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®  Second, the Russian invasion of Ukraine has raised food, energy, and metals o e es som

prices. Our estimate of the impact of commodity price changes on year-on-year Golaman Sachs & Co. LLC
core PCE inflation is now 10bp higher for 2022Q4 than when the invasion began, M?ﬂggtﬁ?&%ﬁ“s
and we recently tweaked our inflation forecast accordingly. Here too, the g§|3lﬁ;'§%?cfsisggséi.cfﬂ':
possibility of further sanctions and trade disruptions between the West and

Russia remains an upside risk to inflation.

B Third, disruptions to raw materials supplies and a slower pickup in
semiconductor production recently led our autos analysts to cut their global auto
production forecast by 3.4mn units. We had already assumed a delayed
normalization of auto inventories and prices in our forecasts, and we expect used
car prices to stop falling or even rebound a bit this spring before starting to fall
again later this year and in 2023.

m  These supply chain setbacks have been somewhat worse than we anticipated,
and we have adjusted our growth and inflation forecasts slightly in response in
recent weeks. Even so, Omicron in China and the war in Ukraine still pose
additional risk. We expect below-consensus GDP growth of 1.9% Q4/Q4 in 2022,
but further spikes in consumer prices or production disruptions pose downside
risk. We also expect core PCE inflation to fall from 5.2% to 4.0% by end-2022,
driven entirely by a 150bp decline in the contribution from goods categories, but
further supply problems could hinder this.

Investors should consider this report as only a single factor in making their investment decision. For Reg AC
certification and other important disclosures, see the Disclosure Appendix, or go to
www.gs.com/research/hedge.html.
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An Update on Supply Chain Disruptions and the US Economy

Core goods prices surprised to the downside in the March CPI report, with a notable
decline in used car prices. Unfortunately, our aggregate measure of supplier delivery
times has worsened for the first time in 5 months, suggesting the good news on goods
prices might be short-lived (Exhibit 1). In today’s note, we provide an update on the
impact of the latest global supply chain disruptions on US GDP and inflation.

Exhibit 1: Supplier Delivery Times Worsened in March
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Source: Federal Reserve, Institute for Supply Management, Goldman Sachs Global Investment Research

We see three key reasons for the recent reversal of progress in resolving supply chain
problems.

First, the Omicron wave in China caused a renewed, sharp tightening of virus-related
restrictions. Our China Effective Lockdown Index now stands at its highest level since
April 2020, and trucking flows in China have declined substantially more than seasonal
norms in recent weeks (Exhibit 2). Our China economics team recently estimated that
Chinese exports of computers, electronics, and manufacturing inputs face the highest
risk of disruption.
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Exhibit 2: Our China Effective Lockdown Index Stands at Its Highest Level Since April 2020, and Trucking
Flows Have Declined Meaningfully in Recent Weeks
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Since Omicron first appeared last year, we have made a sizeable allowance in our
inflation forecast for eventual challenges in China by assuming a fairly delayed and
gradual normalization of goods inventory levels and prices. Overall, accounting also for
the fact that Omicron is receding and restrictions are declining across most of the rest
of the Asia-Pacific region, the impact on US inflation looks roughly consistent with what
we have been assuming.

To quantify the impact on US GDP we use our China economists’ estimates of the share
of Chinese exports at risk of disruption. We estimate that highly exposed industries in
the affected provinces account for roughly $50bn of US imports annually (0.2% of GDP).
Assuming a 20% reduction in these imports in 2022Q2 and 2022Q3—about two-thirds
of the peak decline in imports from China in March 2020—would imply a $10bn
annualized reduction in US imports in each quarter, or 0.05% of GDP Substitution
toward domestic production could boost US GDP but this would likely be offset by a hit
from US production disruptions caused by missing imported inputs from China. Using
the input-output accounts and data on import usage by industry, we estimate that hit is
worth about 0.2pp on annualized GDP growth, as shown in Exhibit 3, implying that
these disruptions should have a modest net negative effect on US GDP

The situation in China remains highly uncertain, and more prolonged disruptions would
pose upside risk to US inflation in the second and third quarters and downside risk to
US growth.
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Exhibit 3: We Estimate That a 20% Reduction in Imported Inputs From China Would Result in a 0.2pp Drag on
Annualized GDP Growth in Both 202202 and 202203

Basis points Estimated Effect of Lower Input Imports From China Basis points
54 on US GDP Growth - 25
- -
20 - | - 20

]
15 - . - 15
[]

e [] 1
5 -5
0 - 0
) = > 5 K%) c %) %) %) =
£ 84 5} 2¢e © S 5 G g 2t 2
ol e o £ 8 = @8 = £5 o
5 5 =35 = £ 3 = © - o3 2 = =
39 0 o = s s IS ta © o5 3 §
Es 2 ] a5 < [0} oS [a g @ 32
5o wl g (@] < ao o Q =
Qw (@] %LIJ =2
o
|—

Source: Department of Commerce, Census Bureau, Goldman Sachs Global Investment Research

Second, the Russian invasion of Ukraine has led to sharp increases in food, energy, and
metals prices. Qil prices are roughly 15% higher since Russia invaded Ukraine, implying
a 3bbp boost to headline PCE inflation according to our rule of thumb. Our estimate of
the boost from changes in commodity prices to yearon-year core PCE inflation, which
assumes that prices stay at their current levels, is now 10bp higher for 2022Q2 than
when the invasion began and 15bp higher for 2022Q4, and we recently tweaked our
inflation forecast accordingly. Our commodities team's forecasts would imply an
additional 10bp boost for 2022Q4, and an additional 20bp under their upside scenario for
oil prices (Exhibit 4).

The possibility of further sanctions and trade disruptions between the West and Russia
remains an upside risk to inflation. In particular, our commodities team recently stressed
that copper and aluminum stocks are significantly depressed, leaving prices particularly
vulnerable to incremental supply shocks, and a few European smelting and tire factories
have already cut capacity or halted production as a result of input shortages and high
energy prices. While transportation lags have so far dampened the effects of the
Russian invasion of Ukraine on global metals supply, they are likely to worsen further in

the near term.
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Exhibit 4: Commodity Prices Have Risen Significantly Since the Russian Invasion of Ukraine, Boosting
Headline and Core Inflation
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Source: Department of Commerce, Goldman Sachs Global Investment Research

Third, the recovery in global auto production is facing further setbacks. Our autos
analysts recently lowered their global production forecast by 3.4mn to 81.6mn units in
2022, reflecting both disruptions to raw materials supply in Europe as a result of the war
in Ukraine and a delayed normalization of semiconductor production. The downgrade
was mostly driven by a lower European production forecast and included only a small
downgrade to the US production forecast (from 15.75mn to 15.5mn units in 2022),
implying roughly 360k fewer units available for sale to US consumers (200k fewer units
supplied by domestic producers and 160k fewer units imported from abroad), or 2% of
US new car sales.

Reduced global auto production will likely delay the inventory recovery and normalization
of used car prices. We had already factored a delayed normalization of auto inventories
and prices into our forecasts, and we continue to expect used car prices to stop falling
or even rebound a bit this spring before declining more meaningfully towards the end of
this year and in 2023 (Exhibit 5).
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Exhibit 5: We Expect Used Car Prices to Remain Elevated Through the Next Few Months, and Decline More
Meaningfully Toward the End of 2022 and in 2023

Index Index
170 - Used Car CPI ; > - 170
Manheim Auction Prices Adjusted for Depreciation  GS Forecast
160 - Core CPI Ex-Used Cars (Dec 2019=100) ; - 160
150 - 150
140 - 140
130 - 130
120 - 120
110 r 110
100 - 100
90 - 90
80 80

Sep-17 May-18 Jan-19 Sep-19 May-20 Jan-21 Sep-21 May-22 Jan-23 Sep-23

Source: Department of Labor, Manheim, Goldman Sachs Global Investment Research

These supply chain setbacks have been somewhat worse than we anticipated, and we
have adjusted our growth and inflation forecasts slightly in response in recent weeks.
Even so, Omicron in China and the war in Ukraine still pose additional risk. We expect
below-consensus GDP growth of 1.9% Q4/Q4 in 2022, but further spikes in consumer
prices or production disruptions pose downside risk. We also expect core PCE inflation
to fall from 5.2% to 4.0% by end-2022, driven entirely by a 150bp decline in the
contribution from goods categories, but further supply problems could hinder this and
keep goods inflation somewhat higher for longer.

Manuel Abecasis
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This research is focused on investment themes across markets, industries and sectors. It does not attempt to distinguish between the prospects or
performance of, or provide analysis of, individual companies within any industry or sector we describe.

Any trading recommendation in this research relating to an equity or credit security or securities within an industry or sector is reflective of the
investment theme being discussed and is not a recommendation of any such security in isolation.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur.
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Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at
https://www.theocc.com/about/publications/characterrisks.jsp and
https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018.
Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation
will be supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g.,
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our

research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.

© 2022 Goldman Sachs.

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written
consent of The Goldman Sachs Group, Inc.
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