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Treasury Secretary Alexander Hamilton’s
First Reporton Public Credit to the
US House of Representatives, January 1790

“That an adequate provision for the support of the Public Credit, is a matter of high
importance to the honor and prosperity of the United States...

And as on the one hand, the necessity for borrowing in particular emergencies
cannot be doubted, so on the other, it is equally evident, thatto be able to borrow
upon good terms, it is essential that the credit of a nation shouldbe well established.

Forwhen the creditofa countryisin any degree questionable, it never fails to give an
extravagant premium, in one shape or another, upon all the loans it has occasion to
make. Nor does the evil end here; the same disadvantage must be sustained upon
whatever is to be bought on terms of future payment.

From this constant necessity of borrowing and buying dear, it is easy to conceive how
immenselythe expensesofa nation, in a course of time, will be augmented by an
unsound state of the public credit...

...This reflection derives additional strength from the nature of the debt of the
United States. It was the price of liberty. The faith of America has been repeatedly
pledged for it, and with solemnities, that give peculiar force to the obligation...”
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01 Atypical Bear
Steepening




Coping with Higher UST Rate Volatility

US rate volatility remains high; butinterestingly, the source of that volatility has shifted. For most of
the Fed'stightening cycle, elevated rate vol has originated at the front end ofthe curve. Today,
however, the prevailing drivers of rate vol are coming from the longerend ofthe curve as the US
Treasury has sharply increased supply andthe Fed continuesto scale back its balance sheet (QT).

UST rate volatility (MOVE index)
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Source: (1) Bloomberg. Data asof October24,2023.
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Financial Markets Doing the Tightening

The timing ofthe US debt ceiling resolution on June 1, and Washington's punting of Gov't shutdown
risk on October 1, have become catalysts forthe rapid rise of UST yields. With US rates reaching new
YTD highson nearly a daily basis, 10 and 30 year UST yields jumped above to 5% for the first time

since before the GFC.

10 yearand 30 year UST yields since debt ceiling resolution on June 1
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Source: (1) Bloomberg. Data as of October25, 2023.
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Losing Control of the Long End

With US rates rising so quickly, the Fed risks losing control of the back end ofthe $25 trillion US
Treasury market, which in turn could have adverse implications for growth and risk assets (stocks,
bonds, EM).

Changein UST rates since debt ceiling resolution on June 1
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Source: (1) Bloomberg. Data as of October25, 2023.
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Global GovernmentBond Yields
Developed market 10 year yields have jumped sharply higherin the 2H 2023, with USTs leading the

bear steepening.

Change in global government 10 year bond yields since debt ceiling resolution on June 1
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Real Rates Elevated Even After The Pause

Even afterthe Fed pause, US real rates may remain elevated. Since the Fed began its accelerated
“doubletightening” (raising rates, reducing balance sheet)in March 2022, and asthe economy has
shown resilience with inflation declining, US “real” rates have moved more firmly positive. With “real”
rates likely to remain elevated during a ”hiﬂherforlonger” Fed pause, assessingthe impact of

“sufficiently restrictive” becomes more challenging.
Real 10 year UST yields June 2022:
Fed begins QT
- | 2.43%
I
Mar 16,2022:
First Fed 1
rate hike |
I
I

+243 bps

-1.5%
Jan-2021 Oct-2023

Source: (1) Bloomberg. Data asof October25,2023.
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Dis-Inversion of the UST Yield Curve

Historically, US recessions have followed 12-18 monthsaftertheyield curveinitiallyinverts. Infact,
inversionis frequently over by the time the recession “officially” begins. The 2s10s UST yield curve
initially inverted 15 monthsagoin July2022. Rapid dis-inversioncommencedin Q3 andisnownear
its lowest level in 12 months. However, dis-inversions are typically caused by a “bull steepening,”
(i.e., ST rates lower) ratherthan a “bear steepening” (LT rates higher), and so the feed-through
mechanism to the real economymay take longerthistime.

2s10s UST yield curve

100 Jan 2022:
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Source: (1) Bloomberg. Data asof October25,2023.
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More Bullish Outlook for UST Yields in 2024

Historically, the first Fed interest rate cut occurs about 6-8 months afterthe last rate hike. The more
rates continuetorise, the more tenuous the consensus “higherforlonger” thesis becomes. While 10
year USTyields may testthe 5% thresholdin the weeks ahead, MUFG believes they will move
progressively lowerin the yearahead as US recession risk and Fed rate cuts come closerinto view.
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Source: (1) Bloomberg. Data asof October25,2023. MUFG Rate Strategy (George Goncalves).
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02 Converging Forces



Converging Forces Drive Bear Steepening

With long endyields crossing the 5% threshold and dis-inversion ofthe yield curve progressing
rapidly, the recent bear steepening ofthe USyield curve has been driven by a confluence of
converging forces.

a Extraordinary fiscal easing (6-7% deficits during an expansion)

2

e Hawkish “double” Fed tightening cycle (rate increases & QT)

Rising energy prices complicating inflation outlook (tight supply, geopolitical
risk premium)
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US Recession Framework Flashing “Mostly Green”

The National Bureau of Economic Research (NBER), responsible for defining US recession periods,
relies heavily on a six-part framework with significantemphasis on the US consumerand labor
markets. While four ofthe six key metrics are still flashing “green”, a number of near-term catalysts
could leadto a rapid changein 2024 (higherenergy prices, depleted COVID savings, resumptionin
studentloan payments, tighterlending conditions).

N BER indicators
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Resilient US Economic Data (NBER Framework)
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Accelerated “Double Tightening” Fed Cycle

The current Fed rate cycle has been accelerated by historic standards, both interms of the rapid pace

of rate increases (2x historicavg pace) andthe concurrent reductionin its balance sheetat nearly
$100 bn per month.
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Source: (1-2) Bloomberg. Data as of October 24, 2023. BoE isthe bank rate. ECB is deposit rate. China isthe 7-day reverse repo rate.
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Low Liquidity Correlated With Risk & Term Premium

Historically, liquidity in the US Treasury market and risk/ term premium tend to move together.
Liquidity inthe world’s largest bond market has tightened sharply since 2022 as a result of: (i) banks
carrying lessinventory due to regulatory constraints; (ii) elevated rate volatility on policy tightening;
(iii) Fed QT; and (iv) underperformance of the asset class as rates rise.

US government securities liquidity index
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Source: (1) Bloomberg. Data as of October24, 2023.
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Ownership of $25 Trillion UST Market

Holders of US Treasury securities, USD tn

$30
1990 2000 2010 2020 2023
- Total: $25.7 tn
Institutions 22% 16% 17% 23% 23% Other:
USGovt = 349  30% 22% 17%  19% , $325bn
Focers i e Domestic Households:
Fed 8% 12% 8% 18% 18% | [ 70% $2.3 tn '
Households 16% 15% 9% 7% 9% ged:
4.7tn
Other 3% 2% 1% 1% 1% .
: . . . " Foreign US Gov't:
Foreigners 16% 25% 42% 34% 30% 30% : ov't
4.9tn
Institutions™:
$5.8 tn
Foreigners:
%0 $7.6tn
1990 1994 1999 2004 2009 2013 2018 2023

*Institutional ownership includes banks, mutual, closed-end & ETF funds, pensions, insurance, ABS issuers & broker-dealers

Source: (1) Federal Reserve. Data asof October24, 2023. Financial Accounts of the United States, L.210 Treasury Securities. Govtincludes Federal, State & local governments,
retirementfunds and govtsponsored enterprises. Total representstotal marketable US Treasury debt.
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Domestic & Foreign Ownership of USTs

While foreign central bank purchases of US Treasuries have increased on an absolute basis overthe
last decade, theirrelative share oftoday’s $25 trillion UST market has declined sharply since peak
Chinaand EM growthin 2014. Investmentfund purchases of USTs (pension funds, insurance funds,
money market funds)have increased notably since the Fed tightening cycle beganin March 2022.

Holdings of Treasuries asa % of total Treasury debt outstanding
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Source: (1) Federal Reserve. Data asof October 7, 2023. Financial Accounts ofthe United States, L.210 Treasury Securities. US Government includes Federal, State & lo cal.
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Domestic & Foreign Ownership of US Treasuries

With Chinaand EM growth (and annual surpluses) peaking around 2014, foreign central banks'’
ownership share of US Treasuries has been on a multi-year decline.

Size of US Treasury market

2011 2023

Foreign
ownership: ownership:
~$4 trillion

Domestic

~$6 trillion
(59%)

Total UST market:
$9.8 trillion
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Fed Ownership of USTs

The Fed's Balance Sheetand UST holdings peaked at $9.0 and $5.8 trillion, respectively, in Q2 2022.
Since QT began, the Fed’s balance sheet has declined by over $1 trillion and Treasury holdingshave
declined by $860 billion.

Fed balance sheet, total assets, USD tn 2022
$9.0 Total: $9.0tn Total:
Treasuries: $5.8 tn $7.9tn
$8.0 MBS: $2.7 tn
$7.0
MBS:
$6.0 $2.5tn

o Total: . $876 bn Treasuries
Treasuries: $779 bn $4.9tn
c0 MBS: $0 bn

$2.0

$1.0

$0.0
2007 2009 2011 2014 2016 2018 2021 2023

Source: (1) Bloomberg. Data asof October24,2023. FRED.
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QE Lengthened Duration of Fed Balance Sheet

Prior to the GFC, the Fed’s UST holdingswere mostly in the short end ofthe curve (<12 months).
However, through multiple rounds of Quantitative Easing, the Fed has significantly increased its
exposuretothe mid andlongend ofthe UST curve.

Fed holdings of treasury securities outstanding, % by maturity
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Source: (1) Federal Reserve Board. Data as of October24,2023.
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MMF Fundsin RRP Facility Absorbing Supply

Earlierthisyear, USMoney Market Funds had nearly $2 trillion of their $5 trillion in funds parked in the
Fed’s Reverse Repo (RRP) facility. Fed RRP balanceshave declinedin lock-step with the $1.3 trillion of
US Treasury issuance since the debt ceiling was resolved on June 1. To lure private investors and
MMFs, Treasury has faced higherinterest costs which, in turn, exacerbate US deficits.

NY Fed reverse repo accepted bids, USD tn

Jan 1, 2023:

$2.55 trillion
$2.5
e Oct 23,2023

$1.16 tn
$15
$1.0
(-$1.4tn)
$0.5
$0.0 L——-A~ -
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Source: (1) Bloomberg. Data asof October24,2023.
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Evolution of Money Market Fund UST Purchases

Flows into money market funds, and money market fund purchases of UST securities, increased
significantly since the Fed tightening cycle beganin March 2022 - a dynamicthataccelerated further

post the bank sector stress of March 2023.

Money market mutual funds holdings by sector

B USTs and Bills I Other MMF accounts

2003 2013 Q22023

Source: (1) Federal Reserve Board. Data as of October8, 2023.
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Investment Fund Purchases of USTs

Investment fund purchases of both the shortand long end ofthe UST curve haverisen since the
COVID crisis and current Fed tightening cycle began.

Investment fund allotment of short duration (2-7yr) Investment fund allotment of long duration (10-30yr)
US Treasury auctions US Treasury auctions
80% 80%
g)ch;ozs: Oct 2023:
= 68.3%
Pre-COVID
10 yr avg:
41.3%
Pre-COVID - -
10 yr avg:
32.4%
Jan 2010: Jan 2010:
17.2% 21.2%
195 10%
2010 2013 2016 2020 2023 2010 2013 2016 2020 2023

Source: (1-2)US Department ofthe Treasury. Dataasof October24, 2023.
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COVID Era Increase in Regional Bank UST Holdings

Commercial banks significantly increased theirholdings of US Treasury and agency securities during
the COVID period. Those inventories peaked in early 2022 and have declined by $604 bn since.

Commercial bank holdings of treasury and agency securities, USD tn

Feb 2022:
$4.7tn

$5.0

Sep 2023:
$4.1tn

Mar 2020:
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Pre-COVID decade:
+$1.7 tn

$1.2
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Source: (1) Federal Reserve Board. Data as of October24,2023.
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Primary Dealers Holding Longer Dated Treasuries

Due in partto recent Bank regulatory changes, primary dealerinventories of UST holdings have
declined since their COVID-era peak, butthe remaininginventories are heavilyweighedto longer

duration USTs.

Primary dealer positions in coupon treasuries by maturity, USD bn

$250
. <=3 years
$200 >3 <=6years
>6 <=11years
$150
. >11 years
$100
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-$50
-$100
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Source: (1) Federal Reserve Board. Data through week ended October 11, 2023.
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Nearly 60% of Global FX Reservesin USD

While multi-currency settlement has become more common in selected markets such as
commodities, Central BankFX reserves invested in US Dollars have held steady in the 50-60% range

in recentyears.

Reservesin different currencies

100%
Unallocated: 7%

20, Other currencies: 20%

I Euro: 19%

60%

40%

US Dollar: 55%

M

20%

0%
2000 2005 2011 2017 2023

Source: (1) IMF COFER. Datathrough Q2 2023.
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Overseas Demand More Recently From Private Sector

While foreign purchases of US Treasuries are net positive, “official” or Public foreign purchases have
actually been negative since 2021 and have been offset by overseas demand from the private sector.

Foreign purchases of USTs by private / public sector, 12 month rolling sum (USD, bn)

$1,200
Foreign
$900 T private
sector:
$967 bn
$600
$300 *
$0
Foreign
public
-$300 sector:
(-$232 bn)
-$600
1983 1993 2003 2013 2023

Source: (1) Bloomberg. US Treasury. MUFG US Macro Strategy. UST purchases include bonds and notes. Datathrough January 2023.
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China’s Recycling of SurplusesInto USTs

China’seconomy reached peak growth in approximately 2014, as their cumulative FX reserve
balances also peaked at $4 trillion. As China’s growth rate has slowed down overthe past decade,
and as Xi Jinping'’s “rebalancing efforts” toward more domestically-driven consumer growth unfolds,
China’sneed torecycle surplusesinto the large liquid UST market has also declined. We expectthis
directionaltrendto continue in the years ahead, and marginally increase as economictensions
between the US and China persist.

China’s FXreserves, USD tn China’s UST holdings, USD tn

$4.5 Jun 2014:
$4.0tn Nov2013:
$1.4 $1.3tn

$3.1tn

$805bn

(-$878 bn)

$156 bn $59bn

$0.0 $0.0
2000 2005 2011 2017 2023 2000 2005 2011 2017 2023

Source: (1-2) US Department of the Treasury. Data is latest available - June 2023. Reuters “China slips away from Treasuries but sticks with dollarbonds”. Councilon Foreign
Relations “The Dollar: The World’s Reserve Currency”. World Bank. Central Bank ofthe Republic of China (Taiwan) With the exception of Taiwan, total comprise foreign exchange
reserves held by monetary authorities, reserves held by the IMF, and IMF Special Drawing Rights. Bloomberg. Dataas of October24, 2023.
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China’s Holdings of UST Securities

China’sholdingsof US Treasuries peaked in 2013 at $1.3 trillion. Despite selling over $100 bn in USTs
over the pastyear, Chinaisstill the second largestforeign holder of US government debt. While data

is not fully transparent, evidence suggests that UST sales have been offset by purchases of USagency
debtand other USD bonds.

Foreign Holders of US Treasury Securities

$1,200
2nd largest foreign
$1,000 holder of USTs
$805bn
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Source: (1) US Department of the Treasury. Data is latest available - August 2023. Netherlands as of July2023. Reuters “China slips awayfrom Treasuries but sticks with dollar
bonds”.
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04 US Treasury
Issuance Trends




US Treasury Issuance Volume: Historical Perspective

Between 2009 and 2023, the US Treasury Department Auctioned over $138 Trillion of Bills,
Notes and Bonds.

Issuance volumes, USD bn

Total Issuance Volume, in Billions of USD
4-Week 13-Week 17-Week 26-Week 52-Week 2-Year 3-Year 5-Year 20-Year 30-Year
Bill Bill Bill Bill Bill Note Note Note Bond Bond

30,293 10,777 29,489 1,765 26,527 4,918 6,655 6,488 7,130 6,061 4,753 846 3,012
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1,800
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1,200
3-year note
=R 5-year note

600

ﬁ& e — /Q 2-year note

i 52-week bil

0 = 30-year bond
20-year bond
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Source: (1) MUFG. Bloomberg.
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Shifts in US Treasury Supply

Asthe June 1 US debt ceilingapproached, Secretary Yellen sharply increased the use of T-Bills to
fund the US Gov't given constraints duringthat period. Since then, two notable developments have
occurred: (1) Treasury hasissued morethan $1.3trillion of securities, much higherthan anticipated;
and (2) with T-Bills having risen to nearly 20% of UST debt outstanding, Treasury shifted toward
increased Notes supplyto term out more of its short-dated obligations. Historically, the level of term
premium increases, and/orthe curve steepens, when such supply shifts have occurred previously.

US Treasury debt outstanding Total:
$25.7 Tn
$25 Annual change in outstanding Treasury debt Bonds:
$3.0
T-Bills: $4.2 Tn
+%$1,616 mn
$20 Bonds:
+$373 mn
Notes:
$15 +$95 mn Notes:
*1° 2023 $13.7 Tn
$10
Bills:
$5 $5.3 Tn
Other:
$0 $2.5 Tn
2001 2003 2006 2008 2011 2013 2016 2018 2021 2023

Source: (1-2) US Treasury. Total marketable debt outstanding. Data available through September 30, 2023.
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Shifts in US Treasury Supply

The US Treasury does not opportunistically change its issuance patterns based on interestrate levels.
Forthe most part, they have adhered to the practice of “regularand predictable issuance” where the
one area that allowed foradjustments was T-Bills (as happened priorto the debt ceiling deadline).

Treasury debt outstanding by type (as a % of total UST debt)

70%
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Source: (1) Bloomberg. US Treasury. MUFG US Macro Strategy. Data as of October25, 2023. Total marketable Treasury debt outstanding.
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05 Rising US Debt
& Deficits




Record FY 2023 US Budget Deficits

On Friday Oct 20, the US Treasury announced a FY 2023 US budget deficit of $1.7 trillion (for FY
ended Sept 30, 2023), a 23% jump from the prior year, and the largest ever US budget deficit outside
of the 2020-21 COVID period. Key drivers ofthe record ex-COVID deficitincluded declining revenue,
higherinterestexpense, and COLA adjustmentson Social Security spending. The 2023 deficit would
have been $321 bn largerifthe Supreme Court had not struck down the President’s debt forgiveness
program as unconstitutional. The sharp deficitincrease comes as President Bidenis asking for $100
bn of funding for Ukraine ($60 bn), Israel ($14bn), the Pacificregion (Taiwan) and US southern border
security.

US Federal budget deficit, USD tn

$0.0
505
$1.0
$15

(-$1.7 tn)
$2.0
$2.5

COVIDCCrisis
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-$3.0

Source: (1) Bloomberg. Data asof October23,2023. Yearis by US government fiscalyear.
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Unusually High Deficits For An Expansion

Federal governmentdeficit (orsurplus), % of GDP

2.5%

(-2.6%) (-3.1%)

(-3.2%)
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-15%
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Source: (1) Congressional Budget Office. Long-Term Budget Projections (Jun 2023). Historical Data on federal Debt Held by the Public. Bloomberg. Data as of October23,
2023. 2023 FY deficitis actual. 2024 is CBO forecast.
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Full Decade of Debt Build During COVID i

US GovernmentDebt has risen above 100% of GDP, more than double the 39% average ofthe nine
countries still rated AAA by Fitch. While debtto GDP has risen most significantly in response to
recessions (GFC, COVID), the increase hasactually spanned decades and occurred across both

Republican and Democratic administrations.

Federal debtheld by the public, % of GDP

100%  100%

40%

26V—

REAGAN BUSH CLINTON G.W.BUSH OBAMA TRUMP  BIDEN

(1981-89) (1989-93) (1993-2001) (2001-09) (2009-17) (2017-21)  (2021-24)

Source: (1) Congressional Budget Office. Long-Term Budget Projections (Jun 2023). Historical Data on federal Debt Held by the Public. 2024 Federal debtis CBO estimate.
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Federal Debtto Reach 181% of GDP in 2053

Over the three years since COVID began, US Government debt/GDP increased from approximately
70% to nearly 100% today, a milestone previously not expectedto be reached fora decade. Current
CBO projections have US debtrisingto 115% in 2033, and 181%in 2053.

Federal debt held by the public, % of GDP

2053:
181%

1945:
113% 2023:

98%

30 Year
CBO forecast

1903 1913 1923 1933 1943 1953 1963 1973 1983 1993 2003 2013 2023 2033 2043 2053

Source: (1) Congressional Budget Office. Long-Term Budget Projections (Jun 2023). Historical Data on federal Debt Held by the Public.
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Breaking Down US Government Spending

The three largest categories of “mandatory US spending” - Social Security, Medicare and Medicaid -
accounted for 50% of US Government outlaysin 2023. Defense spending, which Congressis highly
unlikely to reduce, accountsforan additional 13%. Intheyearsahead, netinterest expense on US

Gov'tdebtwill rise to become the US government'’s largest individual outlay.

US federal budgetin fiscal year 2023, USD bn

25% of spending:
Smaller discretionary
buckets
not easy to sufficiently
cut path to debt
sustainability

o 11%

Net Interest
$659 bn

Other
$360 bn
6%

Transp.
$127 bn

2%
Veteran Benefits

$302 bn
5%

Income
Security

Source: (1) Fiscal Data. US Treasury.

Programs
S $774 bn
13%
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Social Security
$1,350 bn
22%

ealthcare
(including
Medicaid)
$889 bn
14%

Medicare
$848 bn
14%

Defense

$821 bn
13%

75% of spending:

Largely mandatory
spending
that Congressis

either

unwilling or unable to
reduce

(entitlements, defense

& netinterest)

—

Total outlays:
$6.13 trillion




Net Interest Will Exceed Key Programsin 2033

Within 10 years, the annual netinterest on US Treasury securities will become the #1 outlay forthe US

Government.

Cost of key programs, USD bn

Defense

Medicaid

Veterans' Programs

Social Security Disability Insurance
Transportation

Food & Nutrition Services

Housing

Elementary, Secondary & Vocational Education
Higher Education

Science, Space & Technology

Source: (1) Congressional Budget Office.

$879
$585
$232
$194
$185
$79

$59
$59

$52
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Nine Countries with AAA Ratings

Following Fitch’'sdowngrade of US government debt from AAAto AA+ on August 1, there are now
nine remaining countrieswith AAAratings from Fitch. Notably, US debt and deficit metrics deviate
considerablyfrom the AAA sovereign peer group.

FitcthRating ~ GDRUSDbn  OeperalGou  Arusl el

AAA $4,345bn 65.9% (-2.3%)

AAA $1,716bn 49.1% (-1.2%)

o Netherlands AAA $1,055 bn 50.5% (-1.3%)
B Switzerland AAA $853 bn 26.5% +0.3%
= Sweden AAA $608 bn 30.9% (-0.1%)
== Norway AAA $568 bn 38.9% +20.8%
Singapore AAA $510 bn 39.6% +6.2%
o mm Denmark AAA $353 bn 29.9% +1.4%
s Luxembourg AAA $88 bn 26.1% (-1.6%)
Median 39.3% (-0.1%)

B= Us AA+ $26,722bn 112.9% (-6.3%)

Source: (1) Fitch Ratings. Debtto GDP and annual deficits are Fitch calculated general government debt and deficits. 2023 estimates.
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06 Implications for
Risk Assets




Implicationsfor Risk Assets

UST long term rates above 5% for a sustained period are likely to exert upward pressure on volatility
and downward pressure on risk assets

Summary implications of higher LT UST rates onrisk assets

* P/E multiple compression

Equities :
* Downward pressure on earnings

* Pressure on earnings & margins
» Spread widening with higher volatility
* Accelerates timing of default cycle turn

USD credit spreads

Rate differentials favor USD

G10FX Relative macro favor USD

» Rate differentials favor USD

EMFX » Capital outflow pressuresin EMFX

» Downward pressure on consumer demand

» Extends US Dollar resilience

» Complicates inflation outlook

* Rising geopolitical risk premiums may offset

Commodity prices

-«aaan a
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Financial Market Conditions Tightening

Sincethe bear market steepeningin US rates began afterthe US debt ceiling resolution on June 1st,
the combination of higherrates, wider credit spreads, softer equities and a stronger US dollar have
led to a material tightening in US financial market conditions. With financial markets now doing the
tightening, the Fed has more flexibilityto “pause” atthe upcoming Nov and Dec FOMC meetings.

US Financial Conditions Index

2022 2023

Oct

102
2022 Oct
2023 Tighter
Jul
2023 t
9% Looser
Jan-2022 Oct-2023

Source: (1) Bloomberg. Data as of October24,2023. Financial conditions indexis Goldman Sachs.
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Higher Rates Exert Pressure on US Equities

The rates sell-offin the 2H 2023 adversely impacted US equitiesin two dimensions: (1) higherrates
resultin P/E multiple compression; and(2) higherrates weigh heavily on corporate earnings and

margins
US equities since July 1, 2023

Dow Jones S&P 500 NASDAQ
(-5%)
_AS
(~4%) (-6%)
S&P 500 - Banks S&P 500 - Small Caps Russell 2000
(-8%) (-11%) (-12%)

Source: (1-6) Bloomberg. Data as of October24, 2023
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Downward Pressure on USD Credit Market Returns

Therisein UST yieldsto 17 yearhighs has spilled overto nearly every corner of USD credit markets.
Risk premiumsin |G corporate bonds have risen to their highest level since June. Theripple effects of
higherrates have also impacted new issue execution across the ratings spectrum, from |G to HY and
asset-backed securities. Bond market returns have trended increasingly negative throughout
October, with longer dated securitiesthe most adversely impacted.

Bond risk premiums

1%

0%

US Treasuries:
-1% (-1.0%)

USD IG:
-2% (-1.7%)

CCC rated bonds:
-3% (-2.4%)

USD IG bonds
with 10+ years
maturity:

(-3.8%)

4%

-5%

-6%
Sep 29 Oct 23

Source: (1) Bloomberg (Michael Tobin). Data as of October24, 2023. Data normalized as ofSeptember29, 2023.
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USD Credit SpreadsVulnerable to Widening

Based on data going back morethan three decades, IG & HY spreads are currently trading below
long-term averages and well below recession thresholds. Following resolution of US banking sector
stress in March, USD credit spreads tightened sharply in Q2, but have begunto move wider with the
higherrate volatility in the 2H 2023.

USD IG OAS (2023 YTD) USDHY OAS (2023 YTD)

165 550

LT average: 525 bps

LT average: 150 bps

434 bps

1H 2023: 2H 2023: 1H 2023: 2H 2023:
(-7 bps) +6 bps (-79 bps) +44 bps
100 320
Jan-2023 Oct-2023 Jan-2023 Oct-2023

Source: (1-2) Bloomberg. Data as of October24, 2023.
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Higher Rates Become a Headwind for Earnings

Higher UST rates, a strongerdollarand elevated energy prices are a toxic mix for US earningsas
evidenced by the “earnings recession”forthe S&P 500 over the last 12 months. Lookingaheadto
2024, the modest earnings recovery projectionswould come into question should longerterm US
rates stay at or above the 5% threshold (whichis not our base case scenario).

S&P 500 quarterly earnings growth, y/y

Earnings recession
Q4 '22: (-4.6%) COVID
100% Q1'23:(-2.1%) recession
Q2 '23E: (-4.1%)
60% Q3 '23E: (-0.4%)

40% Q4 '23E:6.7%
20%
o l].l_._._._I_-_-_._-_._._- -]]jll_ll_l

-20%

80%

-40%
Q2 2011 Q2 2014 Q2 2017 Q2 2020 Q2 2023

Earnings recessions without
economic recessions are rare

Source: (1) FactSet, Eamings Insight Report(October20,2023).
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