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Summary of Global Equity Index Futures Roll Cost (as the end of October 2022

Region / Index Futures Roll Upcoming Roll Roll Cost (Annualized)
Ticker Frequency Last Trading Day Last Past 1Y Avg Avg since 2007*  Percentile* Contents:
TOPIX TP Quarterly 08-Dec-22 -0.67% -0.47% -0.28% 18%
Nikkei 225 NK Quarterly 08-Dec-22 -0.54% -0.41% -0.10% 15% Summary of Global Index Futures Roll Cost 1
JPX-Nikkei 400 PW Quarterly 08-Dec-22 -0.67% -0.50% -0.32% 13%
S&P ASX 200 XP Quarterly 15-Dec-22 0.01% 0.02% 0.12% 27% Roll Cost Methodology 2
KOSPI 200 KM Quarterly 08-Dec-22 -0.51% -0.16% 0.14% 13%
Thai SET 50 BC Quarterly 29-Dec-22 -0.93% -0.10% -0.54% 27% Asia Pacific Futures 3
MSCI EM Asia ANSA  Quarterly 16-Dec-22 0.15% . - -
Hang Seng HI Monthly 29-Nov-22 -0.67% -0.76% 0.09% 17% European Futures 15
Hang Seng China Enterprises HC Monthly 29-Nov-22 1.03% 0.32% 0.07% 89%
§ FTSE China A50 XU Monthly 29-Nov-22 2.73% -2.47% -2.24% 35% Americas Futures 20
3 CSI300 IFB Monthly 18-Nov-22 2.61% -3.19% -4.10% 62%
T csis00 FFD Monthly 18-Nov-22 -5.78% -7.13% -14.16% Futures Contract Specification 24
;% SSE50 FFB Monthly 18-Nov-22 -0.56% -0.78% -4.09% 80% o
MSCI Taiwan HIA Monthly 29-Nov-22 -1.46% -0.25% -0.18% 16% Futures Optimization Basket 26
FTSE Taiwan TWT Monthly 29-Nov-22 2.83% 0.62% 0.00%
Taiwan TAIEX FT Monthly 16-Nov-22 -5.58% -1.45% -1.40% 6% Useful Bloomberg Functions for Index Futures 28
S&P CNX NIFTY (NSE) NZ Monthly 24-Nov-22 -4.92% -1.61% -2.05% 14%
S&P CNX NIFTY (SGX) H Monthly 24-Nov-22 -5.46% -2.05% 2.01% 14% J.P. Morgan Index Equity Futures Research Coverage 31
MSCI Singapore Qz Monthly 29-Nov-22 -1.94% -0.50% 0.43%
KLCI IK Monthly 30-Nov-22 -1.76% -0.94% -0.77% Contact and Disclosure 32
Hang Seng Tech HCTA Monthly 29-Nov-22 0.21% - -
MSCI China A50 MCYA Monthly 18-Nov-22 2.43% -2.79% -0.41%
Euro Stoxx 50 VG Quarterly 16-Dec-22 -0.53% -0.55% 0.08% . .
FTSE 100 7 Quarterly 16-Dec22 0.10% 0.07% 0.16% P!ease. note we trar}smoned our roll cost calculations anf:l restated
DAX GX Quarterly 16-Dec-22 -0.44% 0.35% 0.02% historical roll cost figures from a LIBOR to SOF.R rate basis in the US, a?d
o SMI SM Quarterly 16-Dec-22 0.10% 20.01% 0.27% fr‘om EC-)NIA/‘CHF LIBOR to ESTR/SARON rates in Europe, due to LIBOR’s
§ FTSE MIB ST Quarterly 16-Dec-22 20.39% 0.24% 0.19% ilslclogtlTuaI;mofn aza rg;‘erence rate. See our December US and Europe
S SX7E CA Quarterly 16-Dec-22 0.21% -0.16% 0.92% oll Outlooks for details
= CAC CF Monthly 18-Nov-22 0.31% -0.29% 0.13%
OMX QC Monthly 18-Nov-22 -1.20% 0.00% 0.12%
AEX EO Monthly 18-Nov-22 -0.38% -0.10% 0.05%
IBEX 1B Monthl 18-Nov-22 -0.37% -0.51% -0.15%
S&P 500 Emini ES Quarterlyy 16-Dec-22 0.11% 0.32% 0.38%
S&P Mid 400 Emini FA Quarterly 16-Dec-22 -0.49% -0.17% 0.23%
€ Russell 2000 Mini RTY Quarterly 16-Dec-22 -0.48% -0.13% -0.21%
2 NASDAQ 100 E-Mini NQ Quarterly 16-Dec-22 0.07% 0.29% 0.38%
%‘ DIJIA Mini E-CBOT DM Quarterly 16-Dec-22 0.13% 0.32% 0.44%
< S&P/TSX 60 PT Quarterly 15-Dec-22 -0.83% -0.66% -0.28%
MSCI EM Mini MES Quarterly 16-Dec-22 -0.41% -0.20% 0.43%
MSCI EAFE MEFS Quarterly 16-Dec-22 -0.18% -0.14% 0.24% 16%

*Average of roll cost and percentile of the latest roll cost based on the data since 2007 (since Jun-09 for US listed futures, since Sep-11 for MSCI EM, since Sep-12 for MSCI EAFE, since 2010 for S&P/TSX 60, since Jul-
12 for MSCI Indonesia, since Nov-10 for FTSE China A50, since May-10 for CSI 300 and since Jan-16 for CSI 500/SSE50 ). **For China, Korea, Taiwan, India, Malaysia, Indonesia and Thailand, the roll costs in the table
above are based on offshore rates. » S&P ASX 200 and Thai SET 50 futures now have monthy contracts while their liquidity has yet to pick up.
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Methodology and Definitions

Investors wishing to extend their equity index exposure beyond the futures contract expiry must roll their futures position by liquidating their near-month position and re-establishing
a position in the contract with a later expiry date. The actual roll spread can be at a premium or a discount to the theoretical fair spread. All the roll cost figures in this report are for
long futures positions. The cost for rolling a short futures position would be the opposite of that of a long futures position. Positive roll costs for a long roller represent long-rolling at
a premium (rich) to fair value whereas negative roll costs represent long-rolling at a discount (cheap) to fair value. Hence, positive roll costs are actually beneficial to a short roller
and vice versa.

Futures Fair Value
The futures fair value is calculated by the cost of carry method, i.e. the cash price plus financing charges, less cash dividends received net of taxes:

Futures Fair Value = Underlying Spot + Interest — Net Cash Dividend

Interest = Underlymg SpOt x Interest Rate x (Days to EXPU’)/ / 365) and  Net Cash Dividend = z":{lndex Shares ; x Cash Dividend Per Share Before Expiry, x(1—Tax Rate)}

i=1

Roll Cost*

The cost of rolling futures contracts is computed as the volume weighted average premium/discount to estimated fair value of the futures roll spread during the roll period*

i Volume , Actual Roll Spread , — Fair Roll Spread ,
i=1 Cash ,
Futures Roll Cost = — :
> Volume
i=1
Actual Roll Spread , = Futures Price y,coma o« i - Futures Price . come o i
FairRollSpread, =FairValue,, c.u: i - FairvValuey,, o i or Actual levels traded in the spread market (if available)

where “i” represents the relevant observation day in the roll period and “n” represents the total number of observation days in the roll period. For roll cost calculation, we use the last
ten trading days prior to the expiry (excluding the last trading day) as the roll period. Since liquidity is usually greatest in the nearest month contract, investors normally roll from the
near month to the next near month contract which becomes the most liquid contract as the near month contract approaches expiry. The formula above represents the futures rolls cost
for a long futures position. The cost for rolling a short futures position would be the opposite of that of a long futures position.

Interest rate and cash dividend withholding tax assumptions are stated for each index futures in page 3-18. Offshore interest rates are used for Korea, Taiwan, India, Malaysia,
Indonesia and Thailand. For Korea, Taiwan and India, we also show roll costs based on onshore rates due to the high levels of activities by onshore investors.
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TOPIX Nikkei 225
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10 9 8 7 6 5 4 3 2 1 10 9 8 7 6 5 4 3 2 1
Days to Expiry Days to Expiry
Interest rate: JPY swap rates (Bloomberg ticker: JY0003M <Index>) / Cash withholdings tax rate: 15.315% Interest rate: JPY swap rates (Bloomberg ticker: JY0003M <Index>) / Cash withholdings tax rate: 15.315%
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JPX-Nikkei 400 S&P ASX 200
15% 4 .
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Interest rate: JPY swap rates (Bloomberg ticker: JY0003M <Index>) / Cash withholdings tax rate: 15.315% Interest rate: Australian bank bill rates (Bloomberg ticker: BBSW3M <Index>) / Net dividends excluding franking
credits
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: Offshore KRW NDF (Bloomberg ticker: KWNI3M <Curncy>) / Cash withholdings tax rate: 15%
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Interest rate: KRW 3M CD rate (Bloomberg ticker: KWCDC <Curncy>) / Cash withholdings tax rate: 15%
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Hang Seng Hang Seng China Enterprises (H-shares)
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Interest rate: HIBOR (Bloomberg ticker: HIHDOIM <Index>) / Cash withhodlings tax rate: 10% for H-shares Interest rate: HIBOR (Bloomberg ticker: HITHDO1M <Index>) / Cash withholdings tax rate: 10%
and Red chips
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CSI 300 (SHSZ300) - Offshore SGX FTSE China A50 (XIN9I) - Offshore
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Interest rate: Offshore CNH Rate (Bloomberg ticker: CNHI1M <Curncy>) / Cash withholdings tax rate: 10% Interest rate: Offshore CNH Rate (Bloomberg ticker: CNHI1M <Curncy>) / Cash withholdings tax rate: 10%
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Interest rate: Offshore CNH Rate (Bloomberg ticker: CNHI1M <Curncy>) / Cash withholdings tax rate: 10% Interest rate: Offshore CNH Rate (Bloomberg ticker: CNHI1M <Curncy>) / Cash withholdings tax rate: 10%
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FTSE Taiwan MSCI Taiwan - Offshore
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Interest rate: Offshore TWD NDF (Bloomberg ticker: NTNIIM <Curncy>) / Withholdings tax rate on cash/stock Interest rate: Offshore TWD NDF (Bloomberg ticker: NTNIIM <Curncy>) / Withholdings tax rate on cash/stock
dividends: 10% dividends: 10%
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Interest rate: Offshore TWD NDF (Bloomberg ticker: NTNIIM <Curncy>) / Withholdings tax rate: 10% Interest rate: TDCC Secondary (Bloomberg ticker: TDSF30D <Index>) / Withholdings tax rate: 10%
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Interest rate: Offshore INR NDF (Bloomberg ticker: IRNI1M <Index>) / Cash withholdings tax rate: 0% Interest rate: INR Swap Onshore (Bloomberg ticker: IRSWOA <Curncy>) / Cash withholdings tax rate: 0%
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Interest rate: Offshore INR NDF (Bloomberg ticker: IRNI1M <Index>) / Cash withholdings tax rate: 0% Interest rate: Offshore MYR NDF (Bloomberg ticker: MRNI1M <Curncy>) / Cash withholdings tax rate: 0%

Page 12



November 8, 2022

J.PMorgan

Global Equity Index Futures Roll Chartbook - Asia Pacific

Global Quantitative & Derivatives Strategy
Source for data: J.P.Morgan Quantitative and Derivatives Strategy, Bloomberg Finance L.P.

+1212272 1215
+44(20) 7777-1018
+91(22) 6157-3324

bram kaplan@jpmorgan.com
davide.silvestrini@jpmorgan.com
twinkle.mehta@jpmchase.com

Bram Kaplan®*
Davide Silvestrini**
Twinkle Mehta®*

See Pages 32-35 for a full team list, contact details and legal affiliations.

MSCI Singapore HANG SENG TECH
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Interest rate: SGD swap rates (Bloomberg ticker: SORF1M <Index>) / Cash withholdings tax rate: 0%

Interest rate: HIBOR (Bloomberg ticker: HIHDO1M <Index>) / Cash withholdings tax rate: 10%
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Interest rate: THB offshore forward (Bloomberg ticker: THB13M <Curncy>) / Cash withholdings tax rate: 10% Interest rate: Offshore CNH Rate (Bloomberg ticker: CNHIIM <Curncy) / Cash withholdings tax rate: 10%
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Interest rate: ESTR rates (Bloomberg ticker: EESWEC <Curncy>) Interest rate: SONIA rates (Bloomberg ticker: BP0003M <Index>)
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Interest rate: ESTR rates (Bloomberg ticker: EESWEC <Curncy>) Interest rate: SARON rates (Bloomberg ticker: SFSNTC <Index>)
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Interest rate: ESTR rates (Bloomberg ticker: EESWEC <Curncy>) Interest rate: ESTR rates (Bloomberg ticker: EESWEC <Curncy>)
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Interest rate: ESTR rates (Bloomberg ticker: EESWEC <Curncy>) Interest rate: SEK swap rates (Bloomberg ticker: SKSWTNA <Curncy>)
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Interest rate: ESTR rates (Bloomberg ticker: EESWEC <Curncy>) Interest rate: ESTR rates (Bloomberg ticker: EESWEC <Curncy>)
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Interest rate: SOFR futures (Bloomberg ticker: SFRA <Comdty>) / Cash withholdings tax rate: 0% Interest rate: SOFR futures (Bloomberg ticker: SFRA <Comdty>) / Cash withholdings tax rate: 0%
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Interest rate: SOFR futures (Bloomberg ticker: SFRA <Comdty>) / Cash withholdings tax rate: 0% Interest rate: SOFR futures (Bloomberg ticker: SFRA <Comdty>) / Cash withholdings tax rate: 0%
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Interest rate: SOFR futures (Bloomberg ticker: SFRA <Comdty>) / Cash withholdings tax rate: 0% Interest rate: Canadian bank bill (Bloomberg ticker: BAA <Comdty>) / Cash withholdings tax rate: 0%
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Interest rate: SOFR futures (Bloomberg ticker: SFRA <Comdty>) / Cash withholdings tax rate: 0%
Historical roll costs in 3Q11-4Q13 are calculated based on realized dividends

MSCI EAFE

0.70%
0.60% -
0.50% -
0.40% -
0.30% -
0.20% -
0.10% -
0.00% -+
-0.10% -
-0.20% -

-0.30% -
3Q12  3Q13

B Quarterly Roll Cost (unannualized)

3Q14  3QI5 3Q16 3Q17 3QI8 3Q19 3Q20 3Q21 3Q22

0.12% 1
0.10% -

u Average Roll Cost by Day (past 1 year)

0.08% -
0.06% -
0.04% -
0.02% -
0.00% -
-0.02% -

-0.04% -
-0.06% -

8 7 6 5 4 3 2 1
Days to Expiry

10 9

Interest rate: SOFR futures (Bloomberg ticker: SFRA <Comdty>) / Cash withholdings tax rate: 0%
Historical roll costs in 3Q12-2Q15 are calculated based on realized dividends
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Equity Index Futures Contract Specifications

Contract Front-month Underlier Exch Curncy Cont Tick Trading Roll Last Final Settlement Notional Notional CFTC
Name Contract Ticker Size Size Hours Freqency Trading Price Calculation Open Int  Daily Vol*  Approved?
Ticker (Value) (Local Time) Day (LTD = Last trading day) (USD Mn) (USD Mn)
S&P 500 Emini ESA SPX CME uUsD 50 (USOD2152 5) 08:30-07:30 Quarterly 16-Dec-22 447,051 433,735 Y
S&p M.ld,400 FAA MID CME USD 100 0.1 18:00-17:00 Quarterly 16-Dec-22 11,744 3,696 Y
Emini (USD10) ,
Russell 2000 o1 Based on component stocks
usselt < RTYA RTY CME  USD 50 : 20:00-18:00 Quarterly  16-Dec-22 opening prices on the third Friday 45,697 22,492 v
Mini (USD5) .
% NASDAQ 100 025 of the expiration months
3 . :00-17: -Dec- Y
3 E-Mini NQA NDX CME USD 20 (USD5) 18:00-17:00 Quarterly 16-Dec-22 62,614 163,474
S DJIA Mini E- 1
g :00-17: -Dec- Y
< CBOT DMA INDU CBT USD 5 (USD5) 18:00-17:00 Quarterly 16-Dec-22 12,906 31,396
S&P/TSX 60 PTA SPTSX60 MSE CAD 200 } CAoblz 0 06:00'0?:61'? 5& 0930 arterly  15-Dec-22 Underlier's opening price on LTD+1 56,388 5,899 Y
MSCI EM Mini MESA MXEF NYF UsD 50 (U%IIDS) 20:00-18:00 Quarterly 16-Dec-22 Underlier's closing price on LTD 53,535 7,151 Y
MSCI EAFE MFSA MXEA NYF uUsD 50 (U%IID 5) 20:00-18:00 Quarterly 16-Dec-22 Underlier's closing price on LTD 35,235 4,940 Y
1 Arithmetic average of underlier's price in
:50-22: -Dec-. ¥
Euro Stoxx 50 VGA SXSE EUX EUR 10 (EUR10) 07:50-22:00 Quarterly 16-Dec-22 11:50-12:00 CET on LTD 170,505 42,515
0.5 Based on component stocks'
:00-21: -Dec- . . Y
FTSE 100 ZA UKX ICF GBP 10 (GBPS) 01:00-21:00 Quarterly 16-Dec-22 auction prices on LTD 47,146 11,490
1 Based on component stocks'
:50-22: -Dec- . . Y
DAX GXA DAX EUX EUR 25 (EUR25) 07:50-22:00 Quarterly 16-Dec-22 Xetra auction prices on LTD 31,493 25,959
1 Based on component stocks'
:50-22: -Dec- . . Y
SMI SMA SMI EUX CHF 10 (CHF10) 07:50-22:00 Quarterly 16-Dec-22 opening prices on LTD 20,210 4,483
0.5 Arithmetic average of underlier's price in
N .00-22- Nov-. Y
? CAC CFA CAC EOP EUR 10 (EURS) 08:00-22:00 Monthly 18-Nov-22 15:40-16:00 CET on LTD 16,211 6,397
LE OMX QCA OMX SSE SEK 100 (S}gg 5) 09:00-17:25 Monthly 18-Nov-22 VWAP of underlier on LTD 8,493 2,744 Y
0.05 Arithmetic average of underlier's price in
:00-22: - - Y
AEX EOA AEX EOE EUR 200 (EUR10) 08:00-22:00 Monthly 18-Nov-22 15:30-16:00 CET on LTD 5,825 3,740
1 Arithmetic average of underlier's price in
:00-20: -Nov- v
IBEX IBA IBEX MFM EUR 10 (EUR10) 08:00-20:00 Monthly 18-Nov-22 16:15-16:45 CET on LTD 5,367 1,596
5 Based on component stocks'
:00-17: -Dec- . . Y
FTSE MIB STA FTSEMIB MIL EUR 5 (EUR25) 09:00-17:50 Quarterly 16-Dec-22 opening prices on LTD 16,075 2,733
0.05 Arithmetic average of underlier's price in
:00-17: -Dec-. v
SX7E CAA SX7E EUX EUR 50 (EUR2.5) 08:00-17:00 Quarterly 16-Dec-22 11:50-12:00 CET on LTD 7,704 1,355

* Average aggregate daily volume for the past 3 months
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Equity Index Futures Contract Specifications

Contract Front-month  Underlying Exch Curncy Cont Tick Trading Roll Last Final Settlement Notional Notional CFTC
Name Contract Index Size Size Hours Freqency Trading Price Calculation Open Int  Daily Vol*  Approved?
Ticker Ticker (Value) (Local Time) Day (LTD = Last trading day) (USD Mn) (USD Mn)
0.5 08:45-15:15 & 16:30-
-Dec- Y
TOPIX TPA TPX OSE JPY 10000 (IPY5000) 05:30 Quarterly 08-Dec-22 65,240 11,093
o 10 08:45-15:15 & 16:30- Based on component stocks'
Nikkei 225 NKA NKY OSE JPY 1000 (JPY10000) 0530 Quarterly 08-Dec-22 opening prices on LTD+1 54,884 13,265 Y
5 08:45-15:15 & 16:30-
Nikad e v
JPX-Nikkei 400 JPWA JPNK400 OSE JPY 100 (IPY500) 05:30 Quarterly 08-Dec-22 960 109
1 09:50-16:30 & 17:10- Based on component stocks'
-Dec- Y
S&P ASX 200 XPA AS51 SFE AUD 25 (AUD25) 07:00 Quarterly 15-Dec-22 opening prices on LTD 27,216 7,127
0.05 09:00-15:45 & 18:00-
e e elain o v
KOSPI 200 KMA KOSPI2 KFE KRW 250000 (KRW12500) 05:00 Quarterly 08-Dec-22 Underlier's closing price on LTD 22,798 16,841
1 09:15-16:30 & 17:15- Arithmetic average of quotations
Hang Seng HIA HSI HKG HKD 50 (HKD50) 23:45 Monthly 29-Nov-22 taken at 5-min intervals of the 16,405 15,745 Y
. . 1 09:15-16:30 & 17:15- continuous trading session and
H-shares HCA HSCEI HKG HKD 50 (HKD50) 23:45 Monthly 29-Nov-22 at the close on LTD 17,613 6,358 Y
MSCIEM Asia ~ ANSA MIMS NYF  USD 100 ([?;])355) 09:00'13;1'2 5& 1840 Guarterly  16-Dec-22  Underlier's closing price on LTD 3,113 81 Y
FTSE China 1 09:00-16:35 & 17:00-
N e el o v
A50 XUA XINOI SGX USD 1 (USDI) 04:45 Monthly 29-Nov-22 Underlier's closing price on LTD 9,707 4,741
0.2 09:30-11:30 & 13:00- Arithmetic average of underlier's
-Nov- N
CSI 300 IFBA SHSZ300 CFF CNY 300 (CNY60) 15:00 Monthly 18-Nov-22 price for last 2 hours on LTD 30,750 14,505
0.2 09:30-11:30 & 13:00- Arithmetic average of underlier's
-Nov- N
E, CSI 500 FFDA SH000905 CFF CNY 200 (CNY40) 15:00 Monthly 18-Nov-22 price for last 2 hours on LTD 52,904 16,375
S . - .
3 0.2 09:30-11:30 & 13:00- Arithmetic average of underlier's
-Nov- N
.°§ SSE50 FFBA SSE50 CFF CNY 300 (CNY60) 15:00 Monthly 18-Nov-22 price for last 2 hours on LTD 12,333 6,098
2] .45_13- .15.
T MSCI Taiwan HIAA TAMSCI HKG UsD 100 w ng 10) 08:45 13452 5& 1415 Monthly 29-Nov-22 Underlier's closing price on LTD 880 428 Y
. 1 08:45-13:45 & 15:00- Arithmetic average of underlier's
-Nov- Y
Taiwan TAIEX FTA TWSE FTX TWD 200 (TWD200) 05:00 Monthly 16-Nov-22 price for last 30 mins on LTD 6,882 14,152
S&P CNX 0.05 . . .
NZA NIFTY NSE INR 50 09:15-15:30 Monthly 24-Nov-22 Underlier's closing price on LTD, 2,952 2,637 Y
NIFTY (NSE) (INR2.5) .
S&P CNX 05 09-00-18:15 & 18:40 i.e. VWAP of component stocks
; R e -Nov- for last 30 mi Y
NIFTY (SGX) IHA NIFTY SGX USD 2 (USDI) 04:45 Monthly 24-Nov-22 or las mins 9,613 4,470
MSCI 0.05 08:30-17:10 & 17:40- Based on component stocks'
-Nov- Y
Singapore QZA SIMSCI SGX SGD 100 (SGDS) 0445 Monthly 29-Nov-22 opening prices on LTD + 1 4,514 1,230
0.25 08:30-17:10 & 17:40-
i W -Nov- Y
FTSE Taiwan TWTA FTCRTWRP  SGX USD 40 (USDI10) 04:45 Monthly 29-Nov-22 4,763 3,062
. 0.1 9:45-12:30 & 14:15- N Arithmetic average of quotations
-Dec- Y
Thai SET 50 BCA SET50 TEF THB 200 (THB20) 16:55 Monthly 29-Dec-22 taken at 1-min intervals for last 15 2,717 1,366
mins and closing price on LTD
(ex. 3 highest and lowest values)
Hang Seng 1 08:30-17:10 & 17:40-
-Nov- Y
Tech HCTA HSTECH HKG  HKD 50 (HKD50) 04:45 Monthly 29-Nov-22 3,327 1,720
0.5 08:45-12:45 & 14:30- Arithmetic average of unlderlier's price
-Nov- Y
KLCI IKA FBMKLCI MDE MYR 50 (MYR25) 17:15 Monthly 30-Nov-22 for last 30 mins on LTD 517 187
MSCI China 0.2 09:30-11:30 & 13:00- Arithmetic average of underlier's
-Nov- N
A50 MCYA MXCNA50C HKG UsD 25 (USDS) 15:00 Monthly 18-Nov-22 price for last 2 hours on LTD 1,150 782

* Average aggregate daily volume for the past 3 months. ~ ” Thai SET 50 futures now have monthy contracts while their liquidity has yet to pick up.
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MSCI World (DM) Index Replication via Index Futures

MXWO Replication # of Contracts in Portfolio

Generic . Contract i MSCI global indices.cover.all the major global eql.}ity
Index Name Ticker ~ Country Exchange  Crncy. ADV M) 6 8 indices. They comprise all investable large- and mid-cap

Future Size

ES1 S&P 500 Index SPX United Stat Chicago M 64.2% securities and include ~85% of each market’s free float-
VGl Buro Stoxx 50 Pr SX5E Germany  Burex EUR 10 $ 36979 | 15.1% 8.7% 8.8% 7.9% adjusted market capitalization. Many passively managed
TP1 Topix Index (Tokyo) TPX Japan Osaka Exch  JPY 10,000 $ 11,048 | 8.5% 8.3% 8.0% 7.8% funds and ETFs use MSCI indices as a benchmark while
Z1 Ftse 100 Index UKX Britain ~ ICEFutures  GBP 10 S 9871 50% 4.9% 3.7% 3.5% active and enhanced funds, and hedge funds have

SM1 Swiss Market Index SMI Switzerland Eurex CHF 10 $ 3,884 - 5.1% 5.6% 4.8% significant exposure to these indices.

PTI S&P/Tsx 60 Index SPTSX60 Canada  Montreal E  CAD 200 $ 3,020 - 5.0% 32% 3.2% ) )

XP1 S&P/Asx200 Index AS51 Australia  ASX Trade AUD 25§ 5497 - 3.1% 2.5% There are actively traded listed futures on the MSCI
RTYA  Russell 2000 Index RTY United Stat Chicago M« USD 50 $ 21,733 - - 24% 2.8% EAFE and MSCI EM indices, but not other MSCI global
QCl Omx Stockholm 30 Index OMX Sweden OMXNord  SEK 100 $ 2,134 . . . 1.6% indices, and liquidity of the former can sometimes be

HII Hang Seng Index HSI Hong Kong Hong Kong _ HKD 50 $ 26,168 - - - 1.7% enhanced by trading replicating baskets of country
Correlation (%) 99.8% 99.8% 99.8% 99.9% futures. In addition to buying the constituent cash basket,
Historical Tracking Error (%) 0.8% 0.7% 0.6% 0.6% market participants can invest in these global benchmarks
Projected TE (%) 1.1% 0.7% 0.6% 0.5% through: ETFs, swaps, or replicating baskets of listed
Basket Average Notional Volume ($M) $ 224208 [ $ 211,977 | $ 204,119 | $ 201,105 futures.

* Correlation and historical tracking error calculated using the past three years of weekly US dollar returns. Basket average notional volume calculated based on the past 20D average volume

of individual futures. Based on data as of Feb 26, 2021. Replicating these indices through futures allows investors

to use liquid exchange-traded instruments with low

Performance of Benchmark and Replicating Futures Portfolios Correlation & Tracking Error of Replication Futures Portfolios transaction costs, i.e. tight bid-ask spreads, low
commissions, and low market impact for large
115

transactions due to the high liquidity. However, futures

‘ 99.9% 1.2% require investors to trade in a minimum block size (and
110 thus may be inefficient for small portfolios), to roll the
1 10% futures monthly/quarterly potentially at a premium or
105 o . discount, and to manage the FX and operational risk
99.8% | 1 0-8% associated with transacting across multiple currencies and
100 \ 1 06% exchanges. Futures also expose investors to tracking risk
95 since the replicating portfolios do not exactly match the
99.7% L 1 0.4% benchmark.
1, 0,
%0 Benchmark 4 Contract Basket :E:::::;Tr;iilmg Error (%) 1| 0.2% An example of futures repl.icating portfolios for MSCI
85 | 6 Contract Basket 8 Contract Basket Projeoted TE (%) World (Develf)pefi) Index is shown on the left. We
——— 10 Contract Basket 99.6% ‘ . 0.0% construct reph.catllng portfolios comprlslng.fou.r, SiX,
80 : ‘ 4 6 3 10 eight, and ten individual futures. Each replicating
Mar-18 Sep-18 Mar-19 Sep-19 portfolio is constructed with the objective of minimizing

# Contracts in Replicating Basket the projected tracking error of the basket relative to the

benchmark. We show these optimized futures basket
compositions and weights, along with country and
exchange information. We also present the historical and
projected tracking error, correlation, and liquidity for
each of these baskets vs the benchmark.
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MSCI EM Index Replication via Index Futures

MXEF Replication # of Contracts in Portfolio The second example is a futures replicationg portfolio for
Generic i T Ticker  Country Exchange 5 Con.tract ADV ) 8 MSCI EM Index. The futures replicating portfolio for
Future ) Size ($M) MSCI EM tends to show higher tracking error and lower
HC1 Hang Seng China Ent Ind: HSCEI  Hong Kong Hong Kong Futures Exchange HKD 50 $ 8453 38.8% 33.9% 33.4% 32.8% basket liquidity compared to that for MSCI World (DM)
KM1 Kospi 200 Index KOSPI2 South Korea Korea Exchange KRW 250,000 $ 15,844 20.5% 17.7% 16.2% 15.8% Index.
FT1 Msci Taiwan TAMSCI Taiwan Taiwan Futures Exchange TWD 200 $ 8,070 24.3% 17.2% 15.5% 14.7%
All Ftse/Jse Africa Top40Ix TOP40  South Africa South African Futures Exchange ZAR 10 $ 858 16.5% 10.6% 9.0% 8.8%
NZ1 Nifty 50 NIFTY India Natl Stock Exchange of India INR 75 $ 1,623 - 10.6% 9.2% 8.4%
BZ1 Brazil Ibovespa Index 1IBOV Brazil B3 Derivatives BRL 1 $ 3419 - 10.0% 7.9% 7.8%
MYI1 Msci Malaysia MXMY Singapore Singapore Exchange (was SIMEX) USD 20 $ 0 - - - 0.1%
ZVP1 Msci Mexico MXMX Germany Eurex USD 50 $ 10 - - 4.4% 4.1%
SST1 Msci Thailand MXTH Singapore Singapore Exchange (was SIMEX) USD 20 $ 0 - - - 3.6%
FXP1 Msci Russia MXRU Russia Eurex USD 10 $ 1 - - 4.6% 3.9%
Correlation (%) 96.6% 97.6% 97.7% 97.8%
Historical Tracking Error (%) 3.6% 2.7% 2.6% 2.5%
Projected TE (%) 4.2% 2.4% 2.1% 2.0%
Basket Average Notional Volume ($M) $ 8622|% 7661 |% 7,127[$ 6944

* Correlation and historical tracking error calculated using the past three years of weekly US dollar returns. Basket average notional volume calculated based on the past 20D average volume
of individual futures. Based on data as Feb 28, 2019.

Performance of Benchmark and Replicating Futures Portfolios Correlation & Tracking Error of Replication Futures Portfolios

130 98.0% 4.5%
Benchmark 97.8% I 1 4.0%
125 | 4 Contract Basket 97.6% | 3.5%
1 3.5%
120 F+ 6 Contract Basket 97.4% | 1 3.0%
8 Contract Basket !
L 97.2% r ——

s 10 Contract Basket ’ —. 1 2.5%

1o 97.0% | ,
96.8% | 2%
105 96.6% | 1
100 96.4% | @mgmm Correlation (%) 1 1.0%
o5 962% | @mgme Historical Tracking Error (%) 1 0.5%

Projected TE (%)
90 . . . 96.0% ! ! 0.0%
Jun-17 Dec-17 Jun-18 Dec-18 4 6 8 10

# Contracts in Replicating Basket
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Useful Bloomberg Functions for Index Futures

(1 CT <GO> - Index futures contracts table [1 FAIR <GO> - Index futures fair value page

ESH9 | 2793.50 +2.00 2793.50/2793.75 34x53 Prev 2791.50 ESH9 12793.25 +1.75 2793.00/2793.25 94 %89 Prev 2791.50

At d Vol 65179 Op 2790.50 Hi 2793.75 Lo 2785.25 Openlnt 2445886 @ Vol 65424 Op 2790.50 Hi 2793.75 Lo 2785.25 OpenInt 2445886 (&
D Actions ~ 2 Settings Futures Contract Table e lso e 90) Saveﬂp - Fair Value Monitor
H&F ?EU 'T LU . . Al‘\;; Atl_l’ 5 |)en&nt m FL];;#]E a Ti;ker E.SExpam - eF)l(Jture Price - Eﬁg Fair Future  Spread Fair Value Rich/Cheap MyAsk
4 Futures i . & G
o Intr ) Curve | CCRV »

DESH®  Mar1l9 2793.25 +1.75 2792.69 44 -12 - 12
JDESM9  Junl9 2 +1.50 2797.74 5.19 4.93 4.93

JESU9  Sepl9 80 C 2803.49 10.68 Cheap 3.49

YESZ9  Decl9 unch 2810.16 .19 17.35 Cheap 4.16

11} Roll Analysis
Compare v Vs - 13) Reset
i R e SPX Cash Future Price Chg Fair Future  Spread Fair Value Rich/Cheap MyBid ~ MyAsk
a [ 10Eso +1.50 0.19 -0.12 012 -0.12
Last Chg Settle Time i Open Int| Volume| Yest Settle Sl 15-Mar-20191 ndi ; 17) Dvd/¥ld
== T = = I | Days 12 N 2.76% % of Gross Dvd

15 ESM9 2792.81 2798.00 +1.50 2797.74 5.19 1 4.93 4.93
Exp 21-Jun-2019(=] Funding Rate , 18 Dvd/Yld 17.57] 2.06%
Days 110 Implied Rate .66% % of Gross Dvd 100%

16) ESHO M9 .00 . Cheap 0.05

Transaction Costs

Percent O Index Points
Stock vs Futures Futures vs Futures Total Cost
Stk Bid/A: Fut Comn n Fut Bid/As Buy 1/Sell Futur
Stk Bor| Fut Bid/A g Fut Commission Sell 1/Buy Fut
Stk Commiss Other ] Total Roll Future

Suggested Functions HCP Follow a index's daily price changes HCPI Scan open/high/low/close price changes

Used with permission of Bloomberg Finance L.P.

Example: ESH9 vs SPX
The index futures ticker is determined as "Index futures generc ticker + Month code + Year  Theo. Future (2792.69) = Cash (2792.81) + Fair Spread (-0.12)

code". For example, the ticker for the S&P 500 Emini Mar19 contract is: Fair Spread (-0.12) = Interest (2792.81 x 2.429% x 12/360) - Dividend (2.38)

ES+H+ 9= ESHY9

Futures month codes are as follows:
Month 1 2 3 4 5 6
Code F G H J K M N Q U \Y X Z

~
oo
o
—_
S
—_—
—_—
—_—
o
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[ BDVD <GO> - Index dividend page (Bloomberg

HSI Index BDVD
#<G0> to view details
96) Export to Excel

Period [N £

Summary Chart

Index BDVD

Bloomberg Dividend Projections - HSI

400/11/11 [09/11/12 gd Dividend [HKD |l

7" | M Dividend (in Index Points)
300
250

100

T

0 —
09/11 11/11 01/12 03/12 05/12 07/12

Dividend Tnformation
1) Total Dividend (in Index Points)
2] Total # of Dividends
Projected 12M Dividend Yield
T h

Used with permission of Bloomberg Finance L.P.

Index dividend is a reflection of the cash dividend drop on ex-day for the constituent
companies.

Index dividend = Dividend per share x Index shares / Index divisor

Note that "Index shares" is calculated based on index methodology (including free-float
adjustments, capping, etc). An example is shown on the right:

HSI Index BDVD
#<G0> to view details, <MENU> To Return
96) Export to Excel

9/30/2011

Company Dividend
(2))

A plc 12.56

B plc 14.00

Market Free Float
Shares Value Factor
(m) (£Em)
61,443 7,717.2 1.00
22,579 3,161.0 1.00

Total xd adjustment for Index
Index divisor = 3,918.36

Bloomberg Dividend Projections - HSI

Index BDVD

xd
adjustment
(points)

1.97
0.81

2.78

Company A: Dividend drop = 0.1256 x 61,443 / 3918.36 = 1.97 index points
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Useful Bloomberg Functions for Index Futures

¢ IYC1 <GO> - Yield curve for Index futures financing cost
Index TYC

for explanation.
Hit <PAGE> for more info or <MENU> for list of curves.
YIELD CURVE - OFFSHORE KRW NDF CCS

I mid 311910

for explanation. Index ITYC

Enter curve selection <go>
SINGLE YIELD CURVE

2.80

) Korea Treasury Bond
) KDB Benchmarks
) KEPCO Benchmarks
4 Onshore KRW/KRW IRS
) [Onshore KRW/USD CCS

0 ﬁffshore KRW NDF CCE

Used with permission of Bloomberg Finance L.P.
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J.P. Morgan Equity Index Futures Research Coverage

e Futures Roll Report (Monthly/Quarterly) e Global Equity Liquid Markets (Weekly) e Futures Roll Chartbook (Monthly)

- Highlights the risk and likely outcomes of the roll into - Contains an overview of volume trends in global liquid }u(tjl(l)rI:: ins a roll cost analysis for major global equity index
exPILY: eqqity ma rkets: stocks and programs, futures, ETFs and ETF Published separately on the Indian single stock futures

- Published quarterly for US indices, Nikkei 225/TOPIX,  options, index and stock options.

KOSPI 200, S&P ASX 200 and monthly for European

indices and other Asian indices.
JPMorgan JPMorgan o e i

R B 1L gl YO i Sl
M . o . " Asia Equity Futures Monthly Roll Update - August-2016 i s o ol et
J.PMorgan - Global Equity Liquid Markets wseps P s bt et i fn
< 05 Jume 2013 Gickel Quanitiive & Dixivelives Marks Kebmenic 19 o S (P i 19 Mg B g Ko Lsind TEC R ————
e T Vi
. Scamces fr dats. Global Qusseaerve 0 ceact detsls 1o legal sBkances
US Equity Futures Outlook I i ik :
J Sep 2013 T ey ma AT 1Y 4 Rem)_wan_ur0
une ep This gt comtaion 2 overview n{};hf};ol‘.mu wwends a liquad exquaty nuxkrlvi s:.xhkunl Programs, Futures 511; and ELr:j byl i norin i Sty ™ w2
Options, Index and Stock Options. three sections of the report summanze lsqusd market activity mn the Amencas, Europe an sl
i w Regime for Fi
Special Topic: The New Regime for Funding Rates Asa For each product and regson we show the average umover aver the past week and compare 1t 1o 1ts histoncal levels  sia EMdsia st wichis |
s
3269 1Y rug-18080) flwadby NSENTFTY (s 285% v I avg .38, SGHNTFTY (sm 2718415 1Y -
e W 0.749%) s HS] (s 2.00% vs 1Y 2vg 0.419%). Withoutanysgaificent change i e ket sen e, e xpact e
o e e : : ol
Brom Kaplan, CFA Contents: Page Y . 015 Tttt larts e s gt
~ —— . . e 2
- e At p—— Americas Equity Liguid Markets 2 W a g |
Asjun Mehen (A ) . 2445 1Y v 1255% e £
mean-reveruon ko " by %0 " a id N
spreads in the ipecial Europe Equity Liguid Markets 4 125 YID highof 149 &
Marke Kolamorvi Asia Pacific Equity Liguid Markets 6 - SRR . X
ehsietipr RSO &
» - et R
ol ot i e sod 'anu.h 10 cur Fed Funds based FV 3P Mogm = - Global Head b e} Yok Al W bk N At
dradend avamptions However we wee Louted diadend mk this - Avg. Dusly Tumover by hastrmesses (Fast Woek. S0 Make Kabaovie i1 i)
u frw unan: d drmadends d o & -
v'i‘::‘- :\' - S S——— e e - oFuzm Futures Roll Cost Summary
P s Gt 323 eCxh e s v & S Hor Rl Cox™ Rl Furdegts”  Voume WD BA
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Analyst Certification: The Research Analyst(s) denoted by an “AC” on the cover of this report certifies (or, where multiple Research Analysts are primarily responsible for this report, the Research Analyst denoted by an “AC” on the cover or within the document individually certifies,
with respect to each security or issuer that the Research Analyst covers in this research) that: (1) all of the views expressed in this report accurately reflect the Research Analyst’s personal views about any and all of the subject securities or issuers; and (2) no part of any of the Research
Analyst's compensation was, is, or will be directly or indirectly related to the specific recommendations or views expressed by the Research Analyst(s) in this report. For all Korea-based Research Analysts listed on the front cover, if applicable, they also certify, as per KOFIA
requirements, that the Research Analyst’s analysis was made in good faith and that the views reflect the Research Analyst’s own opinion, without undue influence or intervention.

All authors named within this report are Research Analysts who produce independent research unless otherwise specified. In Europe, Sector Specialists (Sales and Trading) may be shown on this report as contacts but are not authors of the report or part of the Research Department.

Important Disclosures

This report is a product of the research department's Global Equity Derivatives and Quantitative Strategy group. Views expressed may differ from the views of the research analysts covering stocks or sectors mentioned in this report. Structured securities, options, futures and other
derivatives are complex instruments, may involve a high degree of risk, and may be appropriate investments only for sophisticated investors who are capable of understanding and assuming the risks involved. Because of the importance of tax considerations to many option transactions,
the investor considering options should consult with his/her tax advisor as to how taxes affect the outcome of contemplated option transactions.

Company-Specific Discl es: Important disclosures, including price charts and credit opinion history tables, are available for compendium reports and all J.P. Morgan—covered companies, and certain non-covered companies, by visiting https://www.jpmm.com/research/disclosures,

calling 1-800-477-0406, or e-mailing research.disclosure.inquiries@jpmorgan.com with your request.

Explanation of Equity Research Ratings, Designations and Analyst(s) Coverage Universe:

J.P. Morgan uses the following rating system: Overweight [Over the next six to twelve months, we expect this stock will outperform the average total return of the stocks in the analyst’s (or the analyst’s team’s) coverage universe.] Neutral [Over the next six to twelve months, we expect
this stock will perform in line with the average total return of the stocks in the analyst’s (or the analyst’s team’s) coverage universe.] Underweight [Over the next six to twelve months, we expect this stock will underperform the average total return of the stocks in the analyst’s (or the
analyst’s team’s) coverage universe.] Not Rated (NR): J.P. Morgan has removed the rating and, if applicable, the price target, for this stock because of either a lack of a sufficient fundamental basis or for legal, regulatory or policy reasons. The previous rating and, if applicable, the price
target, no longer should be relied upon. An NR designation is not a recommendation or a rating. In our Asia (ex-Australia and ex-India) and U.K. small- and mid-cap equity research, each stock’s expected total return is compared to the expected total return of a benchmark country market
index, not to those analysts’ coverage universe. If it does not appear in the Important Disclosures section of this report, the certifying analyst’s coverage universe can be found on J.P. Morgan’s research website, https://www.jpmorganmarkets.com.

Overweight  Neutral ~Underweight

(buy) (hold) (sell)

T.P. Morgan Global Equity Rescarch Coverage®  50% 37% 13%
IB clients** 50% 46% 33%
JPMS Equity Rescarch Coverage* 50% 38% 12%
IB clients** 70% 68% 50%

*Please note that the percentages might 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 only of FINRA ratings distribution rules, 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.

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.

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

UK MIFID FICC research unbundling exemption: UK clients should refer to UK MIFID Research Unbundling exemption for details of JPMorgan’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).
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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.

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 of JPMS may perform services for the ETFs, including trust, custodial, administration, lending, index calculation and/or maintenance and other services.

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.
Options and Futures related research: If the information contained herein regards options- or futures-related research, such information is 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 http://www.finra.org/sites/default/files/Security_Futures_Risk_Disclosure_Statement_2018.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

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 J.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. 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, this material has been distributed by the legal entity responsible for production. 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, Clearing and Settlement Participant of ASX Limited and CHI-X. This material is issued and
distributed in Australia by or on behalf of JPMSAL 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 J.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 / ouvidoria.jp.morgan@jpmorgan.com. Canada: J.P. Morgan Securities Canada Inc. is a registered investment dealer, regulated by the Investment Industry Regulatory Organization of Canada 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. Dubai International Financial Centre (DIFC): JPMorgan Chase Bank, N.A., Dubai Branch is regulated by the Dubai Financial Services Authority (DFSA) and its registered address is Dubai International Financial Centre - The
Gate, West Wing, Level 3 and 9 PO Box 506551, Dubai, UAE. This material has been distributed by JP Morgan Chase Bank, N.A., Dubai Branch to persons regarded as professional clients or market counterparties as defined under the DFSA rules. European Economic Area (EEA):
Unless specified to the contrary, research is distributed in the EEA by J.P. Morgan SE (“JPM SE”), which is subject to prudential supervision by the European Central Bank (“ECB”) in cooperation with BaFin and Deutsche Bundesbank in Germany. JPM SE is a company headquartered in
Frankfurt with registered address at TaunusTurm, Taunustor 1, Frankfurt am Main, 60310, Germany. The material 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 MiFID II and its respective
implementation in their home jurisdictions (“EEA professional investors™). This material must not be acted on or relied on by persons who are not EEA professional investors. Any investment or investment activity to which this material relates is only available to EEA relevant persons
and will be engaged in only with EEA relevant persons. Hong Kong: J.P. Morgan Securities (Asia Pacific) Limited (CE number AAJ321) is regulated by the Hong Kong Monetary Authority and the Securities and Futures Commission in Hong Kong, and J.P. Morgan Broking (Hong
Kong) Limited (CE number AAB027) is regulated by the Securities and Futures Commission in Hong Kong. JP Morgan Chase Bank, N.A., Hong Kong (CE Number AAL996) is regulated by the Hong Kong Monetary Authority and the Securities and Futures Commission, is organized
under the laws of the United States with limited liability. Where the distribution of this material is a regulated activity in Hong Kong, the material is distributed in Hong Kong by or through J.P. Morgan Securities (Asia Pacific) Limited and/or J.P. Morgan Broking (Hong Kong) Limited.
India: J.P. Morgan India Private Limited (Corporate Identity Number - U67120MH1992FTC068724), having its registered office at J.P. Morgan Tower, Off. C.S.T. Road, Kalina, Santacruz - East, Mumbai — 400098, is registered with the Securities and Exchange Board of India (SEBI) as
a ‘Research Analyst’ having registration number INHO00001873. J.P. Morgan India Private Limited is also registered with SEBI as a member of the National Stock Exchange of India Limited and the Bombay Stock Exchange Limited (SEBI Registration Number — INZ000239730) and as
a Merchant Banker (SEBI Registration Number - MB/INM000002970). Telephone: 91-22-6157 3000, Facsimile: 91-22-6157 3990 and Website: http:/www.jpmipl.com. JPMorgan Chase Bank, N.A. - Mumbai Branch is licensed by the Reserve Bank of India (RBI) (Licence No. 53/
Licence No. BY.4/94; SEBI - IN/CUS/014/ CDSL : IN-DP-CDSL-444-2008/ IN-DP-NSDL-285-2008/ INBI00000984/ INE231311239) as a Scheduled Commercial Bank in India, which is its primary license allowing it to carry on Banking business in India and other activities, which a
Bank branch in India are permitted to undertake. For non-local research material, this material is not distributed in India by J.P. Morgan India Private Limited. Indonesia: PT J.P. Morgan Sekuritas Indonesia is a member of the Indonesia Stock Exchange and is registered and supervised by
the Otoritas Jasa Keuangan (OJK). Korea: J.P. Morgan Securities (Far East) Limited, Seoul Branch, is a member of the Korea Exchange (KRX). JPMorgan Chase Bank, N.A., 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 Services Commission (FSC) and the Financial Supervisory Service (FSS). For non-macro research material, the material is distributed in Korea by or through J.P. Morgan Securities (Far East) Limited, Seoul Branch. Japan: JPMorgan Securities
Japan Co., Ltd. and JPMorgan Chase Bank, N.A., Tokyo Branch are regulated by the Financial Services Agency in Japan. 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. Mexico: J.P. Morgan Casa de Bolsa, S.A. de C.V.and J.P. Morgan Grupo Financiero are members of the Mexican Stock Exchange and are authorized to act as a broker dealer
by the National Banking and Securities Exchange Commission. 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 Dispute Resolution) Act of 2008. Pakistan: J. P. Morgan Pakistan Broking (Pvt.) Ltd is a member of the Karachi Stock Exchange and regulated by the Securities and Exchange Commission of Pakistan. Philippines: J.P. Morgan
Securities Philippines Inc. is a Trading Participant of the Philippine Stock Exchange and a member of the Securities Clearing Corporation of the Philippines and the Securities Investor Protection Fund. It is regulated by the Securities and Exchange Commission. Russia: CB J.P. Morgan
Bank International LLC is regulated by the Central Bank of Russia. Singapore: This material is issued and distributed in Singapore by or through J.P. Morgan Securities Singapore Private Limited (JPMSS) [MCI (P) 060/08/2022 and Co. Reg. No.: 199405335R], which is a member of the
Singapore Exchange Securities Trading Limited, and/or JPMorgan Chase Bank, N.A., Singapore branch (JPMCB Singapore), both of which are regulated by the Monetary Authority of Singapore. This material is issued and distributed in Singapore only to accredited investors, expert
investors and institutional investors, as defined in Section 4A of the Securities and Futures Act, Cap. 289 (SFA). This material is not intended to be issued or distributed to any retail investors or any other investors that do not fall into the classes of “accredited investors,” “expert investors”
or “institutional investors,” as defined under

Section 4A of the SFA. Recipients of this material in Singapore are to contact JPMSS or JPMCB Singapore in respect of any matters arising from, or in connection with, the material. As at the date of this material, JPMSS is a designated market maker for certain structured
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Stock Exchange (company-type) and regulated by the Taiwan Securities and Futures Bureau. Material relating to equity securities is issued and distributed in Taiwan by J.P. Morgan Securities (Taiwan) Limited, subject to the license scope and the applicable laws and the regulations in
Taiwan. According to Paragraph 2, Article 7-1 of Operational Regulations Governing Securities Firms Recommending Trades in Securities to Customers (as amended or supplemented) and/or other applicable laws or regulations, please note that the recipient of this material is not
permitted to engage in any activities in connection with the material that may give rise to conflicts of interests, unless otherwise disclosed in the “Important Disclosures™ in this material. Thailand: This material is issued and distributed in Thailand by JPMorgan Securities (Thailand) Ltd.,
which is a member of the Stock Exchange of Thailand and is regulated by the Ministry of Finance and the Securities and Exchange Commission, and its registered address is 3rd Floor, 20 North Sathorn Road, Silom, Bangrak, Bangkok 10500. UK: Unless specified to the contrary,
research is distributed in the UK by J.P. Morgan Securities plc (“JPMS plc”) which is a member of the London Stock Exchange and is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority. JPMS plc
is registered in England & Wales No. 2711006, Registered Office 25 Bank Street, London, E14 5JP. This material is directed in the UK only to: (a) persons having professional experience in matters relating to investments falling within article 19(5) of the Financial Services and Markets
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be made; all such persons being referred to as "UK relevant persons". This material must not be acted on or relied on by persons who are not UK relevant persons. Any investment or investment activity to which this material relates is only available to UK relevant persons and will be
engaged in only with UK relevant persons. Research issued by JPMS plc has been prepared in accordance with JPMS plc's policy for prevention and avoidance of conflicts of interest related to the production of Research which can be found at the following link: J.P. Morgan EMEA -
Research Independence Policy. U.S.: J.P. Morgan Securities LLC (“JPMS”) is a member of the NYSE, FINRA, SIPC, and the NFA. JPMorgan Chase Bank, N.A. is a member of the FDIC. Material published by non-U.S. affiliates is distributed in the U.S. by JPMS who accepts
responsibility for its content.

General: Additional information is available upon request. The information in this material has been obtained from sources believed to be reliable. While all reasonable care has been taken to ensure that the facts stated in this material are accurate and that the forecasts, opinions and
expectations contained herein are fair and reasonable, JPMorgan Chase & Co. or its affiliates and/or subsidiaries (collectively J.P. Morgan) make no representations or warranties whatsoever to the completeness or accuracy of the material provided, except with respect to any disclosures
relative to J.P. Morgan and the Research Analyst's involvement with the issuer that is the subject of the material. Accordingly, no reliance should be placed on the accuracy, fairness or completeness of the information contained in this material. There may be data discrepancy in this
material as a result of calculations, adjustments and/or translations to different languages, as applicable. J.P. Morgan accepts no liability whatsoever for any loss arising from any use of this material or its contents, and neither J.P. Morgan nor any of its respective directors, officers or
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market conditions or any other publicly available information. There can be no assurance that future results or events will be consistent with any such opinions, forecasts or projections, which represent only one possible outcome. Furthermore, such opinions, forecasts or projections are
subject to certain risks, uncertainties and assumptions that have not been verified, and future actual results or events could differ materially. The value of, or income from, any investments referred to in this material may fluctuate and/or be affected by changes in exchange rates. All pricing
is indicative as of the close of market for the securities discussed, unless otherwise stated. Past performance is not indicative of future results. Accordingly, investors may receive back less than originally invested. This material is not intended as an offer or solicitation for the purchase or
sale of any financial instrument. The opinions and recommendations herein do not take into account individual client circumstances, objectives, or needs and are not intended as recommendations of particular securities, financial instruments or strategies to particular clients. The recipients
of this material must make their own independent decisions regarding any securities or financial instruments mentioned herein and should seek advice from such independent financial, legal, tax or other adviser as they deem necessary. J.P. Morgan may trade as a principal on the basis of
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