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the one third most extreme price changes for the individual core components.

Second, it is easily compared to inflation targets because we ensure that its
long-run average matches central banks' preferred measures. Third, by trimming
month-overmonth inflation, it also identifies the sequential trend.

®  We find that our trimmed core measures are less volatile than standard core
measures. Currently, our trimmed core measures signal somewhat lower
yearoveryear inflation than standard core measures, and this gap will likely grow
in coming months as positive base effects inflate standard core measures.
While we expect US core PCE to peak at 2.3% yoy in April, our US trimmed core
is likely to run at only around 1.5% yoy in April.

B \We next construct trimmed core measures for goods and services separately.
DM trimmed goods inflation has declined to just below its modern historical
average at -0.2% yoy. DM trimmed services inflation has firmed somewhat in
sequential terms but remains at a historical low of +1.2% in yearon-year terms.
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® To analyze the drivers of these aggregate trends, we construct consistent
category inflation rates for three goods and four service categories. On the
goods side, DM auto inflation is firm while apparel inflation remains soft. DM
services inflation is generally weak, especially in face-to-face services, although
healthcare inflation remains resilient after a secular downward trend.

®  Our trimmed core inflation measures support our dovish inflation and monetary
policy views. Underlying inflation is, and will likely remain, below central bank
targets, consistent with our forecasts of slow QE exits and no rate hikes until
2024 in the US, 2025 in the Euro Area and UK, and mid-2023 in Canada.

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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The pandemic caused unusually large swings in inflation, especially within individual
goods and services categories. In the US, for instance, inflation collapsed for hotels but
surged for household appliances as consumer demand switched from face-to-face
services to home-related goods (Exhibit 1). Assessing the underlying inflation trend will
be particularly challenging in coming months because normalization of both the outsized
price weakness in face-to-face services and the strength in certain goods categories as
well as positive base effects will distort the signal from the standard year-on-year core
readings.

Exhibit 1: Appliance Prices Surged While Hotel Prices Plummeted in the US
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Source: Haver Analytics, Goldman Sachs Global Investment Research

Trimming Into the Core

To obtain a better signal, we construct consistent GS trimmed core mean inflation rates
for the US, the Euro Area, Japan, UK, and Canada in three steps.

First, we gather detailed component-level inflation data but exclude the more volatile
and more mean-reverting energy and food related components, which are also dropped
from the central banks’ preferred core measures. Specifically, we exclude food and
energy in the US and Canada, food, energy, alcohol, and tobacco in the Euro Area and
the UK, and fresh food and energy in Japan.

Second, we consistently trim the one third most extreme month-overmonth price
changes for the core components but select the proportion of the lower and upper trim
separately in each country such that the long-run average of our trimmed core measure
matches the long-run average of the core measure each central bank focuses on. For
instance, trimming the 20.9% most elevated and the 12.4% lowest inflation rates in the
US vs. 18.7% and 14.6%, respectively, in Japan, allows matching the long-run averages
of core PCE in the US and core CPI in Japan, because component-level inflation is more
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left-skewed in the US than in Japan.
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Exhibit 2: Qur GS Trimmed Core Inflation Measures Are Generally Less Noisy Than Central Bank Preferred Core Measures

Measures of Underlying Inflation
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Note: Grey dotted line shows inflation target, which is 2% in all countries, apart from the Euro Area where it is close to but below 2%. Euro Area inflation series is adjusted for temporary German VAT
reduction in late 2020.

Source: Haver Analytics, Goldman Sachs Global Investment Research
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While our trimmed core measures historically track core inflation over the long run, they
currently are mostly signaling somewhat lower year-overyear inflation than standard
core measures.! Exhibit 3 shows February 2021 yearoveryear estimates for our GS
trimmed core measures (dark blue bars) and central bank preferred core measures (light
blue). In the US, the Euro Area, and Japan, our trimmed mean measures are running
0.2-0.3pp below standard core measures and by 0.1pp in the UK. Canada is the outlier
again, with our trimmed measure running at 1.95%, or 0.2pp above the average of the
three BoC preferred measures.

Exhibit 3: Our Trimmed Mean Measures Signal Somewhat Weaker Year-over-Year Inflation Than Standard
Core Measures, Except for Canada...
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**March flash release was 0.9%. Our trimmed measure adjusts for German VAT tax cuts in late 2020.

Central bank preferred core measure is PCE ex. food and energy in the US, CPI ex. food, gner%y, alcohol and tobacco in the Euro Area and UK, CPI ex. fresh
food and energy in Japan, and average of three BoC measures in Canada. Grey dotted line shows inflation target, which is 2% in all countries, apart from
the Euro Area where it is close to but below 2%.

Source: Haver Analytics, Goldman Sachs Global Investment Research

We expect the gap between our trimmed core measure and standard core measures to
grow in coming months as positive base effects inflate the latter. Exhibit 4 plots
sequential monthly inflation for our trimmed core measures (dark blue) and central
banks’ preferred core measures (red). In most countries, our trimmed core measure
remained relatively stable on a sequential basis in 2020, for example only reaching a
minimum of 0.0% month-over-month in the US and the Euro Area, compared to -0.4%
and -0.6%, respectively, for the standard core measure. While we expect US core PCE
inflation to peak at 2.3% in April, our GS US core trimmed measure would run at only
1.5% in April, assuming identical sequential inflation in March and April for our trimmed
core measure and the standard core (Exhibit 5).

" The spikes in Japan's inflation in 1997, 2014 and 2019 were all due to VAT hikes.
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Exhibit 4: ... And We Expect This Distinction to Grow in Coming Months as Deeply Negative 2020 Monthly Readings Drop Out of the
Standard Core Year-Over-Year Calculations

Measures of Underlying Inflation
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Source: Haver Analytics, Goldman Sachs Global Investment Research
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Exhibit 5: Our US Trimmed Core Measure Is Likely to Be Around 0.8pp Weaker than Core PCE Inflation in
April
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Source: Haver Analytics, Goldman Sachs Global Investment Research

Soft Services Inflation vs. Normal Goods Inflation

To better understand the drivers of underlying inflation, we next construct trimmed core
measures for goods and services separately. We follow the same methodology as for
our overall trimmed core measure, first excluding non-core categories and then
trimming the one third most extreme monthly price changes for the individual core
components but keeping the proportion of the trims the same as for the aggregate
measure.

Exhibit 6 compares our trimmed core measures against core goods (left panel) and
services (right panel) inflation. DM trimmed goods inflation has declined from relatively
high levels in 2018-2019 to just below its modern historical average at -0.2%. In
comparison, DM trimmed services inflation has firmed somewhat on a sequential basis
(see Appendix) but remains at a historical low of around +1.2% on a yearoveryear basis.
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Exhibit 6: Underlying Year-Over-Year Goods Inflation Is Roughly at Its Historical Average While Underlying Services Inflation Is at Historical
Lows

Unweighted Average and Range of Trimmed Core Inflation for US, Euro Area, Japan, UK, and Canada
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Note: Core goods is goods PCE ex. food and energy in the US, non-energy industrial goods in the Euro Area, industrial products in Japan, non-energy industrial goods in the UK, and goods excluding
food purchased from stores and energy in Canada. Services inflation is PCE in the US and CPI elsewhere. Grey dotted line shows average core goods and services DM aggregates.

Source: Haver Analytics, Goldman Sachs Global Investment Research

Soft Face-to-Face Services

To analyze the drivers of these aggregate trends, we construct consistent category-level
inflation rates across each economy for three goods and four service categories (Exhibit
7). On the goods side, DM auto inflation is firm while apparel inflation remains soft.
DM services inflation, however, is generally weak across the board, especially in
face-to-face services, but also to some extent in the large and often cyclical housing
services category. The notable exception is healthcare inflation which remains resilient
after a secular downward trend over the fifteen years before the pandemic.

2 April 2021 8
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Exhibit 7: Strength in Autos, Softness in Apparel, Generally Weak Services, Especially in Face-to-Face
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Exhibit 8 plots the contributions to the DM average of standard core inflation from each
category with a long history in the left panel and a focus on the last two years in the
right panel. Even before the pandemic, the contribution from services inflation never
fully recovered from the global financial crisis, and the pandemic has exacerbated this
move for now, with the contribution from face-to-face services at historical lows. In
contrast, goods inflation has been contributing more to inflation in the five years before

the pandemic than before the financial crisis.
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Exhibit 8: Weakness in Face-to-Face Services Should Abate as the Economy Reopens, Boosting DM Standard Core Inflation by Y2pp

Unweighted Average of Contributions to YoY Core Inflation for US, Euro Area, Japan, UK and Canada
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Source: Haver Analytics, Goldman Sachs Global Investment Research

Our analysis supports our dovish DM inflation and monetary policy forecasts. The
weakness concentrated in face-to-face services should abate as the economy reopens,
adding up to %2pp to the DM average of standard core inflation measures. However, our
core trimmed measures show that underlying DM inflation remains softer and this gap
is set to grow further this year given the resilience of our core trimmed measure to
positive base effect distortions. Underlying inflation is, and will likely remain, below
central bank targets in the medium term given currently very large output gaps and
persistent softness in certain less cyclical categories. This is consistent with our
forecasts of slow and cautious removal of balance sheet accommodation and no rate
hikes until 2024 in the US, 2025 in the Euro Area and UK, and mid-2023 in Canada.

Sid Bhushan
Dan Milo

Daan Struyven

2 April 2021 10


https://publishing.gs.com/content/research/en/reports/2021/03/02/af972b4e-119b-44cb-ad60-31525b2d64f0.html
https://publishing.gs.com/content/research/en/reports/2021/02/16/bf07397f-7171-448a-b4e7-f27b75d6a568.html
https://publishing.gs.com/content/research/en/reports/2021/03/21/47c8d59e-a253-4fad-b4a8-85eb8f995c78.html
https://publishing.gs.com/content/research/en/reports/2021/03/18/ec26234e-2496-41a4-ae5d-faa3a1005063.html
https://publishing.gs.com/content/research/en/reports/2021/03/24/24512208-92d1-4036-8445-2f68d2772103.html
https://publishing.gs.com/content/research/en/reports/2021/03/21/070ee97a-d843-49b3-8787-3c07856c37d4.html

For the exclusive use of NICOLE.ZANCANELLA@COMMUNITYGROUP.IT

Goldman Sachs Global Economics Analyst

Appendix

Sequential Underlying Inflation Is Running Just Below 1% Annualized for Goods and Just Above 1%
Annualized for Services Over the Past Three Months
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defined in the rules of the Financial Conduct Authority, should read this research in conjunction with prior Goldman Sachs research on the covered
companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman Sachs International. A copy of these risks
warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs International on request.

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU)
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is
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Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho
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Company.
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Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics,
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and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its
distribution in the United Kingdom and European Union.

European Union: Goldman Sachs International authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and
the Prudential Regulation Authority, has approved this research in connection with its distribution in the European Union and United Kingdom.

Effective from the date of the United Kingdom's departure from the European Union and the European Economic Area (" Brexit Day”) the following
information with respect to distributing entities will apply:

Goldman Sachs International (“GSI"), authorised by the Prudential Regulation Authority (“PRA") and regulated by the Financial Conduct Authority
("FCA") and the PRA, has approved this research in connection with its distribution in the United Kingdom.

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions
within the European Economic Area: the Grand Duchy of Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of
Norway, the Republic of Finland, Portugal, the Republic of Cyprus and the Republic of Ireland; GS -Succursale de Paris (Paris branch) which, from Brexit
Day, will be authorised by the French Autorité de contréle prudentiel et de resolution ("ACPR") and regulated by the Autorité de contréle prudentiel et
de resolution and the Autorité des marches financiers ("AMF") disseminates research in France; GSI - Sucursal en Espafa (Madrid branch) authorized in
Spain by the Comisién Nacional del Mercado de Valores disseminates research in the Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is
authorized by the SFSA as a “third country branch” in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag
(2007:528) om vérdepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE (“GSBE") is a credit
institution incorporated in Germany and, within the Single Supervisory Mechanism, subject to direct prudential supervision by the European Central
Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt fir Finanzdienstleistungsaufsicht, BaFin) and
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where GSl is not authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish
Financial Authority disseminates research in the Kingdom of Denmark; GSBE - Sucursal en Espana (Madrid branch) subject (to a limited extent) to local
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General disclosures

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority
of reports are published at irregular intervals as appropriate in the analyst's judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. \We have investment
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division.
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research.

We and our affiliates, officers, directors, and employees, will from time to time have long or short positions in, act as principal in, and buy or sell, the
securities or derivatives, if any, referred to in this research, unless otherwise prohibited by regulation or Goldman Sachs policy.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

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.
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.
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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.
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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.
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