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WILL SLAYING INFLATION
HEQUIRE RECESSION

In the fight to combat high inflation, the Fed and ECB have embarked on aggressive
t|ghten|ng paths. But how much damage to economic growth will they ultimately
have to inflict to win this fight? At the core of this question in the US lies a heated
debate about whether the Fed can rebalance an overheated labor market—a key
requirement to tame inflation—uwithout a sharp rise in unemployment. \We speak
with the Peterson Institute’s Olivier Blanchard—uwho says “No“—and our own Jan
, Hatzius as well as other GS economists—who say “Yes"—and discuss the
implications of these differing views for recession risk. Our strategists then assess
what each view could mean for markets, with Blanchard's more hawkish scenario
suggesting substantial downside for risk assets from here. As for Europe, Hatzius and Blanchard agree: the ECB will
ultimately have to tighten less than the Fed to slay inflation, so the risk of a central bank-induced recession is larger
in the US than in Europe. But Europe’s energy crisis is nonetheless likely to push the region into recession, in our view.

T IHAT'S INSIDE

Some observers seem to be hoping for an immaculate INTERVIEWS WITH:
conception outcome in which job openings decrease and
unemployment doesn't increase, but | see zero probability
of that outcome.

Olivier Blanchard, C. Fred Bergsten Senior Fellow, Peterson Institute,
o and former Chief Economist, IMF
- Olivier Blanchard

Jan Hatzius, Head of Global Investment Research and Chief
Economist, Goldman Sachs

| don't see compelling evidence of a structural mismatch
between job openings and available workers. .. So, | think
[labor market] overheating can be relieved by a reduction
in job openings without a sharp rise in unemployment. ..
While it's true that such an adjustment would be
unprecedented, 2021 was also an incredibly unusual
environment.

- Jan Hatzius
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Macro news and views

We provide a brief snapshot on the most important economies for the global markets

us

Latest GS proprietary datapoints/major changes in views

e \We expect more Fed tightening (a 75bp hike in Sept vs.
50bp previously and 50bp hikes in Nov and Dec vs. 25bp
hikes previously, for an end-2022 Fed funds rate of 4-4.25%)
on the back of recent hawkish Fed commentary and an
upside surprise in August CPI inflation data.

Datapoints/trends we’'re focused on

o Recession risk; we think the economy remains on a narrow
path to a soft landing, but that any recession would be mild.

e Core PCE inflation, which we expect to fall to 4.2% by Dec-22,
but ongoing firmness in shelter inflation poses upside risk.

e Jobs-workers gap, which currently stands at 5.2mn.

A more hawkish Fed tightening path
2022 rate hikes at FOMC meetings, %
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Europe

Latest GS proprietary datapoints/major changes in views

e We expect more ECB tightening (a 75bp hike in Oct vs. 50bp
previously and a 50bp hike in Dec vs. 25bp previously for a
2.25% terminal rate) given high Euro area inflation and the
hawkish tilt of other central banks.

e We expect more BoE tightening (50bp hikes at the next four
meetings for a 4% terminal rate) following PM Truss’ new
energy bill freeze, which we expect to result in higher core
inflation and wage growth while boosting GDP growth.

Datapoints/trends we're focused on

o EA growth; we expect a mild recession in 2H22, but recent
gas tensions skew risk toward a more severe downturn, and
leading indicators suggest IP cuts could be in the pipeline.

An intensified Euro area energy crisis
Euro area energy crisis dashboard, percentile (0-100: red-green)
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Japan

Latest GS proprietary datapoints/major changes in views

e We raised our 3Q22 real GDP forecast to 2.2% on solid
capex demand.

e \We raised our avg. core CPI forecasts to 2.2%/2.7% for
2022/23 to reflect upcoming price hikes for many food items
and expectations of a weaker yen and higher LNG prices.

Datapoints/trends we're focused on

o Politics; we expect the Kishida Administration to continue to
expand fiscal measures to tackle heightened inflation amid
the recent sharp decline in the Cabinet’s approval rating.

o Restarting nuclear power plants, which we expect would have
only a limited impact on energy imports and the trade deficit.

The Kishida Cabinet’s approval rating in steep decline
Administration’s approval ratings, %
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Emerging Markets (EM)

Latest GS proprietary datapoints/major changes in views

o We recently lowered our 2022 China GDP forecast to 3% on
weaker-than-expected July data and energy constraints.

e We recently raised our 2022 CEEMEA GDP forecast to 2.2%
due to better-than-expected regional growth in TH22.

e We recently lowered our CY2022 India growth forecast to
7% following weaker-than-expected growth in Q2.

Datapoints/trends we're focused on

e China macro policy, which continues to ease as the
economy faces headwinds from Covid and weak property
demand and may persist after Oct's 20™ Party Congress.

e EM inflation, which we expect to peak in coming months,

but remain higher for longer in LatAm and CEEMEA.

Macro policy in China continues to ease
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Will slaying inflation require recession?

In the fight to combat high inflation, US and European central
banks have embarked on aggressive tightening paths that
seem all but guaranteed to continue in the near term, especially
given the hotter-than-expected August US CPI report. But how
much damage to economic growth will they ultimately have to
inflict to win this fight? In the US, a heated debate has
emerged about whether the Fed can rebalance an overheated
labor market—a key requirement to tame inflation—without a
sharp rise in unemployment. And in the Euro area, the ECB is
stuck between a rock and a hard place as the region remains in
the throes of an energy crisis that is both weighing on growth
and contributing to high inflation. How much more tightening
will be needed to lower inflation, whether that will spark a
recession, and what that means for markets, is Top of Mind.

We speak with Olivier Blanchard, former Chief Economist of
the IMF, and Jan Hatzius, GS Head of Global Investment
Research and Chief Economist, who are on opposite sides of
the US labor market debate. Blanchard sees no chance of job
openings declining without a large increase in unemployment.
He points to the historical record, in which a substantial decline
in job vacancies has never occurred without a sharp increase in
unemployment. And, he says, it's obvious that firms react to
economic downturns both by decreasing hiring and laying off
workers. He also believes that the recent deterioration in match
efficiency—the process through which unemployed workers
match with open positions—wiill persist, so we can't expect its
improvement to allow job vacancies to decline without a
significant rise in unemployment this time around.

Hatzius, for his part, is more optimistic that the labor market
can rebalance without a sharp rise in unemployment. While he
concedes that this has never happened before, he argues that
pandemic-era shifts in demand and supply that led to
substantial labor market overheating were also unprecedented.
And he believes that as these shifts unwind in the post-
pandemic era, job vacancies can decline without a substantial
rise in unemployment, finding favorable evidence for this view
in the recent data.

GS senior US economist Joseph Briggs provides more detail
around Hatzius' optimistic view, laying out the case for why the
decline in match efficiency Blanchard sees as structural could
be temporary—the result of Covid fears and generous
unemployment benefits that discouraged unemployed workers
from applying for jobs during the pandemic. As these factors
continue to diminish, Briggs expects match efficiency to
improve, which, he argues, should reduce the scope for a sharp
increase in unemployment alongside a decline in job openings,
especially given the current tightness in the labor market.

Given the above differences in view, Blanchard and Hatzius
also disagree on whether inflation can be tamed without a
meaningful rise in unemployment, and what that means for the
growth outlook. Blanchard argues that a structural decline in
match efficiency has pushed up the natural rate of
unemployment (NAIRU) to the 4.5-56% range, meaning that
unemployment must rise to at least that level for the labor
market to stop putting pressure on inflation. But he argues that
even that may not be enough to tame inflation given slightly
unanchored inflation expectations in the US today and the
wage-price spiral that has been unleashed by higher commodity
prices. So, he sees some possibility of the unemployment rate
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having to rise to as high as 6%, or more, which would spark a
fairly severe recession.

In contrast, Hatzius and David Mericle, GS Chief US Economist,
believe that inflation can ultimately be tamed even assuming
that unemployment peaks at roughly 4% by end-2024. They
point out that improvements in some supply chain measures
and recent declines in commodity prices are delivering a long-
awaited disinflationary impulse from the goods sector, which
should substantially bring down inflation more broadly. That
said, they note that services inflation continues to run very hot,
and are closely watching wage growth—which is still way too
high—and shelter inflation—which is likely to remain elevated
for some time in the official data.

On net, recent inflation, labor market, and growth trends leave
Hatzius “not necessarily confident, but a little more confident”
than he was earlier this year that the Fed can pull off a soft
landing, even as the Fed's inflation-fighting commitment has
led him and Mericle to expect more near-term rate hikes and a
higher end-2022 Fed funds rate of 4-4.25%, with the risks to
those expectations still skewed to the upside. And while they
still put the probability of recession at 30% over the next 12
months and close to 50% over the next 24 months, they think
that any such recession would likely be mild.

So, what could this all mean for markets? Praveen Korapaty, GS
Chief Interest Rates Strategist, discusses the risks to US
Treasury yields, arguing that risks to front-end yields and, to a
lesser extent, 10y yields, are skewed to the upside given the
potential for the Fed hiking cycle to extend into 2023, which
would deepen yield curve inversion. And GS market strategists
Dominic Wilson and Vickie Chang explore what Blanchard's
more hawkish near-term scenario would mean for risk assets,
finding that it would weigh on them significantly, with the S&P
500 potentially declining to just below 2900 as financial
conditions tighten sharply—a large decline from recent peaks,
but firmly in the range of past instances of severe recessions.

As for Europe, one thing Hatzius and Blanchard do agree on is
that the ECB will ultimately have to tighten less than the Fed to
combat inflation. They both note that labor markets in the Euro
area look less overheated than in the US, which has led to a
weaker wage-price spiral. And while concerns abound about
the inflation impacts of high natural gas prices, Blanchard
argues that energy price caps enacted by many governments to
shield households from higher energy bills will limit pass
through to inflation. Although someone will ultimately have to
pay the price for this, neither Hatzius nor Blanchard are that
worried about the fiscal consequences of these short-term
policies. That said, while the ECB hiking cycle is likely to prove
shallower than the Fed's, GS economists see higher recession
risk in the Euro area than in the US, and, indeed, forecast a
near-term Euro area recession. But this recession will owe
more to the ongoing energy crisis than to central bank actions,
unlike in the US, where the most likely cause of a near-term
recession is Fed actions required to slay inflation.

Allison Nathan, Editor

Email:  allison.nathan@gs.com
Tel: 212-357-7504
Goldman Sachs & Co. LLC
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Interview with Olivier Blanchard

Olivier Blanchard is the C. Fred Bergsten Senior Fellow at the Peterson Institute for
International Economics and Robert M. Solow Professor of Economics emeritus at MIT. He
formerly served as Chief Economist of the International Monetary Fund. Below, he argues that
job openings won't decline without a sharp increase in unemployment, making it difficult for

the Fed to tame inflation without at least a mild recession, and possibly a fairly severe one.
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: A key indicator of
tightness in the US labor market
today is an exceptionally high
number of job openings. You
recently expressed skepticism that
openings can decline without the
unemployment rate rising
materially. Why?

Olivier Blanchard: Some observers
seem to be hoping for an immaculate conception outcome in
which job openings decrease and unemployment doesn't
increase, but | see zero probability of that outcome. The
historical relationship between job openings, or vacancies, and
unemployment—known as the Beveridge Curve—is crystal
clear: the job vacancy rate has never substantially declined
without a significant increase in unemployment. Admittedly,
the current level of vacancies is unprecedented, so we are in
uncharted territory, but common sense says that as a firm's
sales decline, it stops or slows hiring and lays off workers.
Some firms may start by decreasing hiring because it's easier
to cancel job interviews than to make layoffs, and some firms
may do more of one than the other, but it's absolutely obvious
that, if activity declines, firms will do both, which means that
vacancies will decline, and unemployment will rise. That's such
basic evidence and logic that | wish it was more widely shared.

Allison Nathan: But isn’t the high level of job openings
today largely the result of a pandemic-related decline in
match efficiency —the process through which unemployed
workers match with open positions—as Covid fears and
generous unemployment benefits led fewer people to look
for jobs? And if that’s the case, isn’t it possible that as
those temporary factors unwind, job vacancies can decline
without a substantial rise in unemployment?

Olivier Blanchard: A year and a half ago, | would've said that
the sharp short-run shifts in demand during the height of the
pandemic and the generous unemployment benefits together
explained why it was difficult to fill job openings. But the most
intense part of Covid has come and gone, unemployment
checks are less generous, and yet match efficiency hasn’t
meaningfully improved. Intersectoral reallocation is still high as
workers are moving across sectors, and many sectors are
having a hard time finding workers. The restaurant industry, for
example, is unable to find workers, presumably because
they're now employed or looking for jobs in other sectors. And
workers have become choosier about jobs—they're not taking
offers from firms if they don't love the firm. So, while | would
not be surprised if some unwinding of these dynamics
occurred, much of this mismatch is likely here to stay for some
time. In the past, these types of shifts have persisted for a
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decade or more—until another shock came along. The evidence
suggests that we can’t expect improving match efficiency to
drive a meaningful decline in vacancies without a sharp rise in
unemployment.

Allison Nathan: Isn’t the sharp decline in job openings
since their March peak at the same time that the
unemployment rate hasn’t changed much evidence that a
decline in job openings doesn’t have to be accompanied by
an increase in the unemployment rate?

Olivier Blanchard: No. This is a well-known phenomenon
known as Beveridge loops—countries “loop” around the
Beveridge Curve when the economy turns because firms first
react to a slowdown by decreasing hiring rather than laying off
workers, so vacancies fall without much movement in
unemployment. But these loops don't last long, because
eventually firms start to do both. That said, if the trend of
vacancies falling without unemployment rising much persisted
for another few months, | would start questioning my
conclusions. For the moment, | have little doubt that
unemployment will increase as the Fed takes further steps to
cool the economy.

Allison Nathan: More broadly, can inflation be tamed
without unemployment rising?

Olivier Blanchard: | wish, but no. Three factors are behind the
increase in US inflation, all of which argue for an increase in
unemployment.

One, the decrease in match efficiency means that the natural
rate of unemployment has increased, because more
unemployment is needed to match workers with any given
number of vacancies. Assuming the pre-Covid unemployment
rate of 3.5% was roughly the natural unemployment rate, Larry
Summers, Alex Domash, and | estimate that the natural rate of
unemployment is now somewhere in the 4.5-5% range. So, the
economy at the current 3.7% unemployment rate is
overheating, putting pressure on inflation.

Two, the increase in commodity prices has resulted in a wage-
price spiral as firms have increased prices to reflect higher input
costs, workers have demanded commensurate pay increases
and received them due to their strong bargaining position in the
current tight labor market, and firms have further raised prices
in turn. Whether this spiral continues depends on what
happens to commodity and energy prices. If they were to
decline sufficiently, the pressure might go away. Otherwise, as
is more likely, taming the wage-price spiral will require
unemployment in excess of the natural rate.

And three, inflation expectations have become slightly
unanchored today, and the more unanchored expectations
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become, the higher the unemployment required to convince
firms and workers that form decisions based on expectations
that the Fed will achieve its 2% inflation target.

The last two factors together mean that unemployment
probably needs to rise above its estimated natural rate of 4.5-
5% to tame inflation. How far above is difficult to say, but |
wouldn't be surprised if unemployment needs to rise to 6%,
and | put a small but non-zero probability on 7%.

Allison Nathan: So, do you see a US recession as likely, or
even inevitable, at this point?

Olivier Blanchard: It depends on how high and quickly
unemployment rises. Under the optimistic assumption that
unemployment needs to reach only 5% to rein in inflation,
Okun’s Law—the relationship that says a 1pp increase in the
unemployment rate is associated with a 2% decline in real GDP
growth relative to trend—suggests that growth will need to
decline by 2.5-3% relative to normal for unemployment to rise
by the necessary 1.3pp from its current level. Assuming that
normal growth is on the low side of 3% and the Fed wants to
achieve this in a year, a mild recession is probably necessary.

However, the Fed has some leeway in how fast it fights
inflation, and the recent decline in commodity prices that will
push inflation lower into year-end—while not sufficient to get to
its 2% inflation target—may provide some room for the Fed to
move slower without sacrificing its inflation-fighting credibility,
potentially sparing the economy from a recession. And if the
Fed is willing to tolerate moderately higher inflation—say 3%
rather than 2%—then a recession may also be avoided. So, the
Fed can use time and an implicit adjustment to its target to try
to calibrate the hit to growth. That said, if unemployment must
rise to as high as 6-7%, the only way to avoid a recession
would be to lower inflation over 3-4 years, which would likely
be untenable given the damage it would inflict to the Fed's
credibility. So, if that rate of unemployment is required to rein in
inflation, then a fairly severe recession would be unavoidable.

Allison Nathan: What does this all imply for the path of the
Fed funds rate ahead?

Olivier Blanchard: Precisely how high the Fed funds rate will
need to rise to achieve the necessary amount of growth
slowdown and unemployment increases is difficult to say
because it will depend on the intrinsic strength of private
demand and fiscal policy. A substantial fiscal consolidation is
underway in the US. The effect of this consolidation is partly
offset by the fact that consumers have built up savings during
the pandemic that they can spend, but fiscal consolidation will
play some role in slowing demand, and the larger role it plays,
the less the Fed will have to increase rates. That said, given the
strength of US demand today, the Fed will likely have to do
more than markets currently assume.

Allison Nathan: How does the growth-inflation tradeoff
differ for the ECB, and what does that mean for policy?

Olivier Blanchard: On both inflation and growth grounds, | see
less of a need for higher interest rates in the Euro area relative
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to the US. On the inflation front, important differences exist
between the two sides of the Atlantic in each of the factors
driving inflation. Labor markets in the Euro area generally aren’t
overheated—unemployment is closer to its natural rate, so
there’s no similar labor demand-supply imbalance pushing up
inflation. The wage-price spiral is weaker, implying that most of
the inflation in the region is coming from commodity prices, in
particular energy prices. That's good news in the face of
declining energy prices, with the notable exception of natural
gas, but the impact of that on inflation is somewhat limited by
price caps. The governments of many countries have decided
to separate market prices from consumer prices by putting
caps on price increases. While that adds to a country's fiscal
deficit because governments must pay the difference between
the market rate and the cap price, it limits inflation. And, finally,
inflation expectations in the Euro area are relatively stable.
Taken together, this suggests that it will be easier for the ECB
to reduce inflation than it will be for the Fed.

And on the growth front, the necessary slowdown in growth is
more likely to happen in the Euro area compared to the US
without the central bank engineering it. Much of the energy is
imported, so the increase in prices translates into a loss of real
income for the Euro area as a whole. This decrease in real
income is likely to slow down demand, independent of interest
rates. This suggests that the Euro area needs less monetary
tightening than the US to bring inflation back to target.

Allison Nathan: Even if that's the case, isn’t the ECB in a
tougher position than the Fed given the exceptional
growth and inflation risks the Euro area is facing from the
prospect of severe natural gas shortages?

Olivier Blanchard: Assuming, as | do, that Russia will
eventually stop sending gas to Europe and Europe won't be
able to fully make up that loss through gas imports from other
countries, the region may very well experience a mild supply-
side recession as industrial production is forced lower by gas
shortages. But the ECB can't and shouldn't do anything about a
supply-side recession, in the same way that central banks
couldn’t help the economy much during Covid lockdowns. So,
it's not great news for the European economy, but there’s not
much the ECB can or should do about it.

Allison Nathan: Are you worried about the effect of such a
scenario on European debt dynamics? If governments
continue to subsidize energy consumption, won’t that put
significant pressure on countries’ fiscal positions?

Olivier Blanchard: Larger fiscal deficits in the short run, say,
over the course of the coming winter, to shield households
from the pain of higher energy prices are probably not
problematic, and are worth it given the lower inflation and
distributional benefits. Of course, such deficits, if they were to
continue, would eventually become challenging, especially for
countries like Italy that have less fiscal room. But | don't expect
the current situation in European natural gas markets to prove
long-lasting, so | am not very concerned about the region’s
public debt dynamics at this point.
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Interview with Jan Hatzius

Jan Hatzius is Head of Global Investment Research and Chief Economist at Goldman Sachs.
Below, he argues that the US economy shows some early signs of heading towards a soft
landing that sees lower inflation without a sharp rise in unemployment.

Allison Nathan: Are you more or
less confident that the Fed can
achieve a soft landing than you
were when we last spoke in March,
just as it had begun to embrace a
decidedly more hawkish stance?

Jan Hatzius: \We have long argued
that the path to a soft landing is

‘ narrow, because it requires that the
Fed slow GDP growth enough to relieve the pressure in the
overheating areas of the economy, especially in the labor
market, without pushing growth into contractionary territory,
which is undoubtedly a tall order. But, while we put the
probability of a recession at about 30% over the next 12
months and close to 50% over the next 24 months, | am a little
more confident than | was earlier this year that the Fed will be
able to achieve a soft landing, because we've seen some
progress in this direction. First, the slowdown in growth to a
clearly below-trend, but still positive, pace is much more of a
fact and less of a forecast than it was earlier in the year.
Indicators of consumer spending, housing activity, and
consumer confidence now provide clear evidence that growth
has slowed materially. This below-trend growth will need to
persist to pull off a soft landing, and that will largely need to be
achieved through financial conditions, which, after some
volatility this year, today seem to be at about the right level of
tightness to maintain below-trend, but still positive, growth.

Second, despite the higher-than-expected US CPI for August,
some inflation indicators have improved. Commodity prices
have declined sharply, which has yet to fully feed through to
CPI, and the Dollar has strengthened substantially, which has
yet to fully show up in import and consumer goods prices.
Supply constraints are also generally improving, which is
apparent in measures like suppliers’ delivery times in the PMlIs
as well as anecdotally; corporates that | speak with generally
say that supply bottlenecks are unclogging. That said, services
inflation continues to run very hot. In particular, despite some
incipient signs of deceleration in rent inflation for new leases, it
will likely take a lot longer for rent and owners’ equivalent rent
to return to more normal levels in official inflation measures.
And, while wage surveys conducted by the Federal Reserve
banks and other organizations like the National Federation of
Independent Businesses point to some nascent signs of a
deceleration in wage growth, it is clearly way too high at the
moment.

Beyond wages, the labor market more broadly has shown early
signs of adjustment, with employment growth starting to
decelerate, and some decline in job openings and quits rates.
Many of these shifts admittedly remain quite tentative, but they
are nonetheless more visible than they were three or six
months ago. So, I'm not necessarily confident that the Fed will
pull off a soft landing, but | am a little more confident than |
was.
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Allison Nathan: Even if the labor market has begun to
adjust, some observers argue that matching open jobs
with people looking for jobs has become structurally
harder, suggesting that NAIRU has moved higher—
potentially to the 4.5-5% range—and that unemployment
will likely have to rise above that level to break the wage-
price spiral, potentially as high as 6+%. Do you agree?

Jan Hatzius: | agree that the labor market is very overheated,
although these days | prefer to assess the labor market balance
through the lens of the jobs-workers gap rather than the
indicators many economists and |, myself, were focused on a
couple of years ago, including the unemployment rate, the
unemployment rate relative to the natural rate, and the
employment-population ratio, because those indicators don't
provide the full picture and therefore failed to foresee the large
inflation surge in 2021. The relationship between total number
of jobs and total number of workers is a more intuitive and
simpler measure of labor market balance. And while the jobs-
workers gap is exceptionally large and clearly shows
overheating in the labor market, | don’t see compelling
evidence of a structural mismatch between job openings and
available workers. Rather, we've found that matching workers
with jobs became harder during the pandemic largely because
Covid fears and generous unemployment benefits kept a large
share of unemployed workers from applying for jobs. So, | think
this overheating can be relieved by a reduction in job openings
without a sharp rise in unemployment, and we forecast
unemployment to peak at around 4% by end-2024.

Allison Nathan: Reducing job openings without a sharp rise
in unemployment has never happened before, so why are
you confident that it doesn't need to happen this time?

Jan Hatzius: While it's true that such an adjustment would be
unprecedented, 2021 was also an incredibly unusual
environment. GDP grew at its fastest pace relative to potential
in at least four decades, and supply, and labor supply in
particular, was exceptionally constrained by the pandemic-
related effects | mentioned. But these trends are reversing in
the current post-pandemic environment. Demand has slowed
significantly, and supply is improving. As the labor market
moves to a lower level of utilization in this environment, we
think it can rebalance in a way that is substantially tilted
towards a decline in job openings rather than towards an
increase in the unemployment rate.

Recent data is favorable to this view. The job openings rate is
down 0.4pp since March—the biggest decline observed in
history outside of recession—even after the somewhat
surprising increase in job openings reported in the July JOLTS
survey. The quits rate has declined by 0.2pp since March and
employment growth as reflected in payrolls, the household
employment survey, and the ADP is still solid but showing
some signs of deceleration. At the same time, the
unemployment rate has risen only modestly, and even that
increase was driven by a rise in labor force participation.
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Together, this provides encouraging signs that job openings can
decline without a massive increase in the unemployment rate.

Allison Nathan: Isn’t it too soon to take comfort from the
recent data because companies will naturally cancel
interviews before they lay off workers in a downturn? So,
wouldn’t we expect the recent pattern even if
unemployment is ultimately set to rise sharply?

Jan Hatzius: It's certainly possible that the downturn could
prove to be deeper than we expect and today's decline in job
openings turns into tomorrow's layoffs. If the roughly 1%
growth we're currently experiencing is only an intermediate
step towards, say, -2% growth, that would clearly be the case.
But no law of nature says that once growth is at 1%, it must go
to -2%, so a sharper downturn isn’t necessarily ahead.

Allison Nathan: More broadly, if the high number of job
openings relative to the number of workers looking for a
job can be mostly attributed to temporary pandemic-
related effects, are you concerned that we haven’t seen
more normalization by now given that many of these
effects are largely behind us?

Jan Hatzius: I'm not that concerned. These adjustments tend
to happen in stages, and the deceleration in growth has only
occurred over the last couple of quarters—growth was still very
strong in 4Q21. And lags in reporting mean that such shifts
take a while to show up in the data. It's hard to be confident
about the timeline, and these adjustments likely won't happen
in a straight line. But | wouldn't say that we should have seen
more of them by now.

Allison Nathan: So, you think it’s possible to tame inflation
without unemployment rising much?

Jan Hatzius: Yes. In addition to the labor market rebalancing
without a sharp rise in unemployment that we expect, the
temporary forces that drove a large part of the pandemic-era
inflation pressure are now abating. Goods inflation is clearly
lessening. That could prove short-lived if energy prices surge
again, but supply bottlenecks increasingly seem to be behind
us for good. Dollar appreciation doesn’t look like it's reversing
anytime soon. And the rent and services side of the economy,
while further behind, also look to be at least heading in the right
direction. All of that is happening alongside a still sub-4%
unemployment rate.

The key question is whether these shifts are sufficient to bring
inflation down to the Fed’s 2% inflation target or something
more like 2.5% or 3%, which | see important differences
between. At 3%, my sense is the Fed would probably be
inclined to tighten more. At 2.5%, | think it would seriously
consider staying put as long as inflation trends don't appear to
be reaccelerating. That's taming inflation, in my view, even if
inflation doesn't return all the way back to 2%.

Allison Nathan: In the context of this soft landing, we now
expect the Fed to hike rates to 4-4.25% by end-2022 and
maintain that level of the Fed funds rate through 2024.
How are the risks around that expected path skewed?

Jan Hatzius: The risks are skewed to the upside in the near
term. While a sharp downturn in activity could cut the cycle
short, the bigger risk is that inflation proves more stubborn than
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we expect and/or the Fed doesn't feel sufficiently confident
that it has slayed inflation by year end, causing the hiking cycle
to extend into 2023. By mid-2023, the balance of risk is
probably to the downside, albeit potentially from a higher level,
because once tightening ends, there's risk that an easing cycle
could ensue. So, some yield curve inversion makes sense.

Allison Nathan: If we do need to see more aggressive Fed
action and we end up in a Fed-induced recession in the US,
how severe is it likely to be?

Jan Hatzius: | don't think it would be particularly severe. The
presumably high level of job openings at the start of the
recession suggests that labor market multipliers would be less
than in prior cycles. We've found that a given hit to activity has
a smaller impact on employment when the jobs-workers gap is
large. And if the labor market holds up better, that will short-
circuit some of the unfavorable dynamics that can deepen a
recession. Private sector balance sheets also look relatively
healthy, which should provide some cushion against negative
multiplier effects. That said, it's hard to be very confident—we
shouldn’t rule out the risk of “unknown unknowns”.

Allison Nathan: How does the growth-inflation tradeoff for
the ECB compare to that of the Fed?

Jan Hatzius: | see similarities as well as differences. Headline
inflation is not that different between the US and Europe. But
Euro area labor markets look less overheated and wage growth
in the region has not increased anywhere near the degree that
it has in the US. Risk of significant deterioration in periphery
credit quality also suggests a bigger tightening in financial
conditions for a given increase in the Euro area deposit rate.

That said, inflation is still rising in the Euro area versus probably
falling in the US. And the ECB is probably a fundamentally more
hawkish institution. When we compare ECB statements to
those of other major G10 central banks, word counts are much
more tilted towards inflation-related language than growth-
related language. The ECB also seems to be more concerned
about inflation expectations than the Fed, which is consistent
with the ECB'’s greater focus on inflation, but also likely relates
to the fact that the US has a somewhat longer history of
anchored inflation expectations than the Euro area, and
especially the periphery. Together, these factors suggest
continued aggressive tightening from the ECB in the near term,
but ultimately a shallower hiking cycle than the Fed. We
forecast a terminal ECB rate of 2.25%.

Allison Nathan: European governments have increasingly
stepped in to shield households from surging energy
prices. Are you concerned about the fiscal impacts of this?

Jan Hatzius: I'm not that worried about the fiscal
consequences because these policies are intended to be
temporary. If they become embedded in the system and no
efforts are made to create or source additional gas supply over
the medium term, that would be more problematic. But given
the extreme projected increases in, for example, UK utility bills,
using public balance sheets to address this type of short-term
emergency is a reasonable response.
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A snapshot of US inflation

Wage growth is high, but looks set to slow somewhat Shelter inflation has been persistently high
Percent change, year ago Percent change, year ago (lhs), annual rate (rhs)
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A healthy deceleration, not a recession

Despite two consecutive quarters of negative growth... ...most NBER recession indicators have been positive
US real GDP annualized quarterly growth, percent

10 NBER Recession Indicators
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Nonfarm payrolls have grown at a relatively rapid pace... ...while consumer spending and real income have continued to rise,
Nonfarm payrolls, monthly although at a slower pace
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David Mericle lays out the conditions
necessary to tame US inflation without a
recession, finding that progress is encouraging
iIn some respects, but limited in others

Whether the Fed can sufficiently lower inflation without a
recession is the key question today. This would require that it
slow GDP growth to a below-potential, though not necessarily
recessionary, pace in order to rebalance the labor market and
reduce wage growth to a pace consistent with 2% inflation.
Progress towards this goal is encouraging in some respects,
but limited in others.

Taming inflation without a recession: the requirements

The slowdown required to rebalance the labor market and calm wage growth and
inflation, %
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Note: Current GDP growth shows GS forecast for next four quarters; jobs-
workers gap shows August estimates, core PCE inflation shows July estimates.
Source: Goldman Sachs GIR.

Q: Has the Fed made progress in slowing GDP growth to a
below-potential pace?

A: Yes, significant progress has been made in slowing
growth to the around 1% rate we estimate is needed to
meaningfully reduce labor demand.

Despite the Q2 GDP release that showed a second consecutive
quarter of negative growth, we think the US economy is
experiencing a healthy deceleration, not a recession, as
evidenced by consumer spending trends and Q2 corporate
earnings communication.

In the first half of the year, the main restraint on the economy
was the decline in fiscal support. The expiration of pandemic
transfer payments in conjunction with high inflation led to a
sharp decline in real disposable income from a very elevated
level last year. While the sharpest drop-off is now behind us
and real income is growing again after likely bottoming out in
June, there is still a bit of further fiscal drag to come, and the
new fiscal package will do little to change the picture.

Going forward, the burden of keeping the economy on a below-
potential growth path will fall more heavily on the large
tightening in financial conditions engineered by the Fed. We
expect the combination of fiscal and monetary policy tightening
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Taming inflation without recession

to keep the economy on a below-potential trajectory of just
over 1% GDP growth over the next four quarters.

The economy is now likely on the below-potential growth

trajectory needed for supply to gradually catch up with demand
Contribution to real annualized GDP forecast, pp
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Q: How much progress has been made in rebalancing the
labor market?

A: While the jobs-workers gap has started to narrow, there
is still a very long way to go to rebalance supply and
demand in the labor market enough to lower wage growth
to a sustainable pace.

Labor supply has recovered only modestly this year, and the
further we move past peak Covid fears and peak fiscal support,
the harder it becomes to be confident that those who left the
labor force during the last two years will return soon. This,
combined with a demographic headwind, leads us to think that
the recovery in the labor force participation rate is mostly
behind us, especially following the rise in participation in
August. As a result, the jobs-workers gap will likely need to
shrink mostly through a reduction in labor demand.

Total labor demand has moderated somewhat this year. Job
openings have fallen by around 600k since March, and our
nowcast points to a further decline in August. This combination
of a slight recovery in labor supply and falling, albeit still-high,
labor demand has slightly reduced the jobs-workers gap from a
peak of 5.9mn in March to 5.2mn in August. We estimate that
the gap needs to decline to 2mn to lower wage growth to a
sustainable pace, meaning that we still have a long way to go.

Whether or not further progress can be made without sparking
a recession depends on whether labor demand can continue to
fall mainly through a reduction in job openings without a large
increase in the unemployment rate. We are cautiously
optimistic on this front (see pgs. 12-13), though much hinges
on how large the tradeoff between job openings and
unemployment will prove to be at extremely low levels of
unemployment that have seldom been seen before.
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The jobs-workers gap has closed by about one-fifth of the amount
we estimate is necessary
Jobs-workers gap, percent of population
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Q: How much progress has been made in bringing down
wage growth and inflation more broadly?

A: Little convincing progress has been made so far.

Wage growth has recently moved sideways at around 5.5%
year-on-year, 2pp above the 3.5% pace that we estimate is
compatible with 2% inflation. Worryingly, wage growth is now
broader-based than it was last year, when it was concentrated
at the low end of the pay scale. That said, the reduction in the
jobs-workers gap is still in its very early stages, so it is too soon
to expect wage growth to have cooled much, and, more
encouragingly, business surveys that ask firms whether they
are raising wages or planning to do so suggest that wage
growth should begin to moderate, though they so far point to
only a partial decline in wage growth to roughly 4.5%.

Wage growth is still too high, but appears set to moderate
somewhat
Index (Ihs), percent change, year ago (rhs)
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Fed services, and NFIB. When available, we average current and expected wage
changes for each survey. Values before the introduction of the more recent
surveys are backcasted statistically.

Source: Federal Reserve, NFIB, Goldman Sachs GIR.
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On the broader inflation front, improvements in some supply
chain measures, declines in commodity prices, and Dollar
appreciation are delivering a long-awaited and much-needed
disinflationary impulse from the goods sector. The impact is
already apparent in the pullback in long-term household inflation
expectations and the slowdown in producer price inflation. We
caution, however, that the disinflationary impulse from core
goods is likely to be limited for now, and that our commodity
strategists expect commodity prices to rebound.

Unfortunately, measures of the underlying trend rate of inflation
remain very elevated and most have continued to rise this year.
The largest and most persistent category, shelter, is likely to
remain quite high for some time in the official inflation data
despite the deceleration in timelier web-based measures. And
high inflation is increasingly broad-based across the service
sector, a concerning sign that it is becoming normalized.

In addition, our composite measure of business inflation
expectations continues to run in the 5-6% range and has not
moderated as commodity prices have fallen by nearly as much
as the usual correlation between the two would imply. And our
index of companies’ announced intentions to raise or lower
prices remains consistent with a very high rate of inflation.

Taken together, this raises a concern about the feasibility of
taming inflation without a recession: Can the Fed afford to
rebalance supply and demand gently through below-potential
growth—a process that is necessarily gradual—without high
wage growth, high inflation, and high inflation expectations
becoming normalized in the meantime? On this we are
admittedly more uncertain given the mixed messages from
different measures of inflation expectations, the historical
unigueness of the current episode, and uncertainty about future
commodity price movements and supply-side developments.
One important reason for optimism, though, is that long-term
household inflation expectations remain anchored, a key
difference from the 1970s.

Q: What does all this likely mean for Fed policy over the
near term?

A: Fed officials do not appear to be satisfied enough with
the pace of progress to slow the pace of tightening just
yet.

The July FOMC meeting made it clear that the Fed leadership
was tentatively planning to slow the pace of tightening to
reduce the risk of overtightening and inadvertently pushing the
economy into a recession. But, while the economy has been
moving in the right direction, recent remarks from Fed officials
seem to suggest that the progress isn't quite uniform or rapid
enough for them to slow the pace of rate hikes just yet. As a
result, we expect a 75bp hike in September, followed by a
50bp hike in November and a 50bp hike in December.

David Mericle, Chief US Economist

Email:  david.mericle@gs.com
Tel: 212-357-2619

Goldman Sachs & Co. LLC
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Taming labor demand without recession

Joseph Briggs discusses why US job openings
can decline significantly without a
corresponding rise in unemployment

Taming inflation without a recession requires that job openings
decline significantly without a corresponding rise in
unemployment (see pgs. 6-7), which could occur if firms reduce
their demand for labor by cutting job openings rather than
laying off workers. Some observers have recently called into
question whether such a decline is possible (see pgs. 4-5), but
we are cautiously optimistic.

A temporary decline in match efficiency

Driving the view that job openings can’t decline without a
substantial rise in unemployment is a belief that match
efficiency—the process through which unemployed workers
match with open positions—has structurally declined, meaning
that more job openings are needed to make a given number of
hires. If that's true, it would make it difficult for job openings to
decline without the unemployment rate rising, because as labor
demand falls, some workers will inevitably be laid off, and if
they can't easily match with jobs among remaining openings,
then more of the reduction in total labor demand will show up
as a rise in unemployment rather than a decline in job openings.

However, we are skeptical that the current elevated level of job
openings reflects a long-lasting structural decline in match
efficiency, because none of the most obvious potential types of
mismatch between jobs and workers look particularly high.
Mismatch across industries has only slightly increased since
the start of the pandemic, mismatch across occupations
(between the types of occupations people are looking for and
the occupations featured in job postings) has actually declined,
and while mismatch across geographies has increased, that
doesn't account for the overall imbalance between job
openings and searchers. And although job searchers have
shifted their focus towards jobs that offer greater flexibility and
work-life balance, employers have responded by increasing
openings offering these benefits.

Matching workers with jobs has been difficult primarily because

fewer unemployed workers actually applied for jobs
Share of unemployed workers who applied for a job last month, 3mma, %
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Instead, the main reason why it has been harder to match
workers and jobs since the start of the pandemic is that a large
share of unemployed workers stopped applying for jobs, likely
because virus fears and unusually generous unemployment and
fiscal benefits lowered the incentive to actively search for work.
Indeed, the surge in job openings relative to job searchers looks
much less dramatic after adjusting for the number of
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unemployed persons that were actively searching. We
therefore suspect that it will become easier to match workers
with open jobs now that the economy has mostly reopened
from the pandemic, which should allow companies to hire
enough workers to meet labor needs with fewer job postings.

An unprecedented situation

Observers are also skeptical that the labor market can
rebalance without a sharp rise in unemployment for the simple
fact that this has never happened before. Historically, every
decline in the job openings rate by more than 0.5pp during
recessions has been accompanied by a spike in unemployment.
But we think the unprecedented tightness of the current labor
market reduces the scope for a sharp increase in
unemployment this time around.

We have found that the impact of slower growth—which we
anticipate will be the main driver of a reduction in job
openings—on net hiring tends to be much smaller when there
is significant pent-up demand for workers, and that in prior
downturns the job openings rate declined more and the
unemployment rate increased less in states where labor
demand was much higher than labor supply.

Slower growth has a much smaller effect on employment when
demand for workers is very high

Cumulative impact on payroll employment over 12m of a -1pp shock to the GS
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A small tradeoff

Recent evidence suggests the tradeoff between job openings
and unemployment is currently very small. Since peaking in
March, the job openings rate has declined by 0.4pp—one of the
largest ever increases outside of recessions—even after a
surprise increase in job openings in the July JOLTS report (we
remain skeptical that job openings actually increased in July
given clear ongoing declines in timelier measures such as
LinkUp and Indeed). And although the unemployment rate rose
by 0.2pp in August, this was driven by an increase in labor force
participation rather than deterioration in the labor market.

Going forward, we expect that the tradeoff between fewer job
openings and higher unemployment will remain small. We
forecast that the job openings rate will decline from 6.9% today
to 5.5% by end-2023 and to 5% by end-2024, while the
unemployment rate will only rise modestly from 3.7% today to
3.8% at end-2023 and 4.0% at end-2024. That said, we see
risks of a larger increase in unemployment if the tradeoff
increases as job openings fall further.

Joseph Briggs, Senior US Economist

Email:  joseph.briggs@gs.com Goldman Sachs & Co. LLC
Tel: 212-902-2163
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The labor market rebalancing in pics

The labor market adjustment in the US is underway... ...as the number of open positions has fallen from its March peak
US jobs-workers gap, percent of population Monthly change in total nonfarm job openings, thousands
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A decline in job openings has historically been associated with a ...but job openings have so far declined without unemployment
rise in the unemployment rate... rising much
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Special thanks to US economics team for charts.
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Q&A on US rates

Praveen Korapaty, GS Chief Interest Rates Strategist, answers key questions on the
1 risks to US rates and curve shape ahead

Q: We and the market are now expecting the Fed to remain quite hawkish in the near term —with the Fed funds rate
likely to peak around 4.25% —but to end the rate-hiking cycle this year. How are the risks around these expectations
skewed?

A: Even though substantial near-term hikes have been priced, the risks around front-end rates remain skewed to the upside
given the potential for the rate hiking cycle to extend into 2023, for two main reasons. First, the Fed won't really know if enough
has been done to tame inflation until after the fact given lags in the effects of policy showing up in data. Given their stated focus
on controlling inflation even at the risk of economic pain, this suggests some risk of further rate hikes beyond December.
Second, concerns about an imminent recession have faded over the past few months on the back of favorable data, and our
economists have grown a little more confident about the possibility of a soft landing (see pg. 6-7), which reduces the likelihood
of near-term rate cuts. So, the balance of risk for front-end rates still remains clearly to the upside.

Q: What about the risks around the US 10y rate?

A: The risk is similarly skewed towards a higher rate, although by a smaller magnitude than the front-end. The front-end tends to
move with a higher beta with respect to Fed hikes than longer maturities do, so to the extent that upside risk to the Fed funds
rate materializes, front-end rates should move more. It may seem odd that we see upside risk to current yields when market
pricing of the 10y rate is already in the ballpark of our year-end forecast of 3.3%, but we see two reasons for this. The 10y rate
can be thought of as the average of the by rate and the byby rate. In terms of the by, it's important to emphasize that unlike our
modal expectations of a 4-4.25% peak rate, market expectations of a roughly 4.25% peak rate embed significant odds of rate
cuts in the coming years. And if a soft landing scenario or an extended hiking cycle scenario play out, those cuts will need to
come out of the market, which should mechanically push by rates higher. And in terms of the 5yby—which could be thought of
as a proxy for the unobservable neutral rate, or the rate at which full employment and price stability are maintained—the risk is
also skewed to the upside given that investors are likely to revise their estimates of the neutral rate up if the policy rate is
increased to levels closer to current terminal rate pricing and the economy holds up. And indeed, our economists’ baseline has
growth rebounding next year, so there’'s potential for the market to push its estimate of the neutral rate higher. So, risks to both
the by and the byby are skewed to the upside, which translates into upside risk for the 10y.

Q: So, what does this all imply for the shape of the yield curve?

A: If inflation continues to move gradually lower as we expect, albeit from very high levels, the Fed is able to downshift to a
slower pace of hikes, and concerns about an imminent recession remain at bay, we expect the yield curve to remain inverted,
but to a much smaller extent than was the case in recent months when recession fears were front and center. Some investors
seem to be expecting a further re-steepening of the yield curve from here, but as long as the Fed is still hiking, we don’t expect
inversion to go away entirely. And should the hiking cycle be more aggressive than we expect—potentially reigniting recession
concerns—that inversion would likely increase once again. But given our current forecasts, “peak curve inversion” for this cycle
is now likely behind us.

Q: What would a scenario in which reining in inflation requires substantially higher unemployment—as Olivier
Blanchard, Larry Summers, and others expect (see pgs. 4-5)—mean for rates?

A: In a scenario in which the Fed is forced to engineer a much higher, say, 6% unemployment rate to combat inflation, front-end
rates would rise significantly higher—potentially well above our expectations. But 10y rates likely wouldn't, because the
economic damage inflicted by such significant moves at the front-end would likely lead to significant rate cuts further down the
line, which would force the yield curve to re-invert at the deep levels we saw up until very recently. So, the 10y rate in this
scenario may not look much different from our current baseline, but our expectations for front-end yields, and therefore curve
shape, would differ dramatically.

Q: What would a world in which inflation remains structurally higher mean for rates?

A: If we're talking about slightly higher inflation, say 2.5% inflation—or 50bps above the current 2% target on average—yields
likely won't behave too dissimilarly from the last thirty years; | would expect average yields to rise by a similar magnitude, i.e.,
50bp or so. But if we're talking about sticky 4% inflation, that would mark a different regime. In that environment, the high
interest rates of the early 1990s could be revisited. And, at that point, it would no longer be just a higher rates story, but a story
of increased macro volatility and potentially truncated business cycles. Markets aren’t pricing this, as the view is the Fed will
certainly do everything they can to avoid that scenario.
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Market outcomes if the hawks are right

Dominic Wilson and Vickie Chang explore
what a sharp rise in unemployment delivered
by the Fed would mean for risk assets, finding
that it would weigh on them significantly

A critical debate has emerged with respect to the US economic
outlook between those who think that the current high inflation
problem can be resolved without a recession—the GS research
view (see pgs. 6-7)—and those who think that a significant and
sustained rise in unemployment is likely to be needed—and
ultimately delivered by the Fed—for inflation to fall back to
acceptable levels—the view espoused by Olivier Blanchard (see
pgs. 4-5), as well as other prominent former policymakers
including Larry Summers and Bill Dudley. Here, we examine
the high-level difference in market outcomes between those
two scenarios.

Mapping the pessimistic view

To start, we compare our own central forecast—in which the
unemployment rate rises to only 4% by end-2024—to a stylized
version of Blanchard’s outcomes. Specifically, we construct a
scenario that reflects the “moderate” version of the outcomes
he describes, in which a 5% unemployment rate is needed and
a more “severe” version in which the unemployment rate
needs to rise to 6% (he leaves open the possibility of a higher
unemployment rate than this, but these two scenarios are
sufficient to frame the basic possibilities). Using an Okun’s Law
coefficient of two, as he does, this translates into GDP growth
outcomes that are either 200bp or 400bp below our own
forecasts on a 1-year basis (to be clear, these representations
are ours and the purpose is only to capture the general
contours of Blanchard’s more hawkish view).

To translate these into market outcomes, we look at the mix of
policy and growth shifts that would be needed for the market
to move to a particular economic scenario and then map those
shifts into implications for asset markets. In our view, GS's
central forecast is close to what is currently priced into
markets, at a broad level at least. Our latest Fed forecast—
75bp in September and 50bp in November and December—is
close to the forwards, and our bond yield forecasts are also
generally not far from current market pricing. Benchmarking the
market’s growth view is more difficult, but our GDP growth
forecasts are currently close to consensus forecasts for 2022
and 2023. The historical relationship between the performance
of cyclical vs. defensive equities and the ISM also suggests
that the market is pricing outcomes that are broadly in line with
those that we expect.

To consider the more hawkish alternatives, we base our
analysis on our ability to decompose the mix of equity and bond
performance into “growth” and “policy” shocks and to split
shifts in US financial conditions into shifts in those growth and
policy views. First, we estimate the additional tightening in
financial conditions (FCI) that would be needed to generate the
additional slowdown in growth and rise in the unemployment
rate of the more hawkish scenarios. Our standard rule of thumb
is that a 100bp tightening in financial conditions is needed to
push GDP growth down 100bp for a year, which would

Goldman Sachs Global Investment Research

translate into a required FCI tightening of 200bp or 400bp in the
two scenarios, respectively.

The experience of past recessions suggests that these
estimates may be too high given the tendency for recessions to
generate their own negative momentum. Comparing the peak
tightening in financial conditions to the peak rise in the
unemployment rate in all recessions since 1970 suggests that
financial conditions rose only a little more than 100bp for every
1ppt rise in the unemployment rate (not the 200bp implied by
our rules of thumb). We split the difference and assume that
150bp and 300bp of FCI tightening is needed in the moderate
and severe scenarios, respectively. We then calculate the
policy “shock” necessary to deliver that level of FCI tightening,
assuming that the tightening will be delivered entirely by shifts
in monetary policy, as it has been through 2022. Finally, we use
our macro framework to estimate the impact that these shifts
would have on a core set of US assets.

We compare the trough-to-peak tightening in financial conditions
with the trough-to-peak change in the unemployment rate across

recessions to benchmark the FCI tightening that may be required
Bp (lhs), % (rhs)

700 m Trough-to-peak FCI change (lhs) r7
m Trough-to-peak unemployment rate change (rhs)

600 - -6
500 - -5
400 + -4
300 - -3
200 H -2
100 - 1

0 - T T T T T -0

1973 1990 2001 2007 2020

Note: We combine the 1980 and 1981 recessions into one event. For 2020, we
take the “underlying” unemployment rate adjusted for the unusually high
proportion of workers on temporary layoff.

Source: Haver Analytics, Goldman Sachs GIR.

1980-82

Significant negative implications for markets

In the moderate version of the hawkish scenario, this approach
predicts that the S&P 500 would need to fall a little less than
15%, US 5-year bond yields rise by close to roughly 90bp
relative to what we would expect under our own forecast, and
the trade-weighted USD would rise by a further 4%. In the
more severe version, these predicted shifts are larger (27 %
lower in S&P 500, ~180bp higher in US 5-year bond yields, and
8% higher for the trade-weighted USD). These are equivalent
to the S&P 500 below 3400 and 5-year yields around 4.5% in
the moderate case and the S&P 500 just below 2900 and 5-
year yields around 5.4% in the more severe case. Our
expectation is that the yield curve would invert further in these
scenarios as the market prices in significant rate cuts down the
line as the Fed tightens into a recession. So, in that case, the
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impact on longer-dated yields could be smaller, perhaps
significantly so (see pg. 14).

Our approach suggests that equities would have further to fall,
yields would rise, and the Dollar would strengthen if the
additional FCI tightening implied by these scenarios materialized

Impact of Moderate Hawkish
Scenario

Impact of Severe Hawkish
Scenario

Source: Goldman Sachs GIR.

The implied FCI tightening in these scenarios is historically
large, particularly since a sharp tightening has already occurred
this year, but it is not unprecedented. The two scenarios imply
a cumulative FCI tightening of 460bp and 600bp, respectively,
over the entire cycle, when including the tightening that has
already occurred. The larger of these two is comparable to the
financial conditions tightening during the Global Financial Crisis
and the recessions of the early 1980s. While those may seem
like extreme comparisons, the current tightening cycle comes
on the heels of a period in which financial conditions were
historically easy, and these scenarios are designed precisely to
describe a situation in which the Fed must push policy into a
tight enough position to engineer a sharp recession.

The implied FCI tightening in these two hawkish scenarios is large,

but not historically unprecedented
GS US FCl, index
105 -

103
101 A
99

97 1 FCl
easing

95 -

93 + T T T T T T T T T T T
1968 1973 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023

Source: Goldman Sachs GIR.

The cumulative equity market declines from the highs this year
of ~30% and ~40% implied by the two simple versions of this
scenario would again be large but firmly in the range of past
experiences.
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The equity market declines implied in these two scenarios would
take the market to fresh lows, but would not be unusually large

relative to the corrections of previous recessions
S&P 500 peak-to-trough equity corrections of >15%

swswwwwwwewewwewy  Severe Hawkish Scenario
sEEwswwwws==] Moderate Hawkish Scenario
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-

-60% -50% -40% -30% -20% -10% 0%

Note: Red bars denote overlap with recessions.

Source: Goldman Sachs GIR.

This approach conceives of these scenarios purely from the US
perspective. In practice, asset market outcomes would depend
on whether the kind of tightening and recession profiles that
we show here are unique to the US or would be broadly
replicated across other major economies. A global recession
and tightening shock would generally be assumed to be worse
for risk assets, while complicating the FX impacts. Simple
versions of the same exercise that include similar policy shocks
in Europe to slow growth there further imply less appreciation
in the trade-weighted USD, but also the potential for more
upward pressure on bond yields.

This description is highly stylized, and there are uncertainties at
every step. How much would financial conditions need to
tighten to deliver the necessary growth slowdown? Would the
market price a deeper curve inversion on aggressive Fed
tightening into a recession, dampening the upside to longer-
dated yields and/or cushioning the impact on risk assets? Has
the market already embedded a larger or smaller risk of this
outcome than we assume? It is particularly hard to be confident
in the extent to which lower equity and credit prices or higher
bond yields would drive a tightening in financial conditions,
given the complex interplay between them. But the basic story
is clear. If only a severe recession—and a sharper Fed response
to deliver it—will tame inflation, then it is likely that the
downside to both equities and government bonds could still be
substantial, even after the damage that we have already seen.

Dominic Wilson, Senior Markets Advisor

Email:  dominic.wilson@gs.com Goldman Sachs & Co. LLC

Tel:  212-902-5924
Vickie Chang, Global Markets Strategist

Email:  vickie.chang@gs.com Goldman Sachs & Co. LLC

Tel: 212-902-6915
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Overheating in global labor markets

The jobs-workers gap has increased since the start of the

pandemic across most G10 economies

Change in jobs-workers gap from 4Q19, percentage points
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The jobs-workers gap in the UK has decreased slightly from its
pandemic peak, primarily driven by a moderation in job openings
Decomposition of changes in jobs-workers gap, Dec 2019=0
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The jobs-workers gap in France has decreased from its pandemic
peak, driven by a rise in the participation rate
Decomposition of changes in jobs-workers gap, Dec 2019=0
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The jobs-workers gap has continued to rise in Germany, driven by
a decline in employment
Decomposition of changes in jobs-workers gap, Dec 2019=0
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The jobs-workers gap has also risen in Canada, driven primarily by
an increase in job openings
Decomposition of changes in jobs-workers gap, Dec 2019=0
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Note: The Canada jobs-workers gap has missing observations from March 2020

to October 2020 due to missing job openings data.
Source for all exhibits: Haver Analytics, Goldman Sachs GIR.

Special thanks to Global economics team for charts.
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The jobs-workers gap in Australia has risen to record-highs, driven
by a decline in labor supply
Decomposition of changes in jobs-workers gap, Dec 2019=0
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Glossary of GS proprietary indices

Current Activity Indicator (CAl)

GS CAls measure the growth signal in a broad range of weekly and monthly indicators, offering an alternative to Gross Domestic
Product (GDP). GDP is an imperfect guide to current activity: In most countries, it is only available quarterly and is released with a
substantial delay, and its initial estimates are often heavily revised. GDP also ignores important measures of real activity, such as
employment and the purchasing managers’ indexes (PMls). All of these problems reduce the effectiveness of GDP for investment
and policy decisions. Our CAls aim to address GDP's shortcomings and provide a timelier read on the pace of growth.

For more, see our CAl page and Global Economics Analyst: Trackin” All Over the World — Our New Global CAl, 25 February
2017.

Dynamic Equilibrium Exchange Rates (DEER)

The GSDEER framework establishes an equilibrium (or “fair”) value of the real exchange rate based on relative productivity and
terms-of-trade differentials.

For more, see our GSDEER page, Global Economics Paper No. 227: Finding Fair Value in EM FX, 26 January 2016, and Global
Markets Analyst: A Look at Valuation Across G10 FX, 29 June 2017.

Financial Conditions Index (FCI)

GS FCls gauge the “looseness” or “tightness” of financial conditions across the world’'s major economies, incorporating
variables that directly affect spending on domestically produced goods and services. FCls can provide valuable information
about the economic growth outlook and the direct and indirect effects of monetary policy on real economic activity.

FCls for the G10 economies are calculated as a weighted average of a policy rate, a long-term risk-free bond yield, a corporate
credit spread, an equity price variable, and a trade-weighted exchange rate; the Euro area FCl also includes a sovereign credit
spread. The weights mirror the effects of the financial variables on real GDP growth in our models over a one-year horizon. FCls
for emerging markets are calculated as a weighted average of a short-term interest rate, a long-term swap rate, a CDS spread,
an equity price variable, a trade-weighted exchange rate, and—in economies with large foreign-currency-denominated debt
stocks—a debt-weighted exchange rate index.

For more, see our FCl page, Global Economics Analyst: Our New G10 Financial Conditions Indices, 20 April 2017, and Global
Economics Analyst: Tracking EM Financial Conditions — Our New FCls, 6 October 2017.

Goldman Sachs Analyst Index (GSAI)

The US GSAl is based on a monthly survey of GS equity analysts to obtain their assessments of business conditions in the
industries they follow. The results provide timely “bottom-up” information about US economic activity to supplement and cross-
check our analysis of “top-down” data. Based on analysts’ responses, we create a diffusion index for economic activity
comparable to the ISM's indexes for activity in the manufacturing and nonmanufacturing sectors.

Macro-Data Assessment Platform (MAP)

GS MAP scores facilitate rapid interpretation of new data releases for economic indicators worldwide. MAP summarizes the
importance of a specific data release (i.e., its historical correlation with GDP) and the degree of surprise relative to the
consensus forecast. The sign on the degree of surprise characterizes underperformance with a negative number and
outperformance with a positive number. Each of these two components is ranked on a scale from 0 to 5, with the MAP score
being the product of the two, i.e., from -25 to +25. For example, a MAP score of +20 (5; +4) would indicate that the data has a
very high correlation to GDP (5) and that it came out well above consensus expectations (+4), for a total MAP value of +20.
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Disclosure Appendix

Reg AC

We, Allison Nathan, Jenny Grimberg, Joseph Briggs, Vickie Chang, Jan Hatzius, Praveen Korapaty, David Mericle, and Dominic
Wilson, hereby certify that all of the views expressed in this report accurately reflect our personal views, which have not been
influenced by considerations of the firm’s business or client relationships.

Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs' Global Investment
Research division.

Disclosures
Regulatory disclosures

Disclosures required by United States laws and regulations

See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this
report: manager or co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client
relationships; managed/co-managed public offerings in prior periods; directorships; for equity securities, market making and/or
specialist role. Goldman Sachs trades or may trade as a principal in debt securities (or in related derivatives) of issuers discussed in
this report.

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits
its analysts, professionals reporting to analysts and members of their households from owning securities of any company in the
analyst's area of coverage. Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which
includes investment banking revenues. Analyst as officer or director: Goldman Sachs policy generally prohibits its analysts,
persons reporting to analysts or members of their households from serving as an officer, director or advisor of any company in the
analyst's area of coverage. Non-U.S. Analysts: Non-U.S. analysts may not be associated persons of Goldman Sachs & Co. LLC
and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on communications with subject company,
public appearances and trading securities held by the analysts..

Additional disclosures required under the laws and regulations of jurisdictions other than the United States

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to
United States laws and regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking
institutions (as that term is defined in the Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a
banking business, in Australia. This research, and any access to it, is intended only for "wholesale clients" within the meaning of the
Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In producing research reports, members of the Global
Investment Research Division of Goldman Sachs Australia may attend site visits and other meetings hosted by the companies and
other entities which are the subject of its research reports. In some instances the costs of such site visits or meetings may be met
in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific
circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product
advice, it is general advice only and has been prepared by Goldman Sachs without taking into account a client's objectives, financial
situation or needs. A client should, before acting on any such advice, consider the appropriateness of the advice having regard to
the client's own objectives, financial situation and needs. A copy of certain Goldman Sachs Australia and New Zealand disclosure
of interests and a copy of Goldman Sachs' Australian Sell-Side Research Independence Policy Statement are available

at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Brazil: Disclosure information in relation to CVM
Resolution n. 20 is available at https://www.gs.com/worldwide/brazil/area/qir/index.html. Where applicable, the Brazil-registered
analyst primarily responsible for the content of this research report, as defined in Article 20 of CVM Resolution n. 20, is the first
author named at the beginning of this report, unless indicated otherwise at the end of the text. Canada: This information is being
provided to you for information purposes only and is not, and under no circumstances should be construed as, an advertisement,
offering or solicitation by Goldman Sachs & Co. LLC for purchasers of securities in Canada to trade in any Canadian security.
Goldman Sachs & Co. LLC is not registered as a dealer in any jurisdiction in Canada under applicable Canadian securities laws and
generally is not permitted to trade in Canadian securities and may be prohibited from selling certain securities and products in
certain jurisdictions in Canada. If you wish to trade in any Canadian securities or other products in Canada please contact Goldman
Sachs Canada Inc., an affiliate of The Goldman Sachs Group Inc., or another registered Canadian dealer. Hong Kong: Further
information on the securities of covered companies referred to in this research may be obtained on request from Goldman Sachs
(Asia) L.L.C. India: Further information on the subject company or companies referred to in this research may be obtained from
Goldman Sachs (India) Securities Private Limited, Research Analyst - SEBI Registration Number INHO00001493, 951-A, Rational
House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number U74140MH2006FTC160634,
Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of the securities (as such
term is defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred
to in this research report. Japan: See below. Korea: This research, and any access to it, is intended only for "professional
investors" within the meaning of the Financial Services and Capital Markets Act, unless otherwise agreed by Goldman Sachs.
Further information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia)
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L.L.C., Seoul Branch. New Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither "registered banks" nor
"deposit takers" (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is
intended for "wholesale clients" (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. A copy
of certain Goldman Sachs Australia and New Zealand disclosure of interests is available

at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Research reports distributed in the
Russian Federation are not advertising as defined in the Russian legislation, but are information and analysis not having product
promotion as their main purpose and do not provide appraisal within the meaning of the Russian legislation on appraisal activity.
Research reports do not constitute a personalized investment recommendation as defined in Russian laws and regulations, are not
addressed to a specific client, and are prepared without analyzing the financial circumstances, investment profiles or risk profiles of
clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken by a client or any other person
based on this research report. Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is regulated
by the Monetary Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any
matters arising from, or in connection with, this research. Taiwan: This material is for reference only and must not be reprinted
without permission. Investors should carefully consider their own investment risk. Investment results are the responsibility of the
individual investor. United Kingdom: Persons who would be categorized as retail clients in the United Kingdom, as such term is
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 implemented into United Kingdom domestic law and regulation following the United Kingdom'’s
departure from the European Union and the European Economic Area) with regard to regulatory technical standards for the
technical arrangements for objective presentation of investment recommendations or other information recommending or
suggesting an investment strategy and for disclosure of particular interests or indications of 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
Mobiliarios 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 Comunicacdo com o Publico Goldman Sachs Brasil: 0800 727
5764 e/ou contatogoldmanbrasil@gs.com. Hordrio 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 OOO 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 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 vardepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE
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("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 fur Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research in the Federal
Republic of Germany and those jurisdictions within the European Economic Area where GSI 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.

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/character-

risks.jsp and https://www.fiadocumentation.org/fia/requlatory-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.
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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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