GLOBAL ECONOMIC RESEARCH

Aftershocks

An Economic Outlook for 2023

Federal Reserve Bank of Chicago Economic Outlook Seminar
December 2022

Carl Tannenbaum
Chief Economist
Northern Trust

u @NT_CTannenbaum

northerntrust.com | © NorthernTrust 2022

_?_
N, NORTHERN TRUST
&/



INFLATION: FROM DORMANT TO DOMINANT

Bloomberg
Businessweek Key Messages
* Prior to the pandemic, Inflation was
IS thought to be in secular decline
Inflation — Long periods running below to central
bank targets

— Factors like e-commerce, technology,
demographics, and global sourcing were
credited for providing discipline

— Nervousness about anchoring
expectations at too low a level

A new era has some frightening downsides

— Central banks changed operating models

Year Over Year Inflation (CPI) to encourage overshoots

" Dec-19 mDec-20 m Current > Central banks were more worried about
12.0% deflation
10.0% * Even after the pandemic recovery began,
8.0% inflation forecasts were slow to react
6.0% .. .
A 0; — Early characterization of “transitory”
o proved unfortunate
2.0%
0.0% l L o N . — Was anchoring at play?
-2.0% U.s. U.K. Euro Area Canada » Very few observers saw this coming

Sources: Bloomberg, Haver Analytics. Data as of October 2022.
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WHAT EVERYONE MISSED

* Pandemic-related fiscal programs were excessive
— Only visible in retrospect
* Supply chains have been impaired
— Healing is evident, but will they ever be the same?
* The pandemic impaired labor supply
— Workers have gained significant leverage
* Policy kindled a renewed housing boom
— Shelter costs will peak soon

* The war in Ukraine added stress to energy and commodities
prices

— Some recent relief
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THE OUTLOOK FOR INFLATION

U.S. Inflation

0% ——Headline =—Core Key Messages
(1]
(V]
& * Inflation is starting to turn
s 8% g
O — “Headline” measure still high, but
5 6%
9 down more than 1% from its peak
= 4%
g ’ — The “core” rate (ex food and energy)
5 2% is leveling out
> . .
0% * We expect inflation to settle even
2019 2021

further in the quarters ahead

US: CPI inflation — Bottom-up: goods, shelter, and

%, year ElFood contribution :Forecast . .

10.0 1 EmEnergy contribution ; energy prices will moderate or

9.0 Bl Core contribution ;

8.0 —Headline CPI deﬂate

70 — Top-down: very slow money supply
6.0

5.0 growth

4.0

— Firms report reduced pricing power
3.0

20 -
1.0
0.0
-1.0

_2.0 T T T T T T T T T T T T T T T T ': T T 1
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Sources: BLS, Haver Analytics, Oxford Economics. Data as of November 2022.

» Inflation could peel away more rapidly
than some anticipate, but the last
yards will be the most difficult
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OVERSTIMULATED

Value of COVID-19 Stimulus
% of GDP

Key Messages

Japan I 54% * In retrospect, pandemic-related fiscal
programs were more than enough

us. I 26%
— Fear of demand destruction set the tone

Germany [ 359 for response

Australia NG 20% — During the initial months, concern

centered on doing too little, not too much
Canada NN 20%
— Programs often stressed scale and speed

UK. I 18% over intelligent design
Real GDP Q4 2018 = 100 — A substantial amo.unt of §DP loss was
Eurozone —U.K. —U.S. recouped almost immediately
= Japan e Australia e New Zealand . .
110 — Important amounts of stimulus remain
105 undisbursed and unspent
100 — * The ability to project the impact of pandemic
95 programs on inflation was very limited
%0 — Nothing comparable in the historical data
85
%0 » The “fiscal impulse” has turned negative, and
e will stay there
Dec-19 Jun-20 Dec-20 Jun-21 Dec-21 Jun-22

Sources: Statista, Haver Analytics. Data as of August 2022.
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SUPPLY CHAINS: SIGNS OF HEALING

US: Supply chain stress tracker
Index; = 0 = heightened stress
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Sources: Oxford Economics, Bloomberg, Freightos, ECB. Chart data as of November 2022.
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HOUSING AND INFLATION

Case-Shiller House Price Index

Year Over Year Change
Key Messages

25.0%
20.0% * Despite a housing recession, inflation related
o to housing is still rising
13.0% — Home sales have fallen by about one-third
10.0% since January as affordability has declined
5.0% — Yet shelter, the largest component of
0.0% | nm ” | | | || | inflation measures, has increased by 6.6%
Jan-19 Jan-20 Jan-21 Jan-22 over the past year
— The main reason for this is the rental
C?%?';J%” cycle; most rents have yet to reflect the
. downturn in home values
7 ;" \"x‘ * Projections suggest that the year-over-year
6 * change in shelter costs will touch 8% late this
5 1 year before receding slowly

» This will eventually become a substantial
contributor to disinflation

1

Jan-15 Jan-16 Jan-17 Jan-18 Jan-1% Jan-20 Jan-21 Jan-22 Jan-23

Source: Haver Analytics, BLS, Morgan Stanley Data as of October 2022.
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LABOR MARKETS: STILL TIGHT

US: Number of job openings per unemployed
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Sources: Oxford Economics, Haver Analytics. Data as of November 2022.
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2021

Key Messages

* The pandemic produced an immense supply shock
to labor markets

— COVID: mortality and lingering limitations
— Early retirements
— Gaps in child and elder care
— Very limited immigration
— Trend towards working from anywhere
* Labor demand has remained robust
— Monthly payroll gains have stayed strong
— Openings much higher than those seeking work

— Firms appear reluctant to reduce postings or
staff after struggling to acquire talent

— Central banks have made this a key focus

* Wage increases have moderated
— Layoffs appear to be increasing in some sectors
— Expectations of inflation have come down

» At this point, a wage/price spiral appears unlikely
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Per Million BTU

ENERGY COSTS

Oil Price Trends
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Source: Bloomberg. Data as of November 2022.
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Key Messages

* Traditional fossil fuels have been in
shorter supply

— Russia ends gas sales to Europe
— OPEC has curtailed petroleum output

— Hydro power has also been limited by
severe drought

e U.S. production response has been slow

— Capital flows into the industry have
moderated

— Difficult to find labor
— Caps on refining capacity

* Nonetheless, energy prices have fallen
since midyear

— Oil and U.S. natural gas prices are both
down 50%; Europe has seen more
substantial relief

» Difficult to balance cost, access to
supplies, and climate goals
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TIGHTER FOR LONGER

Projected Fed Funds Rate

(Top End of Target Range, End of Quarter) Key messages

0% 5.0% 5.0% 5.0% e Qur latest interest rate call:
. (+] . 0 . (1] . 0

4.5%

— Hikes continue in decreasing increments
3.3% through the first quarter of next year
1.6% — Rates remain at peak for the balance of
0.4% 2023 to ensure inflation has been

- subdued

— Risk remains to the upside

Q1 Q2 Q3 Q4 a1 Q2 Q3 Q4

2022 2023

* Fed balance sheet reductions are underway

Quantitative Easing/Tightening .
— Treasury securities purchased to speed

(Trillions)
pandemic relief
—Fed Balance Sheet (left) =——=M2 (right)
§10.0 $26.0 — Holdings are now running off at a rate of
' ' about $1 trillion annually

$8.0 $22.0 N

— The money supply has been shrinking for
$6.0 $18.0 the first time in decades
$4.0 $14.0 > The absence of past roadmaps to follow

raises the degree of difficulty for achieving

32.0 310.0 a soft landing

Jan-19 Jan-20 Jan-21 Jan-22

Sources: Northern Trust, Haver Analytics. Data as of November 2022.
Investment Professional Use Only — Not for Distribution to the Public northerntrust.com | © Northern Trust 2022 10



WHAT THE FED WILL BE WATCHING

Financial Conditions Indices Key Messages
(Positive = Tightening)

* Financial conditions

—G Id S h _BI b H 1 1 iti
oldman Sachs oomberg — An indication of whether credit is easy

2 or more difficult to obtain
1 .
— Composed of measures gauging bank
0 lending standards and market
-1 conditions
2 — Current readings do not look overly
-3 restrictive
Mar-22 May-22 Jul-22 Sep-22 Nov-22
= 10% equity market recovery from
US: Volatility rising amid impaired liquidity bottom
e —ICE BofA MOVE Index (LHS) B"SSO
—US Govt Securities Liquidity Index (RHS) [ = Steep drop in credit spreads over the
160
| past month
140 - 4.0
120 - | * Market liquidity levels
- 3.0
1901 H ' ; — Strong demand and high volumes are
i L - 20 marks of healthy function
= AN W \\ l A
40 | : Wy . — Some initial signs of friction in the
20 | ' Treasury market
@ d ' ' ' —= U0 — Potential for high volatility and wider
07/01/09 07/01/12 07/01/15 07/01/18 07/01/21

swings in yields

Sources: Bloomberg, Oxford Economics. Data as of November 2022.
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BANKS: WELL POSITIONED

Cash as a % of Assets Key Messages

All U.S. Banks * Bank earnings have generally been very
20.0%
i 0; strong
. (]

16.0% — Higher interest rates improve net
14.0% interest margins
12.0%
10.0% — Loan losses have been very, very

8.0% modest

6.0% = Pandemic relief programs helped

Jan-19 Jan-20 Jan-21 Jan-22
= Corporations issued low cost debt
Federal Reserve = Consumer balance sheets buoyed by
Stress Test Results stimulus payments and the strong job

145 B Base Level B Severely Adverse Scenario market
()

* Banks have lots of liquidity

12%

10% — Deposits have diminished, but remain
8% elevated
6%  Bank capital is high, and positioned to
4% survive stress
2% . . .
oot » The banking system is unlikely to be an

2022 2019 avenue of contagion if trouble starts

Tier 1 Common Equity Capital Ratio

Sources: Federal Reserve, Haver Analytics. Data as of November 2022.
Investment Professional Use Only — Not for Distribution to the Public northerntrust.com | © Northern Trust 2022 12



MIDTERM REPORT

Inflation tops Americans’ list of biggest problems
facing the country Key Messages

% who say each af the following is in the country today

Latest results (November 27):

A very
big problam

Inflation

— Senate: 50-49 Democratic majority (GA
runoff to come)

The affordability of
health care

Violent crime

— House: 220-213 Republican majority (two
races undecided)

Gun violence

The federal budget
deficit

Implications for economic policy:

Climate change

— Additional fiscal programs unlikely
The quality of public
K-12 schools

— Changes to tax code very unlikely (next

lllegal immigration

“cliff” in 2025)

US: Treasury debt outstanding vs the debt limit — Continued movement toward economic

e nationalism

—Debt limit =—OQOutstanding debt Forecast . .

320 - * Some stress over the debt ceiling possible

315 - — — Borrowing will hit the current limit next

310 month; potential movement during “lame
duck” session

305 -

300 4 * Where gridlock is not good

295 — Social Security/Medicare solvency

290 — — Immigration

Dec21 Feb22 Apr22 Jun22 Aug22 Oct22 Dec22
Sources: Pew Center, Oxford Economics. Data as of November 2022. — Energy/cllmate pOIlcy
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FISCAL DISCOMFORT

10-Year Bond Yields
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Sources: Bloomberg, Oxford Economics. Data as of November 2022.
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| 3336?

Key Messages

* Central bank actions and intentions have
raised bond yields substantially

— At one point last year, more than one third
of developed market sovereign debt had
negative yields; now, almost none of it
does

— Yield curves are inverted in many places

* Government borrowing costs are rising
rapidly

— Debt has increased immensely over the
past fifteen years (and especially over the
last two years)

— Much of it has been funded with short-
term instruments

— Interest costs are absorbing increasing
amounts of government revenue

— This may limit the amount of stimulus that
can be applied if recession arrives

» Stress between governments and their
central banks will likely increase in the years
ahead
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RECESSION GAUGES

Bloomberg Survey, November 2022
Recession Probability, Next 12 Months

90%

80%
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Sources: Bloomberg, World Bank, IMF, Oxford Economics. Data as of November 2022.
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LOOKING AHEAD
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A KEY ECONOMIC THEME: TAIL (EVENT) TROUBLE

Key Messages

SSIBLE BL 4
PO i 00",“95

* The geopolitical environment has become much more
volatile in the last year

— Russian invasion of Ukraine; stress surrounding Taiwan

— Instability in a range of markets (potentially including the
U.S. and the U.K.)

— Potential for direct impacts on Northern Trust operations,
partners

— Potential for indirect impacts on markets
* “Weaponizing” the financial system

— Pen vs. sword: sanctions being used to deter or
counteract kinetic activity

— Restrictions on holdings, transactions, and counterparties
may become more numerous in the years ahead

* The trend towards de-globalization

— Countries have become uncomfortable with international
connections (supply chains, financial systems)

— Increasing emphasis on partitioning, less coordination on
financial regulation

— Increased difficulty/cost of doing business across a range
of jurisdictions

» Keys: Preparedness and resilience

Sources: New York Times, The Economist.
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A KEY ECONOMIC THEME: GOING THEIR OWN WAY

Reshoring Key Messages

Number of job announcements per year

400000 Projected

* Countries and companies are
350000 . . . .
reconsidering their supply chains

300000

— Geopolitical frictions have created
uncertainty around supply

250000

200000

150000 — Pandemic interruptions revealed
100000 uncomfortable levels of reliance on
50000 imports
0 — Pushback against internationalism has

2010 ‘11 12 13 ‘14 ‘15 ‘16 17 18 19 20 21 22
gained currency

92% of manufacturing executives considered or already have . . . .
reshored their manufacturing operations to the United States. — Resiliency is being given comparable

Sentiment toward reshoring: manufacturing executives billing to efficiency

4T — Climate considerations and carbon
charges make it less desirable to
source over long distances

* This will not be a sudden, nor an easy

process
@ Yes. mmwo&mhaodmnwocwrinoopaomwmo
Unad States (nithin pest thres years). » Potentially significant influence on
@ Yeos. we have decided 10 reshore some of our Manuf actiring Operations . .
(within the next three years). growth and inflation

Maybe. We are evaluating reshoring but have not decided.
£ No, we are not considering reshoring manufacturing operations.

Sources: Reshoring Initiative, Wall Street Journal, Kearney. Chart data as of August 2022.
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Important Information

Confidentiality Notice: This communication is confidential, may be privileged, and is meant only for the intended recipient. If you are not the intended
recipient, please notify the sender as soon as possible. All materials contained in this presentation, including the description of Northern Trust, its systems,
processes and pricing methodology, are proprietary information of Northern Trust. In consideration of acceptance of these materials, the recipient agrees
that it will keep all such materials strictly confidential and that it will not, without the prior written consent of Northern Trust, distribute such materials or any
part thereof to any person outside the recipient’s organization or to any individual within the recipient’s organization who is not directly involved in
reviewing this presentation, unless required to do so by applicable law. If the recipient is a consultant acting on behalf of a third party client, the recipient
may share such materials with its client if it includes a copy of these restrictions with such materials. In such event, the client agrees to comply with these
restrictions in consideration of its accepting such materials.

The information contained herein is intended for use with current or prospective clients of Northern Trust Investments, Inc. The information is not intended
for distribution or use by any person in any jurisdiction where such distribution would be contrary to local law or regulation. Northern Trust and its affiliates
may have positions in and may effect transactions in the markets, contracts and related investments different than described in this information. This
information is obtained from sources believed to be reliable, and its accuracy and completeness are not guaranteed. Information does not constitute a
recommendation of any investment strategy, is not intended as investment advice and does not take into account all the circumstances of each investor.
Opinions and forecasts discussed are those of the author, do not necessarily reflect the views of Northern Trust and are subject to change without notice.

This report is provided for informational purposes only and is not intended to be, and should not be construed as, an offer, solicitation or recommendation
with respect to any transaction and should not be treated as legal advice, investment advice or tax advice. Recipients should not rely upon this information
as a substitute for obtaining specific legal or tax advice from their own professional legal or tax advisors. References to specific securities and their issuers
are for illustrative purposes only and are not intended and should not be interpreted as recommendations to purchase or sell such securities. Indices and
trademarks are the property of their respective owners. Information is subject to change based on market or other conditions.

All securities investing and trading activities risk the loss of capital. Each portfolio is subject to substantial risks including market risks, strategy risks,
adviser risk and risks with respect to its investment in other structures. There can be no assurance that any portfolio investment objectives will be
achieved, or that any investment will achieve profits or avoid incurring substantial losses. No investment strategy or risk management technique can
guarantee returns or eliminate risk in any market environment. Risk controls and models do not promise any level of performance or guarantee against
loss of principal. Any discussion of risk management is intended to describe Northern Trust’s efforts to monitor and manage risk but does not imply low
risk.

Past performance is no guarantee of future results. Performance returns and the principal value of an investment will fluctuate. Performance returns
contained herein are subject to revision by Northern Trust. Comparative indices shown are provided as an indication of the performance of a particular
segment of the capital markets and/or alternative strategies in general. Index performance returns do not reflect any management fees, transaction costs
or expenses. It is not possible to invest directly in any index. Net performance returns are reduced by investment management fees and other expenses
relating to the management of the account. Gross performance returns contained herein include reinvestment of dividends and other earnings, transaction
costs, and all fees and expenses other than investment management fees, unless indicated otherwise. For additional information on fees, please refer to
Part 2a of the Form ADV or consult a Northern Trust representative.
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Important Information

Forward-looking statements and assumptions are Northern Trust’s current estimates or expectations of future events or future results based upon proprietary
research and should not be construed as an estimate or promise of results that a portfolio may achieve. Actual results could differ materially from the results
indicated by this information. If presented, hypothetical portfolio information provided does not represent results of an actual investment portfolio but reflects
representative historical performance of the strategies, funds or accounts listed herein, which were selected with the benefit of hindsight. Hypothetical performance
results do not reflect actual trading. No representation is being made that any portfolio will achieve a performance record similar to that shown. A hypothetical
investment does not necessarily take into account the fees, risks, economic or market factors/conditions an investor might experience in actual trading.
Hypothetical results may have under- or over- compensation for the impact, if any, of certain market factors such as lack of liquidity, economic or market
factors/conditions. The investment returns of other clients may differ materially from the portfolio portrayed. There are numerous other factors related to the
markets in general or to the implementation of any specific program that cannot be fully accounted for in the preparation of hypothetical performance results. The
information is confidential and may not be duplicated in any form or disseminated without the prior consent of Northern Trust.

This information is intended for purposes of Northern Trust marketing of itself as a provider of the products and services described herein and not to provide any
fiduciary investment advice within the meaning of Section 3(21) of the Employee Retirement Income Security Act of 1974, as amended (“ERISA”). Northern Trust
is not undertaking to provide impartial investment advice or give advice in a fiduciary capacity to the recipient of these materials, which are for marketing purposes
and are not intended to serve as a primary basis for investment decisions. Northern Trust and its affiliates receive fees and other compensation in connection with
the products and services described herein as well as for custody, fund administration, transfer agent, investment operations outsourcing and other services
rendered to various proprietary and third party investment products and firms that may be the subject of or become associated with the services described herein.

Northern Trust Asset Management is composed of Northern Trust Investments, Inc. Northern Trust Global Investments Limited, Northern Trust Fund Managers
(Ireland) Limited, Northern Trust Global Investments Japan, K.K, NT Global Advisors Inc. (NTGA), 50 South Capital Advisors, LLC and investment personnel of
The Northern Trust Company of Hong Kong Limited, Belvedere Advisors, LLC and The Northern Trust Company.

© 2021 Northern Trust Corporation. Head Office: 50 South La Salle Street, Chicago, lllinois 60603 U.S.A. Incorporated with limited liability in the U.S. Products and
services provided by subsidiaries of Northern Trust Corporation may vary in different markets and are offered in accordance with local regulation. This material is
directed to professional clients only and is not intended for retail clients. For Asia-Pacific markets, it is directed to expert, institutional, professional and wholesale
clients or investors only and should not be relied upon by retail clients or investors. For legal and regulatory information about our offices and legal entities, visit
northerntrust.com/disclosures. The following information is provided to comply with local disclosure requirements: The Northern Trust Company, London Branch;
Northern Trust Global Investments Limited; Northern Trust Securities LLP. Northern Trust Global Services SE, 10 rue du Chéateau d’Eau, L-3364 Leudelange,
Grand-Duché de Luxembourg, RCS B232281; Northern Trust Global Services SE UK Branch, 50 Bank Street, London E14 5 NT; Northern Trust Global Services
SE Sweden Bankfilial, Ingmar Bergmans gata 4, 1st Floor, 114 34 Stockholm, Sweden; Northern Trust Global Services SE Netherlands Branch, Vifoly 7th floor,
Claude Debussylaan 18 A, 1082 MD Amsterdam; Northern Trust Global Services SE Abu Dhabi Branch, registration Number 000000519 licenced by ADGM under
FSRA # 160018. The Northern Trust Company Saudi Arabia, PO Box 7508, Level 20, Kingdom Tower, Al Urubah Road, Olaya District, Riyadh, Kingdom of Saudi
Arabia 11214-9597, a Saudi Joint Stock Company — Capital 52 million SAR. Regulated and Authorised by the Capital Market Authority License # 12163-26 CR
1010366439.. Northern Trust (Guernsey) Limited (2651)/Northern Trust Fiduciary Services (Guernsey) Limited (29806)/Northern Trust International Fund
Administration Services (Guernsey) Limited (15532) Registered Office: Trafalgar Court, Les Banques, St Peter Port, Guernsey GY1 3DA.

Proprietary and Confidential. All rights reserved. Any rebroadcast, retransmission, distributing, copying or use of this presentation or any of its content without the
express written consent of Northern Trust Corporation is strictly prohibited.
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