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e The “long duration” theme gained traction in recent months in
particular post SVB.

e This “long duration” trade looks more crowded in equities (tech OW),
commodities (Gold OW) and currencies (Short USD), but less crowded
in credit (OW HG vs. HY) and far from crowded in rates.

One reason the “long duration” trade is far from crowded in rates is
that with yield curves being inverted, being long duration is a negative
carry trade.

US bank deposits declined by $145bn in the week to Apr 19th amid tax
payments. Inflows into US Money Market Funds remain elevated.

On-chain bitcoin network activity rises sharply due to Ordinals.

One of the questions that arises often in our client conversations is about
whether there is a consensus among investors. While in periods of high macro
and policy uncertainty, like the current one, there is typically little agreement
among investors, we do sense that a “long duration” consensus theme has
emerged post the SVB crisis. The argument being that if a US recession is
inevitable at some point later this year and the uncertainty mostly relates to how
mild or deep this recession is likely to be, then the “long duration” trade looks
relatively attractive, as it would have limited downside in a mild recession
scenario and plenty of upside in a deeper recession. This long duration bias is
certainly evident in sentiment indicators, such as the client survey in our sister
publication JPM View (Apr 26th), which suggested around three quarters of
respondents were more likely to increase duration and only a quarter more likely
to decrease duration. How is this “long duration” consensus theme is expressed
across asset classes and how crowded it is?

In equities the “long duration” theme is expressed via overweighting longer
duration growth stocks such as tech. Indeed, the share of tech in global equities
has risen sharply this year, approaching the 2021 highs, implying that the world
as a whole has become more overweight tech (Figure 1). In addition, by looking
at the short interest across US equity sectors, tech has the lowest short interest
pointing to an increase in the net exposure by long/short equity investors (Figure
2). The “long duration” theme gained traction in recent months, in particular
post SVB.
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Figure 1: MSCI AC World IT sector
market value vs. MSCI AC World index
market value

Ratio of Market Values.

0.26
0.24
0.22

0.2 4

0.1

13 14 15 16 17 18 19 20 21 22 23

Source: Bloomberg Finance L.P, J.P. Morgan.

See page 21 for analyst certification and important disclosures, including non-US analyst disclosures.

www.jpmorganmarkets.com




Nikolaos Panigirtzoglou
(44-20) 7134-7815
nikolaos.panigirtzoglou@jpmorgan.com

Figure 2: S&P500 short interest by sector
Short interest as a % of shares outstanding, x axis shows z-scores.
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Figure 4: Gold spec positions

$bn. CFTC net long minus short position in futures for the Managed
Money category.
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e Within commodities the “long duration” theme is
expressed via overweighting gold. While retail
investors’ impulse via physical gold ETFs has been
muted this year (Figure 3), institutional investors
increased sharply their exposure to gold futures in
particular after the SVB crisis (Figure 4). In other
words, the US banking crisis has increased the
demand for gold as a proxy for lower real rates as
well as a hedge against a “catastrophic scenario”.
And while institutional investors flocked into gold, it
appears that retail investors have increased exposure
to bitcoin.

Figure 3: Gold ETFs
Mn troy oz. Physical gold held by all gold ETFs globally.
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Within credit, an expression of the “long duration”
theme is via overweighting high grade vs. high yield
corporate bonds. This is because HG corporate bonds
have typically higher duration of around 7-8 years,
around double that of HY corporate bonds. Indeed, by
looking at the short interest of the biggest credit ETFs
in Figure 5, i.e. LQD for HG and HYG for HY
corporate bonds, one can detect a higher short base in
the former (LQD), perhaps pointing to more elevated
credit overweights in HG relative to HY credit. This
is because these credit ETFs are mostly used by credit
investors to hedge underlying corporate bond
portfolios, so a high short interest tends to be
indicative of credit overweighs and increased demand
for credit hedges by investors. And vice versa, a low
short interest in the biggest credit ETFs could be
indicative of credit underweights and thus reduced
demand for credit hedges by investors. That said,
given how modest and volatile is the difference
between the two short interest metrics in Figure 5,
any evidence of an implied credit overweight in HG
vs HY is rather tentative.
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Figure 5: Short Interest on LQD and HYG ETFs as % of
outstanding shares

80% - r 25%
70% A
E 20%
60%
50% A - 15%
40% A
20% - 10%
20% A
——HYG US EQUITY L 59
10% - ——LQD US EQUITY (RHS)
0% . . . . . . 0%

Jan-20  Jul-20  Jan-21  Jul-21  Jan-22  Jul-22  Jan-23
Source: Bloomberg Finance L.P., J.P. Morgan.

e Inrates, the “long duration” trade looks less crowded.
As we highlighted in our last publication (Flows &
Liquidity April 27th) our position proxies suggest
that bond investors are neutral to modestly short
duration overall. One reason the “long duration” trade
is far from crowded in rates is that, with yield curves
being highly inverted, being long duration has been a
negative carry trade for some time (Figure 6). Few
investors have been willing to pay this negative carry
for a sustained period of time, thus their tendency has
been to retain a short duration bias especially at the
very front end. Another motivation for the tendency
for the latter is that inflation persistence has meant
elevated uncertainty about whether the Fed might
have to push rates materially higher.

Figure 6: Carry and slide in 2yr and 10yt USTs
In bp per quarter
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e In currencies, given the strong negative correlation
between the performance of US bonds and DXY, an
expression of the duration trade is a short position in
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the dollar. Indeed, Figure 7 suggests that a positive
duration impulse that would lift the US Agg bond
index, would at the same time be negative for the
dollar and vice versa. The spec positions in Figure 8
suggest that investors shifted to a short stance on the
US dollar this year.

Figure 7: DXY vs US Agg Bond index
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Figure 8: Net spec position on USD

The net spec position in the USD as reported by the CFTC. Spec is the
non-commercial category from the CFTC.

40% -

309 USD aggregate

b -

20% -

10% - M
0% i N T 7 T T M

-10% -

-20% -

-30% -

-40% -
14 15 16 17 18 19 20 21 22 23

Source: CFTC, Bloomberg Finance L.P., J.P. Morgan.

e Inall, the “long duration” trade gained traction in
recent months, in particular post SVB. This “long
duration” trade looks more crowded in equities (tech
OW), commodities (Gold OW) and currencies (Short
USD), but less crowded in credit (OW HG vs. HY)
and far from crowded in rates. One reason the “long
duration” trade is far from crowded in rates is that,
with yield curves being inverted, being long duration
is a negative carry trade.
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US bank deposits declined by $145bn in the
week to Apr 19th amid tax payments

As we noted last over the past few weeks, US Money
Market Funds (MMFs) AUM saw around a $39bn
decline around the tax payment date on Apr 18th,
which was more than unwound in the week after as
AUM increased by around $68bn in the week to Apr
26th. Since then, we have seen a further $36bn of
inflows into US MMFs in the four days to May 2nd,
or a weekly pace of around $45bn, pointing to
continued shifts of deposits from banks to MMFs,
given superior MMFs yields and concerns over First
Republic. Last week, had also seen some further take-
up of borrowing from the Fed’s BTFP and discount
window facilities of around $10bn.

What about bank deposits around the tax payment
date? The latest H.8 release suggests that US bank
deposits fell by around $145bn in the week to April
19th on a non-seasonally adjusted basis as tax
payments were made, suggesting the bulk of the
$179bn of the TGA increase in the week to April 19th
came from bank deposits, rather than deposits at
MMFs. Of the $145bn decline in US bank deposits,
around $30bn came from small banks, while large
banks, which includes larger regional banks, saw a
decline of more than $120bn. Given the continued
increase in MMF AUM since then, it appears likely
that depositors will continue to move cash to MMFs
given even more attractive yields following this
week’s Fed rate hike.

As we have noted previously, the TGA balance is set
to resume its decline as the debt ceiling negotiations
are ongoing and as we approach the x-date.
Moreover, while our colleagues in US rates and
economic research had estimated that the x-date
would be reached in late July or early August, a
recent letter to Congress from Treasury Secretary
Yellen as well as a statement from the independent
and nonpartisan CBO suggested that the x-date could
take place as early as June (for further detail, see US
Treasury Market Daily, May 1st).

In turn, pressure for an earlier resolution to the debt
ceiling could bring forward the point at which the
Treasury could start to rebuild the TGA balance to its
steady state of around $700bn in subsequent months.
This, in turn, looks set to drain reserves from the
banking system and, to the extent the debt issued by
the Treasury to fund the increase of the TGA balance
is absorbed by the non-bank private sector, reduce
deposits inducing further shrinkage of the US
banking system. This is in addition to the steady
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drainage of reserves that takes place as the Fed
continues QT. That said, if some of the shorter-dated
issuance is absorbed by MMFs, there could be some
offsetting decrease in ON RRP facility usage, which
could reduce the extent to which the rebuilding of the

TGA drains reserves or bank deposits.
"l

igure 9: US MMF inflows
bn per week
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On-chain bitcoin network activity rises
sharply due to Ordinals

The US regulatory crackdown is inducing US crypto
firms to seek opportunities overseas. The US-based
arm of Binance has called off its deal with Voyager,
while Coinbase launched Coinbase International
Exchange, a crypto derivatives exchange outside the
US, as a proactive measure in response to rising US
regulatory pressures. Not only has the recent US
regulatory crackdown increased pressure on crypto
firms, but, more importantly, there has been little
improvement on regulatory clarity on key issues such
as the ethereum’s status as a security ultimately
impacting Ethereum’s demand and liquidity.

The US regulatory crackdown has also deterred
institutional investors from engaging with crypto. As
a result, institutional investors preferred to buy gold
rather than bitcoin as a hedge to a potential
“catastrophic scenario” post SVB. Indeed, on our
assessment, this year’s bitcoin rally appears to have
been more driven by retail rather than institutional
investors. This lack of institutional impulse is shown
in Figure 10, which depicts our bitcoin futures
position proxy based on CME futures. This
institutional position proxy on bitcoin is down YTD.
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Figure 10: Our bitcoin futures position proxy based on CME
futures

In number of contracts. The rationale behind this position proxy is that
when there is a price increase, the net long position of spec investors’
increases also with the magnitude of the increase determined by the
absolute change in the open interest. It does not matter whether the
open interest rises or falls, as the net long position can increase either
via fresh longs (increase in open interest) or a reduction of previous
shorts (reduction in open interest). And vice versa. When there is a price
decrease, the net long position of spec investors’ decreases also, with
the magnitude of the decrease determined by the absolute change in the
open interest. It does not matter whether the open interest rises or falls,
as the net long position can decrease either via fresh shorts (increase in
open interest) or reduction of previous longs (reduction in open interest).
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e As mentioned in our previous publication, another
catalyst for this year’s bitcoin rally has been Bitcoin
Ordinals. The Ordinals project is a layer 1 protocol
that enables NFTs directly on the bitcoin network.
Bitcoin Ordinals demonstrates that bitcoin is capable
of more than just serving as a store of value and
showcases the network’s ability to have NFT
architecture. In a way, Bitcoin Ordinals add more
diversity and utility to the bitcoin network, which
could elevate the bitcoin network utility to that of
other blockchains, such as ethereum. In addition,
Ordinals, by boosting network activity, increase the
revenue earned by bitcoin miners beyond that earned
from block issuance reward, which in turn helps to
secure the network. Figure 11 and Figure 12 depict
on-chain transaction counts, indicating a sharp rise in
on-chain activity in the bitcoin vs. the ethereum
network.
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Figure 11: On-chain number of transaction on Bitcoin network
In mn, 7DMA
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Figure 12: On-chain number of transaction on Ethereum network
In mn, 7DMA
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e In another boost to bitcoin, Block announced last
week that it has bought a large number of ASIC
bitcoin mining chips from Intel. Intel had previously
indicated that it will end its bitcoin mining hardware
business by early 2024. By entering the mining
hardware business, Block intends to make bitcoin
mining easier, cheaper, more distributed and more
accessible. This development could democratize
access to bitcoin mining and could reduce over time
bitcoin mining concentration and energy efficiency.
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Table A1: Weekly flow monitor

$bn per week. The first two rows include Mutual Fund and ETF flows
globally, i.e. flows for funds domiciled both inside and outside the US

(source: EPFR). The last four rows only include funds domiciled in the US.

International Equity funds are equity funds domiciled in the US that invest
outside the US (source: ICI and Bloomberg Finance L.P.)

Table A2: Equity and Bond issuance

$bn, Equity supply and corporate announcements are based on
announced deals, not completed. M&A is announced deal value and
Buybacks are announced transactions. Y/Y change is change in YTD
announcements over the same period last year. More details on net bond
issuances in Chart A40.

MF & ETF Flows 26-Apr 4wkavg 13wkavg 2023 avg Equity Supply 28-Apr 4wkavg 13wkavg ylychng
All Equity 0.02 0.1 -0.6 0.9 Global IPOs 2.0 2.6 25 -56%
All Bond 7.36 7.1 5.3 6.7 Secondary Offerings 14 4.0 6.4 7%
US Equity 2.26 1.8 -0.1 2.0 Corporate announcements
Intl. Equity 0.00 0.0 2.2 4.74 M&A - Global 483 60.3 55.2 -48%
Taxable Bonds 1.84 5.6 3.6 3.9 - US Target 11.8 23.8 2.4 47%
Municipal Bonds 0.79 0.2 -0.1 -0.2 - Non-US Target 36.5 36.5 30.8 50%
Source: EPFR, Bloomberg Finance L.P., ICI, J.P. Morgan. Net bond issuance Jul-22 3mthavg YTD avg yly chng
Chart A1: Fund flow indicator us b % ” B
Non-USD -12 3 32 -4%

Difference between flows into Equity and Bond funds: $bn per week.
Difference between flows into Equity vs. Bond funds in $bn per week.
Flows include Mutual Fund and ETF flows globally, i.e. funds domiciled
both inside and outside the US (source: EPFR) The thin blue line shows
the 4-week average of difference between Equity and Bond fund flows.
Dotted lines depict £1 StDev of the blue line. The thick black line shows a
smoothed version of the same series. The smoothing is done using a
Hodrick-Prescott filter with a Lambda parameter of 100.
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Chart A2: Global equity & bond fund
flows

$bn per year of Net Sales, i.e. includes net new sales + reinvested
dividends for Mutual Funds and ETFs globally, i.e. for funds domiciled
both inside and outside the US. Flows come from ICI (worldwide data up
to Q4'22). Data since then are a combination of monthly and weekly data
from Lipper, EPFR and ETF flows from Bloomberg Finance L.P.
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Source: Bloomberg Finance L.P., Dealogic, Thomson Reuters, J.P. Morgan.

Table A3: Trading turnover monitor

Volumes are monthly and Turnover ratio is annualized (monthly trading
volume annualised divided by the amount outstanding). UST Cash is
primary dealer transactions in all US government securities. UST futures
are from Bloomberg Finance L.P. JGBs are OTC volumes in all Japanese
government securities. Bunds, Gold, Oil and Copper are futures. Gold
includes Gold ETFs. Min-Max chart is based on Turnover ratio. For Bunds
and Commodities, futures trading volumes are used while the outstanding
amount is proxied by open interest. The diamond reflects the latest
turnover observation. The thin blue line marks the distance between the
min and max for the complete time series since Jan-2005 onwards. Y/Y
change is change in YTD notional volumes over the same period last year.

As of Dec-22  MIN MAX  Tumoverratio Vol (tr) yly chng
Equities

EM Equity* - 0.7 $0.7 -38%
DM Equity* — 1.2 $6.8 1%
Govt Bonds

UST cash e 8.4 $10.1 2%
UST futures D 0.5 $8.4 2%
JGBs* — 355 ¥3,294 59%
Bund futures -~ 0.3 €1.3 -12%
Credit

US HG —- 0.7 $0.4 10%
US HY R — 0.6 $0.1 -13%
US Convertbles —&——— 22 $0.0 26%
Commodities

Gold -—— 25.6 $0.6 7%
Oil —— 743 $1.7 -3%
Copper e 32 $0.3 -23%
Digital Assets

CME Bitcoin —— 89.7 $0.010 -38%
CME Ethereum ———— 119.2 $0.004 42%

* Data with one month lag

Source: Bloomberg Finance L.P., Federal Reserve, Trace, Japan Securities Dealer
Association, WFE, J.P. Morgan. * Data with one month lag.
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ETF Flow Monitor (as of May 02"9)

Chart A3: Global Cross-Asset ETF Flows

Cumulative flow into ETFs as a % of AUM
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Chart A5: Global Equity ETF Flows

Cumulative flow into global equity ETFs as a % of AUM
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Note: We include ETFs with AUM > $200mn in all the flow monitor charts.
Chart A5 exclude China On-shore (A-share) ETFs from EM and in Japan we
subtract the BoJ buying of ETFs.

Chart A4: Bond ETF Flows

Cumulative flow into bond ETFs as a % of AUM
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Chart A6: Equity Sectoral and Regional
ETF Flows

Rolling 3-month and 12-month change in cumulative flows as a % of AUM.
Both sorted by 12-month change
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Short Interest Monitor

Chart A7: Quantity-On-Loan on the EEM
and EMB US ETF

On loan quantity as a % share of share outstanding
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Chart A8: Quantity-On-Loan on the LQD
and HYG US ETF

On loan quantity as a % share of share outstanding
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Chart A9: Quantity-On-Loan on the SPY
US ETF

On loan quantity as a % share of share outstanding.
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Chart A10: S&P500 sector short interest

Short interest as a % of shares outstanding based on z-scores. A
strategy which overweights the S&P500 sectors with the highest short
interest z-score (as % of shares o/s) vs. those with the lowest, produced
an information ratio of 0.7 with a success rate of 56% (see F&L, Jun 28,
2013 for more details)
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Source: NYSE, J.P. Morgan
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Chart A11a: Cross-Asset Volatility Monitor
3m ATM Implied Volatility (1y history) as of 23" Mar-2023

This table shows the richness/cheapness of current 3-month implied volatility levels (red dot) against their 1 year historical range (thin blue bar) and the ratio
to current realised volatility. Assets with implied volatility outside their 25th/75th percentile range (thick blue bar) are highlighted. The implied to realised
volatility ratio uses 3-month implied volatilities and 1-month (around 21 trading days) realised volatilities for each asset.

Current Low date High date Upside Downside Implied/realized volatility|
S&P 500 21% 17% 2-Feb-23 28% 13-Jun-22 —— —— 8% 4% 1.1x
EuroSTOXX 19% 14% 2-Feb-23 30% 9-May-22 G 11% 5% 0.8x
Nikkei 225 17% 15% 16-Feb-23 25% 12-May-22 —— 7% 2% 1.0x
Hang Seng 24% 21% 2-Feb-23 34% 24-Oct-22 —— 10% 4% 0.8x
MSCI EM 19% 15% 13-Apr-22 39% 10-Mar-23 — - 20% 4% 1.1x
Gold 18% 13% 9-Mar-23 21% 24-Mar-22 e 4% 4% 0.8x
Oil (brent) 43% 34% 28-Feb-23 71% 25-Mar-22 —omm 29% 9% 1.2x
Copper 26% 23% 7-Mar-23 35% 15-Jul-22 —— 10% 2% 0.9x
BB commodity index 20% 18% 2-Mar-23 30% 26-Jul-22 ——— I 11% 2% 1.5x
EUR/USD 8% 7% 30-Mar-22 13% 28-Sep-22 O 4% 1% 0.8x
USD/NOK 14% 12% 30-Mar-22 18% 12-Oct-22 - 4% 2% 1.0x
UsD/JPY 13% 8% 25-Mar-22 14% 16-Jan-23 . 2% 4% 1.2x
GBP/USD 10% 7% 20-Apr-22 19% 28-Sep-22 o B 9% 2% 0.8x
USD/CHF 9% 7% 25-Mar-22 11% 28-Sep-22 - 3% 2% 0.8x
10y US swaps 131 100 27-May-22 156 21-Oct-22 —— 25 31 0.7x
10y Eur swaps 122 79 24-Mar-22 170 29-Sep-22 . 48 43 1.1x
CDX IG 59% 45% 2-Feb-23 71% 9-May-22 . 13% 14% 1.9x
CDX HY 61% 43% 2-Feb-23 66% 26-Sep-22 ——— ——— 5% 18% 2.2x
iTraxx 63% 49% 3-Feb-23 75% 17-Mar-23 . 12% 14% 0.7x
iTraxx X/O 56% 45% 3-Feb-23 71% 10-May-22 ——— — 14% 11% 0.8x

Source: J.P. Morgan.

Note: Swaps volatility is 3m 10y payer ATMF implied annualized BP vol and credit volatility is 3m 5y on-the-run ATM spread volatility. MSCI EM, Gold, Oil, Copper, BB Commodity Index

and Treasury futures are 3m implied vol from Bloomberg.

Definitions:

Current: Latest available closing level (23-Mar-23)

Low: Lowest closing level in the last 1y

Low date: Date the lowest closing level was reached (or the first time it was reached in the case of several identical low closing levels)

High: Highest closing level in the last 1y

High date: Date the highest closing level was reached (or the first time it was reached in the case of several identical high closing levels)

Graph: Shows the current level and the 25th/75th percentile relative to the 1y high/low

Upside: Implied return/volatility percentage points from current level up to the High (note: return is calculated as simple difference for spread products)
Upside (0): Upside in terms of standard deviations (Upside / Current 1y realized volatility)

Downside: Implied return/volatility percentage points from current level down to the Low (note: return calculated as simple difference for spread products)
Downside (0): Downside in terms of standard deviations (Downside / Current 1y realized volatility)

Implied/realized volatility: Current 3m implied volatility / current realized 3m volatility

Chart A11b: Option skew monitors

Skew is the difference between the implied volatility of out-of-the-money (OTM) call options and put options. A positive skew implies more demand for calls
than puts and a negative skew, higher demand for puts than calls. It can therefore be seen as an indicator of risk perception in that a highly negative skew in
equities is indicative of a bearish view. The chart shows z-score of the skew, i.e. the skew minus a rolling 2-year avg skew divided by a rolling two-year
standard deviation of the skew. A negative skew on iTraxx Main means investors favour buying protection, i.e. a short risk position. A positive skew for the
Bund reflects a long duration view, also a short risk position.
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EURUSD
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Crude 26-Apr-2023
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Spec position monitors

Chart A12: Weekly Spec Position Monitor

Net spec positions are proxied by the number of long contracts minus the
number of short contracts using the speculative category of the
Commitments of Traders reports (as reported by CFTC). To proxy for
speculative investors for equity futures positions, we use Asset managers
(see Chart A13), whereas, for other assets, we use the legacy Non-
Commercial category. This net position is then converted to a dollar amount
by multiplying by the contract size and then the corresponding futures price.
We then scale the net positions by open interest. The chart shows the z-
score of these net positions. US rates is a duration-weighted composite of
the individual UST futures contracts excluding the Eurodollar contract.
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Chart A13: Positions in US equity futures
by Asset managers and Leveraged funds

CFTC positions in US equity futures by Leveraged funds and Asset
managers (as a % of open interest). It is an aggregate of the S&P500, Dow
Jones, NASDAQ and their Mini futures contracts.
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Source: CFTC, Bloomberg Finance L.P. and J.P. Morgan
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Chart A14: Spec position indicator on
Risky vs. Safe currencies

Difference between net spec positions on risky & safe currencies
Net spec position is calculated in USD across 5 "risky" and 3 "safe"
currencies (safe currencies also include Gold). These positions are then
scaled by open interest and we take an average of "risky" and "safe" assets
to create two series. The chart is then simply the difference between the
"risky" and "safe" series. The final series shown in the chart below is
demeaned using data since 2006. The risky currencies are: AUD, NZD,
CAD, RUB, MXN and BRL. The safe currencies are: JPY, CHF and Gold.
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Source: CFTC, J.P. Morgan
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Chart A15: Spec position indicator on US
equity futures vs. intermediate sector
UST futures

Difference between net spec positions on US equity futures vs.
intermediate sector UST futures
This indicator is derived by the difference between total CFTC positions in
US equity futures by Asset managers (Chart A13) scaled by open interest
minus the non-commercial category spec position on intermediate sector
UST futures (i.e. all UST futures duration weighted ex ED and ex 2Y UST
futures) also scaled by open interest.
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Mutual fund and hedge fund betas

Chart A16: 21-day rolling beta of 20 Chart A17: 21-day rolling beta of 20
biggest active US bond mutual fund biggest active Euro bond mutual fund
managers with respect to the US Agg managers with respect to the Euro Agg
bond index bond index
The dotted line shows the average beta since 2013. The dotted line shows the average beta since 2013.
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Source: Bloomberg Finance L.P., J.P. Morgan.
Source: Bloomberg Finance L.P., J.P. Morgan.
Chart A18: Performance of various type
of investors Chart A19: Momentum signals for 10Y

UST and 10Y Bunds

The table depicts the performance of various types of investors in % as of

01st May 2023. Average of the z scores of our short and long lookback period Momentum
Date 07 2018 2019 2020 202 2022 2023 Signals in our Trend Following Strategy framework shown in Tables A5 and

Investors AG in the Appendix.

Equy US Neh 5% 128% 8Th  66% 8% 1% 307 | ——1oyuUsT

Macro ex-CTAs 56%  98%  29%  78%  72% 6.2% 0.3% 20 — 10y Bund

CTAs 22%  81%  92%  63%  10.9% 21.3% -4.8% :

Risk Parity Funds 135%  -65%  184%  35%  47% -18.6% 41% 10

US Balanced MFs 0% -49%  204%  132%  144% -13.0% 4.5%
Benchmark 0.0

MSCIAC World 24.0% -94%  266% 163%  164% -18.4% 1.7%

Barclays Giobal Agg 30% 8% 8% 56 25% B 35% 1.0

60 US Equity : 40 US Bonds 143% 9%  222%  133%  14.8% -15.4% 6.1% 20

S8P Riskparity Vol 10 04% 4% 28 1% 28  62%  T7%

Source: Bloomberg Finance L.P., HFR, SG CTA Index, J.P. Morgan. 3.0
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Source: Bloomberg Finance L.P., J.P. Morgan.
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Chart A20: Momentum signals for
S&P500, Eurostoxx50, Nikkei and MSCI
EM

Average of the z scores of our short and long lookback period Momentum
Signals in our Trend Following Strategy framework shown in Tables A5 and
AG in the Appendix.

S&P 500 Eurostoxx 50
Nikkei - - - - MSCIEM
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Source: Bloomberg Finance L.P., J.P. Morgan.

Chart A22: Equity beta of monthly
reporting Equity Long/Short hedge funds

Proxied by the ratio of the monthly performance of HFRI Asset-Weighted
Equity Hedge fund index divided by the monthly performance of MSCI AC
World index
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Source: Bloomberg Finance L.P., HFR, J.P. Morgan
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Chart A21: Equity beta of US Balanced
Mutual funds and Risk Parity funds

Rolling 21-day equity beta based on a bivariate regression of the daily
returns of our Balanced Mutual fund and Risk Parity fund return indices to
the daily returns of the S&P 500 and Barcap US Agg indices. Given that
these funds invest in both equities and bonds we believe that the bivariate
regression will be more suitable for these funds. Our risk parity index
consists of 25 daily reporting Risk Parity funds. Our Balanced Mutual fund
index includes the top 20 US-based active funds by assets and that have
existed since 2006. Our Balanced Mutual fund index has a total AUM of
§700bn, which is around half of the total AUM of $1.5tr of US based
Balanced funds which we believe to be a good proxy of the overall industry
It excludes tracker funds and funds with a low tracking error. Dotted lines
are average since 2015.
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Source: Bloomberg Finance L.P., J.P. Morgan.
Chart A23: USD exposure of currency
hedge funds

The net spec position in the USD as reported by the CFTC. Spec is the non-
commercial category from the CFTC.
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Nikolaos Panigirtzoglou
(44-20) 7134-7815
nikolaos.panigirtzoglou@jpmorgan.com

Corporate activity

Chart A24: G4 non-financial corporate

capex and cash flow as % of GDP
% of GDP, G4 includes the US, the UK, the Euro area and Japan. Last
observation as of Q3 2022.
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Source: ECB, BOJ, BOE, Federal Reserve flow of funds.

Chart A26: Global M&A and LBO
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Chart A25: G4 non-financial corporate
sector net debt and equity issuance

$tr per quarter, G4 includes the US, the UK, the Euro area and Japan. Last
observation as of Q3 2022.
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Source: ECB, BOJ, BOE, Federal Reserve flow of funds.

Chart A27: US and non-US share buyback

$bn, 2023 are as of Mar'23. Buybacks are announced.
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Pension fund and insurance company flows

Chart A28: G4 pension funds and
insurance companies equity and bond
flows

Equity and bond buying in $bn per quarter. G4 includes the US, the UK,

Euro area and Japan. Last observation is Q3 2022
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Source: ECB, BOJ, BOE, Federal Reserve flow of funds.

Chart A30: Pension fund deficits

USS$bn. For US, funded status of the 100 largest corporate defined benefit
pension plans, from Milliman. For UK, funded status of the defined benefit
schemes eligible for entry to the Pension Protection Fund, converted to US$

at today’s exchange rates. Last obs. is Feb'23.
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Source: Milliman, UK Pension Protection Fund, J.P. Morgan

Chart A29: G4 pension funds and
insurance companies equity and bond
levels

Equity and bond as % of total assets per quarter. G4 includes the US, the
UK, Euro area and Japan. Last observation is Q3 2022.
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Chart A31: G4 pension funds and
insurance companies cash and
alternatives levels

Cash and alternative investments as % of total assets per quarter. G4
includes the US, the UK, Euro area and Japan. Last observation is Q3 2022.
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Credit Creation

Chart A32: Credit creation in the US,

Japan and Euro area

Rolling sum of 4 quarter credit creation as % of GDP. Credit creation
includes both bank loans as well as net debt issuance by non-financial
corporations and households. Last obs. is for Q4'22 for US & Japan and
Q3’22 for Euroarea.
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Source: Fed, ECB, BoJ, Bloomberg Finance L.P. and J.P. Morgan calculations.

Chart A34: USD and Non-USD net bond
issuances

Gross issuance minus redemptions in $bn per month. Non-USD issuance
includes bonds issued in EUR, GBP and JPY. Non-USD bond issuance is
converted to USD at today’s exchange rate through the full historical period.
In this way net bond issuance fluctuations are unaffected by currency
changes. Our bond issuance figures include only Non-Government bonds
issued globally, excluding short-term debt (maturity less than 1-year) and
self-funded issuance (where the issuing bank is the only book runner).Last
observation is Feb 2023.
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Chart A33: Credit creation in EM

Rolling sum of 4 quarter credit creation as % of GDP. Credit creation
includes both bank loans as well as net debt issuance by non-financial
corporations and households. Last obs. is for Q3'22.
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Source: G4 Central banks FoF, BIS, ICI, Barcap, Bloomberg Finance L.P., IMF and J.P.
Morgan calculation

Chart A35: Market value of negative yield
bonds as a % of total outstanding in
Bloomberg Barclays Global Agg Index

In %
35%

% of bonds trading at negative yields
30% Last observation : 02-May-23.
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Bitcoin monitor

Chart A36: Open interest in CME Bitcoin
futures contracts

$mn. Last obs. for 02 May 2023.
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Source: CME, J.P. Morgan.

Chart A38: Momentum signals for Bitcoin

z-score of the momentum signal in our Trend Following Strategy framework
shown in Tables A5 and A6 in the Appendix. Solid lines are for the shorter
term and dotted lines for longer-term momentum.
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Chart A40: Ratio of Bitcoin market price
to production cost

Based on the cost of production approach following Hayes (2018).
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Chart A37: Our Bitcoin position proxy
based on open interest in CME Bitcoin
futures contracts

In number of contracts. Last obs. for 02 May 2023.
25000

20000 -
15000 -
10000 -
5000 1

0 A
-5000 -

W

Jan-19 Jan-20 Jan-21 Jan-22 Jan-23
Source: J.P. Morgan

Chart A39: Cumulative Flows in all
Bitcoin funds and Gold ETF holdings

Both the y-axis in $bn
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Chart A41: Flow pace into publicly listed
Bitcoin funds including Bitcoin ETFs
$mm per week, 4-week rolling average flow
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Japanese flows and positions

Chart A42: Tokyo Stock Exchange margin

trading: total buys minus total sells
In bn of shares. Topix on right axis.

6.0 ; r
Last observation: 3.May-23

5.0 - buys minus sells

4.0 1

TV

3.0 A

2.0 A

1.0 1

0.0 g T T v v T T
00 03 06 09 12 15 18 21

Source: Tokyo Stock Exchange, J.P. Morgan.

Chart A44: Monthly net purchases of
foreign bonds and foreign equities by
Japanese residents

$bn, Last weekly obs. is for 21st Apr'23.
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Chart A43: Domestic retail flows

In JPY tr. Retail flows are from Tokyo stock exchange.
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Chart A45: Overseas CFTC spec
positions

CFTC spec positions are in $bn. For Nikkei we use CFTC positions in Nikkei
futures (USD & JPY) by Leveraged funds and Asset managers.
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Commodity flows and positions

Chart A46: Gold spec positions

$bn. CFTC net long minus short position in futures for the Managed Money
category.
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Chart A48: Oil spec positions

Net spec positions divided by open interest. CFTC futures positions for WTI
and Brent are net long minus short for the Managed Money category.
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Chart A47: Gold ETFs

Mn troy oz. Physical gold held by all gold ETFs globally.
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Chart A49: Energy ETF flows

Cumulative energy ETFs flow as a % of AUM. MLP refers to the Alerian
MLP ETF.
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Corporate FX hedging proxies

Chart A50: Average beta of Eurostoxx 50
companies and Eurostoxx Small-Cap to
trade weighted EUR

Rolling 26 weeks average betas based on a bivariate regression of the
weekly returns of individual stocks in the Eurostoxx 50 index to the weekly
returns of the MSCI AC World and JPM EUR Nominal broad effective
exchange rate (NEER).
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Chart A51: Average beta of FTSE 100
companies to trade weighted GBP

Rolling 26 weeks average betas based on a bivariate regression of the
weekly returns of individual stocks in the FTSE 100 index to the weekly
returns of the MSCI AC World and JPM GBP Nominal broad effective
exchange rate (NEER).
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Chart A52: Average beta of S&P500
companies to trade weighted US dollar

Rolling 26 weeks average betas based on a bivariate regression of the
weekly returns of stocks in the S&P500 index to the weekly returns of the
MSCI AC World and JPM USD Nominal broad effective exchange rate
(NEER).
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Chart A53: Average beta of MSCI EM
companies to the trade weighted EM
currency index

Rolling 26 weeks average betas based on a bivariate regression of the
weekly returns of individual stocks in the MSCI EM index to the weekly
returns of the MSCI AC World and JPM EM Nominal broad effective
exchange rate (NEER).
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CTAs — Trend following investors’ momentum indicators

Table A4: Simple return momentum

trading rules across various commodities

Optimal lookback period of each momentum strategy combined with a mean
reversion indicator that turns signal neutral when momentum z-score more

than 1.5 standard deviations above or below mean, and a filter that turns
neutral when the z-score is low (below 0.05 and above -0.05) to avoid

excessive trading. Lookbacks, current signals and z-scores are shown for
shorter-term and longer-term momentum separately, along with

performance of a combined signal. Annualized return, volatility and

information ratio of the signal; current signal; and z-score of the current
return over the relevant lookback period; data from 1999 onward.

% Change
Lookback . Time since of return
(moving "2 ) IR last change Z index f
movin 0 ast change <Z-score Inaex from
9 return (%) : signal 9
avg, days) (days) its moving
average
K X 0/
i shot 21 02 e s 5 15 9.2%
long 462 1 5 03 -10.2%
short 84 A 5 06 5%
Brent 79 216 036
long 504 1 0 0.1 -3.9%
short 105 1 0 03 48%
Unleaded gas 6.5 239 027
long 483 1 126 0.2 5.5%
K " 0/
Heat Ol shot 63 14 o om 64 12 12.3%
long 483 0 0 0.0 1.3%
K " 0/
Gasall shot 63 05 w7 osm 41 13 13.2%
long 378 1 9 05 -14.2%
shot 105 0 9% 20 -36.6%
Natgas 18.8 355 0.53
long 315 0 74 22 66.3%
shot 21 1 0 0.2 0.5
Gold 34 106 032 o
long 483 1 36 0.6 7.4%
10/
Siver short 10 59 89 03 | 0 0.3 1.0%
long 462 1 2 05 10.2%
. N . 0/
Palegm S 42 w1 20 oe ! 08 2T%
long 273 - 142 A1 252%
! short 105 1 14 0.6 5.7%
Platinum 7.0 181 0.39
long 273 1 36 0.8 11.6%
o . 0
Auminiom SOt 105 53 53 03 490 04 S4%
long 357 1 138 09 -135%
ot 147 0 5 0.0 -0.6°
Copper sho 89 176 051 *
long 399 1 7 02 -4.3%
shot 126 1 0 01 1.0%
Lead 28 201 014
long 357 1 0 0.1 1.3%
short 42 1 3 0.6 5.4%
Nickel 132 236 056
long 336 1 48 02 -6.4%
K " 0/
sine shot 126 08 0o os 41 12 13.5%
long 399 1 62 08 -20.3%
K . 0/
et shot 168 4 e o O 4 19 23.3%
long 294 0 9 21 321%
short 147 1 9 A1 2.9%
Kansas w heat 8.6 209 041
long 483 1 9 07 -14.1%
short 63 A 7 08 6.7%
Comn 79 168 047 ’
long 399 1 7 0.4 4%
ot 42 1 7 06 319
Soybeans O 6.0 147 041 *
long 231 1 0 0.1 1.3%
o » 0/
Coton short 168 o1 0o om 128 0.3 4.2%
long 483 1 67 05 -11.9%
shot 63 0 19 19 17.1%
Sugar 8.2 219 037
long 252 0 18 21 38.4%
shot 63 1 9 0.4 319
Cofiee 55 23 023 i
long 273 - 3 0.1 -2.6%
Cocoa* 10 07 279 002 -1 3 06 1.9%

* For cocoa, uses only short-term momentum and a z-score threshold of 3 rather than 1.5 as for other contracts.

Source: Bloomberg Finance L.P., J.P. Morgan calculations
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Table A5: Simple return momentum
trading rules across international equity
indices, bond futures and FX

Optimal lookback period of each momentum strategy combined with a mean
reversion indicator that turns signal neutral when momentum z-score more
than 1.5 standard deviations above or below mean, and a filter that turns
neutral when the z-score is low (below 0.05 and above -0.05) to avoid
excessive trading. Lookbacks, current signals and z-scores are shown for
shorter-term and longer-term momentum separately, along with
performance of a combined signal. Annualized return, volatility and
information ratio of the signal; current signal; and z-score of the current
return over the relevant lookback period; data from 1999 onward.

. % Change
Lookback Time of return
) Annualized Vol (%) IR Current since last z index 4
(mo:mg return (%) ol (%) signal  change "score |:1 X r?m
avg, days) (days) its moving
average
8 05 2.3%
sepsoo M1 66 121 o054 0 ’
ng 357 1 0 0.1 1.6%
hort 84 1 0 0.8 6.2%
Nasdag 100 °° 71 150 047 °
long 462 -1 0 0.1 -1.2%
8 10 6.6%
Nikkei short 33 1“6 02 0 ’
long 294 1 0 0.6 8.2%
168 0.7 4.6%
Frsete0 oM 46 24 0z 0 ’
long 462 1 0 0.8 8.6%
168 10 9.6%
Eurostoxx 50 " 47 59 030 0 ’
long 315 1 0 1.1 13.5%
0.0 01%
wsciem St 42 135 15 17 ° 0 ’
long 336 -1 0 0.2 -2.6%
; 04 0.4%
avusts SOt 22 10 11 09 0 ’
long 420 -1 0 -1.1 -2.0%
short 252 0 0 0.0 0.0%
5Y USTs 19 30 066
long 420 -1 0 0.9 -3.1%
2 06 0.8%
tovusts SO0 22 36 060 | 0 ’
long 504 -1 0 -1.1 -5.6%
short 189 1 0 07 05%
2Y Schatz 05 09 061
long 504 0 0 -1.9 -2.3%
hort 84 1 0 0.4 0.5%
SyBobl O 14 20 072 ’
long 483 0 0 -1.9 -5.5%
short 84 1 0 0.3 0.5%
10y Bund 26 36 074
long 483 0 0 -2.0 -9.6%
126 15 1.4%
tovies SO0 14 21 083 0 ’
long 273 1 0 11 1.5%
_ shot 105 A 0 06 3%
10V Gits 16 43 038
long 399 0 0 -1.9 -9.0%
42 1 04 0.9%
Euro short 34 63 054 0 ’
ng 273 1 0 04 25%
shot 21 0 0 16 25%
Yen 29 64 045
long 462 0 0 A5 122%
hot 168 1 0 07 299
Sterling sho 24 72 034 *
long 204 1 0 0.1 0.7%
shot 42 4 0 02 0.7%
AUD 43 77 056
long 420 4 0 07 7%
hort 168 1 0 05 2.0%
CAD sho 08 60 0.3 ’
lng 504 4 0 10 £8%

Source: Bloomberg Finance L.P. and J.P. Morgan
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General: Additional information is available upon request. The information in this material has been obtained from sources believed to be
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the material. Accordingly, no reliance should be placed on the accuracy, fairness or completeness of the information contained in this
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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
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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
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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 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
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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.
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