional components 125.0 -15.2% 11.9%
Quartz crystals 348.3 22.2% 4.4% Quartz crystals 5,557 20.8% 8.5% Quartz crystals 35.0 13.5% 6.0%
Filters 884.6 -1.6% 20.6% Filters 6,286 2.7% 25.6% Filters 39.6 -3.5% 22.8%
Multiple Components 393.8 -15.0% 16.0% Multiple Components 7,998 -29.0% 11.1% Multiple Components 50.4 -33.2% 8.6%
¥ Components 2,772.6 -2.1% 15.5% ‘Mech: Ce 134,545 8.2% 12.8% Mechanical 217.7 1.7% 10.3%
Switches 754.4 21.0% 38.1% Switches 4,879 17.4% 18.4% Switches 30.7 10.3% 15.7%
Connectors 1,973.3 -9.1% 8.5% Connectors 27,137 5.6% 11.0% Connectors 171.0 -0.8% 8.5%
PWB connectors 957.8 -11.5% 8.8% PWB connectors 17,377 2.7% 12.8% PWB connectors 109.5 -3.5% 10.2%
Other connectors 1,015.5 -6.6% 8.3% Other connectors 9,760 11.0% 8.0% Other connectors 61.5 4.3% 5.6%
Electronic circuit board: 7233 3.1% 6.4% Electronic circuit boards 67,276 35.6% 14.3% E cireuit boards 4239 27.4% 11.7%
Rigid PWB 569.6 -2.4% 6.2% Rigid PWB 36,997 26.4% 14.7% Rigid PWB 233.1 18.7% 12.1%
Flexible PWB 126.9 5.7% 10.5% Flexible PWB 2,825 -6.2% 7.9% Flexible PWB 17.8 -11.9% 5.5%
Module boards 26.8 -37.6% -5.4% Module boards 27,454 58.4% 14.5% Module boards 173.0 48.9% 11.9%
Rigid Module boards 22.5 47.4% 10.3% Rigid Module boards 27,307 62.6% 14.7% Rigid Module boards 172.1 52.8% 12.1%
Electronic circuit jisso boards. 1,3109 7.1% 5.9% Elet jisso boards 31,525 17.7% 209% | Electronic circuit jisso boards 198.6 10.6% 18.1%
Printed wiring jisso boards 936.8 11.5% 7.3% Printed wiring jisso boards 16,276 11.0% 17.7% Printed wiring jisso boards 102.6 4.3% 15.0%
Module jisso boards 3741 -2.5% 2.5% Module jisso boards 15,249 25.8% 24.5% Module jisso boards 96.1 18.2% 21.6%
Source: METI, J.P. Morgan.

Figure 2: Semiconductors: Summary of METI current production statistics (Mar 2026)

Production volume mn units Mo P 0 Production value Smn YoY MoM
Discrete Semiconductors 866.7 4.8% 6.2% Discrete Semiconductors 41,002 8.6% 11.6% Discrete Semiconductors 258.4 2.0% 9.0%
Diodes and Rectifiers 566.6 3.0% 1.1% Diodes and Rectifiers 4,529 -9.1% 25.9% Diodes and Rectifiers 28.5 -14.6% 23.1%
Si-Transistors 1141 -5.0% 22.9% Si-Transistors 1,775 -26.1% 57.1% Si-Transistors 11.2 -30.5% 53.5%
Si MOSFET 164.3 19.0% 13.1% Si MOSFET 7,138 44.9% 8.3% Si MOSFET 45.0 36.1% 5.8%
IGBT 21.7 15.1% 20.7% IGBT 27,560 8.3% 8.4% IGBT 173:7 1.7% 5.9%
MCU 43.3 -31.9% 5.8% MCU 6,160 -12.3% 6.7% MCU 38.8 -17.6% 4.3%
Logic IC 165.5 14.4% 2.1% Logic IC 16,676 7.7% 10.4% Logic IC 105.1 1.2% 7.9%
Memory 56.8 -54.6% 14.2% Memory 207,717 146.4% 20.9% Memory 1,308.9 131.5% 18.1%

Source: METI, J.P. Morgan.
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Figure 3: Electronic components sector: Valuation summary

Ticker Company Share Price Return  Rating Market PIE EPS EV/EBITI P/IB

Price Target Capitalization FY25 FY26E FY27E FY25 FY26E FY27E FY25 FY26E FY27E FY25 FY26E FY27E

(JPY) (JPY) (JPY mn) (x) (x) ) (x} x) ) ] () (x) ) ) ]
6981  Murata Mfg. 6,180 7,000 13.3% ow 12,131,351 52.62 37.98 25.90 17 163 239 20.42 16.20 11.77 4.35 4.08 3.65
6976  Taiyo Yuden 7.768 9,500 22.3% ow 1,011,537 66.16 44.24 21.56 17 176 360 12.92 10.54 7.07 299 2.88 2.59
6762 TDK 2,986 3,200 7.2% ow 5,803,394 28.83 22.96 19.28 104 130 155 7.85 6.63 5.71 293 2.70 247
6971  Kyocera 2,912 2,400 -17.6% N 4,397 746 32.26 3193 2966 90 9 98 16.04 14.20 13.08 125 1.33 143
6963 Rohm 4,130 3,900 -5.6% ow 1,667,529 128.71 47.44 30.79 32 87 134 20.26 12.32 9.91 1.80 1.79 173
6996  Nichicon 2,919 2,400 -17.8% ow 204,330 34.11 26.15 19.72 86 112 148 6.21 4.90 3.99 1.72 1.65 1.55
6997  Nippon Chemi-con 3,085 1,260 -58.8% uw 75,454 37.72 18.57 12.65 81 165 241 8.45 6.56 5.24 1.76 1.80 141
6594  Nidec 2,675 1,800 -32.7% uw 3,190,122 24.60 15.28 13.38 109 175 200 10.02 6.45 5.45 1.66 1.50 1.35
6479 MinebeaMitsumi 3,878 3,700 -4.6% ow 1,656,219 22.62 17.78 15.51 171 218 250 8.20 7.09 6.19 1.97 1.82 1.68
4062 Ibiden 15,320 18,400 20.1% ow 4,315,967 59.57 80.63 66.88 257 190 229 36.02 27.72 20.31 7.40 6.81 6.20
6806  Hirose Elec 24,160 32,100 32.9% ow 862,366 26.19 25.80 2233 922 37 1,082 11.74 10.72 9.79 217 213 2.07
6807  JAE 2,530 2,395 -5.3% N 177,866 23.22 19.51 14.52 108 130 174 4.91 4.29 3.62 1.25 1.20 1.14
6770 AlpsAlpine 2,228 2440 9.5% N 463,655 16.81 14.33 1242 133 156 179 5.39 4.62 4.15 0.95 0.91 0.87
5334  Niterra 9,550 9,100 -4.7% ow 1,902,816 18.21 16.83 15.21 524 567 628 863 7.49 6.62 243 2.23 205
6727 Wacom 780 1,300 66.7% ow 105,300 10.54 10.78 10.27 74 72 76 5.23 4.36 3.36 2.37 1.84 1.50
7915 NISSHA 1,581 1.340 -15.2% N 75913 74.84 18.22 13.88 21 87 114 6.26 4.95 4.39 0.65 0.64 0.62
Simple Average 0.6% 2,377 598 41.06 28.03 21.50 184 216 269 11.78 9.32 7.54 235 2.19 202
Tiker Company Share Price Return Rating Market ROE DPS Dividend Yield Dividend Payout Ratio

Price Target Capitalization FY25 FY26E FY27E FY25 FY26E FY27E FY25 FY26E FY27E FY25 FY26E FY27E

(JPY) (JPY) (JPY mn) (JPY) (JPY) (JPY)
6981  Murata Mfg. 6,180 7,000 13.3% ow 12,131,351 8.3% 11.1% 14.8% 60.0 62.0 66.0 1.0% 1.0% 1.1% 51.1% 38.1% 27.7%
6976  Taiyo Yuden 7,768 9,500 22.3% ow 1,011,537 5.0% 7.3% 13.8% 90.0 90.0 90.0 1.2% 1.2% 1.2% 76.7% 51.3% 25.0%
6762 TDK 2,986 3,200 7.2% ow 5,803,394 10.5% 12.3% 13.4% 34.0 42.0 50.0 1.1% 1.4% 1.7% 32.8% 32.3% 32.3%
6971  Kyocera 2,912 2,400 -17.6% N 4,397 746 3.8% 4.0% 4.6% 50.0 50.0 50.0 1.7% 1.7% 1.7% 55.4% 54.8% 50.9%
6963 Rohm 4,130 3,900 -5.6% ow 1,667,529 1.6% 4.4% 6.6% 50.0 50.0 50.0 1.2% 1.2% 1.2% 155.8% 57.4% 37.3%
6996  Nichicon 2,919 2,400 -17.8% ow 204,330 5.1% 6.4% 8.1% 36.0 37.0 38.0 1.2% 1.3% 1.3% 42.1% 33.1% 25.7%
6997  Nippon Chemi-con 3,055 1,260 -58.8% uw 75,454 4.0% 7.6% 10.1% 20.0 20.0 20.0 0.7% 0.7% 0.7% 24.7% 12.2% 8.3%
6594  Nidec 2,675 1,800 -32.7% uw 3,190,122 7.0% 10.3% 10.6% 0.0 0.0 0.0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
6479 MinebeaMitsumi 3.878 3,700 -4.6% ow 1,656,219 9.0% 10.7% 11.3% 55.0 60.0 70.0 1.4% 1.5% 1.8% 32.1% 27.5% 28.0%
4062 Ibiden 195,320 18,400 20.1% ow 4,315,967 14.2% 9.3% 10.3% 25.0 21.0 22.0 0.2% 0.1% 0.1% 9.7% 11.1% 9.6%
6806 Hirose Elec 24,160 32,100 32.9% ow 862,366 8.6% 10.0% 11.3% 540.0 560.0 580.0 2.2% 2.3% 2.4% 58.5% 59.8% 53.6%
6807 JAE 2,530 2,395 -5.3% N 177,866 5.4% 6.3% 81% 60.0 60.0 60.0 24% 2.4% 2.4% 55.1% 46.3% 34.4%
6770 AlpsAlpine 2,228 2440 9.5% N 463,655 6.3% 6.9% 7.6% 60.0 65.0 70.0 2.7% 2.9% 3.1% 45.3% 41.8% 39.0%
5334  Niterra 9,550 9,100 -4.7% ow 1,902,816 14.2% 13.8% 14.0% 204.4 2200 240.0 2.1% 2.3% 2.5% 39.0% 38.8% 38.2%
6727 Wacom 780 1,300 66.7% ow 105,300 26.5% 19.2% 16.1% 26.0 220 22.0 3.3% 2.8% 2.8% 35.1% 30.4% 29.0%
7915 NISSHA 1,581 1,340 -15.2% N 75,913 0.9% 3.5% 4.6% 50.0 50.0 50.0 3.2% 3.2% 3.2% 236.7% 57.6% 43.9%
Simple Average 0.6% 2,377,598 8.1% 8.9% 10.3% 1.6% 1.6% 1.7% 59.4% 37.0% 30.2%

ker Company Share Price Return Rating Market ROIC FCF FCF Yield Net Debt

Price Target Capitalization FY25 FY26E FY27E FY25 FY26E FY27E FY25 FY26E FY27E FY25 FY26E FY27E

(JPY) (JPY) (JPY mn) (JPY mn) (JPY mn)
6981  Murata Mfg. 6,180 7,000 13.3% ow 12,131,351 7.6% 10.7% 14.5% 136,480 236,183 384,288 1.1% 1.9% 3.2% -522,695 -572,158 -787,146
6976  Taiyo Yuden 7.768 9,500 22.3% ow 1,011,537 3.2% 5.5% 10.1% 18,759 22,965 48,176 1.9% 2.3% 4.8% 61,560 34,165
6762 TDK 2,986 3,200 7.2% ow 5,803,394 8.7% 9.9% 10.9% 99,389 158,779 217,910 1.7% 2.7% 3.8% -85,244 -170,620
6971  Kyocera 2,912 2,400 -17.6% N 4,397 746 2.1% 2.4% 2.9% 69,122 60,109 74,323 1.6% 1.4% 1.7% -238,158 -240,995
6963 Rohm 4,130 3,900 -5.6% ow 1,667,529 0.9% 3.1% 4.6% -14,215 47,013 64,270 -0.9% 2.8% 3.9% -160,959 -152,562 -149.356
6996  Nichicon 2919 2400 -17.8% ow 204,330 41% 5.5% 6.8% 6,855 7,098 9,939 3.4% 3.5% 4.9% -33.479 -29,614 -31,538
6997  Nippon Chemi-con 3.055 1,260 -58.8% uw 75,454 2.3% 4.4% 8.7% 3,594 4,644 6,816 4.8% 6.2% 9.0% 53,055 54,294 52,830
6594  Nidec 2,675 1,800 -32.7% uw 3,190,122 3.8% 7.2% 76% 136,796 200,731 229,204 4.3% 6.3% 72% 287,795 141,080 -44,638
6479  MinebeaMitsumi 3,878 3,700 -4.6% ow 1,656,219 5.8% 6.8% 1.7% 52,198 77,600 92,432 3.2% 4.7% 5.6% 291,192 246,020 192,237
4082 Ibiden 15,320 18,400 20.1% ow 4,315,967 5.4% 6.6% 74% 74,521 40,861 26,211 1.7% 0.9% 0.6% -52,003 -68,244 -71,058
6806  Hirose Elec 24,160 32,100 32.9% ow 862,366 7.8% 9.1% 10.3% 23970 24356 28,941 2.8% 2.8% 3.4% -158,561 -146,853 -137,557
6807 JAE 2,530 2,395 -5.3% N 177,866 4.6% 5.5% 7.0% 6,670 8,241 11,741 3.7% 4.6% 6.6% 17,058 19,320 24,545
6770 AlpsAlpine 2,228 2440 9.5% N 463,655 6.3% 6.3% 6.9% -3,849 13,579 22,286 -0.8% 2.9% 4.8% -48,840 -29,168 -23,516
5334  Niterra 9,550 9,100 -4.7% ow 1,902,816 10.5% 10.0% 10.4% 102,717 110,138 121,885 5.4% 5.8% 6.4% 52,831 15,487 -43,950
6727 Wacom 780 1.300 66.7% ow 105,300 22.3% 17.4% 14.9% 9,632 9,729 10,218 9.1% 9.2% 9.7% -26,070 -38.443 51,338
7915 NISSHA 1.581 1.340 -15.2% N 75.913 0.8% 2.6% 3.2% -346 5,713 5,397 -0.5% 7.5% 7% 28,204 24,949 21.860
_Simple Average 0.6% 38,041,565 6.0% 7.1% 8.2% 2.6% 4.1% 5.2%

Source: Company data, Bloomberg Finance L.P. estimates., J.P. Morgan estimates.
Note: The share prices and Bloomberg consensus are as of the market close on May 19, 2026.
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The following charts display trends in domestic production quantity and production
value for major electronic components and semiconductors.

Figure 4: Passive Components: Production quantity ('000 units)

180,000,000
160,000,000
140,000,000
120,000,000
100,000,000

Thou units

80,000,000
60,000,000
40,000,000
20,000,000

0

2016/04
2016/10
2017/04
2017/10
2018/04
2018/10
2019/04
2019/10
2020/04
2020/10
2021/04
2021/10

Source: METI, J.P. Morgan.

ul

m Units (lhs)

2022/04 |
2022/10
2023/04
2023/10
2024/04
2024/10
2025/04
2025/10

——YoY % chg. (rhs)

Figure 6: Resistors: Production quantity ('000 units)
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Figure 8: Ceramic capacitors: Production quantity (‘000 units)
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Figure 5: Passive Components: Production value ($mn)
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Figure 7: Resistors: Production value ($mn)

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

$mn

2016/04
2016/10
2017/04
2017/10
2018/04
2018/10
2019/04
2015/10
2020/04
2020/10
2021/04
2021/10
2022/04
2022/

Source: METI, J.P. Morgan.

m Value (lhs)

f

o
=

2023/04

=——Y0oY % chg. (rhs)

2023/10
2024/

14

=]

Figure 9: Ceramic capacitors: Production value ($mn)
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Figure 10: Aluminum electrolytic capacitors: Production quantity ('000 Figure 11: Aluminum electrolytic capacitors: Production value ($mn)
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Figure 12: Inductors: Production quantity ('000 units) Figure 13: Inductors: Production value ($mn)
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Figure 14: Quartz crystals: Production quantity ('000 units) Figure 15: Quartz crystals: Production value ($mn)
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Figure 16: Filters: Production quantity (‘000 units)
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Figure 18: Multiple components: Production quantity ('000 units)
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Figure 20: Switches: Production quantity ('000 units)
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Figure 17: Filters: Production value ($mn)

160.0

1400
120.0

2016/04
2017/04

Source: MET, J.P. Morgan.

2020/10

- 60.0%

- 40.0%

- 20.0%

0.0%

-20.0%

- -40.0%

- -60.0%

2023/10
2024/04 -
2025/10

Figure 19: Multiple components: Production value ($mn)
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Figure 21: Switches: Production value ($mn)
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Figure 22: Connectors: Production quantity ('000 units) Figure 23: Connectors: Production value ($mn)
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Figure 24: Rigid PWBs: Production quantity (square meters) Figure 25: Rigid PWBs: Production value ($mn)
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Figure 26: Flexible PWBs: Production quantity (square meters) Figure 27: Flexible PWBs: Production value ($mn)
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Figure 28: Rigid module boards: Production quantity (square meters) Figure 29: Rigid module boards: Production value ($mn)
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Semiconductors

Figure 30: Discrete semiconductors: Production quantity ('000 units)
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Figure 32: Diodes and rectifiers: Production quantity ('000 units)
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Figure 34: Si-Transistors: Production quantity ('000 units)
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Figure 31: Discrete semiconductors: Production value ($mn)
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Figure 33: Diodes and rectifiers: Production value ($mn)
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Figure 35: Si-Transistors: Production value ($mn)
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Figure 36: Si-MOSFET: Production quantity ('000 units) Figure 37: Si-MOSFET: Production value (Smn)
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Figure 38: IGBTs: Production quantity ('000 units) Figure 39: IGBTs: Production value ($mn)
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Figure 40: MCUs: Production quantity ('000 units) Figure 41: MCUs: Production value ($mn)
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Figure 42: Logic ICs: Production quantity ('000 units)
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Figure 44: Memory: Production quantity (‘000 units)
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Figure 43: Logic ICs: Production value ($mn)
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Figure 45: Memory: Production value ($mn)
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J.P. Morgan Equity Research Ratings Distribution, as of April 04, 2026
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(buy) (hold) (sell)
J.P. Morgan Global Equity Research Coverage* 51% 37% 12%
IB clients** 83% 79% 4%
IJPMS Equity Research Coverage* 49% 39% 13%
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*Please note that the percentages may not add to 100% because of rounding.

**Percentage of subject companies within each of the "buy,” "hold" and "sell" categories for which J.P. Morgan has provided
investment banking services within the previous 12 months.

For purposes of FINRA ratings distribution rules only, our Overweight rating falls into a buy rating category; our Neutral rating falls
into a hold rating category; and our Underweight rating falls into a sell rating category. Please note that stocks with an NR designation
are not included in the table above. This information is current as of the end of the most recent calendar quarter.

Equity Valuation and Risks: For valuation methodology and risks associated with covered companies or price targets for covered companies,
please see the most recent company-specific research report at _http://www.jpmorganmarkets.com, contact the primary analyst or your J.P.
Morgan representative, or email research.disclosure.inquiries@jpmorgan.com. For material information about the proprietary models used,
please see the Summary of Financials in company-specific research reports and the Company Tearsheets, which are available to download on
the company pages of our client website, http://www.jpmorganmarkets.com . This report also sets out within it the material underlying
assumptions used.

History of Investment Recommendations:
A history of J.P. Morgan investment recommendations disseminated during the preceding 12 months can be accessed on the Research &
Commentary page of http://www.jpmorganmarkets.com where you can also search by analyst name, sector or financial instrument.

Analysts' Compensation: The research analysts responsible for the preparation of this report receive compensation based upon various factors,
including the quality and accuracy of research, client feedback, competitive factors, and overall firm revenues.

Registration of non-US Analysts: Unless otherwise noted, the non-US analysts listed on the front of this report are employees of non-US
affiliates of J.P. Morgan Securities LLC, may not be registered as research analysts under FINRA rules, may not be associated persons of I.P.
Morgan Securities LLC, and may not be subject to FINRA Rule 2241 or 2242 restrictions on communications with covered companies, public
appearances, and trading securities held by a research analyst account.

Other Disclosures

J.P. Morgan is a marketing name for investment banking businesses of JPMorgan Chase & Co. and its subsidiaries and aftiliates worldwide.

UK MIFID FICC research unbundling exemption: UK clients should refer to UK MIFID Research Unbundling exemption for details of J.P.
Morgan’s implementation of the FICC research exemption and guidance on relevant FICC research categorisation.

All research material made available to clients are simultaneously available on our client website, J.P. Morgan Markets, unless specifically
permitted by relevant laws. Not all research content is redistributed, e-mailed or made available to third-party aggregators. For all research
material available on a particular stock, please contact your sales representative.

Any long form nomenclature for references to China; Hong Kong; Taiwan; and Macau within this research material are Mainland China; Hong
Kong SAR (China); Taiwan (China); and Macau SAR (China).

J.P. Morgan Research may, from time to time, write on issuers or securities targeted by economic or financial sanctions imposed or administered
by the governmental authorities of the U.S., EU, UK or other relevant jurisdictions (Sanctioned Securities). Nothing in this report is intended to
be read or construed as encouraging, facilitating, promoting or otherwise approving investment or dealing in such Sanctioned Securities. Clients
should be aware of their own legal and compliance obligations when making investment decisions.

Any digital or crypto assets discussed in this research report are subject to a rapidly changing regulatory landscape. For relevant regulatory
advisories on crypto assets, including bitcoin and ether, please see https://www.jpmorgan.com/disclosures/cryptoasset-disclosure .

The author(s) of this research report may not be licensed to carry on regulated activities in your jurisdiction and, if not licensed, do not hold
themselves out as being able to do so.

Exchange-Traded Funds (ETFs): J.P. Morgan Securities LLC (“JPMS”) acts as authorized participant for substantially all U.S.-listed ETFs. To
the extent that any ETFs are mentioned in this report, JPMS may earn commissions and transaction-based compensation in connection with the
distribution of those ETF shares and may earn fees for performing other trade-related services, such as securities lending to short sellers of the
ETF shares. JPMS may also perform services for the ETFs themselves, including acting as a broker or dealer to the ETFs. In addition, affiliates
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available only to persons who have received the proper options or futures risk disclosure documents. Please contact your J.P. Morgan
Representative or visit https://www.theocc.com/components/docs/riskstoc.pdf for a copy of the Option Clearing Corporation's Characteristics
and Risks of Standardized Options or

https://www.finra.org/sites/default/files/2020-08/Security Futures_Risk Disclosure_Statement_2020.pdf for a copy of the Security Futures
Risk Disclosure Statement.

Changes to Interbank Offered Rates (IBORs) and other benchmark rates: Certain interest rate benchmarks are, or may in the future
become, subject to ongoing international, national and other regulatory guidance, reform and proposals for reform. For more information, please
consult: https://www.jpmorgan.com/global/disclosures/interbank_offered_rates

Notification for Credit Ratings: If this material includes credit ratings, such credit ratings provided by Japan Credit Rating Agency, Ltd. (JCR)
and Rating and Investment Information, Inc. (R&I), are credit ratings provided by Registered Credit Rating Agencies (credit rating agencies
registered under the Financial Instruments and Exchange Law of Japan (FIEL)). With respect to credit ratings that are provided by credit rating
agencies other than JCR and R&I and have no stipulation that such credit ratings are provided by Registered Credit Rating Agencies, this means
that such credit ratings are Non Registered Ratings (credit ratings provided by credit rating agencies not registered under the FIEL). Among the
Non Registered Ratings, with respect to those credit ratings provided by S&P Global Ratings (S&P), Moody's Investors Service (Moody’s), or
Fitch Ratings (Fitch), prior to making investment decision based on such Non Registered Ratings, please carefully read the “Explanation Letter
regarding Non Registered Ratings” for the corresponding credit rating agency, which we separately have sent or will send.

Private Bank Clients: Where you are receiving research as a client of the private banking businesses offered by JPMorgan Chase & Co. and its
subsidiaries (“J.P. Morgan Private Bank”), research is provided to you by J.P. Morgan Private Bank and not by any other division of J.P. Morgan,
including, but not limited to, the I.P. Morgan Corporate and Investment Bank and its Global Research division.

Legal entity responsible for the production and distribution of research: The legal entity identified below the name of the Reg AC Research
Analyst who authored this material is the legal entity responsible for the production of this research. Where multiple Reg AC Research Analysts
authored this material with different legal entities identified below their names, these legal entities are jointly responsible for the production of
this research. Where more than one legal entity is listed under an analyst’s name, the first legal entity is responsible for the production unless
stated otherwise. Research Analysts from various J.P. Morgan affiliates may have contributed to the production of this material but may not be
licensed to carry out regulated activities in your jurisdiction (and do not hold themselves out as being able to do so). Unless otherwise stated
below in the legal entity disclosures, this material has been distributed by the legal entity responsible for production, or where more than one
legal entity is listed under the analyst’s name, the first legal entity will be responsible for distribution. If you have any queries, please contact the
relevant Research Analyst in your jurisdiction or the entity in your jurisdiction that has distributed this research material.

Legal Entities Disclosures and Country-/Region-Specific Disclosures:
Argentina: JPMorgan Chase Bank N.A Sucursal Buenos Aires is regulated by Banco Central de la Republica Argentina (“BCRA™- Central
Bank of Argentina) and Comision Nacional de Valores (“CNV”- Argentinian Securities Commission - ALYC y AN Integral N°51).

Australia: J.P. Morgan Securities Australia Limited (“JPMSAL”) (ABN 61 003 245 234/AFS Licence No: 238066) is regulated by the
Australian Securities and Investments Commission and is a Market Participant of ASX Limited, a Clearing and Settlement Participant of ASX
Clear Pty Limited and a Clearing Participant of ASX Clear (Futures) Pty Limited. This material is issued and distributed in Australia by or on
behalf of IPMSAL only to "wholesale clients" (as defined in section 761G of the Corporations Act 2001). A list of all financial products covered
can be found by visiting https://www.jpmm.com/research/disclosures. J.P. Morgan seeks to cover companies of relevance to the domestic and
international investor base across all Global Industry Classification Standard (GICS) sectors, as well as across a range of market capitalisation
sizes. If applicable, in the course of conducting public side due diligence on the subject company(ies), the Research Analyst team may at times
perform such diligence through corporate engagements such as site visits, discussions with company representatives, management presentations,
etc. Research issued by JPMSAL has been prepared in accordance with I.P. Morgan Australia’s Research Independence Policy which can be
found at the following link: J.P. Morgan Australia - Research Independence Policy .

Brazil: Banco J.P. Morgan S.A. is regulated by the Comissao de Valores Mobiliarios (CVM) and by the Central Bank of Brazil. Ombudsman
J.P. Morgan: 0800-7700847 / 0800-7700810 (For Hearing Impaired) / ouvidoria.jp.morgan(@jpmchase.com.

Canada: J.P. Morgan Securities Canada Inc. is a registered investment dealer, regulated by the Canadian Investment Regulatory Organization
and the Ontario Securities Commission and is the participating member on Canadian exchanges. This material is distributed in Canada by or on
behalf of J.P.Morgan Securities Canada Inc.

Chile: Inversiones J.P. Morgan Limitada is an unregulated entity incorporated in Chile.

China: J.P. Morgan Securities (China) Company Limited has been approved by CSRC to conduct the securities investment consultancy
business.

Colombia: Banco J.P. Morgan Colombia S.A. is supervised by the Superintendencia Financiera de Colombia (SFC). Any reference in this
material to products or services offered abroad by entities other than the Bank in Colombia is included exclusively for descriptive purposes.
Such references do not constitute, and should not be construed as, promotional activity or the provision of financial products or services within
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has been distributed in the EEA to persons regarded as professional investors (or equivalent) pursuant to Art. 4 para. 1 no. 10 and Annex II of
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Securities and Futures Commission in Hong Kong, and J.P. Morgan Broking (Hong Kong) Limited (CE number AAB027) is regulated by the
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Seoul Branch, is licensed as a branch office of foreign bank (JPMorgan Chase Bank, N.A.) in Korea. Both entities are regulated by the Financial
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Japan: JPMorgan Securities Japan Co., Ltd. and JPMorgan Chase Bank, N.A., Tokyo Branch are regulated by the Financial Services Agency in
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Malaysia: This material is issued and distributed in Malaysia by JPMorgan Securities (Malaysia) Sdn Bhd (18146-X), which is a Participating
Organization of Bursa Malaysia Berhad and holds a Capital Markets Services License issued by the Securities Commission in Malaysia.
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National Banking and Securities Exchange Commission (“Comision Nacional Bancaria y de Valores™).

New Zealand: This material is issued and distributed by JPMSAL in New Zealand only to "wholesale clients" (as defined in the Financial
Markets Conduct Act 2013). JPMSAL is registered as a Financial Service Provider under the Financial Service providers (Registration and
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