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The Agony and the Ecstasy Part IV: an update on catastrophic stock declines

Every few years, we update our archives to reflect what we have learned about event risk for holders of concentrated
stock positions!. Over the last three years, we have seen a wave of innovation take place, and we also witnessed the
largest and fastest government rescue of the private sector in 100 years during COVID. While both of these trends
boosted the stock market and drove corporate default rates and credit spreads to very low levels, a variety of
foreseeable and unforeseeable risks still catastrophically affected a large number of individual companies. For
purposes of our analysis, a catastrophic decline is a stock that declines by 70% from its peak and does not recover.

Some of these companies had strong management teams and excellent financial performance for some period but
were unable to sustain it, while others started out with shakier financials and benefitted from risk-seeking capital
markets conditions until monetary conditions tightened. The precise narrative around each catastrophic loss differs,
but as we will explain, many of the themes are the same. To be clear, some may still recover, while others have still
generated substantial gains vs IPO levels despite an interim catastrophic decline. We include such stocks in this
analysis since our primary focus is portfolio risk management for current holders of concentrated positions, rather
than returns relative to initial public offering prices.

The chart below shows some of the catastrophic decliners reviewed in this piece, with the percentage decline from
peak levels on the y axis and the speed of the decline on the x axis. Some of the names surprised us: Moderna, the
frontrunner in developing the COVID vaccine; Estee Lauder, a global powerhouse in cosmetics, PayPal, one the world’s
most innovative fintech companies; and Silicon Valley Bank, which historically had experienced extremely limited
losses from its underwriting activities. Other companies on the chart were less of a surprise: digital companies unable
to monetize their user base, and temporary beneficiaries from COVID lockdowns and work-from-home conditions.

Catastrophic decliners come in all sizes and fall fast
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1 Asset Management’s Chairman of Market and Investment Strategy Michael Cembalest wrote the first Agony &
Ecstasy piece in 2004, and followed up with updatesin 2014, 2017 and 2021.
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A boom and bust in macroeconomic conditions

In September 2021, both the Fed and the futures markets were pricing in just one Fed hike in the subsequent year,
only for inflation to explode upwards in one of the fastest spikes in history. At the same time, the fiscal stimulus that
Congress had bestowed on US consumers and small businesses during COVID began to run out, resulting in a squeeze
on discretionary incomes and spending. Many companies on our decline list were negatively affected by these wild
swings in US monetary and fiscal conditions. These conditions were difficult enough for money managers running
diversified stock portfolios, so it’s not a surprise that such risks were magnified for individual companies.

2020 — early 2021: Apr 2021: Jun 2022: Since Aug 2023:
Increased fiscal US inflation US inflation peaked The Fed kept interest
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from consumers peak levels
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What kind of companies suffer catastrophic declines?

It's tempting to believe that that companies suffering catastrophic losses are primarily run by overly aggressive
management teams with too much leverage, companies that have never been profitable from inception or business
models that make little sense at all in hindsight (e.g., WeWork). You also might believe that a country like the US that
spends more per capita on drug development and healthcare than all other countries in the OECD would entail lower
risks for pharma and biotech companies. And you might also believe that there were typically warnings present in
valuation signals indicating that the stock was either in a bubble, or a value trap.

Our analysis negates such misconceptions by looking at their peak prices:

e asignificant portion of catastrophic decliners had ostensibly healthy metrics (54% were profitable & 63% had net
debt-to-EBITDA of 2x or less at their peak)

e the sector with the largest number of decliners was healthcare/biotech

e most of the catastrophic loss stocks were valued at “reasonable” forward P/E multiples at their peak, and were
not signaling either distress or irrational investor exuberance

Catastrophic decliners by sector Catastrophic decliners with positive profit margins at
Number of companies peak stock prices, Percent of companies
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Catastrophic decliners with net debt-to-EBITDA < 2x at Catastrophic decliners' forward P/E at peak stock prices
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Wall Street research: not much help either in identifying catastrophic risk

The rating agencies are not alone in struggling to identify pending event/price risk for individual companies. As shown
below, when the catastrophic loss stocks were at their peak valuations, street consensus was highly tilted to “strong

buy” recommendations, with around half of all stocks having projected further upside to their price targets.

Street consensus recommendation of catastrophic
decliners at peak stock prices, Percent
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Lessons from distant and recent history

Frustrating though it may be, decades of research on concentrated stock risk has indicated to us that it is close to
impossible to reliably anticipate event risk for individual companies, which is why some minimal level of diversification
is strongly recommended for investors building portfolios and for holders of concentrated stock positions resulting
from companies going public, companies being acquired or positions inherited via estate transfers.

In the charts below, we illustrate some of the notable catastrophic decliners since 2021 with a brief post-mortem of
what negatively affected the company.

Post-pandemic, Moderna faced disappointing RSV vaccine Consumer spending declines fueled by inflation fears,

efficacy at only 50%, insufficient manufacturing funding slowing user growth, falling margins
and failure to scale their COVID-19 vaccine Share price, US$ Number of active accounts, ann. growth rate
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Excess leverage (debt doubled between 2017 & 2018), Margin pressures from acquisition of telehealth platform
failure to make streaming profitable and a costly new NFL  VillageMD, fierce competition from Pfizer
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China’s endless lockdown (30% of revenues) and supply
chain disruptions caused a 60% decline in earnings

expectations, erasing gains from Covid self-care trends
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A rising tide does not always lift all boats: struggling companies with successful competitors. Structural tailwinds do
not guarantee success at the individual company level. Ill-fated acquisitions brought down Penn Entertainment and
Topgolf Callaway, even as the US sports betting industry saw record revenues and golf participation increased for the
sixth straight year in 2023. Unprofitable businesses Big Lots and Lyft fell prey to their more financially sound rivals.

Undercapitalized, low free cash flow, bankruptcy

concerns, reliant on big ticket discretionary vs Costco’s
reliable membership dues cash flow, ~90% retention rate
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Smaller pure play ride hailing vs Uber’s first mover
advantage, market share, diversified revenue stream
across geographies and products (UberEats, package)
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WFH wins to woes. One out of every four Americans made a big ticket purchase during Covid. As people spent more time
than ever at home or moved from city apartments to larger suburban houses, they upgraded their living spaces with
products from Wayfair, RH and Sonos. However, these large one-time purchases did not create regularly recurring
revenue streams for beneficiaries of the stay-at-home era. Furthermore, fears around recession and inflation dampened
discretionary spending post-pandemic; the University of Michigan Consumer Sentiment Index plummeted over 30% from
March 2020 to March 2022. The combination of rising home prices and higher mortgage rates has also resulted in the

worst home price affordability index in recent years.

End of the “suburban migration” trend resulted in a
decline of one-off, big ticket purchases; elevated rate
environment decreased residential moves
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At-home investments peaked during COVID-era. Investments in residential energy upgrades (solar, backup
generators, EV docks, etc) was fueled in part by the work-from-home boom, but also by a desire for more stable
energy sources in the wake of wildfires, hurricanes and other climate events that disrupted access to the grid. This
perfect storm did not last for long; interest rate hikes significantly hindered financing of solar projects, urban sprawl
and home purchases slowed, and work-from-home trends declined from peak levels. The same applies to at-home

products like Traeger.

As a maker of backup power systems, it was a beneficiary
of the housing boom and pandemic “stay-at-home”
spending which came to an abrupt halt in 2022
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Fintech pressures. As the pandemic pushed more transactions online and put stimulus funds in the pockets of consumers,
many fintech stocks thrived. Block went on an exuberant buying spree, but its acquisitions Afterpay and Tidal did not pan
out as expected. The rising rate environment brought the fintechs back down to Earth, and for many of these companies

profitability is still pending.

Money flowed into the space in the wake the pandemic,
as many proclaimed it was the end of the "cash era,"
but the rate cycle tightened financial conditions
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Declined in the wake of the 2022 rate hiking cycle which
made its large fixed rate loan book less profitable and its
aggressive marketing through above market deposit rates
less competitive
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The “buy now, pay later” provider was hurt as stimulus
driven consumer cash balances dried up and interest rates
rose making their short term loans less profitable and
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It’s not a popularity contest: even companies with widely-adopted products and services can struggle with
monetization. Growing a large userbase can give the illusion that profitability and a strong valuation will inevitably
follow, but even some of the biggest names fail to monetize popular products. Take the Match Group (Hinge, Tinder,
Match) as an example: out of its 100mm total monthly active users, only 15mm are paid users, and this number has
been declining for 7 straight quarters. Or Roblox: the game has a staggering 80 mm daily active users, but half of them
are children under 13, a demographic not known for being big spenders.

Competitors have more diverse product offerings and
entrenched customer relaitonships, Zoom's spending
focused on clinging to market share rather than building
out their products
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Match's heartbreakers include a decline in paying users,
total user growth that falls short of expectations and
limited pricing power
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Struggles monetizing 80mm daily active userbase: half are
children under 13, 20% of revenues are paid to third party
game developers, Roblox is still in the early stages of in-
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A case of rate risk. SIVB carved out a distinct and riskier niche than other banks, setting itself up for large potential capital
shortfalls in case of rising interest rates, deposit outflows and forced asset sales. It extended duration when flooded with
deposits, which stoked fears amongst its highly concentrated and mostly uninsured deposit liabilities when the Fed hiked

rates. First Republic was another bank whose stock catastrophically declined due to poor asset-liability management

rather than being the result of poor risk underwriting, which is normally the reason that banks fail.

US bank loan-to-deposit ratios
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Extreme reliance on risky institutional/VC funding rather
than traditional retail deposits, very high unrealized losses

Source: JPMAM, Q2 2023. SIVB and FRC as of Q4 2022.
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Decline of the disruptors. Innovative, growth-at-all-cost companies thrived in the 2020-2021 era of easy money. Investors
looked past unprofitability and embraced direct-to-consumer business models such as Warby Parker and Rent the
Runway. Yet economic uncertainty flipped the script on the YUCs (young unprofitable companies), as investors flocked to
stocks with solid fundamentals. YUCs now make up 1.5% of equity market capitalization, roughly half of their share in late

2020.

The YUCs: Young Unprofitable Companies
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DocusSign's slowing sales growth haven't lived up to
pandemic-era hype. Despite becoming profitable in 2024,
DocusSign is losing ground to Adobe Document Cloud
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Warby Parker was blinded as investor preferences shifted
from growth to profitability amidst economic uncertainty in
2022. The DTC eyeglass company has yet to post positive
net income
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Rent the Runway's customer growth since the pandemic
has failed to translate to profitability
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The end of the Covid e-commerce boom, competition from
lower cost retailers and an unsuccessful acquisition
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Power struggle: activist investors usurp management for better or for worse. Investors have learned from J.C.
Penney that activist investors do not always come equipped with the sector and company expertise to bring about
positive change. In 2011, activist investors tapped Apple’s retail chief to take over as CEO of J.C. Penney. The retailer’s
product offering and target demographic was transformed but without success, resulting in an 85% stock price decline
and the CEO’s removal.

How successful are activist campaigns, really? A Goldman Sachs analysis of more than 2,100 activist campaigns since
2006 found that the median activist-targeted company outperforms its benchmark in the short term, but by six
months post-campaign launch and later, the median net return was negative?. This trend is corroborated by an
analysis from HEC Paris which found the average value of activist-targeted companies rise in the short term and fall
in the long term relative to non-targeted companies?.

Investor activist campaigns have more than tripled Net returns of stocks targeted by activists since 2006
over the past decade, Number of campaigns Rlecl)tol/i"ls Vs sector benchmark, N=L150
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Source: S&P Global, February 2024 Source: Goldman Sachs, 2024
Change in firm value in years around activism Activists can get it wrong as well
Firm value, Tobin's Q, N=1324 $90 -
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Source: HEC Paris, March 2021 Source: Bloomberg, JPMAM, September 2024

2 “Do activist investors boost shareholder returns?”, Goldman Sachs, May 2023.
3 “Activist Hedge Funds: Good for Some, Bad for Others?”, HEC Paris, March 2021. Firm value is measured by Tobin’s Q, calculated by
taking market capitalization divided by the company’s assets’ replacement value.
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Concentrated portfolio diversification and hedging strategies: sell, monetize, diversify, give and hedge

[1] Sell it. An outright sale is the most direct path to mitigating the idiosyncratic risks of a concentrated stock position.
Sales strategies come in many shapes and sizes. Most are a tradeoff between price and speed of execution.

Staged selling involves creating a plan that details the quantity of shares to sell, the timeframe and qualifying price
levels. The main benefit is that it may mitigate the downward pressure of selling a large position. It also helps deal
with the challenge of predicting the best time to make a sale. Investors can also consider which shares will be sold
and may have a preference to sell stock that has appreciated less first to mitigate taxes.

A good plan is usually informed by a “trade-cost analysis” to measure the price impact of each sale in the market. The
investor should consider volume limits when trading to avoid inadvertently affecting the stock price. The best plans
are well-defined and committed, but retain enough flexibility to adapt to unforeseen price swings or unplanned
liquidity needs.

Executives and certain insiders of U.S. listed companies may utilize a format of a staged selling strategy referred to as
a 10b5-1 plan. These plans are established by the insider and approved by the company when the seller has no insider
information. The plan is then executed at some point in the future. This pre-programmed strategy specifies when and
how much stock will be sold and is far less flexible than a conventional selling strategy. The seller has no further
involvement so the plan can continue even if the seller has access to insider information.

Block trades allow an investor to sell a large portion of shares quickly in the marketplace. This strategy may be
effective for investors selling very large positions or significant stakes in companies with limited trading volume. One
drawback: block trades are usually conducted at a discount to the last market price.

Covered call options allow an investor to sell shares while collecting an upfront premium. Some investors think of this
like being paid to leave their stock position. An investor sets an exit (strike) price, typically above the current market
price, at a predetermined date in the future. If the stock rises above the strike price, the buyer can exercise the option
and receive the shares at the strike price. The seller keeps the premium regardless if the option is exercised or not.
Target price selling strategies (TPSS) may be useful for a client that has an exit price in mind at a higher price. This
sophisticated instrument allows the investor to lock into a series of daily sales at a pre-determined target price, which
is usually 5-15% above the current price. Each day, the client will sell an equal portion of shares at the target price. If
the stock appreciates above the target price, the investor is locked in to sell and forgoes the opportunity to sell the
shares for more. The strategy includes a knock-out provision if the stock declines below a certain price and could be
“knocked out” early and no additional shares will be sold at the target price.

Private company sales allow an investor to dispossess shares in a company that has not yet gone public but has grown
considerably in size. New laws around the world have made it easier for companies to remain private-longer and the
size of private, venture-backed companies is approaching $2 trillion compared to $25 billion just fifteen years ago.
Increasingly private companies have permitted transfers of stock for certain shareholders. The private markets remain
less liquid than public markets but may be a viable alternative for an investor that is extremely concentrated in a
private company.

Of course, taxes are the most cited rationale for holding a concentrated position. Selling a position creates a one-time
tax payment on unrealized gains. This creates “tax drag” in the portfolio since the investor will have fewer dollar in
the market working towards her financial goals. There are various planning and investment strategies aimed at helping
investors mitigate the impact of taxes by providing de-risking, monetization or diversification without triggering an
immediate taxable event.
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[2] Monetize the position. These strategies allow a client to access the value of the concentrated position without
selling it. These strategies can generate liquidity for diversification, charitable or lifestyle goals.

Variable prepaid forward (also known as PrISMs) strategies combine a hedge with an upfront cash advance on the
hedged position. This non-recourse cash advance can be used for a variety of purposes. The investor also has the
benefit of de-risking since the advance can be fully repaid by the shares in the strategy regardless of the stock price
at expiration. The investor may forgo upside appreciation in the shares if the stock rises above a defined upside
participation limit.

Charitable Remainder Trusts allow the investor to further their philanthropic endeavors by contributing shares to a
trust in return for an annual income stream. The trust can sell the concentrated position and invest in a diversified
portfolio. When the trust ends any remaining assets pass to a charity of the investor’s choice.

Security-based lines of credit allow an investor to pledge her concentrated position as collateral in a lending facility.
Strategies like this allow the investor to access capital without selling shares. Investors should be mindful that
borrowing will actually increase the risk of the portfolio and could create situations where the client has to sell
declining shares to meet collateral requirements.

Hedge and borrow strategies can combine hedging strategies like protective puts and collars to stabilize collateral.
Since the collateral is protected at a minimum value a lender may offer higher levels of liquidity and lower costs than
a traditional security-based line of credit. The strategy has the added benefit of mitigating the risk of having to sell
shares if they decline to meet collateral requirements.
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[3] Diversify with an exchange fund. An exchange fund allows investors to exchange a concentrated position for a
more diversified portfolio. Traditionally, investors choose to [1] sell stock for cash, and [2] invest the cash in a broad-
based portfolio of stocks for diversification. The exchange fund skips the first step and allows the investor to
contribute shares directly into the Fund in exchange for Fund Units, without incurring a tax liability. Investors
contribute different shares creating diversification within the fund. The Fund is managed to a broad-based benchmark.
After a period of seven years, the investor can redeem her units of the fund for a diversified basket of securities that
will be assigned her original cost basis.

Certain investors can consider designing and managing a “do-it-yourself”, Personal Exchange Fund. This strategy may
allow the investor more control over her portfolio investments.
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[4] Give it away. Giving shares may allow the investor to pass wealth to loved ones or charitable endeavors.

Direct gifts to family and friends may be a great stocking stuffer and allow you to share financial success with loved
ones. There are also income and transfer tax benefits for investors that gift appreciated positions. The grantor gifts
not only the current value of the asset but also any future appreciation, which will grow outside of the grantor’s
taxable estate and will ultimately escape estate taxes. Gifting to individuals — often children- at a lower tax rate may
allow them to sell the position with less income tax impact.

Grantor Retained Annuity Trusts (GRATs) allow a grantor to contribute a concentrated position to an irrevocable
trust. The trust will repay the grantor the original amount and earn a minimum rate of return as specified by the IRS,
known as the 7520 rate. Every year an annuity is paid back to the Grantor. At the end of the trust term any residual
assets pass to the beneficiary free of transfer taxes.

The price fluctuations of a concentrated position can be a secret weapon in estate planning. If the concentrated stock
performs very well and exceeds the 7520 rate it could result in a significant transfer of wealth. If it does not exceed
the 7520 rate the GRAT would fail but the only losses would be stock depreciation and the cost of establishing the
GRAT.

Charitable contributions made with an appreciated stock may allow an investor to maximize her charitable impact.
Since the entity receiving the appreciated stock is tax-exempt, it may be more effective to let the charity sell the
position and wipe out the embedded gain.

Charitable Remainder Trusts allow the investor to further their philanthropic endeavors and defer the payment of
capital gains taxes over a period of years by contributing shares to a trust in return for an annual income stream. The
trust can sell the concentrated position and invest in a diversified portfolio. When the trust ends any remaining assets
pass to a charity of the investor’s choice.
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[5] Hedge the position. Hedging allows an investor to protect against downside risk in the stock position without
selling the position. By retaining the position the investor will continue to receive dividends and maintain voting rights.
Importantly most hedges can be administered in a manner that does not create a taxable event thus allowing an
investor to avoid “tax drag” and leaving pre-tax dollars to compound in the investment.

Protective puts are a common way to protect against downside risk. The buyer of a put option pays a premium upfront
for the right to sell the stock at a predetermined “strike” price on or before the expiration date. The strategy is often
compared to insurance since losses below the strike price are guaranteed by the counterparty of the trade. Like
insurance, buying put options can become expensive since the buyer will lose the entire premium if the option is not
exercised.

The expiration date and strike price of a protective put is more art than a science. Longer options are more expensive
than shorter options since the protection lasts longer. Options with higher strikes are like insurance contracts with
smaller deductibles. They protect a larger portion of the position but are more expensive.

Protective put spreads involve the purchase of a protective put option combined with the sale of a lower strike put
option. The combined package is less expensive than the outright purchase of a protective put option since the
protection is limited and the investor is exposed to losses below the lower put strike. This strategy has become
increasingly utilized since the cost of lower strike options (which the investor sells) is more expensive, on a relative
basis, than higher strike options. This dynamic, referred to as skew, has always existed but has become more
pronounced since the GFC as financial regulation has made it more difficult for market makers to sell these deep out-
of-the-money options.

Collars are the most utilized strategy for hedging a concentrated position as investors may not have the desire or
ability to spend the premium on the Protective Put upfront and are typically willing to sell at a higher price in the
future given the large gains they have on the position. The Collar can reduce or eliminate the initial cost of the
Protective Put in exchange for agreeing to give up potential future appreciation. In a Collar, the investor purchases a
Protective Put and Sells a Covered Call Option. The second option obligates the investor to sell shares at a strike price
that is generally above the current price. The combined position reduces downside exposure and upside appreciation,
thus narrowing the range of potential outcomes while the Collar is in place.

Proxy hedges. Most hedging strategies utilize derivatives linked directly to the concentrated stock. This poses a few
considerations. First, the use of derivatives may create selling pressure on the underlying shares. Additionally, certain
shareholders such as insiders and affiliates may be restricted from engaging in derivatives on the position itself. The
shareholder may consider hedging using a proxy asset that they expect will share the same risks or anticipate will have
correlated returns with the stock position they own. These strategies will never perfectly eliminate risk as the proxy
asset may not trade in-line with the concentrated stock.
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IMPORTANT INFORMATION

All companies referenced are shown for illustrative purposes only, and are not intended as a recommendation or
endorsement by J.P. Morgan in this context.

KEY RISKS

This material is for informational purposes only, and may inform you of certain products and services offered by private
banking businesses, part of JPMorgan Chase & Co. (“JPM”). Products and services described, as well as associated fees,
charges and interest rates, are subject to change in accordance with the applicable account agreements and may differ
among geographic locations. Not all products and services are offered at all locations. If you are a person with a disability
and need additional support accessing this material, please contact your J.P. Morgan team or email us at
accessibility.support@jpmorgan.com for assistance. Please read all Important Information.

GENERAL RISKS & CONSIDERATIONS Any views, strategies or products discussed in this material may not be appropriate
for all individuals and are subject to risks. Investors may get back less than they invested, and past performance is not a
reliable indicator of future results. Asset allocation/diversification does not guarantee a profit or protect against loss.
Nothing in this material should be relied upon in isolation for the purpose of making an investment decision. You are
urged to consider carefully whether the services, products, asset classes (e.g., equities, fixed income, alternative
investments, commodities, etc.) or strategies discussed are suitable to your needs. You must also consider the objectives,
risks, charges, and expenses associated with an investment service, product or strategy prior to making an investment
decision. For this and more complete information, including discussion of your goals/situation, contact your J.P. Morgan
team.

NON-RELIANCE Certain information contained in this material is believed to be reliable; however, JPM does not represent
or warrant its accuracy, reliability or completeness, or accept any liability for any loss or damage (whether direct or
indirect) arising out of the use of all or any part of this material. No representation or warranty should be made with
regard to any computations, graphs, tables, diagrams or commentary in this material, which are provided for illustration/
reference purposes only. Any projected results and risks are based solely on hypothetical examples cited, and actual
results and risks will vary depending on specific circumstances. Forward-looking statements should not be considered as
guarantees or predictions of future events. Nothing in this document shall be construed as giving rise to any duty of care
owed to, or advisory relationship with, you or any third party. Nothing in this document shall be regarded as an offer,
solicitation, recommendation or advice (whether financial, accounting, legal, tax or other) given by J.P. Morgan and/or its
officers or employees,. J.P. Morgan and its affiliates and employees do not provide tax, legal or accounting advice. You
should consult your own tax, legal and accounting advisors before engaging in any financial transactions.

LEGALENTITY, BRAND & REGULATORY INFORMATION

In the United States, bank deposit accounts and related services, such as checking, savings and bank lending, are offered by
JPMorgan Chase Bank, N.A. Member FDIC.

JPMorgan Chase Bank, N.A. and its affiliates (collectively “JPMCB”) offer investment products, which may include bank-
managed investment accounts and custody, as part of its trust and fiduciary services. Other investment products and
services, such as brokerage and advisory accounts, are offered through J.P. Morgan Securities LLC (“JPMS”), a member of
FINRA and SIPC. Insurance products are made available through Chase Insurance Agency, Inc. (CIA), a licensed insurance
agency, doing business as Chase Insurance Agency Services, Inc. in Florida. JPMCB, JPMS and CIA are affiliated companies
under the common control of JPM. Products not available in all states.

In Germany, this material is issued by J.P. Morgan SE, with its registered office at Taunustor 1 (TaunusTurm), 60310 Frankfurt
am Main, Germany, authorized by the Bundesanstalt fiir Finanzdienstleistungsaufsicht (BaFin) and jointly supervised by the
BaFin, the German Central Bank (Deutsche Bundesbank) and the European Central Bank (ECB). In Luxembourg, this
material is issued by J.P. Morgan SE — Luxembourg Branch, with registered office at European Bank and Business Centre, 6
route de Treves, L-2633, Senningerberg, Luxembourg, authorized by the Bundesanstalt fir Finanzdienstleistungsaufsicht
(BaFin) and jointly supervised by the BaFin, the German Central Bank (Deutsche Bundesbank) and the European Central
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Bank (ECB); J.P. Morgan SE — Luxembourg Branch is also supervised by the Commission de Surveillance du Secteur Financier
(CSSF); registered under R.C.S Luxembourg B255938. In the United Kingdom, this material is issued by J.P. Morgan SE -
London Branch, registered office at 25 Bank Street, Canary Wharf, London E14 5JP, authorized by the Bundesanstalt fiir
Finanzdienstleistungsaufsicht (BaFin) and jointly supervised by the BaFin, the German Central Bank (Deutsche Bundesbank)
and the European Central Bank (ECB); J.P. Morgan SE — London Branch is also supervised by the Financial Conduct Authority
and Prudential Regulation Authority. In Spain, this material is distributed by J.P. Morgan SE, Sucursal en Espaia, with
registered office at Paseo de la Castellana, 31, 28046 Madrid, Spain, authorized by the Bundesanstalt fir
Finanzdienstleistungsaufsicht (BaFin) and jointly supervised by the BaFin, the German Central Bank (Deutsche Bundesbank)
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Commission (CNMV); registered with Bank of Spain as a branch of J.P. Morgan SE under code 1567. In Italy, this material is
distributed by J.P. Morgan SE — Milan Branch, with its registered office at Via Cordusio, n.3, Milan 20123, lItaly, authorized
by the Bundesanstalt fiir Finanzdienstleistungsaufsicht (BaFin) and jointly supervised by the BaFin, the German Central Bank
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Italy and the Commissione Nazionale per le Societa e la Borsa (CONSOB); registered with Bank of Italy as a branch of J.P.
Morgan SE under code 8076; Milan Chamber of Commerce Registered Number: REA M| 2536325. In the Netherlands, this
material is distributed by J.P. Morgan SE — Amsterdam Branch, with registered office at World Trade Centre, = Tower B,
Strawinskylaan 1135, 1077 XX, Amsterdam, The Netherlands, authorized by the Bundesanstalt fir
Finanzdienstleistungsaufsicht (BaFin) and jointly supervised by the BaFin, the German Central Bank (Deutsche Bundesbank)
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Denmark, authorized by the Bundesanstalt fiir Finanzdienstleistungsaufsicht (BaFin) and jointly supervised by the BaFin, the
German Central Bank (Deutsche Bundesbank) and the European Central Bank (ECB); J.P. Morgan SE — Copenhagen Branch,
filial af J.P. Morgan SE, Tyskland is also supervised by Finanstilsynet (Danish FSA) and is registered with Finanstilsynet as a
branch of J.P. Morgan SE under code 29010. In Sweden, this material is distributed by J.P. Morgan SE — Stockholm Bankfilial,
with registered office at Hamngatan 15, Stockholm, 11147, Sweden, authorized by the Bundesanstalt fir
Finanzdienstleistungsaufsicht (BaFin) and jointly supervised by the BaFin, the German Central Bank (Deutsche Bundesbank)
and the European Central Bank (ECB); J.P. Morgan SE — Stockholm Bankfilial is also supervised by Finansinspektionen
(Swedish FSA); registered with Finansinspektionen as a branch of J.P. Morgan SE. In Belgium, this material is distributed by
J.P. Morgan SE - Brussels Branch with registered office at 35 Boulevard du Régent, 1000, Brussels, Belgium, authorized by
the Bundesanstalt fiir Finanzdienstleistungsaufsicht (BaFin) and jointly supervised by the BaFin, the German Central Bank
(Deutsche Bundesbank) and the European Central Bank (ECB); J.P. Morgan SE Brussels Branch is also supervised by the
National Bank of Belgium (NBB) and the Financial Services and Markets Authority (FSMA) in Belgium; registered with the
NBB under registration number 0715.622.844. In Greece, this material is distributed by J.P. Morgan SE — Athens Branch,
with its registered office at 3 Haritos Street, Athens, 10675, Greece, authorized by the Bundesanstalt fir
Finanzdienstleistungsaufsicht (BaFin) and jointly supervised by the BaFin, the German Central Bank (Deutsche Bundesbank)
and the European Central Bank (ECB); J.P. Morgan SE — Athens Branch is also supervised by Bank of Greece; registered with
Bank of Greece as a branch of J.P. Morgan SE under code 124; Athens Chamber of Commerce Registered Number
158683760001; VAT Number 99676577. In France, this material is distributed by J.P. Morgan SE — Paris Branch, with its
registered office at 14, Place Vendome 75001 Paris, France, authorized by the Bundesanstaltfiir
Finanzdienstleistungsaufsicht(BaFin) and jointly supervised by the BaFin, the German Central Bank (Deutsche Bundesbank)
and the European Central Bank (ECB) under code 842 422 972; J.P. Morgan SE — Paris Branch is also supervised by the French
banking authorities the Autorité de Contrdle Prudentiel et de Résolution (ACPR) and the Autorité des Marchés Financiers
(AMF). In Switzerland, this material is distributed by J.P. Morgan (Suisse) SA, with registered address at rue du Rhéne, 35,
1204, Geneva, Switzerland, which is authorised and supervised by the Swiss Financial Market Supervisory Authority (FINMA)
as a bank and a securities dealer in Switzerland.

In Hong Kong, this material is distributed by JPMCB, Hong Kong branch. JPMCB, Hong Kong branch is regulated by the Hong
Kong Monetary Authority and the Securities and Futures Commission of Hong Kong. In Hong Ko.ng, we will cease to use
your personal data for our marketing purposes without charge if you so request. In Singapore, this material is distributed
by JPMCB, Singapore branch. JPMCB, Singapore branch is regulated by the Monetary Authority of Singapore. Dealing and
advisory services and discretionary investment management services are provided to you by JPMCB, Hong Kong/Singapore
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branch (as notified to you). Banking and custody services are provided to you by JPMCB Singapore Branch. The contents of
this document have not been reviewed by any regulatory authority in Hong Kong, Singapore or any other jurisdictions. You
are advised to exercise caution in relation to this document. If you are in any doubt about any of the contents of this
document, you should obtain independent professional advice. For materials which constitute product advertisement under
the Securities and Futures Act and the Financial Advisers Act, this advertisement has not been reviewed by the Monetary
Authority of Singapore. JPMorgan Chase Bank, N.A., a national banking association chartered under the laws of the United
States, and as a body corporate, its shareholder’s liability is limited.

With respect to countries in Latin America, the distribution of this material may be restricted in certain jurisdictions. We
may offer and/or sell to you securities or other financial instruments which may not be registered under, and are not the
subject of a public offering under, the securities or other financial regulatory laws of your home country. Such securities or
instruments are offered and/or sold to you on a private basis only. Any communication by us to you regarding such securities
or instruments, including without limitation the delivery of a prospectus, term sheet or other offering document, is not
intended by us as an offer to sell or a solicitation of an offer to buy any securities or instruments in any jurisdiction in which
such an offer or a solicitation is unlawful. Furthermore, such securities or instruments may be subject to certain regulatory
and/or contractual restrictions on subsequent transfer by you, and you are solely responsible for ascertaining and complying
with such restrictions. To the extent this content makes reference to a fund, the Fund may not be publicly offered in any
Latin American country, without previous registration of such fund’s securities in compliance with the laws of the
corresponding jurisdiction.

JPMorgan Chase Bank, N.A. (JPMCBNA) (ABN 43 074 112 011/AFS Licence No: 238367) is regulated by the Australian
Securities and Investment Commission and the Australian Prudential Regulation Authority. Material provided by JPMCBNA
in Australia is to “wholesale clients” only. For the purposes of this paragraph the term “wholesale client” has the meaning
given in section 761G of the Corporations Act 2001 (Cth). Please inform us if you are not a Wholesale Client now or if you
cease to be a Wholesale Client at any time in the future.

JPMS is a registered foreign company (overseas) (ARBN 109293610) incorporated in Delaware, U.S.A. Under Australian
financial services licensing requirements, carrying on a financial services business in Australia requires a financial service
provider, such as J.P. Morgan Securities LLC (JPMS), to hold an Australian Financial Services Licence (AFSL), unless an
exemption applies. JPMS is exempt from the requirement to hold an AFSL under the Corporations Act 2001 (Cth) (Act) in
respect of financial services it provides to you, and is regulated by the SEC, FINRA and CFTC under US laws, which differ
from Australian laws. Material provided by JPMS in Australia is to “wholesale clients” only. The information provided in this
material is not intended to be, and must not be, distributed or passed on, directly or indirectly, to any other class of persons
in Australia. For the purposes of this paragraph the term “wholesale client” has the meaning given in section 761G of the
Act. Please inform us immediately if you are not a Wholesale Client now or if you cease to be a Wholesale Client at any time
in the future.
This material has not been prepared specifically for Australian investors. It:

e may contain references to dollar amounts which are not Australian dollars;

e may contain financial information which is not prepared in accordance with Australian law or practices;

e may not address risks associated with investment in foreign currency denominated investments; and

e does not address Australian tax issues.

References to “J.P. Morgan” are to JPM, its subsidiaries and affiliates worldwide. “J.P. Morgan Private Bank” is the brand
name for the private banking business conducted by JPM. This material is intended for your personal use and should not be
circulated to or used by any other person, or duplicated for non-personal use, without our permission. If you have any
questions or no longer wish to receive these communications, please contact your J.P. Morgan team.

© 2024 JPMorgan Chase & Co. All rights reserved.
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