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hiking cycle, and by only 400bp in the 1970s. This largely reflects central banks B L

front-loading, and it also suggests that central banks may turn significantly more
cautious and slow down the pace if they do hike for longer. In fact, 75% of G10
hiking cycles featured a pause.

®  Third, central banks tend to stop hiking when yearoveryear inflation is still
relatively close to its peak without necessarily having fallen significantly. On
average, hiking cycles ended when yearoveryear inflation was within 10% of its
peak (e.g. down from 5% to 4.5%).

m  Fourth, relatively large rate cuts tend to come fairly soon after the hiking cycle
ends. In the median cycle, the first cut came seven months after the last hike
with a cumulative 200bp of easing within the first year. Across the G10, roughly
75% of the cycles involved a first cut within a year after the last hike.

®m  This analysis supports our view that the hiking cycle may extend further into
2023. However, even if cycles extended deeper into next year, our findings also
suggest that central banks are likely to slow the pace, such that the terminal rate
does not increase too much. And there is a risk that central banks surprise
markets when they turn more cautious as the bar for realized improvement in
inflation could be lower than expected. Indeed, the BoC and RBA have already
slowed down, and the ECB signaled a similar intent on Thursday. Finally, rate
cuts could come relatively quickly after the last hike. An important caveat to
these findings is that the current post-pandemic cycle remains very unique.

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.



mailto:jan.hatzius@gs.com?subject=G10%20Hiking%20and%20Cutting%20Cycles%3A%20Lessons%20from%20History%20%28Bhushan%29
mailto:daan.struyven@gs.com?subject=G10%20Hiking%20and%20Cutting%20Cycles%3A%20Lessons%20from%20History%20%28Bhushan%29
mailto:yulia.zhestkova@gs.com?subject=G10%20Hiking%20and%20Cutting%20Cycles%3A%20Lessons%20from%20History%20%28Bhushan%29
mailto:sid.bhushan@gs.com?subject=G10%20Hiking%20and%20Cutting%20Cycles%3A%20Lessons%20from%20History%20%28Bhushan%29
mailto:devesh.kodnani@gs.com?subject=G10%20Hiking%20and%20Cutting%20Cycles%3A%20Lessons%20from%20History%20%28Bhushan%29
https://research.gs.com/
https://www.gs.com/research/hedge.html

Goldman Sachs

Global Economics Analyst

G10 Hiking and Cutting Cycles: Lessons from History

30 October 2022

Policy rates have risen sharply in G10 countries this year, and investors are focusing on
how much longer hiking cycles will continue and when central banks will start to cut.
The September FOMC minutes clarified that the Fed aims to start cutting upon seeing
“compelling evidence” of inflation falling toward 2%, suggesting that hikes could end
significantly before that point. Last week, the Bank of Canada slowed its pace of hiking
further, and Governor Macklem said that Canada is “getting closer to the end of the
tightening’’ and the Reserve Bank of Australia has already stepped down to a 25bp
hiking speed. In this Global Economics Analyst, we document four stylized facts from
85 prior hiking and subsequent easing cycles from 1960 till 2019 across G10
economies.’

Historical Cycles Last Over a Year

First, G10 hiking cycles last just over 15 months on average and tend to be longer in the
US but shorter in the UK, Canada, and Australia (Exhibit 1). We expect cycles to last
roughly five months shorter on average this time, with the largest gap in the US (13
months) but a still notable 8-month gap in the Euro area.? We only expect this cycle to
last significantly longer than a year in the UK, relative to about 70% of historical G10
cycles that have surpassed this benchmark.

" Our sample includes the US, UK, Switzerland, Sweden, Denmark, Canada, Australia, Japan, and Euro area
(Germany used before formation of Euro area). We define cycle peaks when the policy rate is not exceeded
for at least 15 months and troughs as the minimum between two peaks. We only keep cycles that last at least
six months. We also make some manual adjustments to the cycle dates. In the US, we consider the 3-month
moving average of the effective federal funds rate between January 1960 and August 1982. In Canada, we
consider the 3-month moving average of the bank rate/overnight rate between April 1980 and January 1996.
Appendix 1 shows all hiking cycles.

2 While the gap between the previous cycles and current cycle median bar for “All countries” in Exhibit 1 is
only 3 months, the median of the gaps between bars for each country (excluding Denmark and Japan) is 6
months.
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Exhibit 1: Historically, Hiking Cycles Have Been Longer, Especially for the US
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We exclude Japan and Denmark from the “All countries” median for the current cycle.

Source: Haver Analytics, Goldman Sachs Global Investment Research

To be sure, no two cycles are the same, and the current cycle is especially unique. To
stress test our findings, Exhibit 2 plots the distribution of hiking cycle lengths across
different time periods and different economic environments (e.g. high inflation in the
70s, great moderation post 1985). Surprisingly, we find that the length of hiking cycles
has not changed much over time, especially for the full sample of all countries.

Exhibit 2: The Length of Hiking Cycles Has Not Changed Much Over Time
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Source: Haver Analytics, Goldman Sachs Global Investment Research

The Policy Rate Increases by 200bp in an Average Cycle
Second, longer historical cycles did not necessarily involve much larger increases in the
policy rate. The policy rate increase in the median G10 hiking cycle was only 200bp and
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our current forecasts (Fed 475bp, ECB 325bp, BoE 465bp, BoC 425bp, RBA 350bp) are
at roughly the 75th percentile of the historic distribution (Exhibit 3). Even in the 1970s,
the policy rate only increased by 400bp in the median cycle. Admittedly, there is
considerable heterogeneity across countries and this analysis does suggest more risks
of higher peaks in the US and Australia.

Exhibit 3: On Average, Policy Rates Increased Only 400bp Even in the 1970s

Increase in the Policy Rate Over the Cycle
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Source: Haver Analytics, Goldman Sachs Global Investment Research

Central bank front-loading is the main reason that historical cycles generally tend to last
longer but not involve much higher terminal rates. Central banks moving significantly
more cautiously as risks become more balanced, or even pausing, are another reason
why longer cycles may not involve a higher terminal rate. In fact, we are already seeing
financial stability concerns re-emerge among central bankers following the instability in
UK financial markets this month (Exhibit 4). Defining a pause as a period of at least 3
consecutive months without a hike, 75% of historical G10 hiking cycles have featured a
pause (and higher when looking at the 70s), although this tends to be more common in
Europe than the US (Exhibit 5).3

3 This suggests that a meeting pause (for central banks that have 8 meetings per year) is more likely than a
pause as we define it.
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Exhibit 4: Financial Stability Concerns Are Re-Emerging Among Central Bankers

Central Bank Date Speaker Quote

Fed 9/30/2022 Brainard We are attentive to financial vulnerabilities that could be exacerbated by the advent of additional
adverse shocks... An increase in risk premiums could kick off deleveraging dynamics as financial
intermediaries de-risk.

ECB 10/14/2022 Lagarde We are seeing early signs of an increase in credit risk, which warrants careful monitoring.

BoE 10/15/2022 Bailey There may appear to be a tension here between tightening monetary policy as we must, including
so-called Quantitative Tightening, and buying government debt to ease a critical threat to financial
stability.

BoC 10/26/2022 Monetary Policy Financial vulnerabilities that have been building for some time—including high indebtedness and

Report stretched asset valuations— could magnify the impact of global tightening.
RBA 10/4/2022 Minutes Financial stability risks had increased over preceding months.
RBNZ 10/5/2022 Policy Decision Members noted that large movements in wholesale interest rates and exchange rates were causing a

deterioration in financial market liquidity, which can exacerbate market volatility.

Source: Goldman Sachs Global Investment Research

Exhibit 5: A Longer Cycle May Also Involve Pauses as Central Banks Become More Cautious
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We exclude January 1960 to August 1982 for the US and April 1980 to January 1996 for Canada because the policy rate series are too noisy to identify
pauses (e.g. effective rate in the U

Source: Haver Analytics, Goldman Sachs Global Investment Research

Central Banks Stop Hiking Before Year-Over-Year Inflation Falls Much
Third, central banks tend to stop hiking when yearoveryear inflation is still relatively
close to its peak without necessarily having fallen significantly. Exhibit 6 shows that
central banks tend to stop hiking at roughly the same time as yearoveryear headline
and core inflation are peaking, and significant progress only tends to appear after six
months.
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Exhibit 6: Historically, Central Banks Have Stopped Hiking When Inflation Is Peaking

Median Year-over-Year Inflation Around Last Month of Hiking Cycles (Month 0)
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Source: Haver Analytics, Goldman Sachs Global Investment Research

30 October 2022

Exhibit 7 plots the distribution of the decline in yearoveryear and sequential inflation by
the end of a hiking cycle relative to an 18-month trailing maximum. We see two key
takeaways. First, on average, hiking cycles end when year overyear inflation is within
10% of its peak (e.g. down from 5% to 4.5%). Second, sequential inflation on a
3-month average basis tends to have fallen more (by roughly 50% on average for
headline and 40% for core). We forecast that yearoveryear inflation will have peaked by
the end of the year in most G10 economies and that sequential inflation likely already

peaked in the summer in most economies.
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Exhibit 7: On Average, Hiking Cycles End When Year-Over-Year Inflation Is Within 10% Of Its Peak, Although Sequential Measures Tend to
Have Fallen More

Decrease in Inflation at Month of Final Hike as Percent of Maximum
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Note: the maximum is calculated over the preceding 18 months. If the month of the final hike is the peak (ie inflation is still rising) then this shows up in the 0 entry. In the bottom right panel, 2% of 'rest of
sample' decreased by more than 130% of maximum.

Cycles are placed in bins such that the lower limit is open while the upper limit is closed. For example, ‘0-10" means more than 0 and less than or equal to 10.

Source: Haver Analytics, Goldman Sachs Global Investment Research

Large Cuts Follow Relatively Soon

Fourth, relatively large rate cuts tend to come fairly soon after the hiking cycle ends. In
the median G10 cycle, the first cut comes seven months after the last hike (Exhibit 8,
left). There is not too much variation across most countries, with most central banks
usually cutting five to seven months after the last hike, although Canada and Australia
tend to cut sooner. In roughly 75% of cycles, there is a cut within a year of the last hike
(Exhibit 8, right).
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Exhibit 8: On Average, Central Banks Cut 7 Months After the Last Hike...

Number of Months Until First Policy Rate Cut After the End of the Hiking Cycle
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Source: Haver Analytics, Goldman Sachs Global Investment Research

Once rate cuts begin, they tend to be relatively large with an average cumulative 200bp
decline in the policy rate within the first year of easing (Exhibit 9, left). Interestingly,
while central banks raised policy rates by 200bp more in the 70s (Exhibit 3, left), the
distribution of cumulative easing in the first year is more similar across time, and was
only roughly 50bp higher in that period on average (Exhibit 9, right). So even after a year
of easing, policy rates tend to be higher following elevated inflation episodes than in
other hiking cycles.

Exhibit 9: ...And Then Cut by an Average of 200bp in the First Year of the Easing Cycle

Cumulative Decline in the Policy Rate in The First 12 Months of Easing (in Basis Points)
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Source: Haver Analytics, Goldman Sachs Global Investment Research
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Back to the Present

This historical analysis supports our view that post-pandemic hiking cycles could
possibly extend further into 2023. However, even if cycles extended deeper into next
year, our findings also suggest that central banks are likely to become significantly more
cautious and slow the pace, such that the terminal rate does not increase too much.
And there is a risk that central banks take markets by surprise when they turn more
cautious as the bar for realized improvement in inflation could be lower than market
participants expect. Indeed, the BoC and RBA have already slowed down, and the ECB
signaled a similar intent on Thursday. Finally, rate cuts could come relatively quickly after
the last hike and could be sharp. An important caveat to these findings is that the
current post-pandemic cycle remains a very unique one.

Sid Bhushan

Giovanni Pierdomenico*
*Giovanni is an analyst on the Global Economics team.
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Appendix

Policy Rate and Identified Peaks and Troughs
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Red diamonds indicate the start of a cycle while grey diamonds are the end of cycle. In the US, we consider the 3-month moving average of the effective federal funds rate between January 1960 and

August 1982. In Canada, we consider the 3-mont
the Euro area.

moving average of the bank rate/overnight rate between April 1980 and January 1996. The Euro area sample uses Germany before the formation of

Source: Haver Analytics, Goldman Sachs Global Investment Research
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recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of
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conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of
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
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type Il Financial Instruments Firms Association.
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance
Company.

Global product; distributing entities

The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis.
Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics,
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in
Brazil by Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764
and / or contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicagdo com o Publico Goldman Sachs
Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horério de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in
Canada by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan
by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New
Zealand Limited; in Russia by OO0 Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); 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.

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, 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 controle prudentiel et de resolution ("ACPR") and regulated by the Autorité de controle prudentiel et de
resolution and the Autorité des marches financiers ("AMF") disseminates research in France; GSI - Sucursal en Espana (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
Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Economic Area
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 Espafa (Madrid branch) subject (to a limited extent) to local
supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE - Succursale Italia (Milan branch) to the relevant applicable
extent, subject to local supervision by the Bank of Italy (Banca d’ltalia) and the Italian Companies and Exchange Commission (Commissione Nazionale
per le Societa e la Borsa “Consob”) disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR
disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm branch), to a limited extent, subject to local supervision by the Swedish
Financial Supervisory Authority (Finansinpektionen) disseminates research in the Kingdom of Sweden.

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.
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.
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