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LAUITY BEAR MARKET
A PARADIGM ShIFT?

Against a backdrop of sky-high inflation, rising rates, and growing recession concems,
the S&P 500 has had its worst start to the year since 1962, with the tech-heavy
Nasdaqg and unprofitable Growth companies performing even more dismally.
Whether equity markets are in the midst of a paradigm shift and what's in store for
them ahead is Top of Mind. For answers, we speak with ARK's Cathie \Wood, AQR's
Cliff Asness, GSAM's Darren Cohen, GS GIR's David Kostin, and GS analysts. The
one commonality in their disparate views: good buying opportunities can be found
in equity markets today. While Wood still favors innovative Growth companies,
Asness beats the drum for Value. But with investors reluctant to re-engage without
greater clarity on if equities have troughed, GS strategists find that a likely coming peak in inflation is probably not
sufficient to see the bottom, and that similar past drawdowns have only ended when the Fed has shifted towards
easier policy. So, for now, they recommend investors reduce portfolio duration and increase exposure to real assets.
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Inflation

Recession Risk
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Disruptive innovations... will cut across every sector, every
industry, and almost every company. That means that the
traditional world order will be disintermediated,
disturbed, disrupted, or destroyed... The growth from
these [innovation] platforms will shock people.

- Cathie Wood

I'm confident that Value can continue to outperform over a
medium-term horizon precisely because the valuation
spread between Value and Growth remains incredibly
stretched.

- Cliff Asness

You can only lose money for so long before investors stop
suspending their disbelief about [unprofitable tech]
companies’ paths to profitability. And given capital is no
longer essentially free, it'll be very hard to see a re-rating
of unprofitable tech.

- David Kostin
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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 now expect 75bp Fed rate hikes in June and July (vs.
50bp at each previously) and a 50bp hike in Sept (vs. 25bp
previously) following the most recent upside CPI surprise and
further rise in Michigan consumer survey’s measures of long-
term inflation expectations; as a result, we raised our terminal
rate forecast to 3.25-3.5%.

o We lowered our 2022/2023 Q4/Q4 GDP forecasts to 1.25%/
1.5% on the back of recent FCI tightening; as a result, we
raised our YE22/23 unemployment forecasts to 3.5%/3.7%.

Datapoints/trends we’re focused on

e Recession risk; we still see a narrow path to a soft landing.
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Europe

Latest GS proprietary datapoints/major changes in views

e We raised our YE23/24 EA core inflation forecasts to 2.2%/
2.1% on the back of the re-intensification of bottlenecks,
higher wage growth, and recent Euro weakness.

e Following a 25bp liftoff at the July meeting, we now expect
the ECB to deliver 50bp hikes in September and October, and
look for a terminal rate of 1.75% in June 2023.

e We revised our BoE call to include more tightening (now
expect it to hike 25bp in back-to-back meetings through Feb
2023) to reflect more persistent wage and inflation pressures.

Datapoints/trends we’re focused on

e Russia gas disruptions, which would sharply weigh on growth.
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Japan

Latest GS proprietary datapoints/major changes in views

e No major changes in views.

Datapoints/trends we’re focused on

e Economic activity, which we expect to turn positive in 2Q22
on the back of a lifting of Covid precautionary measures.

e BoJ, which we expect to be among the last central banks in
the Asia-Pacific region to begin to tighten monetary policy.

e Chinese annual inbound spending, which we estimate would
total ¥2.6tn (~0.5% of GDP) if Chinese tourists were fully
permitted into Japan and recent yen weakness continued.

e Industrial production, which we think will remain sluggish for
now due to China’s zero-Covid policy and the war in Ukraine.
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Emerging Markets (EM)

Latest GS proprietary datapoints/major changes in views

e We lowered our 2022 China GDP forecast to 4% following
exceedingly weak April data on the back of Covid lockdowns.

o We recently lowered our CY22/23 India ann. GDP forecasts
to 7.7%/5.7 % to account for recent FCI tightening and our
expectation that higher inflation will weigh on incomes.

Datapoints/trends we’'re focused on

e China's post-lockdown growth recovery, which we expect to
be less V-shaped than in spring 2020 due to unsynchronized
lockdowns and reopenings across major cities.

e EM monetary policy; we expect it to be tighter for longer in
the Andeans and further tighten across much of CEEMEA.
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Equity bear market:

Against a challenging backdrop of sky-high inflation, rising
rates, and growing recession concerns, the S&P 500 has had
its worst start to the year since 1962. The dismal equity
performance has been even more stark for the tech-heavy
Nasdag and unprofitable Growth companies, which are down
by 31% and 56% YTD, respectively, raising the question of
whether the long era of tech and Growth equity leadership
has come to an end. Whether markets are indeed in the
midst of a paradigm shift, where equities are heading from
here, and what that means for investors, is Top of Mind.

To answer these questions, we first turn to three equity
market heavyweights: Cathie Wood, Founder, CEO, and CIO
of ARK Invest, Cliff Asness, Founder and CIO of AQR Capital
Management, and David Kostin, GS Chief US Equity
Strategist. Given their distinct approaches to equity market
investing, it's no surprise that their views on whether equity
markets are undergoing a fundamental shift and how
investors should be positioned from here differ. Wood,
whose closely followed ARKK ETF of innovative, high-growth
companies skyrocketed throughout much of the pandemic
only to fall sharply as of late, believes that tech and Growth
equity leadership isn’t over, and argues that the fall from
favor for many unprofitable Growth firms will soon reverse
given that inflationary headwinds are already easing and
these companies are set to uproot the traditional world order.

Asness, in contrast, sees a fairly extreme shift in the offing,
arguing that the long era of low and falling inflation/rates and
subsequent Growth dominance since the Global Financial
Crisis has likely given way to a period of sustained Value
outperformance. In particular, he believes that valuations for
both profitable and unprofitable Growth had expanded way
too much during the last bull market, and notes that while
the recent Value rally has started to close the Growth-Value
valuation gap, it remains near all-time highs, leaving more
room for Value outfperformance to run.

Kostin comes down somewhere between Wood and
Asness. Rather than a paradigm shift per se, he argues that
the recent equity market drawdown has primarily been a
rates story, as the market has moved from expecting just
one 25bp Fed hike in 2022 late last year to ~14 25bp hikes
today. While that has led to an especially large and
indiscriminate de-rating of longer duration Growth
companies—both profitable and unprofitable—he thinks that
highly profitable, fast-growing companies will eventually re-
rate higher, given their superior earnings growth and outsized
ability to repurchase shares, but disagrees with Wood that
unprofitable tech will do so as well, as raising capital amid
the challenging macro backdrop will likely prove difficult.

We then turn to Darren Cohen, co-head of Growth Equity in
Goldman Sachs Asset Management, for his perspective on
the reverberations of the recent Growth rout in private
markets. While he argues that the paradigm of “growth at
any cost” that characterized the past decade is likely coming
to an end, he doesn't think that Growth equity—whether in
the public or private markets—is dead, with the latter in
particular remaining one of the few asset classes that can
offer downside protection while also delivering 3-5x returns.
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a paradigm shift?

More broadly, Peter Oppenheimer, GS Chief Global Equity
Strategist, makes the case that equity markets are entering a
new “Post Modern” cycle characterized by higher inflation and
interest rates, greater regionalization, scarce and expensive
energy and labor, more government spending, and an
increased focus on margin stability, which is likely to see
"fatter and flatter” equity returns than in the last cycle.

So how should investors position from here? Wood believes
that investing in innovation still makes a lot of sense, and
argues that recent decisions by many investors to pivot away
from innovation will prove to be just as wrong as the decision
to pivot towards innovation during the 2000 tech bubble.
Cohen generally agrees with the innovation thesis, although
he cautions that investing in innovation only makes sense if
it's done at the right price. Oppenheimer also makes the
case for investing in companies that can innovate, disrupt,
enable, and adapt, and, within the hard-hit US internet sector
in particular, GS senior US internet analyst Eric Sheridan
recommends investing in companies that provide solid top-
line growth and are more likely to be able to weather a
potential economic downturn.

But Asness is sticking with the Value trade. And Kostin, for his
part, believes that portfolios should mirror the risks in the
economy today. So, with GS US economists seeing around a
1/3 probability of a US recession and 2/3 chance of a soft
landing in the next couple of years, he recommends a
roughly 1/3 allocation to equities with a "margin of safety"
even if earnings fall and a 2/3 allocation to faster-growing,
highly profitable companies and high-dividend stocks.

The one common thread in these disparate recommendations:
good buying opportunities can be found in equity markets
today. But investors may be reluctant to re-engage without
greater clarity on whether equities have troughed. Indeed,
John Marshall, GS Head of Derivatives Research, finds that
unlike in recent years when retail investors have tended to buy
the dip, they aren’t doing so this time around. So a key
question facing investors is, when will equities bottom?

Given the current substantial focus on inflation, Sharon Bell,
GS senior European portfolio strategist, looks at history to
determine that passing the peak in headline inflation is
probably a necessary—but not sufficient—condition for
equities to find their bottom. And Vickie Chang, GS market
strategist, also uses historical experience to conclude that the
Fed-driven nature of the recent drawdown means it's most
likely to come to a sustainable end when the Fed shifts
towards easier monetary policy.

So, given the risk that equities have further to fall, GS senior
multi-asset strategist Christian Mueller-Glissmann
recommends investors reduce portfolio duration by focusing
on equities with lower valuations and higher dividend payout
ratios, as well as increase their exposure to real assets like
commodities, real estate, and infrastructure.

Allison Nathan, Editor

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

Cathie Wood is Founder, CEO, and CIO of ARK Invest. Previously, she was ClO of Global Thematic
Strategies at AllianceBernstein. Below, she argues that investing in innovation still makes sense, as

inflationary headwinds are easing, and as innovative firms are set to disrupt and change the world.
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: You have long been
a proponent of investing in
disruptive technologies, but many of
the stocks exposed to these
technologies have been hit hard
recently. Why has market sentiment
turned so swiftly against these
stocks, and does that investment
thesis still make sense?

Cathie Wood: Yes, the thesis is still solid, but you are right that
the market has turned sharply and swiftly. From the pandemic
trough to our peak in February 2021, our flagship strategy was
up 360%. But as people got vaccinated and the world started
normalizing, fears of inflation and higher interest rates began to
surface in a more serious way, and it began underperforming. |
have rarely been in an upmarket in which our strategy didn't
outperform, and yet, as the broader market pushed to all-time
highs in late December 2021, it was down over 50%. It was a
true shock. Why did that happen? One big reason was risk
aversion in the markets generally, which prompted investors to
pivot back to the benchmarks against which portfolio managers
and analysts are measured. The stocks we invest in are not in
the benchmarks, so, by definition, they were being sold. In
response, we concentrated our portfolios in our highest-
conviction names, reducing the number of companies in our
flagship strategy from roughly 58 names to less than 40. Many
people thought that was crazy, that concentration in a risky
environment is a risky strategy. But, to us, it was a way to
control risk because we leaned into the risk we felt most
strongly about and culled risk elsewhere. This strategy has
worked well for us over time, but as inflation, rates and growth
concerns increased in recent months, our performance
continued to suffer.

Allison Nathan: How concerned are you that these same
macroeconomic factors will continue to weigh on your
performance in the coming months?

Cathie Wood: \We are not overly concerned because we're
already seeing signs that inflationary pressures are beginning to
ease. We have long believed that the current inflation surge is a
one-time shock to the system, although it has lasted a lot longer
than we initially expected. I've never seen supply chain issues
take this long to work out, and we didn’t expect Russia to
invade Ukraine—both of which have extended the duration of
the inflationary shock. But inflationary pressures have begun to
unravel, as reflected in declining global shipping rates and
record-high inventory levels at the major retailers—that are up
by as much as 30-40% yoy—which is forcing them to reduce
prices to clear their shelves. And, on the labor side, the sector
that suffered from the biggest post-pandemic worker
shortages—retail—has seen average hourly earnings growth
decline from a peak of 20% yoy in late 2020 to the 3-4% range
today, which is below total average hourly earnings for the
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economy as a whole. So, while many people won't believe it
until we see clearer evidence in the data, especially as oil prices
remain elevated, | do think we are on the other side of the
inflation problem. | also take comfort in what the level of long-
term rates is telling us about inflation. The 10y US Treasury
yield, which has historically closely tracked nominal GDP
growth, is currently sitting at around 3%, indicating that nominal
GDP growth over the next decade will average around 3%. If
inflation persistently remained in the mid- to high-single digits,
that would translate to a decade of negative real growth, which
seems highly unlikely. So, | think the rates market is telling us
that inflation will eventually come down to levels consistent
with positive real growth, and have been surprised that more
investors don't seem more reassured by this.

Allison Nathan: Even if we are on the other side of the
inflation problem, isn’t the recent rout for Growth
companies telling us that prices and valuations for certain
stocks, particularly those of unprofitable companies, rose
way too far, not unlike during the dot-com bubble?

Cathie Wood: While the peak-to-trough drop for our flagship
strategy has been as big as the Nasdaqg's drop during the 2000
tech bust, two important differences stand out between then
and now. First, during the dot-com bubble, many companies
were chasing a dream and simply shouldn't have existed. Too
much capital was chasing too few opportunities too soon. The
technologies weren't ready for prime time—artificial intelligence
(Al) and deep learning, for example, didn't have their big
breakthrough until 2012. And even if the technologies were
somewhat ready, the costs were prohibitive. The cost to
sequence one whole human genome at the time was $2.7
billion. Today, that cost has fallen to $500 and is continuing to
decline. And Al is here. Cloud is here. Gene editing is here. So
the dream back then is now a reality.

Second, many people have denigrated our strategies as
“profitless tech”, “concept capital”, or “tech wreck”"—terms
you didn’t hear during the tech bubble. That's a beautiful thing in
some ways because it means that a lot of negative news is
already priced in. Yet, despite that pessimism, 2022-2024
consensus estimates of revenue growth for our portfolios are in
the 25-27% range. If this were a replay of the tech bubble, our
portfolios would be showing negative expected revenue
growth. The consensus estimate for the gross margins of our
companies, which we believe provides a sense of the
underlying profitability of our companies, also has them moving
up slightly, whereas margins were moving down at this point in
the tech bust. Despite these differences, investors are still
running for the hills—towards their benchmarks—a decision we
think will prove to be as wrong as racing towards the dream
was during the dot-com bubble.

Allison Nathan: But does the fact that many of these
companies are unprofitable in an environment where
capital is becoming more scarce and expensive worry you?
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Cathie Wood: The biggest source of unprofitability in our
portfolio comes from our genomics investments. But I'm not
overly concerned about these companies running out of capital,
for two reasons. First, big pharma companies will need to fill
their genomics pipelines, either by buying or licensing the IP
from our companies or ones similar to them, or partnering with
them and making milestone payments. Second, many of these
companies raised cash during the boom in 2020, understanding
that they would be in cash-burn situations for a long time, so
they are currently cash rich. A few are not. But some of these
companies where funding concerns have grown possess
extremely valuable proprietary data or assets that we think will
eventually make them the most important companies in the
world in their fields. So we feel about these companies the way
that we felt about Tesla in early 2019, when many people feared
it was going to run out of cash and go bankrupt. If the markets
are open, these companies will not run out of cash.

Allison Nathan: With so many companies out there selling
good stories rather than clear profits, how do you discern
between the winners and losers?

Cathie Wood: The screen for our portfolios is our research
rather than benchmarks, which we ignore because benchmarks
are more about what has happened historically than what will
happen in the future. And we organize analyst responsibilities by
technology, not by sector or industry, focusing on five key
platforms: genomic sequencing, adaptive robotics, energy
storage, Al, and blockchain technology. We have specialists in
14 technologies who conduct first principles-based research
that helps determine the most promising technologies, which
companies are leading the charge on them, who's driving costs
down the fastest, and who's gathering the most data. We then
perform bottom-up analysis and put companies through our
scoring system, which pushes certain names to the top based
on their ability to drive and sustain innovation.

Allison Nathan: Even if a company has a very compelling
technology, shouldn’t price be a consideration in portfolio
selection, or is innovation at any price worthwhile?

Cathie Wood: Despite ARK's reputation, price is absolutely a
consideration in our process. At our peak in 2021, we took
substantial profits and diversified into cash-like innovation
companies because we knew we would get an opportunity to
buy some of these high flyers at lower prices. That said, our
valuation framework is focused on a five-year investment
horizon, which is admittedly a luxury in this market. The
enterprise value (EV) to EBITDA on this year's earnings for our
portfolios is close to 70x, versus around 17x for the S&P 500.
But if you take our forecasts for cost declines and unit growth
explosions five years out, our portfolios are selling at roughly
today's market multiple of 17x EV to EBITDA. So, we are
basically assuming that our valuations will face a 20%
compound annual rate of headwinds over the next five years.
Do we really believe that will be the case? No, because many of
these companies will still be in the very early stages of our S-
curve cycles of innovation adoption. But we focus on market
multiples to make sure that our portfolio companies have
growth dynamics, in terms of revenues, margins, and ultimately
EBITDA, that will pass the test of time.

Goldman Sachs Global Investment Research

Issue 109

Allison Nathan: All that said, amid the current macro
headwinds, Value strategies have been outperforming, and
some people argue this outperformance is set to continue
for several more years. Why don’t you agree?

Cathie Wood: The pivot to Value began in late 2020 and went
into overdrive over the last year as energy prices soared. But,
while some people think oil prices will remain elevated, we'd
take the other side of that trade. We believe that the demand
destruction taking place right now is massive, and that oil
demand peaked in 2019, especially since the electrification of
transportation is gaining more share than anyone imagined.

More broadly, we believe that the disruptive innovations
associated with the five platforms | mentioned will cut across
every sector, every industry, and almost every company. That
means that the traditional world order will be disintermediated,
disturbed, disrupted, or destroyed. And Value, which thrives in
an inflationary world, will be under pressure. At its core,
innovation is highly deflationary. Take electric vehicles (EV) as an
example. For every cumulative doubling in the number of EVs
produced and sold, the cost of EV batteries should drop by
28%. And as costs and prices decline, sales could skyrocket.
We estimate that EV sales will rise from 4.8 million in 2021 to
40 million in 2026, approaching nearly half of all cars sold. That
will be a dagger in the heart of the oil industry because
transportation, broadly defined, accounts for 60% of oil
consumption. And for these reasons we believe that Value is
actually in harm's way based on the five platforms that are
evolving very quickly right now. The growth from these
platforms will shock people.

So | don't believe that Value will continue to outperform,
especially in the recessionary environment that | think we're
already in across major regions, because the Value sector needs
strong cycles to survive. | therefore think investors should take
profits from Value and move them into Growth, although
investors have to be careful with Growth too, because some of
the disruptors of the last decade are now themselves being
disrupted. We don't own the FAANGs, for example, in most of
our portfolios, but instead focus on the most innovative names
that are often underweighted in or completely absent from the
major benchmarks.

Allison Nathan: What risks to your strategy most worry you?

Cathie Wood: The biggest risk is that our companies that have
taken a beating will be taken over at current very low valuations,
in which case we'd incur permanent losses. So we will fight
tooth and nail against larger companies if they try and pluck
these companies up for their superior assets at bargain-
basement prices. And our second biggest risk is that clients
become unnerved by all the negative talk out there and redeem.
So far this year, we have seen net positive flows in our flagship
strategy as clients appear to be averaging down and as we have
been increasingly transparent with our research to try to
educate investors about the opportunities they could potentially
give up if they sell now. | hope that continues to work, because
it would be unfortunate for investors to turn what are very likely
temporary losses into permanent losses just as | think the stars
are aligning for us.
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Cliff Asness is a Founder, Managing Principal, and Chief Investment Officer of AQR Capital
Management. Previously, he was Director of Quantitative Research for Goldman Sachs Asset
Management. Below, he argues that Value stocks will likely continue to outperform Growth after an

admittedly dismal decade for Value following the Global Financial Crisis.
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: Are we in the midst
of a paradigm shift in equity
markets amid the recent sharp
selloff in Growth and
outperformance of Value?

Cliff Asness: If the paradigm since the
Global Financial Crisis (GFC) has been
one of low and falling interest rates
and inflation, Growth stock
outperformance, and Value doing poorly to some degree, then
by definition we're seeing a pretty extreme shift. Driving this
shift are two factors. First, equity valuations coming into the
current period were pretty crazy. This was particularly the case
when looking at our preferred measure of the valuation spread
between Value and Growth stocks, which surpassed even tech
bubble-highs a little over a year ago, and have only narrowed
marginally since then.

Second, the sharp interest rate moves this year were the
catalyst that kicked the rotation from Growth to Value in equity
markets that was already underway into high gear. I've never
been a strong believer that the sharp drop in interest rates fully
justified the high market valuations and divergence between
Growth and Value in recent years. But the rates reversal has
clearly played an important part in the recent Value rally
because as long as the world believes that Value is an interest
rate trade, investors are going to be somewhat hostage to that
view, at least over the near term. Looking ahead, I'm confident
that Value can continue to outperform over a medium-term,
say, three-year, horizon precisely because the valuation spread
between Value and Growth remains incredibly stretched, which
would represent a stark break from the post-GFC cycle where

Value delivered somewhere between subpar and dismal returns.

Allison Nathan: But is the recent period of Value
outperformance mostly an interest rate story that could
swiftly reverse if and when interest rates fall again?

Cliff Asness: No. Our research finds no evidence that higher
interest rates are necessary for Value to outperform. Of course,
| recognize the logic that lower rates benefit companies with
cash flows further out into the future. But it's also the case that
one of the reasons Value strategies tend to outperform in the
long run is because investors overestimate how long Growth
companies will grow. While Value has typically performed
better when interest rates were rising over the past five to ten
years, that hasn't been true over longer horizons, and the tech
bubble took place in the shadow of very high interest rates. It's
also worth noting that the recent Value rally, at least as we
define it, actually started over a year ago, before the sharp rise
in inflation and interest rates. So, whether I'm right on Value
outperforming for the next three or more years will come down
to the accuracy of my initial judgment that the current valuation
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gap between Growth and Value is ridiculous. A catalyst like
interest rates can influence when we make money, but not
whether we make money, if there is indeed a big mispricing
and we stick with the trade until that valuation gap closes and
the mispricing resolves.

Allison Nathan: So you think the large valuation expansion
for Growth firms and the outperformance of Growth
versus Value in the last bull market simply went too far?

Cliff Asness: Yes, it went way too far both for profitable and
unprofitable growth. At least with profitable firms, valuation
ratios can actually make sense. But with unprofitable firms, any
concept of valuation is far more challenging, and investing in
them is really pure speculation. It's always possible that some
company is the next Amazon, but out of a hundred such bets,
almost all of them will end up being wrong. And let’s take a
step back and remember why Value outperforms on average
over time; it's not because the world can't identify good
companies. It's because the world, on average, pays too much
for them. That's not to say that innovation is always overpriced,
but | do think it is overpriced on average.

As for Value strategies, while the period since the GFC
admittedly hasn't been good for them until recently, it's worth
breaking this period into two parts. From roughly 2010 to 2017,
Value delivered subpar returns, but that was in large part
because Growth companies outperformed on fundamentals. So
| would call that a rational loss for Value because it lost on the
fundamentals. For our part, we ended up performing well
through those years because our industry-neutral Value design
outperformed a naive Value design and because we're a multi-
factor quant investor that only sounds like a Value investor
every two decades or so when there's a real mispricing. The
rest of our strategies more than made up for the
underperformance of Value over that period. In contrast, the
period from 2018 to 2020 was pure multiple expansion that
saw valuations balloon from reasonable to record-high levels in
the span of three years. It's an understatement to say that
anyone who cares about pricing a security on fundamentals
didn't enjoy this period.

Fortunately, the last thing | was right about before Value started
performing again early last year was back in 2017 when | had
pushed back against the idea that it was time to pour into
Value. Even though Value had been killed for seven straight
years and we believed it was a good long-term strategy, the
Value spreads we love so much still didn't look abnormal
because the fundamentals themselves didn't look great. So
Value stocks had cheapened, but that cheapening was more or
less justified by the fundamentals. | wasn't smart enough to
short Value heading into 2018, but | hope my pushback against
Value strategies back then gives me some credibility now when
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| say that current prices are crazy and Value should continue to
outperform.

Allison Nathan: But what gives you confidence that the
recent outperformance of Value will endure, especially
given the very uncertain macro environment ahead?

Cliff Asness: Anyone who's 100% confident about where
markets are going is, to use the technical term, nuts.
Confidence is always measured in terms of probabilities. On
the macro uncertainty | would just say that forecasting whether
the Fed is going to go a little too far or not far enough, or if
there's going to be a recession, is simply not our strong suit.
Instead, we believe in a few simple things, namely that stocks
with cheap prices, fundamental momentum, high-quality
profits, and low risk tend to outperform over time.

And particularly on the Value factor—or the relative cheapness
of certain stocks—even after the recent outperformance of
Value, we're still sitting at valuation spreads not too far from
those during the tech bubble, which at the time seemed like
the craziest thing we'd ever see in our lifetimes. Our global
Value spread is currently sitting at around the 95th percentile
versus history, and in terms of magnitude, is roughly 90% of its
tech bubble high. Momentum is also at our backs, and quality
and low-beta strategies are agreeing with Value more than
usual in our multi-factor world. The last time we saw a similar
such setup, which was around the tech bubble, Value
outperformance persisted for quite a while. Admittedly, there
aren't many sample periods to look at, which leaves us
operating more in the world of scenario analysis than statistics.
But | still think the odds are on our side, and while there may
be some painful retracements along the way, we think we're
right and are going to stick with that bet.

Allison Nathan: Is this really just an anti-tech, and
especially unprofitable tech, play?

Cliff Asness: No. While much of the conversation about the
recent equity market drawdown has centered around tech
versus non-tech, everything we do in Value is industry-agnostic.
Tech could actually stabilize while leaving our industry-
diversified Value trade intact, though the two strategies are
probably somewhat negatively correlated because of animal
spirits, meaning that when investors are in the mood to buy
expensive industries is correlated to when they like expensive
stocks even in other industries. So if tech is going to the moon
on any given day, my guess is we won't be having a good day
owing to correlation, not causality. That said, the spread
between tech and the S&P 500 is at about the 80th percentile
relative to history, which is certainly high, but far from the
extreme levels of recent years that would get me excited, and
nowhere near as compelling as global Value spreads. So, I'm
much more comfortable sticking with this Value bet as opposed
to shorting tech versus everything else because the latter looks
less egregiously priced versus history, is a far more
concentrated trade, and represents too much of an anti-
innovation at any price play.
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Allison Nathan: So how are you positioned given the
current balance of opportunities and risks?

Cliff Asness: \We have a somewhat larger-than-normal Value tilt
in our multi-factor portfolios. We also think trend-following,
which on average makes money during downturns, has come
into its own after a rough couple of years. More broadly, we
take very little market directional risk outside of our pure trend-
following products, and in our Value and Momentum strategies
we only take a little where we're allowed, which I've referred
to as "sinning a little". | don’t recommend individual investors try
to make a lot of money from market timing. But where we do
take tactical tilts, which is mostly in our more general strategies
that consider Value, Trend, and Quality, we're somewhat
underweight equities and bonds relative to our normal level.
And we're less underweight bonds and more underweight
equities than we were six months ago. A big part of that is the
recent strong rise in bond yields, which has left bonds looking
somewhat less expensive today than six months ago, unless
you expect inflation to remain in the high single-digits, in which
case everything looks expensive. And, relatedly, while equities
are down quite a bit, the decline hasn't been sharp enough to
increase their relative attractiveness to bonds. Lastly, we have
a long-standing preference for risk parity over 60/40 portfolios,
and have long preferred a diversified portfolio that makes
money from stocks, bonds, and commodities, and that's
especially important today in an environment of high inflation
where the equity-bond correlation may well turn sustainably
positive.

Allison Nathan: What are your biggest concerns during this
volatile period for equity markets?

Cliff Asness: My overriding worry is that, in making a strong
case for Value, we've somehow missed something. We've
spent the better half of the last four years looking at Value and
trying to prove to ourselves that we're wrong. Maybe for some
reason higher interest rates or growth last longer than we
expect, or factors such as companies' intangibles have led to
mismeasurement. But I'm highly confident that we haven't
missed something. Again, I'm not 100% confident. And I'd be a
liar if | said | never think twice when someone presents a
challenge to our argument, or makes the case that Growth
looks cheap. But every time we've tested one of these
theories, we've come to the conclusion that we're comfortable
with our position.

My short-term worry is around the current very high levels of
volatility. Market volatility is not at record highs—we are not at
1987 or 2008 levels—but the daily fluctuations in long/short
Value and even more generally multi-factor returns are pretty
close to all-time highs. And | would strongly prefer not to have
to give back two-thirds of our gains so far this year only to
make them back in the future. | do think we'd make them back,
because | think our view that Value is still substantially
mispriced will turn out to be right. But | wouldn't be telling the
truth if | said that | don't fear the market's mood over any given
few months could trump the strong fundamental picture that
I've laid out in favor of sustained Value outperformance.
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y of the equity

Unprofitable tech is down more than 50% YTD...
YTD price return, %
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...as real yields have risen sharply back into positive territory
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Rising rates have weighed on longer duration equities...
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...and both profitable and unprofitable Growth have de-rated
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Value has outperformed Growth amid the selloff... ...but still trades at a sizable discount relative to history
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Vickie Chang finds that the recent sharp
drawdown in US equities is most likely to end
when the Fed shifts towards easier policy

Since closing at an all-time high on January 3, 2022, the S&P
500 has had a turbulent go of it, raising the question of what it
might take for equity fortunes to turn. To answer this, we
looked at peak-to-trough S&P 500 corrections of more than
15% since 1950, finding that both a shift towards easier
monetary policy and a bottoming in activity seem to occur
relatively close to the market trough. But which of these two
conditions is necessary to bring a sustained trough to equities
after large drawdowns depends on the nature of the correction.
In corrections driven by monetary tightening, the Fed has
mattered more, while in deleveraging-driven corrections, the
activity trough has been the more important signal.

History as a guide

Every market correction is different. Corrections during the
1950-1990 period were more often brought on by monetary
policy tightening and oil shocks, while the largest corrections
since 1990 have been brought on by retrenchment in the private
sector after buildups of leverage. Global growth concerns and
fiscal issues around sovereign debt have also played a role. For
each of these corrections, we looked at whether there was a
turning point in economic activity (as measured by the ISM) and
whether there was a shift towards Fed easing in the three
months before and after equities bottomed. At least one of
these two conditions was met in all the episodes we consider,
though often not both.
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relief to equities as the market anticipates that activity will
eventually pick up. Financial panics, during which liquidity risk
dominates—as in 1987 or 1998—have also generally been
calmed by a shift in the Fed's policy stance.

Deleveraging-driven corrections: activity troughs needed

In deleveraging-driven corrections, the growth side seems to
matter more. In these episodes, the activity trough has more
clearly defined the market trough, irrespective of whether the
Fed eased policy. While easing often occurred around these
troughs, the easing cycle had generally been well underway.
The intuition here is that the market did not think that easing
was necessarily sufficient given the source of the pressures,
instead needing to see signs that activity was bottoming out.

S&P 500 drawdowns of more than 15% since 1950

Peak Trough Draw Recession Source ISM trough Fed easing
down ? +/-3m? +/-3m?
08/02/56 10/22/57 -21.6% Yes Monetary Yes Yes
12/12/61 06/26/62 -28.0% No Unclear Yes No
02/09/66 10/07/66 -22.2% No Monetary No Yes
11/29/68 05/26/70 -36.1% Yes Monetary No Yes
01/11/73 10/03/74 -48.2% Yes Monetary/Oil Yes Yes
09/21/76 03/06/78 -19.4% No Unclear Yes No
02/13/80 03/27/80 -17.1% Yes Monetary/Oil Yes Yes
11/28/80 08/12/82 -27.1% Yes Monetary Yes No
08/25/87 12/04/87 -33.5% No Financial Panic Yes Yes
07/16/90 10/11/90 -19.9% Yes Monetary/Oil Yes Yes
07/17/98 08/31/98 -19.3% No Financial Panic No Yes
03/24/00 10/09/02 -49.1% Yes Deleveraging Yes No
10/09/07 03/09/09 -56.8% Yes Deleveraging Yes No
04/23/10 07/02/10 -16.0% No Growth/Fiscal Yes No
04/29/11 10/03/11 -19.4% No Fiscal Yes Yes
09/20/18 12/24/18 -19.8% No Monetary No Yes
02/19/20 03/23/20 -33.9% Yes Pandemic Yes Yes

Source: Goldman Sachs GIR.

Fed-driven corrections: shift towards easing needed

Episodes of monetary tightening that have generally led to
growth slowdowns or recessions have been the most common
cause of these corrections. We find that, on average, monetary-
policy-driven equity corrections have bottomed when the Fed
has shifted towards easing, regardless of whether activity has
troughed. In fact, the activity trough has, on average, come
several months after the market trough in these episodes.
When the source of the correction is monetary tightening, a
shift towards monetary easing has provided fairly immediate

Goldman Sachs Global Investment Research

Market recoveries have been driven by either shifts
towards Fed easing or activity troughs, depending on the
nature of the correction

10 4 r 10

m Average Months to ISM Trough

-15 4 m Average Months to Fed Easing F-15
-20 4 F-20
-23.
-25 30 -25
Monetary Financial Panic Deleveraging

Source: Haver Analytics, Goldman Sachs GIR.

The current drawdown: Fed signal needed

The recent market correction has been a Fed-driven one, as
equities have steadily priced in more tightening this year while
simultaneously worrying that such front-loaded tightening will
ultimately lead to a policy reversal. Our US economists also do
not see major financial imbalances of the sort that led to the
retrenchment episodes of the 2000s. So, for equities to recover
in a sustained way, history suggests that this kind of monetary-
tightening-induced contraction is most likely to end when the
Fed shifts policy direction. While a shift towards Fed easing is
unlikely without an outright move into recession, as in late
2018, a clear signal that tightening risks are receding may be
sufficient. Although we think that the financial conditions
tightening that we have seen this year is in the ballpark of what
the Fed needs to achieve its policy goals, the market is unlikely
to get a clear signal from the Fed until more obvious signs of
moderating growth and easing inflationary pressures come into
sight. In particular, it may be that the market needs to see signs
of the inflation deceleration that our US economists expect in
2H22 in order to see sustained relief (see pgs. 18-19).

Vickie Chang, Global Markets Strategist

Email:  vickie.chang@gs.com Goldman Sachs & Co. LLC
Tel: 212-902-6915
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GS US equity outlook and risk in pics

We expect earnings will lead equities higher by YE22...
S&P 500 level (Ihs); S&P 500 EPS ($, rhs),

...and recently upgraded our 2022 EPS forecast to +8%
GS top-down vs. consensus bottom-up S&P 500 forecasts
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Source: FactSet, Goldman Sachs GIR. Source: FactSet, Goldman Sachs GIR.
We see the S&P 500 P/E staying roughly flat at 17x by YE... ...and expect a yield gap of 530bp
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Source: FactSet, Goldman Sachs GIR.

The S&P 500 has contracted 24% in the median recession
Peak to trough S&P 500 decline in recessions since WWII, %
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Source: Goldman Sachs GIR.

And S&P 500 earnings have dropped by a median of 13%
Peak to trough LTM EPS decline in recessions since WWII, %

Peak to trough decline in

40% | LTM S&P 500 EPS during

45)% | 12 recessions since WWII

(50)% @9
#of 19491953 1957 1960 1970 1974 1980 1981 1990 2001 2008 2020
qtrs in

recession: 4 4 3 3 4 5 2 5 2 3 6 2
Source: Goldman Sachs GIR.

Special thanks to GS US equity strategists Lily Calcagnini and Cormac Conners for charts.
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Interview with David Kostin

David Kostin is Chief US Equity Strategist at Goldman Sachs. Below, he argues that the
current equity drawdown largely owes to the sharp rise in interest rates, but that the equity
market, and highly profitable Growth equities in particular, should recover later this year
provided earnings are resilient, though investors should steer clear of unprofitable tech.

Allison Nathan: Amid the recent
sharp equity market drawdown, are
we seeing a fundamental paradigm
shift in the equity market and
especially in Growth stocks, which
outperformed over the last decade?

David Kostin: No, | don't see a
paradigm shift in the fundamental
drivers of the equity market, but rather
a wholesale shift in the interest rate environment, which has
important implications for equities. As of September 2021, the
market was anticipating just one 25bp Fed rate hike in 2022,
but today it's expecting ~14 25bps hikes—or ~350bp—of
which 75bps has already occurred in two tightenings so far this
year. Over the past three months, real rates have risen from
-1% to +0.7%. So, the pace and magnitude of the rates
repricing has been extraordinary, and it has led to a sharp de-
rating of valuations from their pandemic highs, such that equity
valuations are basically back to where they were pre-pandemic.

This de-rating makes sense because when rates were
essentially zero throughout most of the pandemic, the cost of
capital was extremely low and unprofitable companies weren't
punished so long as they kept growing. In that environment,
company managements prioritized growth over profits and
adopted the late 1990s mentality of “get big fast”, believing
that they could eventually adjust their costs and become
profitable down the road. This contributed to a massive
increase in the valuations of the fastest-growing US
companies—both profitable and unprofitable—which saw their
multiples more than double from roughly 4-6x enterprise value
to sales prior to the pandemic to 13-15x last year. But those
valuations have since fallen back to 3-5x.

So this is mostly a rates story given their negative impact on
valuations and investors' reduced appetite for holding longer
duration stocks with more distant paths to profitability. And the
Fed’'s commitment to raise rates as high as needed to sharply
tighten financial conditions and get inflation under control has
prompted enormous investor de-risking that has exacerbated
the equity moves; positioning and money flows when looking
at things like equities vs. bonds, passive vs. active
management, and foreign demand are roughly 2.5 standard
deviations below average.

Allison Nathan: Given this sizable decline in valuations, do
these fast-growing companies look undervalued today?

David Kostin: To answer that, we need to split this group of
fast-growing stocks into two buckets—companies that are
profitable and those that aren't. While the unprofitable segment
traded at roughly 12x enterprise value to sales at the end of
2021, they've since de-rated by roughly 75% and now trade
around 3x. But they're not necessarily undervalued because
they're still unprofitable in an environment in which rates are

Goldman Sachs Global Investment Research

rising. That's a significant headwind for companies with
negative cash flows because capital is their lifeblood, and they
need it to keep growing. A rising cost of capital raises the risk
that they'll be forced into dilutive equity offerings that hurt
existing shareholders. On the other hand, the valuations of the
highly profitable bucket of Growth companies has been cut in
half from around 12x to 6x enterprise value to sales. While
these stocks are buffered by profits, the path to their potential
re-valuation isn't clear at this point because higher equity
valuations would run counter to the Fed's goal of tightening
financial conditions and slowing the economy. But these stocks
are still probably closer to fair value than some of the money-
losing stocks, and it's possible that signs that either inflation is
decelerating more sustainably or the Fed tightening cycle is
starting to slow could see them move higher.

Allison Nathan: So should longer-term investors be buying
profitable Growth equities at this point?

David Kostin: Some of the highly profitable, fast-growing
companies will likely be re-rated higher eventually given their
superior earnings growth and outsized ability to repurchase
shares. But the path for them to re-rate will depend on whether
they continue to deliver strong earnings. The success of the
five largest stocks (META, AMZN, AAPL, MSFT, GOOGL) over
the past decade really comes down to the fact that they grew
their way into being such dominant players. These stocks
quadrupled their weight in the S&P 500 from around 5% a
decade ago to over 20% today by delivering 18% compound
annual revenue growth—more than 3x the 5% for the S&P 500
index as a whole. And the market rewarded them for this
extraordinary growth.

Dominant large cap stocks today trade at around 25x earnings
relative to roughly 17x for the S&P 500. In the run-up to the dot-
com bubble, the five largest stocks traded at 67x earnings
compared to 25x for the overall market. So, while there's
undoubtedly a premium today, we're nowhere near the bubble
territory experienced in the past, and the valuation expansion
for these stocks in recent years arguably reflects their strong
track record of superior revenue growth and profitability, which
is expected to continue in the coming years. Their high level of
profitability also increases their ability to repurchase shares,
which is even more accretive in an environment in which their
stocks have de-rated by around 30%. New share buyback
programs of $160 billion were announced in conjunction with
first quarter earnings, and that adds to the case for the eventual
outperformance of highly profitable, fast-growing companies.

Allison Nathan: What about unprofitable Growth
companies? Even if their cost of capital is rising, aren't
there still good reasons to invest in companies with
compelling growth stories?

David Kostin: No, not unless they can demonstrate a
reasonable path to profitability. If a company is losing money,
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then to keep growing it either has to dilute its shareholders by
availing itself of additional equity capital or issue debt in the
high-yield market where the cost of capital has risen
substantially as financial conditions have tightened. When rates
were low, these companies had plenty of capital and could
keep raising additional equity, but their growth was incumbent
on successive equity offerings at higher and higher prices.
Investors were content to provide more and more money
because valuations were rising. But you can only lose money
for so long before investors stop suspending their disbelief
about these companies’ paths to profitability. And given capital
is no longer essentially free, it'll be very hard to see a re-rating
of unprofitable tech, especially because in the process of
entering the public market these companies already got some
valuation boost.

Allison Nathan: So should these unprofitable, high-growth
companies stick to the private markets at this point?

David Kostin: It's important to remember that historically
companies remained private until they became profitable. That
changed during the pandemic as companies that had yet to
achieve profitability increasingly started to go public, but now
we're seeing a reversal of this trend as unprofitable companies
are focused on trying to achieve positive net margins as
opposed to just growing their top-line revenues. That's one of
the reasons why the IPO market is basically in hibernation right
now. And it will likely remain dormant for some time as
companies increasingly wait until they're profitable to go public.

Allison Nathan: Beyond Growth equities, are we likely
nearing a bottom in the equity market more broadly?

David Kostin: We expect the S&P 500 to essentially trade
around 4000 over the next three months as the Fed remains
focused on tightening financial conditions to slow the economy
and rein in inflation. The near-term challenge for equities is that
any meaningful move higher would arguably require the Fed to
tighten further, which would in turn be negative for equities.
But beyond the near term, prices will likely follow the path of
earnings. That's because the other lever of equity
performance—valuation—likely won't provide much juice to the
market. While the P/E multiple on the S&P 500 has fallen from
around 22x at the start of 2021 to around 17x today, that's still
roughly in the 80th percentile versus history. On a relative
basis, valuations are closer to the 50th percentile when
accounting for the shift in the interest rate environment, which
is reasonable, but still doesn't provide a strong case for
meaningful multiple expansion ahead. So, earnings will likely be
the main driver of equity performance, and we recently raised
our 2022 earnings growth forecast to 8% following better-than-
expected sales and margins in first quarter. And we expect this
earnings growth to help lift the S&P 500 to 4300 by the end of
this year.

Allison Nathan: Why do you remain optimistic on the
outlook for earnings amid weakening consumer confidence
and signs that the economy is starting to slow?

David Kostin: There are certainly questions about whether the
strong Q1 earnings results are sustainable, but our US
economists’ expectations for growth, inflation, interest rates,
and other macro variables suggest room for continued earnings
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growth this year. Margins will be an important driver of the
earnings outlook, and their resilience in recent quarters has
been striking. Most companies achieved record-high margins
last year despite the headwinds from the pandemic, supply
chain disruptions, labor cost issues, and commodity price
spikes, and this strong margin performance has continued
through the beginning of this year. While we expect margins
excluding Energy to contract modestly this year, overall S&P
500 margins will rise slightly from last year. The key risk to
earnings is clearly the prospect of a recession, given S&P 500
earnings have contracted by 13% in the median recession
since WWII, but that's not our base case at this point. And
barring a recession, we expect 2022 earnings to be 8% greater
than last year.

Allison Nathan: So how should investors be positioning
themselves right now amid the recent market volatility and
relatively fraught macro backdrop?

David Kostin: Investors’ portfolios should mirror the potential
distribution of outcomes for the economy. Our US Economics
team puts the probability of recession over the next two years
at around one in three, though they believe it would more likely
be a 2023 event. So roughly a third of investors’ portfolios
should focus on companies with a "margin of safety”, meaning
they would still be attractively valued even if their earnings fell
by 20%, as well as those with earnings stability, which
investors are already paying a premium for. And the balance of
the portfolio—roughly 2/3 of it—should be positioned to reflect
the likelihood that the Fed will be able to successfully deliver a
soft landing. Faster-growing, highly profitable companies that
are also likely to repurchase a lot of stock at today’s lower
valuations should be coupled with high-dividend stocks, which
are arguably the most dislocated part of the market today.
Across the S&P 500, we currently forecast dividend growth of
10%, 9%, and 7% over the next three years, respectively, but
the market is priced as though dividends will be cut in 2023 and
2024. Indeed, based on current pricing, there's a roughly 25%
gap in terms of our forecast for dividends in 2024 and the
futures market.

Allison Nathan: Given the likely more challenging macro
environment in coming years, can US equities, and large
cap Growth equities in particular, remain as dominant as
they were in the last cycle?

David Kostin: Equities will benefit as long as the economy
grows. And even in a higher inflation regime, they will offer a
hedge because earnings and sales are reported in nominal
terms. That said, the dynamic of TINA—or "There Is No
Alternative" to equities—that was operative throughout the last
cycle is starting to shift. While recent dismal equity returns
have still outperformed bonds, especially on a Sharpe ratio
basis, over the next decade we expect US equities to deliver a
roughly 5% compound annual nominal total return, including
dividends—so roughly 3% ex-dividends, which means that the
returns on cash and some fixed income assets are converging
toward equities. So, rather than TINA, we could see a dynamic
of TARA—"There Are Reasonable Alternatives” to equities—
given the combination of positive real interest rates, growing
recession fears, and expected lower equity returns relative to
the past ahead.
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Darren W. Cohen is co-head of Growth Equity within Goldman Sachs Asset Management. Below,
he argues that Growth equity isn’t dead despite its recent sharp rout, but that investors will need to

be more disciplined and thoughtful about how they invest in Growth companies going forward.

The interviewee is an employee of the Goldman Sachs Asset Management Division (AMD), not Goldman Sachs Research, and the
views stated herein reflect those of the interviewee, not Goldman Sachs Research.

Allison Nathan: What do you make
of the recent rout in public Growth
equities?

Darren Cohen: The buildup to this
sizable correction in public Growth
equities needs to be appreciated to
understand why it has been so severe
and steep. If we take public software
companies as an example, historically
they traded at roughly 5-10x forward revenues. Over the last
decade, innovations in cloud computing and Software as a
Service (SaaS)-based business models expanded those
multiples to 10-15x forward revenues, which made sense given
the high-growth, capital-efficient, and predictable nature of
these businesses. And multiples rose even further—to 15-30x
forward revenues—during the pandemic as the acceleration in
global digital transformation made enterprise software and
technology more broadly a safe haven for investors.

But as inflation continued to rise and the Fed made it
increasingly clear in recent months that it would act
aggressively to stem this rise, those arguably stretched
multiples have taken a large hit, compounded by a risk-off
market dynamic fueled by new Covid waves, the war in
Ukraine, and related supply chain disruptions. So the sharp
move lower in Growth equities owed in part to a fundamental
recalibration in light of the higher rate environment. But the
extent to which higher interest rates are to blame for the selloff
is perhaps overdone. This correction has also been simply the
result of the unwinding of crowded trades, as the profusion of
momentum strategies concentrated in the same companies
forced more liquidations and stress for public Growth
companies when investors started to pare back exposure.

Allison Nathan: Is it as painful to be a Growth investor in
the private markets as it is in the public markets today?

Darren Cohen: That depends on your investing strategy. For
our part, we take minority stakes in private, hyper-growth
companies across four sectors globally—with 40% of our
capital in enterprise software, 20-30% in financial technology,
20% in healthcare, and 10-20% in consumer internet. The vast
majority of our investments are in mid-stage growth
companies, with around $50 million in run-rate revenue and
equity valuations of around $500 million. Our entry revenue
growth rates have exceeded >80% over the past few years,
and we focus on companies that typically have a proven
product market fit, compelling unit economics, and clear path to
profitability, if they're not already breaking even. So they're out
of the venture curve and are inherently less risky than earlier-
stage companies, but they're not at the late growth, pre-IPO
stage in which companies are primarily turning to investors for
capital and limited dilution instead of a partner who can help
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them scale their business. That's our sweet spot in terms of
risk/reward. And for mid-stage growth investors like us that are
disciplined when it comes to valuation, last year was actually
quite challenging because we were often outbid in funding
rounds for new portfolio companies. But now that some of the
surplus capital has moved away from the market, the
investment environment has improved somewhat.

That said, the late-stage private markets are experiencing
tremendous pain, particularly if the companies were recently
valued at extremely high valuations in excess of 20x forward
revenues and close to going to public. Some late-stage growth
companies that previously traded at multiples of 20-40x forward
revenues have already started to reprice at much lower levels
as valuations revert to the mean. But this recalibration in private
markets could take anywhere from several months to a year or
more to work its way through the system, especially as many
companies will do whatever they can to hold onto their high
valuations because they're associated with stronger
fundamentals and the ability to attract and keep top talent. This
fear of losing talent will likely drive companies to employ
various options to avoid facing a down round of fund raising,
such as issuing convertible notes that aren’t priced or offering
terms that benefit new investors at the expense of existing
investors, like superior liquidity rights, ratchets, and Payment-
In-Kind (PIK) Dividends. | would expect a potentially prolonged
recalibration process ahead.

Allison Nathan: So is Growth equity dead at this point?

Darren Cohen: No. I've spent my whole career watching and
working closely with transformational technology companies,
and company formation has never been as healthy, strong, or
economically efficient as it is today. The current investment
landscape presents real opportunities, both in the public and
private markets. In the public markets, while it's impossible to
call the bottom, with multiples for hyper-growth companies
back at around 10x forward revenues, valuations are likely very
close to some sort of fundamental underpinning, especially as
these are generally solid businesses with transformational
underlying technologies that aren’t going away. So, from a
fundamental perspective, the risk/reward in public markets is
now starting to look quite compelling. However, like always,
you have to be able to differentiate fundamentally sound
businesses from weak business models.

And, in private markets, very few asset classes afford investors
downside protection through liquidity preferences in ultimately
healthy businesses while also enabling them to earn 3-5x
returns, but Growth equity is one of them. As always, investors
have to be disciplined and thoughtful around where they
participate, but Growth equity presents a very compelling
investment opportunity amid the much more attractive
valuation environment from a risk/reward perspective.
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Allison Nathan: Even if Growth equity isn’t dead, is the
dispersion of performance set to change across strategies
following a long period in which almost all strategies were
consistent winners?

Darren Cohen: Yes, which is why investors need to do their
homework. Over the past decade, a number of private market
players expanded into Growth equity. Venture capital funds,
private equity, corporate equity teams, and crossover
investors—hedge funds, mutual funds, sovereign wealth funds
etc.—joined classic Growth equity firms in the space. But they
all had different risk/reward profiles. The venture teams were
used to taking much more risk and investing much earlier,
which was well suited for investments in early-stage
companies. The corporate equity teams were more profit-
oriented and risk averse, which left them better aligned with
later-stage growth companies. And the crossover investors
mainly invested to take advantage of the arbitrage between
private and public companies and then own them into the
public markets. So Growth equity, which wasn't really even a
fully-formed asset class a decade ago, became quite divergent
in terms of strategies and risk profiles, even though to the
outside world it still looked pretty homogeneous as the top
Growth funds across all strategies generally delivered average
annual returns in the 20-30% range.

But the dispersion of performance will likely change massively
over the next 1-2 years because many of the strategies that
generated those high returns are unlikely to continue to do so.
In particular, passive strategies that are investing in late-stage
companies—the best of which traded at 20-40x forward
revenues and were compounding at 40-60%—will likely
generate lower returns due to multiple compression. So, for the
first time in a long time, investors will need to differentiate
between how each strategy makes returns, and the “alpha”
each one generates will be more relevant than ever before.

Allison Nathan: As investors likely become more discerning
in their Growth strategies, is there still room for
unprofitable companies in the markets?

Darren Cohen: Yes, but the mentality of “growth at any cost”
has dramatically shifted. Companies with negative economics
that are burning significant free cash flow—say, in the
hundreds of millions a year—are likely going to have a tough
time getting funded in this environment. But unprofitable
companies with very healthy unit economics that effectively
balance funding their growth while also demonstrating a path to
profitability, will likely continue to get funded. For hyper-growth
companies with positive unit economics, high customer
retention, gross margins of 70-80%, and LTV/CAC ratios
(lifetime value of a customer compared to the cost of acquiring
them) in excess of 3x, it's probably okay to be burning a
modest amount of money, and we're still generally comfortable
funding such companies.

Allison Nathan: But does investing in innovation as
opposed to more established businesses make less sense
in this more difficult environment?

Darren Cohen: Investing in innovation still makes a lot of
sense, as long as it's at the right price. Assuming that higher
rates/inflation and slowing growth continue, we're likely in for a
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period of heightened market volatility and unevenness ahead,
but many innovative technologies remain durable investing
themes. In the enterprise software space, cloud computing,
cybersecurity, workflow automation, machine learning, and
data analytics are all durable trends with multi-billion-dollar end-
markets that are growing at double digits, and will likely
continue doing so even in a more difficult macro environment.
Huge end-markets like insurance, real estate, and payments are
ripe for disruption by innovations in financial technology, and
some extremely promising diagnostic technologies and
therapeutics in the healthcare space have made it past the
approval stage, which takes much of the science risk off the
table. The challenge is just figuring out which companies are
best positioned against each theme and then investing at the
right risk/reward.

Allison Nathan: Given all that, are public or private markets
a more compelling buy right now?

Darren Cohen: Good opportunities exist in both. As |
mentioned, in the public markets, many technology companies
have now been sold to a place where it probably makes sense
to invest in them because these companies have hit valuations
that, even if they haven't bottomed, are very close to
fundamental levels. And many of these companies still have
very healthy growth rates, largely underpenetrated markets,
and a clear path to profitability. So Growth opportunities in the
public markets look compelling right now, with the exception of
some former tech darlings that were completely mispriced to
begin with and likely won't reflate.

On the private side, some great opportunities exist in the early-
and mid-stage growth space, where investors can buy in at
much more reasonable multiples of 10-15x, rather than 20-25x,
forward revenues. That said, other high-potential opportunities
will require investors to be patient. Many of the best private
Growth companies are sitting on the sidelines right now having
raised a ton of money last year, but over the next 1-2 years
they're going to have to come back to market, and that'll create
a unique opportunity to invest in high-quality companies at
much better entry points.

Opportunities will also arise as the market goes through a
period of healthy consolidation. The private markets are
incredibly saturated as the number of companies being created
has risen from a few hundred to a few thousand over the past
decade. Those companies are now coming to maturity, but
there’s no way that the public markets can absorb all of them,
particularly now that the public markets are essentially shut
down in terms of IPO activity. So the strong will become
stronger and take advantage of the environment for M&A.
Interesting opportunities will also be created as a huge portion
of the market goes through a repricing over the next year.
Companies will either grow through their valuations, as many of
them hope, or multiples will reflate—which is unlikely—or
they're going to have to take down rounds and give away
structure, which will make the risk/reward profile more
compelling for investors. That probably makes the late-stage
growth space more attractive in the public markets than in the
private markets right now, but across both markets there are
good opportunities for disciplined and thoughtful investors.



Top of Mind Issue 109

Equity positioning amid the rout

Net flows into global equity funds have moderated... ...as have flows into US equities
Global flows to global equities, moving average, $bn Global flows to US equities, moving average, $bn
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High beta funds saw outflows amid the market rout... ...as low beta funds experienced net inflows
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Special thanks to GS market strategist Isabella Rosenberg for charts.
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Retail investors: no longer buying the dip

John Marshall, Head of Derivatives Research in GS GIR, takes a proprietary “big data” approach
of aggregating daily retail trading activity by stock, sector, factor, and index to understand trends
in retail trading amid the recent market drawdown. His key takeaways are below.

The punchline: while historically retail investors have bought the dip, this time they haven't.

Retail traders have been net sellers of single stocks, and have reduced their use of options

The reduction of single stock positions by retail has been sharp... ...as has been the use of call options
Cumulative market cap bought by retail traders, % Notional value of options traded, 10-day avg, $ billions
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Retail investors have sold tech stocks as returns have fallen sharply
Tech and Biotech stocks have been heavily sold... ...as tech equity returns have significantly fallen
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But retail investors continue to buy equity ETFs, sustaining a solid base of retail buying

Individual investors continue to buy ETFs... ...and there has been an acceleration in Dividend ETF inflows
Cumulative ETF net flows, $ billions Cumulative net inflows for all US Dividend-focused ETFs, $ billions
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Equities: an inflation peak relief?

Sharon Bell argues that the likely coming peak
in headline inflation across major economies is
probably more a necessary than sufficient
condition for equities to find their trough

Equities have fallen sharply as inflation has risen and growth
expectations have declined. But our economists think that US
headline inflation will remain around current levels for the next
few months before declining in late fall and expect European
headline inflation to peak in the next few months. Even in the
UK, where the inflation spike has been especially sharp, we
think headline inflation will peak in October once the energy
price cap rises. It is also notable that market-implied inflation
has started to moderate too. While inflation in all of these
economies is likely to remain high and above target for some
time, could passing the peak provide a catalyst for a sustainable
turn in equity prices? History suggests that a peak in headline
inflation is probably more a necessary than sufficient condition
for equities to find their trough.

The history

Headline inflation has peaked above 3% in the US 13 times
since 1950. We've found that the S&P 500 has usually fallen in
the run-up to these peaks, just as it has in recent months, and,
on average, recovered after the peaks. That said, the strongest
post-inflation-peak rallies benefitted from at least one of three
factors: a sharp inflection in economic growth, undemanding
valuations, and falling rates.

e Economic growth. Perhaps surprisingly, the peak in inflation
is often followed by a continued weak economic outlook,
with the ISM continuing to fall, as was the case in the
1950s/60s and in the mid-1980s. But peaks in inflation that
proved to be good times to buy the market—in December
1974, March 1980, and October 1990—all centered at or
around economic troughs. In particular, from a low of 31, the
ISM Manufacturing Index rose 24pts in the 12 months
following the December 1974 peak in inflation, and the
market, in turned, also recovered sharply. The early 1990s
also saw a strong rise in the ISM post the peak in inflation,
and the S&P 500 again rallied sharply. In contrast, during two
of the three times when it would have been a clear mistake
to buy equities at the peak in inflation—December 1969,
January 2001, and July 2008—it was because the economy
was in or about to enter a recession (1969 and 2008).

e Starting valuations. The other time that the peak in inflation
saw a continued fall in the market—in January 2001—the
starting point for valuations was high at 22x forward P/E. In
contrast, the September 2011 peak in inflation was a good
time to buy as valuations were low at 11x forward P/E.

e Rates. Peaks in inflation that have come amid a backdrop of
falling rates have also usually been a good time to buy
equities. October 1990 is a perfect example of all three
factors supporting the market. The S&P 500 rose 30% in the
subsequent 12 months post the peak as the ISM rose almost
10pts, the 2y UST vyield fell almost 200bp, and the starting
point for valuations was a low 10x forward P/E.
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US headline inflation has peaked >3% 13 times since 1950

US headline CPI inflation, yoy
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Source: Haver Analytics, Goldman Sachs GIR.

A peak in inflation is also not sufficient for equities to rally
because the level and volatility of inflation matter too. Past
periods of higher and more volatile inflation have generally been
associated with lower equity valuations, partly because the
uncertainty both in terms of monetary policy and margin setting
make high inflation volatility difficult for equities to digest. So,
even if inflation does fall from its peak, if it remains higher and
more volatile than it was during the last cycle, it's likely that
equity valuations—especially in the US—won't rise to similar
highs. Indeed, during the high and volatile inflation of the
1970s, average valuations for US and UK equities were a
relatively low 12x and 11.7x, respectively (trailing earnings).

US markets have historically discounted inflation vol closely
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What about European equities?

The relationship of European equities with inflation is especially
complex. On the one hand, the economy is more vulnerable to
rising energy costs (the main driver of inflation in recent
months) given Europe’s dependence on external energy
sources. On the other hand, European markets have fewer
high-growth companies (which are vulnerable to rising rates)
and are more heavily exposed to commodity stocks.

That said, we find that the profile of European equity returns is
similar to those of the US around peaks in inflation. European
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markets are generally weak in the months preceding the peak
in inflation, but on average rise after inflation has peaked.
European equities actually typically outperform US equities in
the 12 months after US inflation peaks’, which may be a
function of the higher beta of European equities. UK equities
similarly rise post the peak in UK inflation, although they tend
not to outperform US equities, likely due to their lower beta,
and are relatively resilient in the run-up to inflation peaking,
possibly due to the fact that UK equity indices include a large
number of commodity stocks.

The profile of European stocks is very similar to the US
around peaks in inflation
Average price performance around peak US inflation (UK inflation peaks
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If inflation peaks what areas of the market gain the most?

The relationship between different types of equities and
inflation has not been stable over time, which means that the
ultimate beneficiaries of past-the-peak inflation have varied.
Over the last decade, higher inflation was associated with the
outperformance of Cyclicals and Value, but this has not been
the case more recently (outside of commodities). That's
because high inflation has been increasingly supply—rather
than demand—driven, acts as a speed limit on growth, and
prevents central banks from loosening policy even in the event
that growth is slowing. A peak in inflation should therefore
benefit Cyclical equities, as well as Bank and Consumer
Discretionary stocks whose correlations with inflation have
recently turned sharply negative.

Positioning for still-high and volatile inflation

The uncertainty around the potential paths of inflation from
here and the likelihood of it remaining high even if it peaks
across major economies over the next several months will
probably prevent equities from rallying sharply over the near
term, and is a reason why we are neutral equities in our 3m
asset allocation. Moreover, the current tightness in energy and
labor markets makes not just high, but also more volatile,
inflation more likely, as we've seen in gas prices in recent
months. To that end, we recommend investors on both sides
of the Atlantic focus on companies that can withstand more
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volatile and higher average levels of inflation amid a modestly
weaker growth backdrop. In the US, we recommend Stable
Growth stocks, which have outperformed the S&P 500 since
late last year and should continue to do well in such a
challenging environment. In Europe, we recommend
companies with high and stable margins, as these should be
well-placed to maintain margins if input costs remain higher for
longer and we believe that higher margin companies will
benefit in the new “Post Modern” cycle (see pgs. 20-21).

European banks and consumer discretionary stocks are

now sharply negatively correlated with inflation
Correlation with Euro area 5y5y fwd inflation, based on weekly changes,
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Relationships between inflation and sector performance

have shifted sharply in recent months
Correlation with relative price performance of Europe sectors and factors
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Sharon Bell, Senior European Portfolio Strategist

Email:  sharon.bell@gs.com Goldman Sachs International

Tel: 44-20-7552-1341

T \We use US inflation rather than European inflation as aggregate Europe inflation data is not available back to the 1970s and European markets tend to react more to US

inflation/growth numbers.
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Equities: positioning for change

) ) . initially mild correction in equities, followed by a sharper
Peter Oppenheimer argues that while equities  drawdown as investors feared further supply shortages—

will |]|<e|y deliver doub|e_d]git returns over the particularly in food and energy as a result of the war in

near term. medium-term eauity returns will Ukraine—would coincide with a significant slowdown in
} ! u qu y u growth. The resulting correction has taken many markets into
likely be fatter and flatter than in the last cycle  bear market territory and global equity valuations significantly

lower.

The recent drawdown in equities, which has taken many

. . i Near term: volatility, but double-digit returns ahead
markets into bear market territory and longer-duration stocks

and the Nasdag well into such territory, has raised questions So where d? markets go from here? Equities are likely to
about the outlook for equities from here, both over a near and remain volatile over the near term, and we recently
longer-term horizon. Over the near term, while the recent downgraded equities to neutral in our 3m asset allocation as
volatility is likely to continue, we expect low double-digit more eV|.dence.th.at inflation has peaked and a modera‘uoh in
returns in many markets amid more reasonable valuations, a growth risks will likely be needed for markets to rally again.
likely peak in inflation, and slowing but supported economic Typically, equities decline in the run-up to inflation peaks and
growth. But over the medium-term, returns are likely to be rally in the months following the peak, although this didn't
“fatter and flatter” than they were in the last cycle as equities happen in several instances since 1950 (see pgs. 18-19). At the
enter a new “Post Modern” cycle. same time, equity market fortunes tend to turn when the rate

of economic deterioration slows, and there’s no evidence yet

A very unusual setup that this is taking place.

Relative to the average pattern of equity returns around bear
markets since the 1970s, the last two bear markets—the first
around the Global Financial Crisis (GFC) and the second around
the pandemic—were outliers. The market dynamic around the
GFC was unusual due to the scale of the collapse in equity
prices (roughly 60%), which, combined with the high levels of
private sector debt at the time, led to a sharp deleveraging and
a collapse in demand. The response was a significant easing of
monetary policy and the start of quantitative easing (QE), which
contributed to an unusually strong market rebound.

That said, we expect low double-digit returns over a six- to
twelve-month horizon in many markets, as a number of
supports should limit the extent of an economic downturn, and
as valuations have already moderated. Private sector balance
sheets are strong, particularly in the corporate and bank
sectors, which reduces the risk of aggressive de-leveraging.
Unemployment remains historically low. And fiscal policy is
easing in Europe, while some countries like the UK are
introducing fiscal supports to target households most
vulnerable to a squeeze in real incomes. At the same time, the

The market dynamic in the wake of the Covid pandemic was extreme valuations that dominated many markets until recently
also atypical. The sudden collapse in economic growth have moderated. A year ago, bonds and equities were very
triggered an unusually rapid, although not particularly deep, expensive simultaneously. Most equity markets are now

bear market in equities. This was followed by the strongestand  trading well below average multiples, despite much lower-than-
lowest-volatility rebound in several decades amid another rapid average bond yields, as price adjustments have pushed P/E

and powerful easing of monetary policy, this time ratios down amid resilient corporate earnings growth. Global
supplemented by a potent boost in fiscal spending, which equity valuations have fallen from the 80th to around the 40th
drove valuations—particularly those of long-duration equities— percentile of their 30-year range, while equity valuations
to new highs. outside of the US have declined to around the 20th percentile.
The GFC and pandemic bear markets were unusual Global equity valuations have fallen sharply
MSCI World around bear markets (data since 1970) Average valuation percentile since 1990
220 4 10th/90th Percentile 100% o == Equity
— Average R World equities ex-US
= Covid Pandemic 90% ]‘ !‘ Bond
200 ——GFC
80% 'l
180 - 70%
60%
160 -
50%
140 - 40%
30%
120 -
20%
100 10%
Drawdown end
-9m -6m -3m +3m +6m +9m +12m  +18m  +24m 0% M— : : : : e . .
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Source: Datastream, Goldman Sachs GIR. Source: Datastream, Worldscope, Goldman Sachs GIR (data as of June 9, 2022).
Amid this backdrop, investors began to worry that what was Medium term: the new “Post Modern” cycle

initially assumed to be “transitory” high inflation was far from

Over a medium-term horizon, we expect returns will be “fatter
it, as supply chain bottlenecks lingered. This triggered an

and flatter” (lower returns and wider trading range) than in the
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last cycle as equities enter a new “Post Modern” cycle
characterized by five key themes that differentiate it from the
“Modern” cycle of 1982-2020, which saw longer and less
volatile cycles than the “traditional” cycles of the earlier 20th
century.

First, while the Modern cycle was characterized by disinflation
and zero interest rates, inflation now seems to be a higher tail
risk than deflation for the first time this century, implying higher
nominal and real interest rates. This shift is likely to result in a
“fatter and flatter” market environment, with more focus on
alpha than beta, in comparison to the secular bull market that
preceded it. Inflationary risks also argue for increasing
allocations to “real” assets like commodities, real estate, and
infrastructure (see pgs. 26-27).

Second, the era of uncontested globalization ushered in by
deregulation, the end of capital controls, privatization, and
falling levels of union membership, and then expanded by the
pivotal Uruguay round of GATT in 1986, the collapse of the
Berlin Wall in 1989, the signing of NAFTA in 1994, and India
and China’s joining of the WTO in 1995 and 2001, respectively,
is ending. Growing geopolitical risks, the fragility of global
supply chains that the pandemic revealed, increased focus on
ESG and de-carbonization, and technological innovations in
manufacturing are all likely to result in a move towards greater
regionalization and onshoring. This is likely to benefit Innovators
(companies with new technologies) and Enablers (companies
that facilitate and power social and economic change), and
argues for placing more value on businesses with stable and
sustainable margins as more localized production is likely to
increase costs for some companies.

Third, while energy and labor were plentiful and cheap in the
Modern cycle, they will likely be more scarce and expensive in
the Post Modern cycle as a result of globalization and
pandemic-era changes to labor markets and the shale
revolution’s effect on energy investment. Investors should
therefore focus on Innovators and Disruptors (companies that
utilize technology to disrupt industries) that will save money for
companies, particularly in areas related to greater efficiency in
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energy (carbon storage, modular nuclear plants, and battery
storage) and labor substitution (machine learning, robotics, Al).
The market expects reshoring companies to outperform

GS Onshore vs. Offshore basket (GSPUSHOR, developed by GS GMD)
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Source: Goldman Sachs, Goldman Sachs GIR (data as of June 9, 2022)..

Fourth, the era of smaller government, triggered by the supply
side reforms of the 1980s, is giving way to one of larger
government amid rises in spending on social support, defense,
and the energy transition. This should benefit companies with
exposure to infrastructure and capital spending, as well as
companies in the Renewable Energy space.

And, finally, while the last cycle placed a big premium on top-
line growth, the Post Modern cycle will likely be marked by an
increased focus on margin stability as a higher cost of capital,
greater input costs, and higher nominal GDP increase the
attractiveness of companies that can sustain margins and
compound returns through earning power and dividends.
Investors should therefore focus on companies that can secure
margins and generate good compound returns, and again those
that can innovate, disrupt, enable, and adapt.

Peter Oppenheimer, Chief Global Equity Strategist

Email:  peter.oppenheimer@gs.com Goldman Sachs International

Tel: 44-20-7552-5782
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US internet stocks: sufficiently de-rated?

Eric Sheridan answers key questions about
what's likely ahead for the US internet sector
amid a more challenging macro backdrop

On the heels of a stronger-than-expected 1Q22 earnings
season, valuations of companies in the US internet sector have
de-rated materially amid a significant selloff in the equity
market as investors struggle to digest a more challenging
macro environment. Here, we address frequently asked
questions about what's likely ahead for the sector amid this
more challenging backdrop.

Q: How well would the US internet sector weather a
potential recession?

A: While the sector is not immune to a recession, we see
reasons to be positive.

Q1 earnings season mostly demonstrated strong end-demand
trends based on consumer spending and enterprise computing,
and our early industry checks for Q2 continue to point to solid
digital advertising demand and broad based re-opening demand
in end-markets like Online Travel and Ridesharing. However,
smaller e-commerce companies highlighted weakening
demand in March-May in their Q1 results, and the broader
internet sector is not immune to a recession as most end-
market growth is tied to global consumer spending and the
industry is at a state of deeper maturity from a penetration
curve standpoint. But we view the fact that more established
management teams that have weathered prior downturns are
recognizing the need to align revenue growth and investments
more closely as the overall demand environment remains
volatile as a positive.

Q: How much more do the subsectors that took a hit
during the pandemic have to recover?

A: Online Travel is likely close to normalizing, but
Ridesharing dynamics have more room to normalize.

Online Travel looks likely to have a record summer this year as
US travel is already back to pre-pandemic levels while pockets
of Europe and Asia remain in recovery mode. That said,
management conversations are increasingly shifting towards a
return to normalized growth on the other side of record
Summer 2022 travel demand (especially if consumer
discretionary budgets weaken), normalized margins, and how
investors might approach the Online Travel sector from a
valuation perspective amid normalized operations (compared to
recovery-driven growth). Ridesharing dynamics also continue to
show improvement, driven by travel/local entertainment, with
elements of corporate/work usage still in recovery mode.

Q: Have companies that benefitted from pandemic shifts in
consumer behavior begun to see normalized growth?

A: To varying degrees.

Streaming media, stay-at-home e-commerce, and connected
fitness companies have yet to return to a normal growth
cadence, although such companies currently have low visibility
into what end-market demand normalization actually looks like.
With the exception of AMZN (to some degree), overall e-
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commerce growth has been moderating back to historical
trends.

Q: Has a new investing/valuation paradigm emerged amid
the recent selloff?

A: Yes.

Most investors have shifted their positioning away from
smaller, less scaled emerging growth companies with low-to-
no GAAP operating profits as risk appetite has declined in the
face of macroeconomic uncertainties and rising interest rates
(which are always highly negatively correlated to internet
valuations). Instead, investors are increasingly focused on
scale, product/platform diversification, stable/rising operating
profits, the levels of stock-based compensation awarded, and
the potential for capital returns (buybacks and/or dividends).

Tech valuations have sharply declined
GOOGL/AMZN/META average EV/INTM GAAP EBITDA

30x -

On average, GOOGL, META, and AMZN
are currently trading at their lowest

5x valuations since December 2008
0x T T T T T T T T
2005 2007 2009 2011 2013 2015 2017 2019 2021

Source: FactSet, Goldman Sachs GIR (pricing data as of June 9, 2022).

Q: To what extent are shifts in the regulatory landscape
expected to affect the sector?

A: While broad regulation that significantly impacts the
sector is unlikely, merger and industry policy changes are
in focus.

We continue to see a low likelihood of broad regulation that
would impact business model trends, although we continue to
monitor key European initiatives such as the Digital Markets
Act and Digital Services Act. In the US, the upcoming midterm
elections make it less likely that any large-scale legislation
passes over the coming year, but merger review processes at
the DOJ and FTC remain focused on how large-scale internet
companies are allocating capital to M&A, the most tangible
outcome of which will likely be that such companies will
become less reliant on M&A/inorganic growth in the coming
years as a driver of platform diversification and innovation.
Beyond pure government regulation, industry policy changes,
including changes to Apple’s Identifier for Advertisers (IDFA,
which allows advertisers to track user data), fingerprinting,
private relay and/or Google Privacy Sandbox remain heavily
debated by investors even as the most exposed companies
(META, SNAP, APP, IS, Gaming) continue to highlight how they
have responded over the last three quarters and how the
headwind from these changes has likely peaked.
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Q: What are the most recession-proof themes in tech? E-commerce growth has somewhat normalized, but
A: The shift to e-commerce, increasing adoption of penetration should continue to rise
streaming media, and the continued rise of cloud $ billions (Ihs), % (rhs)
computing should remain durable themes in a recession. 1800 | s US e-commerce sales (Ihs) r 40%
A number of secular themes should remain relatively strong in 1600 | ——yly growth (rhs) L 35%
the event of a recession, including the shift from offline retail to 1400 | —Penetration (rhs)
e-commerce, the increasing adoption of streaming media r30%
formats, and the continued rise of cloud computing. With 1200 4 L 259
respect to e-commerce, while the category has seen some 1000 -
degree of normalization in recent months from pandemic highs, 800 4 r20%
e-commerce penetration as a share of total retail sales should L 15%
continue to rise and drive growth in end-demand, particularly in 600 1
non-discretionary categories like food and beverage. 400 - r10%
Accelerated by the pandemic, streaming media as a category 200 | L 5%
has seen rapid adoption and global proliferation over the past
few years and, despite increasing competition and some 0~ ©c r @ o g 95 oW oW ow ow w - 0%
normalization post-pandemic, should mostly remain resilient in & &8 8 8 &8 8 § § § § %
a more difficult macro environment as a relatively inexpensive

. . . . . Source: US Census Bureau, Goldman Sachs GIR.
form of in-home entertainment. Finally, we believe enterprise
spend on public cloud will remain resilient, continue to gain
share of overall IT spend as companies continue to look toward
cloud computing to drive operating efficiencies and providers
benefit from the shift over the past few years toward larger Eric Sheridan, Senior US Internet Analyst
commitments with longer-dated contracts, which have shown Email:  eric.sheridan@gs.com Goldman Sachs & Co. LLC

up in the form of healthy backlogs. Tel: 9173458653
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Cross-asset performance...

Balanced portfolios have experienced large drawdowns...

1-year drawdowns for a 60/40 portfolio
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Daily returns, monthly rebalancing, data as of June 9, 2022.
Source: Haver Analytics, Datastream, Goldman Sachs GIR.

...and valuations have fallen, especially for risky assets

Average valuation percentile since 1990, 4-week moving avg
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Equity: NTM P/E of S&P 500, MSCI Europe, MSCI EM, Credit: spread of US HY,
IG, EUR HY, IG, EMBI, Bond: 10y yield of US, Germany, Japan, data as of 6/9/22.
Source: Datastream, I/B/E/S, Goldman Sachs GIR.

Cash outperformed most assets in past several months...

% of assets with 6m returns lower than T-Bills, 2m MA

100% Cash is currently

outperforming 3/4 of
assets, for only the
10th time since 1900
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Assets: S&P 500, SXXP, DAX, FTSE, TOPIX, MSCI EM, US 2y/10y/30y, Germany
10y, Japan 10y, UK 10y, gold, oil, copper, S&P GSCI, DJ Corp, USD IG, USD HY.
Source: Haver Analytics, Datastream, Goldman Sachs GIR (data as of 6/9/22).

...and real assets have outperformed balanced portfolios
Total return performance
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Equity/bond correlations have turned more positive,
meaning bonds are providing less of a hedge to equities
Correlation between S&P 500 returns and 10y UST returns
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Source: Datastream, Goldman Sachs GIR (data as of June 9, 2022).
Special thanks to GS portfolio strategist Andrea Ferrario for charts.
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Equity/FX correlations have also turned more positive
1-year equity/FX correlation of weekly returns
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Source: Datastream, Stoxx, Goldman Sachs GIR (data as of June 9, 2022).
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...and positioning amid the equity rout

Fixed income flows into DMs have turned negative... ...as have fixed income flows into EMs
Global fixed income flows to DMs, moving average, $bn Global fixed income flows to EMs, moving average, $bn
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Data as of June 8, 2022. Data as of June 8, 2022.
Source: EPFR, Haver Analytics, Goldman Sachs GIR. Source: EPFR, Haver Analytics, Goldman Sachs GIR.
Government bond funds have seen substantial inflows... ...as US inflation-protected bonds have seen sharp outflows
Flows into government bond funds, moving average, $bn Flows to US inflation-protected bonds, moving average, $bn
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Data as of June 8, 2022. Data as of June 8, 2022.
Source: EPFR, Haver Analytics, Goldman Sachs GIR. Source: EPFR, Haver Analytics, Goldman Sachs GIR.
Cross-border FX flows have turned negative... ...as US Doallar flows have remained modestly positive
Total global FX flows, moving average, $bn FX flows to US, moving average, $bn
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Special thanks to GS market strategist Isabella Rosenberg for charts.
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Christian Mueller-Glissmann argues that
buying the dip in equities is more difficult
given the macro headwinds for valuations, and
recommends investors increase exposure to
real assets and reduce portfolio duration

Amid high and rising inflation, central bank tightening, and
slowing growth, asset allocators face a particularly daunting
task in constructing portfolios to withstand the messy mix of
possible macro outcomes ahead. The sharp rise in bond yields
alongside the correction in equities has left investors with few
places to hide as inflation and hawkish policy have become the
key drivers of rates rather than growth, and have led to one of
the largest drawdowns in a simple 60/40 portfolio (60% S&P
500, 40% US 10-year bonds) since WW/II.

While the asymmetry for risk assets has improved with lower
valuations and more bearish positioning, recent valuation
declines haven't been enough for investors to once again turn
bullish on equities, especially as the equity risk premium (ERP)
is relatively low. In our view, the combination of above-trend
inflation and slowing growth means that both equities and
bonds will likely remain vulnerable until the growth/inflation mix
improves. We therefore recommend investors increase
allocations to real assets and reduce duration risk to hedge
against the risk of continued headwinds from macro conditions.

Little help from valuations

After the recent sharp market selloff, absolute valuations
across risky assets have fallen below their averages since the
1990s, which typically points to better upside over the medium
term. But equity valuations could face continued near-term
headwinds from the combination of rising bond yields with
sticky inflation and higher equity risk premia due to lingering
growth concerns. In contrast to the last cycle where bonds
buffered equities during negative growth shocks, inflation
volatility rather than growth volatility has been the main driver
of recent rates volatility, and higher bond yields have started to
weigh on equities as a result. The paradigm shift in the macro
environment has been reflected most notably in an important
shift in cross-asset correlations, with the equity-bond
correlation turning positive and oil-equity correlation negative
for the first time since the Global Financial Crisis (GFC).
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Taking stock after the correction

Higher bond yields have increased the hurdle rate for equities
to outperform bonds, as they've started to present a more
reasonable alternative to equities after their recent selloff.
Indeed, despite the correction in equity markets, the yield gap
between equities and bonds, which can be a proxy for the ERP,
has actually narrowed to one of the lowest levels of the post-
GFC era (only the gap to real yields remains high). Higher
inflation can create a stronger incentive to own equities, which
are ultimately a claim on nominal growth and could provide
some inflation protection. But equities now appear more
expensive vs. bonds and need to deliver strong or real earnings
growth to outperform bonds and compensate for the extra risk.

Equity valuations have re-rated vs. bonds
Nominal and real US equity/bond yield gap, bp
—S&P 500 Shiller EY - US 10Y yield
——S&P 500 Shiller EY - US 10Y real rate

1960 1970 1980 1990

2000 2010 2020

Note: Grey shading denote US NBER recession.
Source: Robert Shiller, Haver Analytics, Goldman Sachs GIR.

Macro volatility increases equity risk

Weaker growth and rising recession risk raises the risk that
equity valuations de-rate further, both outright and vs. bonds. In
particular, while rising bond yields have already led to a sharp
drop in equity valuations, rising growth concerns could push up
the ERP as investors require greater compensation for holding
risk assets, which would raise companies' cost of equity.
Indeed, following the recent increase in growth pessimism,
there has been upside risk for the ERP based on benchmarking
the equity/bond yield gap to the performance of US cyclicals vs.
defensives. As a result, more growth optimism and confidence
on a soft landing might be needed to stabilize valuations.

Equity-bond correlations have turned positive and equity-
oil correlations negative for the first time since the GFC
1-year correlation (monthly returns)
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Source: Haver Analytics, Goldman Sachs GIR.
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The ERP has decoupled from growth pricing within equities
US cyclicals vs. defensives (lhs), index; yield gap (rhs, inverted), bp
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Source: Robert Shiller, Bloomberg, Goldman Sachs GIR.
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Investors might also demand a higher ERP as equity risk is less
easy to diversify in a portfolio with elevated and more volatile
inflation. A peak in inflation could provide some relief as
investors can fade extreme inflation tails, but the interaction
with growth matters as well as the drivers and speed of
declines. Sharp declines in inflation due to a negative growth
shock could push up real yields unless central banks turn more
dovish. But the central bank put might be further out of the
money due to lingering inflation risk.

Higher inflation volatility and larger inflation surprises point
to upside risk for equity risk premia
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Source: Robert Shiller, Goldman Sachs GIR.
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Keep it real and reduce duration

Given the limited diversification benefits between equities and
bonds, until inflation settles at lower levels, we recommend
investors increase exposure to real assets and reduce duration
risk in multi asset-portfolios. Investment in real assets such as
commodities, real estate, and infrastructure, as well as
collectibles and wine, can offer both the opportunity for
uncorrelated returns and competitive real return potential.

Indeed, real assets have been the principal bright spot across
the main asset classes YTD and a key diversifier for 60/40
portfolios, and commaodities, value, and infrastructure have all
materially outperformed their beta to equities. Although some
parts of the equity market might also be considered a real asset
and offer an inflation hedge if they provide a claim on nominal
growth and companies have pricing power or stable input
costs, the source of inflation matters. If inflation triggers central
bank tightening and increases recession risk—as is the case
today—it can weigh on equities, especially those that are
leveraged or long-duration.
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Real assets have outperformed a 60/40 portfolio in periods
of high and rising inflation
Total return performance, %

——Real assets vs. 60/40 portfolio (ann., 10-year rolling)

15% ——US CPI Inflation (RHS, ann., 10-year rolling) r 10%
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Note: Real assets is an average of S&P GSCI/ broad commodities index (TR) since
1900, Gold since 1939, FTSE NAREIT since 1970, S&P Global Infrastructure since
2000. Kenneth French sector portfolios before.

Source: Datastream, Bloomberg, Kenneth French, Goldman Sachs GIR.

Reducing duration risk across and within assets can also help
mitigate the valuation drag from high inflation. While duration is
somewhat harder to quantify for equities and bonds, and
incorporates not the just their sensitivity to bond yields but also
the cost of equity, it can generally be reduced by focusing on
equities with lower valuations and higher dividend payout
ratios. Thus, allocations to higher-yielding, Value stocks, for
example, can reduce equity duration risk and the drag from
valuation de-rating. While during the last cycle a lot of those
turned out to be "value traps", many of them had macro
tailwinds recently, e.g. capital-heavy sectors such as energy.
And investors may again prefer near-term cash flows relative to
uncertain capital gains so long as there's significant uncertainty
on "fair" equity valuations.

Near-term challenges, medium-term value

In the near term, we expect lower risk-adjusted equity returns
as long as growth and inflation concerns persist, and think cash
and commodities are the best portfolio hedges to the current
set of macro risks. We are neutral equities on a 3m horizon as
the risk/reward is likely to remain relatively poor until there is a
convincing peak in inflation, corresponding decline in monetary
policy uncertainty, and more positive growth momentum. But
we still expect low double-digit returns for equities over a six-
to twelve-month horizon, which is competitive vs. other assets
classes, given our belief that the growth/inflation mix will
improve eventually and the risk of a deep recession remains
limited (see pgs. 20-21).

Christian Mueller-Glissmann, Sr. Multi-Asset Strategist

Email:  christian.mueller-glissmann@gs.com Goldman Sachs International

Tel: 44-20-7774-1714
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Global equity performance

Equity prices have fallen in most places globally...
Equity prices by MSCI regional index, 1/31/2007 = 100
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Data as of June 9, 2022.
Source: MSCI (USA Index, AC Europe Index, Japan Index), Goldman Sachs GIR.

...as have valuations
P/E ratios of MSClI regional indices

55 4 —Us

50 4
= Europe
45 -

40 - = Japan

35

30 4

25 4

2007 2009 2011 2013 2015 2017 2019 2021

Data as of June 9, 2022.
Source: Bloomberg, MSCI, Goldman Sachs GIR.

Tech stocks have fallen across many regions...
MSCI Information Technology Index prices, 1/4/2007 = 100
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...as Value stocks have gained in most regions
MSCI Value Index prices by region, 1/1/2007 = 100

200 4 us

180 4 ——Europe
160 ——Japan
140
120
100
80

60

40

20 T T T T T T T
2007 2009 2011 2013 2015 2017 2019 2021

Data as of June 9, 2022.
Source: Bloomberg, MSCI, Goldman Sachs GIR.

28



Issue 109

Top of Mind

(9p)
o
7p)
qv)
&)
)
| -
O
Y
>
O
=z
| -
-]
O
Y
O
>
| -
©
&
&
-
0p

'220Z ‘) aunp o se Burond jexiep “Juspy-aBpaYy/Lo1easal/w0d sB:Mmm 0} 06 10 Xipuaddy 9InSosIq 8y} 89S ‘SIINSOSIP JUBLOAL IO "YoIeaSSY JUBUISOAU| [BGOJD SYOES UBWPI0D ‘BIaquioo)g :92/n0S

felete g6v 9y AH 00$T  00€T  Legt (zo fony$) pIo©  ¥1°0 010 €00 010" ueder
- - - - - 1z - x4 BULD  L6L 8Ll 66l ol ¥N3 000°€L 00004 9826 (Guyg) seddod 622 oLz oLz oLz Buyd
- - - - 69 o€ VL 9L ealeoin3  00G sz 8sy  AH 08¢ 08'9 198 (mawuw/g) sesleN 92T 7N} 16 00k eale oin3
- - - 8'G e 6€ ge 1’8 sn igk orL %L 9l asn - oetL orL 44" (lga/$) ue1g 1O 8PNID  G8'E 8e'e gge  8ee sn
ojey (KoK ‘%) ajey (KoK ‘%) . .
1) €0 44} 1o e - iy - PIN so PIN SO
(%) zz0Z Jawinsuod  £Z0Z zzov jse (da) wgzy we jse sapjpowwod (%) sayes Kaljod
TP G £202 2202 ) £202 2202
XL'Zh 094~ 0Gh 009 XXOLS 7’9 §L9 L9 ANO/$  0ET §TT 05T MnLe Ly 9z 6T €} eale 0in3
X9'€l 09 ovh xdol %6 %9 %0} %8 wmoio €zl szl vel Adr/$  G€0 520 520 ueder  Zg €5 sy oy Gt BulyD
Xyl oG- [ox:18 rdYXN  1G2$ 6£2$ 0€z$ 9zTs$ sd3 szl 6L'L L $/dgo 05} gTL 9L fuewsso 0T 9l 9z gz €l sn
X994 o'lz 00z 00543 - - - 00€'y ooud Gk S0k vk $HN3 gl o€ eve sn ze o€ ze €€ (X4 [edoID
. . (A2) (A2)  (x2) (A2) (rorvo)
suod s9 suod s9 s | o | T oo | oo
3/d 22023 aLA wzj (%) suinjay 00§ d8S Wzl we seT X4 €20z3  2zozd  Isel (%) 4A0L (%) ummoib das
£2023 22023 CETEREATIT £202 2202
saninbg ESEVIIE] Ssolwouody

sjsedalo

‘0202 ‘62 "das ‘IsAjeuy soiwouoog [eqojo , ‘UOISSe8Y dIWapUEH 8y} JO JybIT Ul S[yD InQ Bulesuibus-ay :pauiesT] Suossa, 8as ases|d |y oy} jo ABOJopoyaLw 8y} U0 UOHBLLIOJUI 8J0W 10 "Y}MOIB JUBLIND JO 8INSeal B SI [yD SO :8JON
"01BaS8Y JUBLISOAU [BGOJD SYOBS UBLIP|OS pUE SoiAjeuy JoAeH :99in0S

€z 2z 1z 0z sl sz 2z 73 oz 6L >4 =4 1z 4 6l
oz- oz oz o0s- 0z 06~ o1 i o od o & oe-
(sus 1Aok) Syewins3 dAD 2202 2O SO - === - (sys Aok) S1ewnS3 dAD 2202 ZO SO == == (sus 1Aok) Syewins3 dAD 2202 2O SO - === (sy1 Aof) eyeuIns 4O 2202 2O SO - ===
oL- Aok 0% g 05~ 9L~ ) G- 8
(sys hof) @O 2202 LD = = == ~ (sui hof) dao 2202 LO -~~~ (sys :hof) dao 220z Lo -~~~ o (sy1 Kok) 4AD 2202 LD - = = — ot~
zi- ) ) (syi Aok) 4o 1eduaisiH 0s o (sys Aok) dao [eduoIsIH ov- 2h- (s *hok) Ao [eauOISIH 0e- N (su1 hok) da® 1eouoIsIH oo
(Syl -"uue ‘ow) Jojeaipul AIARDY WSLND o (sul *"uue ‘ow) JoyedIpU AAROY WBLND - “uue ‘uue
8 oc- & (suy) "uue ‘ow) Jojeaipu] AJARDY JuUSLIND. z (sy| 'uue ‘ow) Jojesipu| AJARDY JuSLND
og- 9 s \ oz
v _ oz o
[ | o ° B oL o _ = i * o
+ _ oL P’ - * - 4 e .
*> N Se 220z €202 * ~—— Sk €202 zz0T - o
VEE0Z  zzoz  Tdec 0 £z0z ~ o v zz0z s i SN
8 o O o 8 S——— ° 8 o
2 oz st 0z e D ol oz
2
oL € oz og oL o e oe
BUO % eeie oing BUD % BUO % eulyd BY0 % BUD % sn BYO % 6UD % |eqolo 640 %
ymoluo
'Y21e8S8Y JuslUiiSenU| [eqoj9 SYOeS ueWpP|OH "Ysu apisumop Jofew e sulewsal sjuawisnipe

9S8} S19SHO Uey) SI0W Jey) JUBlLIBA 9SIOM B JO 9ouabiawa ay) ybnoyy 4eak auj Jo 3sal auy Jnoybnodyy (euiyd Buipnjoxa) seiwouods Jofew jsow ul dlwapued ay} Jo 1oedwi J1LIOU0S ay} Hwl| |[IM sjuswishipe
|eJoineyaq Buiobuo jeyy 10adxa am ‘Juols SNIIA 8y} uQ "saoud pooy pue ABiaua |eqolb ul 86ins ayy wouy uonejul 0} ysu apisdn Jayealb aas Jng ‘sauunod Buiodwi AJpowwod Jayjo pue ‘eale oing

8y} ‘yas uolbas ay} Ul pajeyusouod Yy jsebie| sy} Yim ‘a|qezis aq 0} JOI|JU0D dulelyn-el1ssny auy} wouy ymwoib [eqolb uo yoedwi ey 30adxe 9 *AIAOD ANV LIITANOD ANIVIMN-VISSNY THL HOLVM
‘aulj@seq Jno ul ueyy Buibusjjeys siow aaoid pinod puewsp

leusa)xe pue ‘Buisnoy ‘pInoD jey) usAlb |1e) apisumop Joblie| e 88s INg ‘papIS-OM} SB }SEI810) YIMOIB N0 0} SYSLI MBIA SN °||B) U} Ul ssalbuo) Aled Ul0z au) Jo pesye ¢ ul “uue bob 9,G'/| 0} punogal
dieys e a10jaq ‘0ZD| UBY} JBYJO PIODaI UO }SBMO| 8U} 89 PINOM YdIym ‘Zd Ul ymolb "uue bob 9,G /- 10adxa am ‘siseq |eiuanbas e uQ 'Z2z0z Ul %0 40 Umoib 4go |eas Jeak-||ny 1oadxa am ‘euryn uj

"}IXa J9)se} e ainbaJ pinod sjoeys Aleuonejul s|qezis alow jo subis Jales|od ‘uoljezijewlou Aoljod Jemols 0} pes| p|nood ssalls ublaianos Jo aouablaws-al e 10 ueq seb ueissny e a|IyA

"%G/" | JO 9jel [eulwus) e j0adxa ap) Jaquiadeq ul 99ed dqgg [enpelb aiow e 0} uinjas e ai10jeq 1aqoioQ pue Jaquisydag ul saxiy dqog Aq pamojio) AIne ut Xy dagz e yum Jo Jij 0} g93 oY) 39adxa ap
'}SBD8I0} UOIB|JUI INO 0] Sl apisdn pue }sesa10) Ymouh uno o} ysu

apisumop ajgezis sjuasaid smojy seb ueissny ul suondnisip ajeos-abie| Joy [eluajod sy} Ing ‘Jequiadaq Aq %t g 0} Yoeq Buljie} 810409 aunp Ul %e'¢ 1e yead 0} uole)jul 8109 }0adxa s\ "SUOIIPUOD [elouBUl
19)yb1y pue ‘apely Jeyeam ‘saoud ABiaus ybiy wouly Buipuads Jawnsuod uo Belp able| e ein ymoib uo Ajjueoniubis Buiybiom aujeyn ul Jem ay) 89S pue %¢ | J0 Ymolb D/yD 109dxa am ‘ealte oing ayj uj
“Jeak siy) ebessed jsuiebe ues| sppo

8y} July} am Jnq ‘ABiaua uo pasnooy ||ig UOIEI|IoU0Ia) UMOp-paleds e ssed pinod ssaibuo) ey} aoueyd e aas ||I1s am ‘1eah siy) sabueyod Aoljod [easiy jsapow Ajuo axew |Im ssaiBuo) july) am ‘Juoly Aoljod
[BOSl} 8U} UQ "%G E€-GZ'€E JO d)ed Spuny pa |euiwla) e Joadxe ap) "Jequiadsg pue JaquaAoN Ul seyiy dggz pue ‘Jaqueydas ul ayiy dqog e ‘AiIne pue aunp ul seyiy ajel dqg/ JoAIIep 0} pa4 ay) }199dxa ap
"£202-Pud Aq %€ pue zz0z-pud Aq %G ¢ 0} dn xoeq Bulsl 810499 SYUOW M8} JXSU BU} Ul

%1€ 01 Buijje} a1es yuswAojdwaun ay) 8as ap\ “18buoj 1o} Jaybiy Jeymawios uoljejul dasy pinod uoieul J8ydys Jawuly 1o ‘ymmolb abem sabuosys ‘suondnisip uteys Ajddns Jayuny ybnoyie ‘zzoz-pus Aq %01
0} ||} 0} uoneyul 30 d 2109 10adxa 9\ ‘suonIpuod |eroueuly 1a3ybiry wouy asindwi aAnebau e pue Belp |[eosy enueisqns e Aq ued abie| ul USALP ‘2202 Ul %E L 0} MOIS 0} ymolb /7D 109dxe am ‘sn ayy u|
‘sleak om) Jxau oy} JoAo s}eble) syueq [esjuad

NG psemo) oeq uonepul Buug 0y Juaioiyns aq |im Aoljod Asejauow Jayyby pue ‘gzHz noybnouyy Aiddns Joge| pue spoob ui sjuswaoiduwl ‘Yymolb puewsap Ul UOBJapOW B JO UOIBUIqUIOD Y} YUly} Ing ‘w.s)
Jeau ayy ul 8bins uonepul [eqolb sy} Jo Yeay sy} je souejequil puewsp-Ajddns ay) ajeqaoexa 0} J01uod ay} Joadxa ap “sbuires dn-juad wouy }s00q uondwnsuod e pue sjuswaroidwi [ESIPSW }BSHO UBY}
aJow ymoib swooul [eas ysiBON|s pue ‘suoppuod [eioueul Jajybl) ‘1013U0d sulesyn-eissny ay} wolj sbeip yimolb a|gezis ay} Se Zz0z Ul %L Z 0 Umolb 4ao [eal yO/40 puall-molaq 10adxs am ‘Ajjeqolo

Buiyojepm
aoue|b e je o1oe|\ MO SO

29

Goldman Sachs Global Investment Research



Top of Mind Issue 109

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 FCI 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.

o
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Disclosure Appendix

REG AC

We, Allison Nathan, Jenny Grimberg, Gabe Lipton Galbraith, Sharon Bell, Vickie Chang, David J. Kostin, Christian
Mueller-Glissmann, CFA and Peter Oppenheimer, 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.

We, John Marshall and Eric Sheridan, hereby certify that all of the views expressed in this report accurately reflect our
personal views about the subject company or companies and its or their securities. We also certify that no part of our
compensation was, is or will be, directly or indirectly, related to the specific recommendations or views expressed in
this report.

Basket Disclosure
The ability to trade the basket(s) in this report will depend upon market conditions, including liquidity and borrow
constraints at the time of trade.

Marquee disclosure
Marquee is a product of the Goldman Sachs Global Markets Division. If you need access to Marquee, please contact
your GS salesperson or email the Marquee team at gs-marquee-sales@gs.com

MSCI

All MSCI data used in this report is the exclusive property of MSCI, Inc. (MSCI). Without prior written permission of
MSCI, this information and any other MSCI intellectual property may not be reproduced or redisseminated in any form
and may not be used to create any financial instruments or products or any indices. This information is provided on an
“as is” basis, and the user of this information assumes the entire risk of any use made of this information. Neither
MSCI, any of its affiliates nor any third party involved in, or related to, computing or compiling the data makes any
express or implied warranties or representations with respect to this information (or the results to be obtained by the
use thereof), and MSCI, its affiliates and any such third party hereby expressly disclaim all warranties of originality,
accuracy, completeness, merchantability or fitness for a particular purpose with respect to any of this information.
Without limiting any of the foregoing, in no event shall MSCI, any of its affiliates or any third party involved in, or
related to, computing or compiling the data have any liability for any direct, indirect, special, punitive, consequential or
any other damages (including lost profits) even if notified of the possibility of such damages. MSCI and the MSCI
indexes are service marks of MSCI and its affiliates. The Global Industry Classification Standard (GICS) were
developed by and is the exclusive property of MSCI and Standard & Poor’s. GICS is a service mark of MSCI and S&P
and has been licensed for use by The Goldman Sachs Group, Inc.

Rating and pricing information
Alphabet Inc. (Buy, $2,127.85), Amazon.com Inc. (Buy, $103.67), Meta Platforms, Inc. (Buy, $164.26) and Uber
Technologies Inc. (Buy, $21.57).

GS Factor Profile

The Goldman Sachs Factor Profile provides investment context for a stock by comparing key attributes to the market
(i.e. our coverage universe) and its sector peers. The four key attributes depicted are: Growth, Financial Returns,
Multiple (e.g. valuation) and Integrated (a composite of Growth, Financial Returns and Multiple). Growth, Financial
Returns and Multiple are calculated by using normalized ranks for specific metrics for each stock. The normalized
ranks for the metrics are then averaged and converted into percentiles for the relevant attribute. The precise
calculation of each metric may vary depending on the fiscal year, industry and region, but the standard approach is as
follows -

Growth is based on a stock's forward-looking sales growth, EBITDA growth and EPS growth (for financial stocks, only
EPS and sales growth), with a higher percentile indicating a higher growth company. Financial Returns is based on a
stock's forward-looking ROE, ROCE and CROCI (for financial stocks, only ROE), with a higher percentile indicating a
company with higher financial returns. Multiple is based on a stock's forward-looking P/E, P/B, price/dividend (P/D),
EV/EBITDA, EV/FCF and EV/Debt Adjusted Cash Flow (DACF) (for financial stocks, only P/E, P/B and P/D), with a
higher percentile indicating a stock trading at a higher multiple. The Integrated percentile is calculated as the average
of the Growth percentile, Financial Returns percentile and (100% - Multiple percentile).

Financial Returns and Multiple use the Goldman Sachs analyst forecasts at the fiscal year-end at least three quarters
in the future. Growth uses inputs for the fiscal year at least seven quarters in the future compared with the year at least
three quarters in the future (on a per-share basis for all metrics).

For a more detailed description of how we calculate the GS Factor Profile, please contact your GS representative.
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M&A Rank

Across our global coverage, we examine stocks using an M&A framework, considering both qualitative factors and
quantitative factors (which may vary across sectors and regions) to incorporate the potential that certain companies
could be acquired. We then assign a M&A rank as a means of scoring companies under our rated coverage from 1 to
3, with 1 representing high (30%-50%) probability of the company becoming an acquisition target, 2 representing
medium (15%-30%) probability and 3 representing low (0%-15%) probability. For companies ranked 1 or 2, in line with
our standard departmental guidelines we incorporate an M&A component into our target price. M&A rank of 3 is
considered immaterial and therefore does not factor into our price target, and may or may not be discussed in
research.

Quantum

Quantum is Goldman Sachs' proprietary database providing access to detailed financial statement histories, forecasts
and ratios. It can be used for in-depth analysis of a single company, or to make comparisons between companies in
different sectors and markets.

Disclosures

Distribution of ratings/investment banking relationships
Goldman Sachs Investment Research global Equity coverage universe

Rating Distribution Investment Banking Relationships
Buy Hold Sell Buy Hold Sell
Global 50% | 35% | 15% 65% | 57% | 45%

As of April 1, 2022, Goldman Sachs Global Investment Research had investment ratings on 3,143 equity securities.
Goldman Sachs assigns stocks as Buys and Sells on various regional Investment Lists; stocks not so assigned are
deemed Neutral. Such assignments equate to Buy, Hold and Sell for the purposes of the above disclosure required by
the FINRA Rules. See 'Ratings, Coverage universe and related definitions' below. The Investment Banking
Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman
Sachs has provided investment banking services within the previous twelve months.

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.

Distribution of ratings: See the distribution of ratings disclosure above. Price chart: See the price chart, with
changes of ratings and price targets in prior periods, above, or, if electronic format or if with respect to multiple
companies which are the subject of this report, on the Goldman Sachs website

at https://www.gs.com/research/hedge.html.

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
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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/gir/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) 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
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disclosure of particular interests or indications of conflicts of interest is available
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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.

Ratings, coverage universe and related definitions

Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on various regional
Investment Lists. Being assigned a Buy or Sell on an Investment List is determined by a stock's total return potential
relative to its coverage universe. Any stock not assigned as a Buy or a Sell on an Investment List with an active rating
(i.e., a stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is deemed Neutral.
Each region’s Investment Review Committee manages Regional Conviction lists, which represent investment
recommendations focused on the size of the total return potential and/or the likelihood of the realization of the return
across their respective areas of coverage. The addition or removal of stocks from such Conviction lists do not
represent a change in the analysts’ investment rating for such stocks.

Total return potential represents the upside or downside differential between the current share price and the price
target, including all paid or anticipated dividends, expected during the time horizon associated with the price target.
Price targets are required for all covered stocks. The total return potential, price target and associated time horizon are
stated in each report adding or reiterating an Investment List membership.

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage
universe at https://www.gs.com/research/hedge.html.

Not Rated (NR). The investment rating, target price and earnings estimates (where relevant) have been suspended
pursuant to Goldman Sachs policy when Goldman Sachs is acting in an advisory capacity in a merger or in a strategic
transaction involving this company, when there are legal, regulatory or policy constraints due to Goldman Sachs’
involvement in a transaction, and in certain other circumstances. Rating Suspended (RS). Goldman Sachs Research
has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis
for determining an investment rating or target price. The previous investment rating and target price, if any, are no
longer in effect for this stock and should not be relied upon. Coverage Suspended (CS). Goldman Sachs has
suspended coverage of this company. Not Covered (NC). Goldman Sachs does not cover this company. Not
Available or Not Applicable (NA). The information is not available for display or is not applicable. Not

Meaningful (NM). The information is not meaningful and is therefore excluded.

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 Comunicagdo com o Publico Goldman Sachs Brasil: 0800 727 5764 e/ou
contatogoldmanbrasil@gs.com. Horario de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as
18h; in Canada by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman
Sachs (India) Securities Private Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by
Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand Limited; in Russia by
OO0 Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in
the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research
in connection with its distribution in the United Kingdom.

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

Goldman Sachs International (“GSI”), authorised by the Prudential Regulation Authority (“PRA”) and regulated by the
Financial Conduct Authority (“FCA”) and the PRA, has approved this research in connection with its distribution in the
United Kingdom.
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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 contrdle prudentiel et de resolution (“ACPR”) and regulated by the Autorité de controle
prudentiel et de resolution and the Autorité des marches financiers (“AMF”) disseminates research in France; GSI -
Sucursal en Espafia (Madrid branch) authorized in Spain by the Comision 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 (“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 Espafia (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.

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs
salespersons and traders, or may discuss in this report, trading strategies that reference catalysts or events that may
have a near-term impact on the market price of the equity securities discussed in this report, which impact may be
directionally counter to the analyst's published price target expectations for such stocks. Any such trading strategies
are distinct from and do not affect the analyst's fundamental equity rating for such stocks, which rating reflects a
stock's return potential relative to its coverage universe as described herein.

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, 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.

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.
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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.

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 htips://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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