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Cryptocurrency Markets

May Sees Modestly Monthly Prices Decline, but Volume
Fall Materially — Crypto Markets Needs New
Excitement

Crypto market capitalization fell in May for the first monthly decline of the year. Brokers, Asset Managers &

Total cryptocurrency market cap ended at $1.1tr down ~5% for the month. Exchanges
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and ultimately activity levels. Nonetheless, we are seeing some examples of
market innovation and additional adoption of blockchain for various use-cases.
This month, we highlight Bitcoin’s ordinals technology, which is driving greater
use of Bitcoin as a utility chain.
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e May sees crypto token prices fall across the board. Cryptocurrency prices ended May
lower MoM following a mostly flat April. Bitcoin fell 8% in May while Ether was more
resilient, down just -1%. The total cryptocurrency market capitalization ended at $1.10tr,
down over 5% from $1.16tr at the end of April. While its price depreciated more
meaningfully than the broader okaycryptocurrency market, we see Bitcoin retaining its
“store of value” designation despite giving back some of the gains made following the
banking crisis in March. Ethereum’s price was largely unchanged in May helped by the
‘ultra-sound-money’ which is seeing more Eth burned than issued. Interestingly, ETH
balances custodied on exchange has fallen to a Syr low post-Shapella as more are using
non-custodial wallets.

e Volumes continue to fall, a lot. May posted another month of significant volume
declines following already meaningfully lower activity in April. Volume dropped
generally 25%-30% across major exchanges with Binance experiencing what appears a
more meaningful decline vs. peers. We now see 2Q23TD ADV tracking ~50% lower than
1Q23 levels, with major US exchange volumes down 30%-50%. After seeing a
significantincrease in DEX activity in March and April as traders shifted to decentralized
venues like Uniswap, we saw that migration reverse in May with Uniswap volume more
inline with prior activity levels.

e Regulation remains in focus, particularly for exchanges. Regulatory scrutiny
continues to be an overhang on cryptomarkets as the SEC continues to pursue “regulation
by enforcement.” On June 5%, the SEC announced 13 charges against exchange leader
Binance including accusations that it has operated as an unregistered securities exchange.
Given the prominence of Binance as a crypto intermediary, both Bitcoin and Ether
dropped >5% in a day contributing to Coinbase’s stock 9% price decline. In May, we saw
leading crypto exchanges including Coinbase, Binance, Gemnini, and Bybit exiting or
hinting at exiting certain markets and products given poor regulatory clarity. We think this
regulatory risk particularly in the US is pressuring token prices and activity levels seen
as the industry overall underperformed this month.

e Bitcoin ordinals gain popularity over last 4 weeks. We see BTC Ordinals, which
undergird the Bitcoin blockchain to support NFT-like inscriptions, as an overall positive
for the ecosystem as it expands the utility of Bitcoin. However, the rise in activity levels
and use of blockspace is exposing issues with the Bitcoin’s capacity and efficiency, which
some think could threaten the longer term viability and adoption of ordinals pending new
protocol upgrades. See the first section below for an introduction on ordinals.

e Blockchain gaming wallets increased in May. Total blockchain unique active wallets
increased 9% m/m in May, rebounding from the prior month’s 11% decline. Similarly,
volume saw an uptick, increasing 24% m/m and reversing April’s 34% decline. In
addition to the increase in wallets and volume, a group we track of 10 popular blockchain
gaming tokens increased 3% m/m, outpacing BTC/ETH which decreased 5% and
marking the second straight month of outperformance. In terms of the top charts, Alien
Worlds maintained its top spot, while Pixels and Iskra came in at two and three,
respectively.

e Network hashrate reaches record high for fifth consecutive month. The average daily
network hashrate was 361 EH/s in May, up 6% from April, setting a record high for the
fifth consecutive month. Transaction fees, which normally make up 0.1 to 0.3 bitcoin per
block mined, spiked to over 5 bitcoin per block early in the month, attributable to a surge
in network volume from the adoption of ordinals protocol (more details below), which
should drive modest C2Q23 earnings upside for the industry at large. Our sense is that
hashrate growth could decelerate in the coming months (possibly lagging BTC price
appreciation), as funding and available rack space are hard to come by. See within for
details. Our full breakdown of May BTC mining activities can be found here.
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Bitcoin’s Use Cases Expanding Beyond a
Store of Value via Ordinals

Evidenced by our focus on Ethereum upgrades and overall use cases and technology in
the Ethereum blockchain, the Bitcoin blockchain has been notoriously viewed as a
clunkier and slower chain focused narrowly on transacting with BTC. A new
development, known as ordinals, has grown increasingly popular in recent week with
the technology allowing for the creation of Bitcoin-native digital artifacts, presenting a
new NFT-like use case for Bitcoin.

Overview of the Ordinals Technology

“Ordinals” refers to the numbered and inscribed satoshis on the Bitcoin blockchain
technology. This technology was rolled out at the beginning of 2023, but has become
more popular more in recent months. Note that this ordinal technology is possible given
two previous Bitcoin chain upgrades— the 2017 SegWit upgrade and the 2021 Taproot
upgrade.

Ordinals are Based on Numbering Satoshis, the Atomic Unit of the Bitcoin
Blockchain

Ordinals reference the satoshis (sats) that are organized according to a numbering
system with unique inscriptions, and contribute to an eventual , NFT-like use case. Sats
are a smaller unit of BTC on the Bitcoin blockchain; one BTC is comprised of 100mn
sats. Note that sats are considered the atomic unit of the Bitcoin blockchain. Thus, while
Bitcoin supply is capped at 21mn BTC, there are actually 2.1qn units available for
ordinal numbering. Sats can also be traded for other cryptocurrencies and are used for
smaller transactions.

Ordinal theory presents a way to inscribe extra code onto these sats and number them in
the order they are minted, so each SAT has a corresponding number and thus a unique
code of identification. As a result, an inscription corresponding to text or an image is
connected to that unique code which is then consequently considered a piece of the
larger Bitcoin chain, like an NFT, via a BRC-20 token (like Ethereum’s ERC-20 tokens).

Current Developments in Ordinals

Dune Analytics estimates that there are now over 10mn total inscriptions to date since
the ordinals protocol launched in January 2023, most of which are text inscriptions (vs.
other forms like images or audio). Note that were were only 3mn inscriptions following
the first week of May, so we suspect that we have seen significant adoption in the past 4
weeks.

We note that the BRC-721E token standard, announced May 30, now allows Ethereum
NFT holders to burn their ERC-721 tokens and inscribe them onto sats on the Bitcoin
network, converting Ethereum NFTs to these new Bitcoin-proxy NFTs. We view this
standard as a significant development as the new standard is essentially a bridge that
connects the two largest blockchains in existence via a legitimate use case.

Ordinals’ Controversial Impact on Cost and Efficiency of BTC
transactions
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Ordinal adoption has been controversial given the increased cost and capacity required.
Higher transaction costs are perpetrated by the amplified congestion caused by ordinals
since there are much larger blocks of inscribed data traveling through the protocol. This
were the same complaints witnessed on the Ethereum blockchain as DeFi and NFT
usage took off and congestion dominated that blockchain.

Ordinals are Increasing Costs on Bitcoin Blockchain

As a result of the increased use of ordinals for digital inscriptions prompted by BRC-20,
the cost to transact on the Bitcoin blockchain is increasing substantially. Many miners
are expecting a permanent reset in the value of block space given the increased use
cases presented by ordinals. Demand for block space will drive up transaction fees
which historically were low single digit percentages of the overall mining reward, but
miners have seen fees increase up to 75% of the reward in early May. Now, we see the
fee settling at ~10-20%, still an elevated level pre-ordinal.

Figure 1: BTC Transaction Fees Spike with Peak Protocol Congestion which Caused Binance to
Suspend BTC Withdrawals
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This increase in transaction value is one of largest concerns for this ordinal technology.
The Bitcoin chain itself routinely comes under fire given its PoW protocol that requires
miners to be heavily reliant on electricity usage to mine, and thus increased congestion
may exacerbate the validation, and thus the energy required to process such increased
quantity and size of transactions. Recall that on May 7 Binance halted all BTC
withdrawals twice within 12 hours due to a backlog of unprocessed BTC transactions.
Participants have now concluded that ordinals—combined with memecoin volume—are
likely to blame for the increased congestion that overwhelmed the protocol and
Binance’s processing of it.

Buildout of L-2 Solutions in Search of Lower Fees

To combat these higher transaction fees, developers are increasingly focused on Layer-2
solutions for Bitcoin. Most solutions are on Bitcoin’s Lightning Network which takes
smaller transactions off the mainnet into a separate channel that then record only the
result of the transaction back on the main chain. This process clears congestion and thus
lowers demand for block space and subsequently lower fees. Another example is
RooStock, a proxy for smart contracts via a two-way peg. We think Layer-2 will be
increasingly in focus for the cryptoecosystem as developers aim to scale these chains for
increased adoptions and use cases.
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State of Crypto Marketplace

The cryptoecosystem underperformed in May as most tokens experienced moderate
price depreciation, but significant overall declines in activity levels. Although the total
market cap remains above $1tr, the ecosystem lost -5% of its value in May, with
Ethereum falling -1% and Bitcoin falling 8%. The month’s average total volume fell -
25% from April’s average, even after average volumes fell a previous ~30% in April.

Cryptocurrency Prices / Market Cap Decline in May

The cryptocurrency market capitalization fell from $1.16tr in April to $1.1tr by the end
of May—the first MoM decline since December 2022. Bitcoin fell ~8% in May and
ended the month trading around~$27.1k which was significantly behind its 2023 high of
$30.5k posted just a month prior. Ethereum also declined, but still performed better than
Bitcoin. Ether posted only a ~1% decline by month-end, trading around ~$1.9k on May
31.

Figure 2: Total Crypto Market Cap Falls 5% in May as Volumes Start to Collapse
Total Crypto Ecosystem
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Table 1: Returns Table—Crypto Prices Mostly Decline Double-Digits in May
Returns
Ticker Name Ticker Last Price 1Q23 2Q23TD 2022 2023 TD April May
BITW US Equity | Bitwise Top 10 Crypto Index BITW US Equity $24 104% 5% -86% 95% 2% -3%
NDX Index NASDAQ 100 STOCK INDX NDX Index $14,254 21% 8% -32% 31% 1% 8%
GOLD Index LMBA Gold Price [GOLD Index $309 9% -1% 0% 8% 0% -1%
BTC Bitcoin BTC $27,117 72% -8% -64% 64% 3% -8%
ETH Ethereum ETH $1,866 52% -1% -67% 56% 4% -1%
BNB Binance Coin BNB $301 29% -10% -52% 23% 6% -10%
[ADA Cardano ADA $0 62% -5% -81% 52% -1% -5%
DOGE Dogecoin DOGE $0 9% -10% -59% 2% 4% -10%
XRP XRP XRP $1 59% 9% -59% 50% -13% 9%
SOL Solana SOL $21 108% -10% -94% 107% 11% -10%
DOT Polkadot DOT $5 46% -10% -84% 23% -7% -10%
XMA Polygon XMA $1 47% -10% -70% 17% -12% -10%

Source: Company reports and J.P. Morgan estimates; Note: prices reflect ending May 2023, Note that BITW considers NAV, not index
price.
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Details on the Crypto Market

The cryptocurrency markets trended negatively in May as token performance and
engagement worsened making it seem like investors disengaged. Contrary to the
deteriorating crypto marketcap, publicly traded crypto companies’ market capitalization
grew +12% in May. Coinbase led the group with its market cap up +17% on positive
earnings and the well-received buildout of its Bermudian derivatives exchange despite
ongoing regulatory overhang. The Bitcoin miners’ we track grew 4% in May with

another record monthly hash rate offsetting the spike in transaction fees driven by
ordinal throughput.

Figure 3: Public Crypto Companies Market Cap Recovers in May, up +12% MoM
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Bitcoin and Ether See Price Depreciation— Muted Volume Levels Persist in May
Bitcoin and Ethereum’s market caps were down in May, down -8% and -1%,
respectively. However, like the broader market, monthly average volumes fell
significantly for both tokens. Bitcoin volumes dropped another -16% after declining
~30% in April. Ether volumes more resilient last month, but dropped -29% in May. We
think this more significant drop in Ether is partially due to its higher volumes comp last
month following the activity regarding Ethereum’s Shanghai upgrade.

Figure 4: Bitcoin Activity Levels Figure 5: Ethereum Activity Levels
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Figure 6: Layer 1 Protocol (ex-BTC, ETH) Market Cap of Fell -8.5% in May; Ended at $82.5bn
Combined Value
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Figure 7: Defi Market Cap Falls Another 10% from April Month-end; Average Volumes Lower Again
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Figure 8: Stablecoin Market Cap Mostly Flat in May with USDC Continuing to Be a Share Donor
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The number of NFT holders ticked up MoM to 4.5mn from 4.3mn in May. Notice this
increase we saw in May reverses the shrinking number of NFT holders we have been
tracking YTD, per NFT Go data; however, the number of traders continue to decline. On
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average, there were ~149k traders in May, accelerating the YTD decline which recorded
~246k traders in April, ~275k in March, ~305k in February, and ~315k in January. The
market cap continues to slowly trend lower 2023TD per data from nft.io after dropped
most significantly following 1H22.

Figure 9: NFT Market Cap Still Trending Slightly Lower 2023TD
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Note this data was restated by the source vs. previous publications

The monthly average gas price spiked in May with an average of 72.5 vs. April’s
average of 40.0 Gwei. A month after the latest Ethereum upgrade which will eventually
lower fees, we are still seeing the higher transaction fees and activity levels drive greater
of Eth burn. Furthermore, we suspect the May increase was driven by meme coins like
PEPE and other limited edition meme-like NFTs.

Figure 10: Average Monthly Ethereum Gas Price Spiked in May from Network Congestion Driven by
Meme Coins
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Evolution of the Cryptocurrency Markets

After a more resilient April, May demonstrated some softness in the cryptocurreny
markets as prices, volumes, and sentiment declined. With the Ethereum Shapella
Upgrade now over a month behind us, we look to the future of the cryptocurrency
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markets with no new catalytic event in sight. While we see some new technological
developments—Ilike Bitcoin’s ordinals— the direction of the cryptocurrency markets
proves uncertain especially given ongoing regulatory overhang. However, we continue
to see this evolutionary shift of Bitcoin towards gold, increasingly mimicking the
commodity as a “store of value.”

Gold vs. Bitcoin — Bitcoin’s Case for a “Store of Value” Gains Merit in May

Bitcoin price ended down -8% in May from prior month-end, vs. gold down 1%
according to the gold/USD spot exchange rate changes. The crypto token price
continued to depreciate from its mid-April peak through the end of May. Gold, however,
fell this month on another Fed Funds rate +25bps hike and consequential stronger dollar.
While Bitcoin’s case for becoming a new “Store of Value” continues to show promise in
May, Bitcoin volatility remains meaningfully higher than gold’s.

Figure 11: Bitcoin v Gold Market Cap — Bitcoin Continues to Gain Ground from 2022 Sell-
off, but Still Well Below Gold
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Figure 12: Returns of Bitcoin vs. Gold Over Past Year
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Figure 13: 30 Day Volatility Stabilizes in May — Bitcoin vs. Gold
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Figure 14: Bitcoin to Ethereum Market Cap Ratio Averages 2.34 in May as Ethereum Outperforms in
May
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Figure 15: Defi as % of Eth Market Cap Drops to 18.7% in May— its Lowest July 2020
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Figure 16: Defi to Total Crypto Market Cap Ratio Drops Further to ~3.85% in May
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Figure 17: Ethereum Killers - Ethereum Still Dominant Layer-1 Chain; the Gap Widens Slightly to ~
$112mn MoM in May
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Source: CryptoCompare, Coinmarketcap.com, and J.P. Morgan Estimates

Figure 18: Stablecoin Relative Share Rises in May Amid Ecosystem Decline; Stablecoins Now Make
Up ~11% of Total Crypto Cap with USDT as Largest Contributor
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Table 2: Staked Crypto Trends in May — Ether Staking Participation Rises

Nominal Nominal Staked %
Project 0 Yield%  Staked % A Inflation % Real Yield % Lock-Up
Yield % . (Prior)
(Prior)

ETH2.0 6.7% 5.4% 15.8% 14.9% 0.6% 6.1% ~12 days
Cardano 3.3% 3.3% 49.5% 51.8% 1.6% 1.7% No Lock-Up
Solana 7.3% 7.3% 71.5% 72.0% 5.3% 2.0% 2 days
Polkadot 15.8% 15.2% 43.1% 48.5% 6.8% 9.0% 28 days
Cosmos 23.3% 23.3% 60.4% 60.4% 15.6% 7.7% 21 days
Polygon 4.7% 4.7% 36.9% 36.9% 1.8% 2.9% 2-3 days
Elrond 7.9% 7.9% 63.6% 63.4% 5.0% 2.9% -
Near 9.5% 9.4% 52.3% 52.7% 5.0% 4.5% 36 hours
Mina 22.0% 22.0% 88.9% 88.9% 19.6% 2.4% No Lock-Up
Kusama 9.4% 10.4% 53.0% 51.9% 5.0% 4.4% 8 days

Source: Staked.us

Figure 19: Ratios of PoS/PoW Ticks Up in May as Ethereum Outperforms Bitcoin in May
$ in billions
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Source: Coinmarketcap.com, Trading View, and J.P. Morgan Estimates

Significant Decline in Token and Exchange
Volumes Continues in May

Crypto trading activity dropped substantially again in May across single tokens and at
the overall spot exchanges level. Total ADV across top tokens we track was 14.5mn in
May—down 38% from April’'s ADV of 23.4mn, according to CryptoCompare data. Top
CEX and DeFi volumes were down a similar 29% from April. Looking at just top
exchanges, we saw volumes down 15%-30% in May vs. April levels. Coinbase
continued to pick up share in May, although volume was down about 25% in the month.

While we saw a significant increase in DEX volumes from UniSwap v3 in March and
April, we think that transition normalized in May. Uniswap v2 total volumes are
tracking -24% lower than April while Uniwswap v3 total volume are down substantially
more. Individual token ADV also remained depressed in May, with most major tokens
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we track double digit percentages lower from April ADV. 2Q23TD token volumes are
tracking well below 1Q23 numbers as well as annual comps in 2Q23.

Figure 20: Trading Volumes at Key Exchanges Fall Again in May After Stronger 1Q23
Average Daily Volumes of the Top Exchanges— $ in billions
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Source: CryptoCompare

Figure 21: Token Volume—2Q23TD Trading Volumes Substantially Lower After Sequential Lift in

1Q23
ADV
As of 2023-05-31 4Q22 1Q23 2Q23TD 2Q23TD YoY April May

Bitcoin 17,710,204,631 19,881,074,112 5,514,069,712 -74% 6,423,797,053 4,633,688,415
Ethereum 7,613,464,352 6,522,465,815 2,717,640,577 -73% 3,398,040,865 2,059,188,686
Tether 16,402,214,379 19,296,800,954 8,545,108,788 -75% 10,924,413,912 6,242,555,443
Binance Coin 491,447,399 342,400,263 195,894,281 -85% 252,072,213 141,528,540
Cardano 228,629,989 441,492,294 124,099,569 -82% 182,623,717 67,463,296
Dogecoin 654,447,919 345,179,903 301,462,722 -60% 513,618,417 96,150,760
USD Coin 1,447,639,192 1,585,986,072 747,793,851 -58% 786,079,308 710,743,410
XRP 680,546,844 1,019,622,202 415,429,264 67% 505,834,591 327,940,238
Solana 449,012,518 542,946,888 209,744,811 -84% 275,899,306 145,724,332
Polkadot 136,492,306 584,021,603 50,381,454 -93% 73,554,014 27,956,397
Shiba Inu 159,785,193 219,439,509 74,820,161 -86% 108,347,856 42,374,003
Total 45,973,884,721 50,781,429,616 __ 18,896,445,191 -75% 23,444,281,251 | 14,495,313,519

Source: CryptoCompare

Figure 22: Crypto Exchanges — DeFi Volumes Normalize in May After March and April Influx
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Figure 23: Exchange Volumes - Exchange Volumes Fall Again in May- Coinbase Mkt Share Ticks

%
Up to 7.6%
ADV.

3022 4022 1Q23 2Q23TD YoY MoM May| Last Week|
Coinbase 1,716,879,648 1,558,134,094 1,598,515,363 1% -56% ~25%| 1,158,576,362 866,399,672 790,116,988
Bitfinex 425,801,886 192,819,950 170,894,406 -82% -43%| 134,981,218 77,320,277 ,001,
Binance 15,408,391,287 12,698,812,789 17,347,431,711 -47% ~28%| 9,576,991,346 6,854,561,184 6,649,396,653

1,715,550,834 619,193,928 =

Uniswap 48,140 29,582 25,017 -73% -38%| 21,988 13,695 12,180
[Total 19,414,872,586 15,176,665,654 20,368,099,418 11,408,395,622 | -8% -45% -48%) 15,047,325,405 7,886,850,671 7,558,709,668

Source: CryptoCompare
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Figure 24: OpenSea Smart Contract Average Daily Volume Down Further in May Leading 2Q23TD
Metrics to Track Lower than 2H22

As of 2023-05-31 3Q22 4Q22 1Q23 2Q23 MTD Last Week Apr May
Average Users 25,964 20,119 20,742 12,070 12,794 11,631 11,322 12,794
Average Volume 11,307,708 6,530,133 10,748,933 5,076,877 3,996,758 4,232,089 6,193,000 3,996,758
Average Transaction 56,841 42,239 43,635 24,656 29,908 33,285 19,228 29,908

Source: Dapp Radar and J.P. Morgan estimates

Figure 25: Overall NFT Daily Volume Remains Depressed Compared to Historic Levels; May Avg
Transaction Volumes Down 35% vs. April
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Source: DappRadar and J.P. Morgan estimates

Figure 26: CME Derivative Volumes Rise in April— BTC Futures Activity Gains More Ground vs. ETH
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35,000 CME Crypto Products ;godggo

30,000 80,000

25,000 70,000

20,000 60,000

50,000

15,000 40,000

10,000 30,000

20,000

5,000 10,000

3Q22 4Q22 1Q23 2Q23TD

mmmm Bitcoin Volumes ~ mmmmmm Ethereum Volumes e Crypto Open Interest

Source: Company reports, CME, and J.P. Morgan estimates

15



16

Kenneth B. Worthington, CFA A° (1-212) 622-6613 Alexander Bernstein (1-212) 622 0369

kenneth.b.worthington@jpmorgan.com
J.P. Morgan Securities LLC

Michael Cho (1-212) 622-3619
michael.cho@jpmchase.com

North America Equity Research

Cryptocurrency Markets
06 June 2023

alexander.x.bernstein@jpmorgan.com

J.PMorgan

Madeline Daleiden (1-212) 622-4911
madeline.daleiden@jpmchase.com

Figure 27: Stable Coin Volumes Continue to Be Dominated by USDT (Tether), but Volumes are
Declining Meaningfully 2Q23TD (down ~30%)
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Source: Trading View

Figure 28: Bitcoin Volumes: Cash vs Derivatives — Cash Volumes Flat MoM in May
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Figure 29: Ethereum Volumes: Cash vs. Derivatives Continues Trending Lower in May
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Growth Metrics of the Crypto Markets

A key focus of ours remains the growth of crypto markets and the crypto ecosystem.
With the Ethereum Shapella Upgrade now over a month behind us, we look to the future
of the cryptocurrency markets with no new catalytic event in sight in the coming
months. We are seeing a more muted and underperforming cryptoecosystem because of
that. NFT adoption and trading has slowed dramatically, and the number of active
markets continues to decline MoM. We think ordinals and Bitcoin NFTs may breathe
some life into the NFT market overall, regardless of the protocol. Downloads and users
of crypto-related apps are also slowing 2Q23TD signaling decreased engagement.

Figure 30: Total Value Locked in Defi Resilient in May
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Figure 31: Average Number of Active Market Wallets Down -33% from April Average
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Figure 32: Wallet Data—New Addresses Decline MoM in May for Both Bitcoin and Ethereum
average daily 3Q22 4Q22 1Q23 2Q23TD | 1Q23 YoY 2313;1) Apr May
New Addresses 389,816 424,150 455,705 428,568 10% 4% 452,873 405,047
Bitcoin Active Addresses 893,215 922,635 953,784 904,667 3% -4%| 971,720 839,777
[Transaction Count 248,174 258,753 299,142 443,077 19% 70%) 357,587 525,810
New Addresses 73,267 129,582 90,948 105,340 -11% 18% 124,616 86,686
Ethereum Active Addresses 542,801 546,751 510,582 479,267 -15% -13% 505,107 454,261
[Transaction Count 1,105,676 1,026,277 1,022,511 1,005,263 -10% -7% 973,126 1,036,363

Source: CryptoCompare and J.P. Morgan estimates
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Figure 33: May Engagement Levels Tracking In-Line with 2Q23TD; Mostly Below 1Q23

DAUs 1Q23 2Q23TD 4weekavg |[MAUs 1Q23 2Q23TD 4 week avg

Binance.US 70,806 78,909 78,461 Binance.US 264,831 285,012 284,074

Bitfinex 6,595 2,187 2,057 Bitfinex 33,189 12,372 12,256
e Bitstamp 1,334 1,203 1111 Bitstamp 9,029 7,425 6,848
g Coinbase 919,899 787,820 745,647 Coinbase 2,241,638 1,809,884 1,738,666
© eToro 242,995 237,804 233,915 leToro 654,482 615,695 611,569

Gemini 23,034 13,616 12,882 Gemini 130,534 68,175 65,067
K IBKR 86,674 71,594 69,414 IBKR 237,465 181,130 176,389
é Robinhood 599,101 587,595 572,562 Robinhood 1,367,964 1,358,203 1,332,799
é Schwab 151,000 416,611 626,621 Schwab 299,765 687,029 975,023
=

Source: Apptopia and J.P. Morgan estimates; Note: 4-week average represents data through May 31, 2023

Figure 34: Investment Inflows Increase in May

Flows
AUM 3Q22 4Q22 1Q23 2Q23TD April May

ETF

Direct $1,373.4 $21.0 $3.7 -$10.3 $25.0] -$0.2] $3.8
Indirect $853.8 -$43.5 -$55.0 -$73.6 -$9.8 $0.2, -$12.5
Trusts $23,097.2 $508.6 $3,299.9 -$3,915.9 $1,893.3 $313.8 $1,094.7
Funds $43.6] $3.7 $1.1 $9.7 $3.4 $3.0 -$1.0
Hedge Fund $0.0 -$2.9 $2.1 $12.2 $0.0 $2.2 $0.0
Total $25,368.0 $487.0 $3,251.9 -$3,977.8 $1,912.0 $319.1 $1,085.1

Source: Bloomberg Finance L.P. and J.P. Morgan estimates
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Mining—An Update on the Bitcoin Miners

Monthly average bitcoin price declined in May, while the network hashrate rose to
record highs for the fifth consecutive month. The seven-day rolling average network
hashrate stood at 375 EH/s as of May 31st, up 13% from April 30th. Our sense is that
network hashrate growth could slow over the coming months (possibly lagging BTC
price appreciation) as funding and available rack space is hard to come by.

Figure 35, below, shows the average daily network hashrate by month, as estimated by
Nasdaq Data Link. The average daily network hash rate was 361.2 EH/s in May, up 6%
from the prior month figure.

Figure 35: Monthly Average Network Hashrate

3T5EHs 351.2EHis

325 EHIs

300EHIs

275 EHls

250EHIs

225 Edis 2187 EHIs
200EHIs

175EHs

150 Eris

125Eis

100 Eris

TsEHis I

SOEHIS

S g g aﬁﬂ 0510- @;ﬂf Ll

~§‘©e¥¢-§n’v§ & §;\? s‘;b@u};ﬁ?&!b@g}@?}@ﬁd@@ ‘Q!ﬂv@cﬂ’g ‘y@v&d} .dﬁ;i}?«ri“w'\?’&i”@. o

Source: Nasdagq Data Link, J.P. Morgan Calculations

Daily Block Reward Revenue per Exahash of Mining Capacity

Figure 36, below, plots the average daily bitcoin block reward revenue per exahash of
mining capacity over time, a miner profitability proxy that incorporates the current
block reward (6.25 BTC per block), the average block time (10 minutes), bitcoin price,
and the network hashrate. In May, we estimate one exahash of mining capacity
generated approximately $69,500 in daily block reward revenue (ignoring transaction
fees), down 8% from the prior month, as bitcoin prices lagged the increase in the
network hashrate in the month.
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Figure 36: Average Daily Block Reward per EH/s (by Month)
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Source: Bloomberg Finance L.P., Nasdaq Data Link, J.P. Morgan calculations

Annualized Block Reward Revenue Opportunity

Figure 37, below, shows the annualized bitcoin block reward revenue opportunity over
time, calculated by multiplying bitcoin’s trailing seven-day moving average by 328,500,
the number of bitcoin mined/created per year based on the block reward schedule. This
is a measure of industry-wide revenue potential and, in theory, should inform stock
prices. Based on bitcoin’s seven-day moving average as of May 31st (~$27,000), we
size the annualized block reward revenue opportunity at $8.9bn, down 6% from $9.4bn
as of the prior month’s end.

Figure 37: Annualized Block Reward Revenue Opportunity
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Source: Bloomberg Finance L.P., Nasdaq Data Link, J.P. Morgan calculations
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Crypto-Gaming Companies

Gaming is emerging as a key use-case for blockchain and has the potential to accelerate
consumer adoption and know-how for the technology. The dynamic is not dissimilar to
the early 2010s, when mobile games, first made popular on social media platforms,
migrated to iOS and Android, driving users to create mobile wallets and learn game
mechanics later adopted by a wider set of applications. Then — as with now — innovation
was led by industry outsiders, as opposed to the leading console/PC publishers which
later entered the space mainly through acquisition. In 2021, companies raised ~$4b for
blockchain games and Metaverse experiences.

Figure 38: Total Blockchain Gaming Unique Active Wallets Increased Figure 39: Total Blockchain Gaming Volume Increased 24% M/M,
9% M/M Reversing April’s 34% Decline
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Figure 40: Basket of Gaming Tokens Increased 3% M/M, Outpacing Figure 41: Market Cap Basket of 10 Gaming Tokens Decreased 9% M/M
BTC/ETH Down 5% and Marking Second Straight Month of
Outperformance
Index: Basket of 10 Gaming Tokens Market Cap Basket of 10 Gaming Tokens
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Figure 42: Interest Remains Highest in Developing World Countries Figure 43: Average Axie Wallets Decreased 1% M/IM
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Figure 44: DappRadar Top Ten Blockchain Game Unique Active Wallets
Were Down 34% M/IM
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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

Company-Specific Disclosures: 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.

Coverage Universe: Worthington, Kenneth B: Apollo Global Management Inc (APO), Ares Management (ARES), BlackRock (BLK),
Blackstone (BX), Blue Owl (OWL), Bridge Investment Group (BRDG), Brookfield Asset Management (BAM), Brookfield Corporation (BN),
CME Group Inc. (CME), Carlyle Group Inc/The (CG), Cboe Global Markets (CBOE), Charles Schwab (SCHW), Coinbase (COIN), Federated
Hermes (FHI), Forge Global (FRGE), Franklin Resources (BEN), GCM Grosvenor (GCMG), Hamilton Lane (HLNE), Houlihan Lokey (HLI),
Invesco Ltd. (IVZ), Janus Henderson (JHG), Janus Henderson Group ple (JHG.AX), Moelis (MC), P10 (PX), Robinhood (HOOD), StepStone
(STEP), T. Rowe Price Group, Inc (TROW), TPG Inc. (TPG), The Intercontinental Exchange (ICE), Tradeweb (TW), Victory Capital (VCTR),
Virtu Financial (VIRT)Smith, Reginald L: Affirm (AFRM), Bread Financial Holdings Inc (BFH), CompoSecure (CMPO), Iris Energy (IREN),
LendingClub Corp (LC), Nuvei (NVEI), Riskified (RSKD), SoFi (SOFI), Upstart (UPST)Karnovsky, David: AMC Networks (AMCX),
Activision Blizzard (ATVI), AppLovin (APP), Cinemark (CNK), Electronic Arts (EA), Endeavor (EDR), IMAX (IMAX), Interpublic Group of
Companies (IPG), Liberty Formula One (FWONK), Live Nation (LYV), Madison Square Garden Sports (MSGS), New York Times Company
(NYT), News Corp (NWSA), Omnicom Group (OMC), Playstudios (MYPS), Roblox (RBLX), SciPlay (SCPL), Sinclair Inc (SBGI), Sphere
Entertainment (SPHR), Sportradar (SRAD), TEGNA (TGNA), Take-Two Interactive (TTWO), World Wrestling Entertainment (WWE)

J.P. Morgan Equity Research Ratings Distribution, as of April 01, 2023

Overweight Neutral Underweight
(buy) (hold) (sell)
J.P. Morgan Global Equity Research Coverage* 47% 38% 15%
IB clients** 47% 44% 34%
JPMS Equity Research Coverage* 46% 41% 13%
IB clients** 66% 65% 53%

*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

23



Kenneth B. Worthington, CFA AC North America Equity Research JP Morgan

(1-212) 622-6613 06 June 2023
kenneth.b.worthington@jpmorgan.com

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).

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

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 Reptblica Argentina (“BCRA”- Central
Bank of Argentina) and Comision Nacional de Valores (“CNV”- Argentinian Securities Commission” - ALYC y AN Integral N°51). Australia:
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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 Branch (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. Compliance Officer: Spurthi Gadamsetty; spurthi.gadamsetty@jpmchase.com;
+912261573225. Grievance Officer: Ramprasadh K, jpmipl.research.feedback@jpmorgan.com; +912261573000.

Investment in securities market are subject to market risks. Read all the related documents carefully before investing. Registration
granted by SEBI and certification from NISM in no way guarantee performance of the intermediary or provide any assurance of
returns to investors.

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
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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 warrants listed on the Singapore Exchange where the underlying securities may be the securities
discussed in this material. Arising from its role as a designated market maker for such structured warrants, JPMSS may conduct hedging
activities in respect of such underlying securities and hold or have an interest in such underlying securities as a result. The updated list of
structured warrants for which JPMSS acts as designated market maker may be found on the website of the Singapore Exchange Limited:
http://www.sgx.com. South Africa: J.P. Morgan Equities South Africa Proprietary Limited and JPMorgan Chase Bank, N.A., Johannesburg
Branch are members of the Johannesburg Securities Exchange and are regulated by the Financial Services Board. Taiwan: J.P. Morgan
Securities (Taiwan) Limited is a participant of the Taiwan 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 Act 2000 (Financial Promotion) (Order) 2005 (“the FPO”); (b)
persons outlined in article 49 of the FPO (high net worth companies, unincorporated associations or partnerships, the trustees of high value
trusts, etc.); or (¢) any persons to whom this communication may otherwise lawfully 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 certain discrepancies with data
and/or limited content in this material as a result of calculations, adjustments, translations to different languages, and/or local regulatory
restrictions, as applicable. These discrepancies should not impact the overall investment analysis, views and/or recommendations of the subject
company(ies) that may be discussed in the material. 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 employees, shall be in any way responsible for the contents
hereof, apart from the liabilities and responsibilities that may be imposed on them by the relevant regulatory authority in the jurisdiction in
question, or the regulatory regime thereunder. Opinions, forecasts or projections contained in this material represent J.P. Morgan's current
opinions or judgment as of the date of the material only and are therefore subject to change without notice. Periodic updates may be provided on
companies/industries based on company-specific developments or announcements, 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. This material may include views on
structured securities, options, futures and other derivatives. These 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. 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
the Research Analysts’ views and research, and it may also engage in transactions for its own account or for its clients’ accounts in a manner
inconsistent with the views taken in this material, and J.P. Morgan is under no obligation to ensure that such other communication is brought to
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the attention of any recipient of this material. Others within J.P. Morgan, including Strategists, Sales staff and other Research Analysts, may take
views that are inconsistent with those taken in this material. Employees of J.P. Morgan not involved in the preparation of this material may have
investments in the securities (or derivatives of such securities) mentioned in this material and may trade them in ways different from those
discussed in this material. This material is not an advertisement for or marketing of any issuer, its products or services, or its securities in any
jurisdiction.

Confidentiality and Security Notice: This transmission may contain information that is privileged, confidential, legally privileged, and/or
exempt from disclosure under applicable law. If you are not the intended recipient, you are hereby notified that any disclosure, copying,
distribution, or use of the information contained herein (including any reliance thereon) is STRICTLY PROHIBITED. Although this
transmission and any attachments are believed to be free of any virus or other defect that might affect any computer system into which it is
received and opened, it is the responsibility of the recipient to ensure that it is virus free and no responsibility is accepted by JPMorgan Chase &
Co., its subsidiaries and affiliates, as applicable, for any loss or damage arising in any way from its use. If you received this transmission in
error, please immediately contact the sender and destroy the material in its entirety, whether in electronic or hard copy format. This message is
subject to electronic monitoring: https://www.jpmorgan.com/disclosures/email

MSCI: Certain information herein (“Information”) is reproduced by permission of MSCI Inc., its affiliates and information providers (“MSCI”)
©2023. No reproduction or dissemination of the Information is permitted without an appropriate license. MSCI MAKES NO EXPRESS OR
IMPLIED WARRANTIES (INCLUDING MERCHANTABILITY OR FITNESS) AS TO THE INFORMATION AND DISCLAIMS ALL
LIABILITY TO THE EXTENT PERMITTED BY LAW. No Information constitutes investment advice, except for any applicable Information
from MSCI ESG Research. Subject also to msci.com/disclaimer

"Other Disclosures" last revised May 13, 2023.

Copyright 2023 JPMorgan Chase & Co. All rights reserved. This material or any portion hereof may not be reprinted, sold or
redistributed without the written consent of J.P. Morgan.

Completed 06 Jun 2023 01:45 AM EDT Disseminated 06 Jun 2023 01:45 AM EDT

27



