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ALLABOUT BANK(PANIC)S

The recent banking turmoil in the US and Europe seems to have calmed, but whether
this stress will resurge, and its implications for growth, monetary policy, and
markets—Ilet alone the banking industry itself—is Top of Mind. We turn to former
policymakers Daniel Tarullo and Thomas Hoenig, Yale's Gary Gorton, and GS bank
analysts to understand what caused the recent crisis, how likely it is to repeat, and
what rules and regulations might help prevent that, with Tarullo focused on more
stress tests, Hoenig on more capital, and Gorton on more deposit insurance. GS
economists then dig into the growth and central bank implications of these events,
concluding that a pullback in lending is likely to drag on US growth, which means

the Fed may have to tighten less, but will still need to carefully balance price and financial stability goals. GS strategists
also assess asset impacts, interpreting the seeming disconnect between rates and equities as an expectation that
credit tightening will have a concentrated sectoral impact. Finally, we zero in on the potential next shoe to drop: CRE.
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Given the role that bank runs played in this episode—and
especially the extraordinary speed of deposit outflows—I
couldn’t agree more with the calls to review liquidity
regulations.

- Daniel K. Tarullo

The stress tests required under [Dodd-Frank], while
valuable, were incorrectly thought to be more useful than
understanding that we cannot predict where problems will
come from and how they might evolve.

- Thomas Hoenig

You can't solve every problem with higher capital and
liquidity requirements. Amid huge demand for safe assets,
not enough of them exist to back up all short-term debt.

- Gary Gorton

Allison Nathan | allison.nathan@gs.com

Jenny Grimberg | jenny.grimberg@gs.com

WRATS INSID:

INTERVIEWS WITH:

Daniel K. Tarullo, former Chairman, Federal Reserve Board's
Committee on Supervision and Regulation

Thomas Hoenig, former President, Federal Reserve Bank of Kansas
City, and former Vice Chairman, Federal Deposit Insurance Corporation

Gary Gorton, Professor, Yale School of Management

Q&A ON US AND EUROPEAN BANKS
Richard Ramsden, Chris Hallam, and Ryan Nash, GS Equity Research

AN ECONOMIC HEADWIND, NOT A HURRICANE
David Mericle and Manuel Abecasis, GS US Economics Research

POLICY SUPPORT FOR THE BANKING SYSTEM
Alec Phillips, GS US Economics Research

THE MARKET IMPACT OF BANK STRESS
Dominic Wilson and Vickie Chang, GS Markets Research

COMMERCIAL REAL ESTATE: BAD TIMING

Lotfi Karoui and Vinay Viswanathan, GS Credit Strategy Research
PRICE STABILITY VS. FINANCIAL STABILITY

George Cole, GS Markets Research

MONITORING SMALL BANK STRESS IN THE US
David Mericle, Vinay Viswanathan, and James Yaro, GS Research
...AND MORE

Ashley Rhodes | ashley.rhodes@gs.com

Investors should consider this report as only a single factor in making their investment decision. For
Reg AC certification and other important disclosures, see the Disclosure Appendix, or go to

www.gs.com/research/hedge.html.

The Goldman Sachs Group, Inc.




Top of Mind

Issue 117

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

o We recently lowered our 2023 US growth forecast to 1.1%
(from 1.5%) to reflect a bank lending pullback amid banking
stresses, although we think tighter credit will be a headwind
that helps the Fed keep growth below potential rather than a
hurricane that pushes the economy into recession.

e We recently raised our 12m US recession odds to 35% (from
25%) to reflect increased near-term uncertainty around the
economic effects of small bank stress.

Datapoints/trends we’re focused on

e Fed policy; we expect the Fed to deliver 25bp hikes in May
and June for a terminal rate of 5.25-5.5%.

Japan

Latest GS proprietary datapoints/major changes in views

o We recently raised our estimates of 2023 macro wage
growth in Japan to 2.8% (from 2.4%) following higher-than-
expected initial shunto wage negotiation results.

Datapoints/trends we’'re focused on

e BoJ policy; under incoming Governor Ueda we continue to
expect the BoJ to adjust yield curve control (YCC) in 2023
by targeting by yields rather than 10y yields.

e Inflation; we see a high bar for achieving the BoJ's 2%
inflation target from the perspective of wage growth given
recent stagnation in labor productivity.

e Gov debt sustainability risk, which we see as limited.

Tighter bank lending standards likely ahead
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Europe

Latest GS proprietary datapoints/major changes in views

o We recently lowered our 2023/24 EA and 2023 UK growth
forecasts to reflect tigher lending standards amid bank stress,
but continue to expect the EA and UK to avoid an outright
recession as the European banking system remains healthy
and other growth drivers offset drags from tighter credit.

e We recently raised our 2023 EA core inflation forecast to 4.0%
(from 3.7%) to reflect recent wage growth strength.

Datapoints/trends we’re focused on

e ECB policy; we expect 25bp ECB hikes in May and June for a
3.5% terminal rate, due to likely persistent high core inflation.

A modest growth drag from tighter credit in Europe
Estimated GDP hit from recent banking stress , %
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Japan’s labor productivity growth has deteriorated
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Emerging Markets (EM)

Latest GS proprietary datapoints/major changes in views
e We recently raised our ‘23 China growth forecast to 6.0%
(from 5.5%) on a rapid rise in domestic mobility and strong
activity data as China continues to recover after reopening.
Datapoints/trends we’re focused on
e China macro policy, which we expect will gradually
normalize in 2023 from the expansionary stance of 2022.
e EM growth, which has been, on average, stronger than DM
growth, with Asia and CEEMEA outperforming LatAm.
e EM inflation, which we think is now past its peak and will
decline significantly over the course of 2023.
EM economies are outgrowing DM economies
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Although the recent banking turmoil in the US and Europe
seems to have calmed, whether this stress will resurge, and its
implications for growth, monetary policy, and markets—Ilet
alone the banking industry itself—is Top of Mind.

For context on the recent crisis, we first turn to Daniel Tarullo,
former Chairman of the Federal Reserve Board's Committee on
Supervision and Regulation, Thomas Hoenig, former President
of the Federal Reserve Bank of Kansas City and Vice Chairman
of the Federal Deposit Insurance Corporation (FDIC), and Gary
Gorton, Professor at Yale University who has written
extensively on bank panics. While they disagree on who/what
is ultimately responsible for the crisis, they generally agree that
it was a classic bank run, which Gorton argues is always about
runs on short-term debt. The short-term debt at the root of the
recent crisis was uninsured deposits, which both catalyzed and
exacerbated the failure of Silicon Valley Bank (SVB).

GS bank analysts Richard Ramsden, Chris Hallam, and Ryan
Nash then explain how: as the Fed sharply tightened financial
conditions last year to rein in inflation, companies found it more
difficult to raise cash, leading to deposit outflows. To meet
those outflows, SVB sold long-term Treasuries it held on its
balance sheet—the value of which had plummeted as interest
rates rose—at a loss. A capital raise to cover those losses
failed, and a significant run on deposits occurred, resulting in
the largest bank failure since the 2008 financial crisis. These
events, they say, prompted a broad migration of deposits from
the banking system into money market funds as well as
migrating to global systemically important banks (G-SIBs),
forcing some banks to source liquidity from the Fed.

The good news is that this deposit migration and need for
emergency funding seems to have slowed in the most recent
week—suggesting the situation has stabilized somewhat (see

pg. 9).

But even if that remains the case, what are the implications of
the recent events for bank lending, growth, and central bank
policy? GS US economists David Mericle and Manuel Abecasis
expect small banks, which play an important role in the US
economy, to pull back on lending, which they estimate will
exert a 0.25-0.5pp drag on growth this year. This, they say,
would have the same impact on the economy as roughly 25-
b0bp of rate hikes, which means that the Fed may have to
tighten less to keep growth below potential and return inflation
to target. That said, they continue to expect two more 25bp
Fed hikes in May and June, for a terminal rate of 5.25-5.5%.

But what might happen if inflation proves more stubborn than
expected? Indeed, these events have shone a spotlight on the
broader conundrum that central banks face when monetary
policy goals come into tension with financial stability, as is the
case today. GS Head of European Rates Strategy George Cole
turns for guidance to European central banks. He finds that
central banks tend to be more successful at separating—and
achieving—conflicting price and financial stability goals when
the nature of the financial stability problem is liquidity rather
than solvency. He concludes that banks’ cost of capital has not
yet risen sufficiently to reverse the tightening delivered so far,
consistent with GS economists’ view that the Fed and ECB will
continue hiking (see pg. 25). But he cautions that if higher rates
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erode the credit quality of riskier assets, central banks will find
it harder to separate monetary policy from financial stability.

GS market strategists Dominic Wilson and Vickie Chang then
assess the market implications of the recent events, and, in
particular, what to make of the apparent disconnect between
rates, which seem to be pricing a larger growth hit than
equities. They attribute this disconnect to the view that a
significant credit crunch is likely, but that its growth impact will
be heavily concentrated on smaller firms, so that larger
businesses will likely experience a smaller growth hit while also
benefitting from less restrictive policy. Such a scenario, they
say, would suggest that the recent shifts in rates and US-linked
EM currencies are likely unsustainable, and that equities look
vulnerable to growth and policy risks.

The million-dollar question, though, is what policies, rules, and
regulations could/should/will be put in place to protect against
the recent events repeating and ensure a healthy banking
system? Tarullo advocates for all banks with over $100bn in
assets to be subjected to annual Fed stress tests that include
several scenarios to uncover different kinds of vulnerabilities.
He also believes that liquidity regulations should be reviewed
and sizable available-for-sale securities on bank balance sheets
should be marked-to-market. Hoenig believes that more
stringent capital requirements are necessary, and that those
requirements should rely on simple leverage ratios—equity-to-
assets—instead of risk-weighted ratios, which he thinks paint a
misleading picture of banks’ health. Gorton, though, argues that
“you can’t solve every problem with higher capital and liquidity
requirements”. He thinks policymakers should consider
providing insurance for all deposits used for transactions, which
would reduce the risk of bank runs, and, more broadly, focus on
closely monitoring short-term debt in all its various forms.

Alec Phillips, GS Chief US Political Economist, then surveys
such actions and their likelihood, concluding that it's ultimately
up to Congress to provide an explicit deposit guarantee, which
he thinks is unlikely in the current political climate.

Even without such a guarantee, US policymakers have taken
several steps to shore up the financial system. So, how
vulnerable is the system today to further stresses? Ramsden,
Hallam, and Nash don’t think US G-SIBs look vulnerable and
point out that regional banks also look well-capitalized, although
they caution that it will be difficult to assess their true state
until 1Q23 earnings results are reported. Gorton, Hoenig, and
Tarullo, for their part, warn of the risk of further stresses, with
Tarullo arguing that “no one should be so bold as to foreclose
on the possibility of another shoe dropping”.

What could this next shoe be? GS credit strategists Lotfi Karoui
and Vinay Viswanathan dig into one likely culprit: Commercial
Real Estate (CRE) loans, and office loans in particular, given
their expectations of rising office loan delinquency rates and
small banks’ disproportionate exposure to them. But they argue
that systemic risk stemming from credit markets is likely to be
limited given healthier fundamentals elsewhere in the space.

Allison Nathan, Editor

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

Daniel K. Tarullo is a former member of the Federal Reserve Board, serving from 2009-2017.
He is currently Nomura Professor of International Financial Regulatory Practice at Harvard Law

School. Below, he discusses his views on what was behind the recent bank stresses.
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: As former Chairman
of the Federal Reserve Board'’s
Committee on Supervision and
Regulation in the wake of the
Global Financial Crisis, you've seen
banking crises play out firsthand.
Was there anything unusual or
different about the recent crisis?

Daniel Tarullo: In broad terms, this
was a textbook bank run; a piece of information—namely, large
unrealized losses in Silicon Valley Bank’s (SVB) asset book—
generated uncertainty about its health that motivated some
depositors to rationally withdraw their money even if the bank
may have been solvent, because, from the depositor’s point of
view, why take the chance that it wasn’t? And other depositors
followed. This scenario is eminently comparable to the
1920/30s, when small depositors saw their fellow depositors
lining up outside banks to withdraw their money and joined in.
The only difference here is that instead of depositors lining up,
venture capitalists used social media and other means to
spread the word to their portfolio companies that they should
pull their money out of SVB. Today's technology that allows for
rapid communication and the transfer of money with a touch of
a button substantially accelerated the speed of the run, but the
underlying dynamics were basically the same.

Allison Nathan: What was responsible for the recent crisis?

Daniel Tarullo: In the first instance, the responsibility lies with
bank management. From what we know, the liability side of
SVB'’s balance sheet was mishandled. Beyond that, while a
good bit of the story remains to be uncovered, it's apparent
that some sort of supervisory failure occurred. Any time a bank
grows fourfold within just a few years, that should be a warning
sign to regulators, because rapid growth often outstrips the risk
management capacities of the institution. And the piece of
information that jJumped out at me during the recent Senate
Banking hearing was that the top 10 depositors of SVB had an
aggregate of $13bn in uninsured deposits. With total deposits
of roughly $200bn, it's not a stretch to say that's an anomalous
situation, and one that should have been noticed and zeroed in
on to understand the vulnerabilities that it created.

But it's important to note that the supervisory process can fail
in multiple ways. The most obvious way is that a regional
Federal Reserve Bank or regional office of the OCC fails to
identify risks because they are looking in the wrong place or are
too slow to react. The second type of failure is one in which the
overall supervisory policies put in place by the agency, in this
case the Board of Governors of the Fed, themselves fall short
of what's needed, either due to a top-down decision to go a
little easy on banks or because the supervisors haven't yet
identified new vulnerabilities that the onsite teams need to be
looking for. And the final type of failure is one in which the
dedicated supervisors identify a problem but fail to quickly and
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adequately follow up to ensure that the bank has taken the
appropriate remedial steps.

Based on what we know so far, it seems that the last form of
supervisory failure was present to some degree; we know that
supervisors at the San Francisco Fed identified some of the
very issues that clearly lay at the heart of SVB's failure. But it
appears they may not have followed up quickly enough given
the magnitude of the problem and the fast-growing nature of
SVB. | also suspect that the effort by the Board of Governors
over the past four or five years to relax supervisory oversight
contributed to the supervisory failure.

Allison Nathan: It’s been argued that the 2018 rollback of
Dodd-Frank—bill S.2155—that exempted smaller banks
from strict federal oversight set the stage for the recent
crisis. You opposed that rollback—what’s your view?

Daniel Tarullo: | opposed that bill because | thought it went
way too far in raising the threshold for banks that would receive
special regulation—the $250bn asset threshold struck me then,
and strikes me now, as too high. The bill was based on the
false premise that banks with $100-250bn in assets are not as a
group systemically important, which recent events have proven
untrue. So, the legislation was ill-advised, and may have
contributed to a sense that supervisors and regulators should
ease up on smaller banks.

That said, | don't see a strong direct connection between
S.2155 and SVB's failure, because the rules and regulations
SVB would have been subjected to before S.2155 would not
have uncovered its vulnerabilities. Based on prevailing metrics,
SVB's capital and liquidity coverage ratios might well have been
within the acceptable range. And the stress test that SVB
would have been required to participate in a year earlier was a
single scenario stress test that posited a reduction in interest
rates, rather than the sharp increase in rates that triggered its
troubles. But that's not to say that the supervisory gap is not
very problematic and that there may have been a need to
change regulations to apply them in a more discriminating way
to banks of a particular size. And the Fed had a lot of authority
to do that, even under S.2155; it basically chose not to exercise
that authority.

Allison Nathan: So, how would you rate policymakers’
response to the crisis? Was guaranteeing the uninsured
deposits of SVB and Signature Bank the right action?

Daniel Tarullo: Answering that question requires some
speculation because we, the public, don't have all the granular
information that the regulators and other decision-makers had
during the weekend following SVB's failure. That said, almost
any government of any country, when faced with a burgeoning
banking or financial crisis, will take whatever steps are
necessary to tamp down that crisis before it becomes full-
blown. Those actions may exacerbate the moral hazard
problem, which will have to be dealt with after the crisis
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passes. But that reaction—even overreaction—is very
understandable when governments are otherwise facing a
crisis that could inflict substantial harm to their economy. And,
while another shoe may drop, at least at this point, the actions
taken by the agencies and the Administration appear to have
stabilized the situation. So, the actions so far seem to have
been appropriate, but we will have to wait a bit longer before
we can be confident.

Allison Nathan: How concerned are you that we are at the
beginning rather than the end of this crisis?

Daniel Tarullo: No one should be so bold as to foreclose on
the possibility of another shoe dropping. Other bank portfolios,
particularly portfolios of longer-date fixed income instruments,
have presumably undergone the same impact from the Fed’s
rate hikes and have not been marked-to-market. So, the risk of
further stresses is out there.

Allison Nathan: Could increasing deposit insurance by
raising insured caps, or even guaranteeing all deposits, be
a more lasting solution to the recent crisis?

Daniel Tarullo: Before we talk about raising the deposit limit or
guaranteeing all deposits, we need to get a better handle on
the deposit profiles of other banks—not just the amount of
uninsured deposits, but the nature of them and how they're
being used—to get a sense of how sticky they might be. That
said, especially in light of the FDIC's recent revelation about the
concentration of deposits at SVB, we shouldn't delude
ourselves into thinking that raising the deposit limit to $500Kk,
for example, will do anything to prevent the kinds of bank runs
that we're worried about. Deposit protection as a “solution”
would require a profound change in the nature of the
government's relationship to the financial system—with
Congress willing to provide a public subsidy to banks—or big
increases in the premiums charged by the FDIC or the capital
requirements imposed by regulators to offset the fact that even
the largest depositors would no longer care about the condition
of banks. And while full deposit insurance would be one
solution, it's likely not the only one, especially if the problem is
more discretely limited to a subset of banks with $100-250bn
of assets. So, | hope people don't jump to conclusions without
carefully considering the implications of such large and
fundamental shifts.

Allison Nathan: What—if any —adjustments to rules and
regulations would strengthen the health of the system?

Daniel Tarullo: First, the system would be much healthier if
every bank with over $100bn in assets had to participate in the
Fed's stress test every year, and that test included multiple
scenarios to uncover different kinds of vulnerabilities. All but
the smallest banks should be subject to a rigorous assessment
of their capital positions. Second, given the role that bank runs
played in this episode—and especially the extraordinary speed
of deposit outflows—I couldn’t agree more with the calls to
review liquidity regulations. Even before these events, | worried
that these regulations, not just for mid-sized banks, but for the
largest banks, were too onerous in some respects, while being
too lax in others; such regulations should protect the banking
system and the public but also allow banks to perform
intermediating roles, especially in periods of stress.
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Third, it's pretty clear that the absence of mark-to-market
requirements for the large asset portfolios of bigger banks
needs to be addressed. It's almost a no-brainer that securities
in any sizable “available-for-sale” portfolio needs to be marked-
to-market. The harder question is whether “held-to-maturity”
portfolios should be similarly marked. Five years ago, | probably
would've said they should. But today, concerns about the
robustness of Treasury markets amid an explosion of Treasury
issuance give me pause; if requiring banks to mark-to-market
these portfolios is a large disincentive for banks to hold
Treasuries, market functioning could deteriorate further. Other
regulatory changes may be appropriate. But before we impose
them on mid-sized banks, we need to be sure they have a real
financial stability benefit.

Allison Nathan: What—if any—more lasting impacts might
the recent events have on the banking industry?

Daniel Tarullo: These events will force policymakers to
contemplate where the US banking system is headed.
Specifically, the SVB episode has put front and center the
question of the viability of the business model of mid-sized
banks, which must be analyzed. It may be that such an analysis
reveals a vibrant business model for these banks. But given the
growing importance of scale in succeeding in the banking
industry today, regulators may have a choice to make—allow
these banks to operate with relatively less costly regulation so
that they can continue to compete but recognize that the
recent crises will likely repeat; or impose more regulation on
these banks to bolster financial stability, which would diminish
their medium-term prospects. And if they decide the latter,
what are the implications for M&A? We're already concerned
that very large banks acquiring other banks will lead “too big to
fail” to become “too bigger to fail”. So, how do we feel about
the super-regionals acquiring one of these mid-sized
institutions, or several of them merging? That set of issues
demands serious thought.

Allison Nathan: As a former member of the Federal Reserve
Board, did you agree with the March Fed rate hike?

Daniel Tarullo: Before the SVB events, | thought a 25bp hike
was warranted. But given that the episode in itself tightened
financial conditions, | thought it appropriate to pause at the last
meeting. In any case, the Fed'’s action didn't seem to roil
financial markets, so it's hard to be too critical.

Allison Nathan: How should the Fed weigh inflation risks
versus financial stability risks going forward?

Daniel Tarullo: The conventional wisdom of central bankers is
not to use monetary policy for financial stability purposes,
because there are other tools for that. But that position is
convincing only if those other tools are actually used. One
would hope that the FOMC would have considered the impact
of rapidly rising rates on bank asset portfolios and net interest
margins as well as the implications for non-bank financial
institutions. If the Fed feels that its price stability mandate
requires those rapid rate increases, it needs to be using its
supervisory oversight to be sure bank funding will not be badly
disrupted as a result.
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Interview with Thomas Hoenig

Thomas Hoenig is former President of the Federal Reserve Bank of Kansas City and Vice
Chairman of the Federal Deposit Insurance Corporation (FDIC). He is currently a Distinguished
Senior Fellow at George Mason University’'s Mercatus Center. Below, he argues that recent
banking stress was primarily the result of poor bank management and inadequate capital, and

that more stringent capital requirements will be necessary to create a safer banking industry.
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: Who/what is
responsible for the recent stresses
in the US banking sector?

Thomas Hoenig: Bank management
is first and foremost responsible for
the recent crisis, which resulted from
poor asset risk management and
inadequate levels of bank capital to
weather that mismanagement. Bank
supervisors, who were apparently aware of the risks building
up at these banks but did not address them in a serious or
timely enough fashion, also bear some responsibility. Monetary
policy errors over the past decade were another major
contributor to this episode. It would be impossible to tighten
policy after more than decade of zero or very low interest rates
in an economy as complex as the US" without adverse
consequences. Easy policy in the wake of the Global Financial
Crisis (GFC) and the pandemic was warranted, but the Fed
maintained zero interest rate policy and continued to expand
the base money supply by $120bn per month for well over a
year after the pandemic crisis had passed. And when that
caused an inflation problem, the Fed increased rates by a factor
of 20 in the span of a year, which was inevitably going to result
in bad outcomes. And it did. This was a predictable monetary
policy error that we're now paying for.

Allison Nathan: That said, you’ve called the recent bank
failures inevitable given the Dodd-Frank regulatory
framework. But hasn’t that framework made the banking
industry safer?

Thomas Hoenig: No. Dodd-Frank legislation was more form
than substance, providing a false sense of security rather than
substantive changes that would have required banks to hold
substantially more capital to survive the unforeseen stresses
they inevitably encounter. Provisions requiring living wills of the
largest institutions, including regional institutions, were at best
exercises in contingency planning, but in reality turned out to
be a very substantial paper exercise—in fact, thousands of
pages long—and very difficult to understand. And the stress
tests required under the legislation, while valuable, were
incorrectly thought to be more useful than understanding that
we cannot predict where problems will come from and how
they might evolve.

Allison Nathan: But didn’t Dodd-Frank substantially
increase the amount of capital banks —especially global
systemically important banks (G-SIBs)—were required to
hold, leaving the banking industry well-capitalized, and
effectively safer, today than it was before the GFC?
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Thomas Hoenig: Banks and even bank supervisors talk about
how well-capitalized the banking industry is today. | wish that
were true, but, unfortunately, saying it doesn't make it so.
When assessing capital adequacy, Dodd-Frank relies on a risk-
weighted capital system that has misled banks, bank
supervisors, and the public about the true health of banks.
That's because, for example, US government securities are
assigned a risk weight of 0% under this system since they're
assumed to be very low risk, which means that no capital is
necessary to fund growth in these assets. But owning these
types of securities in an environment of sharply rising rates is
precisely what triggered Silicon Valley Bank’s (SVB) troubles. If
capital rules had instead relied on simple leverage ratios—
equity-to-assets, or tangible capital—the substantial growth in
SVB'’s asset base would have undoubtedly been slower
because the bank would have had to fund every dollar of every
asset that they grew with, say, 10-15% or more of their own
money. That may have given them a stronger capital base to
survive the stresses they faced. Focusing more on these
simple leverage ratios would create a safer banking industry.

When assessing capital adequacy, Dodd-
Frank relies on a risk-weighted capital system
that has misled banks, bank supervisors, and
the public about the true health of banks."

It's also important to note that while capital levels improved in
the wake of Dodd-Frank, improvement from a very low base
doesn't mean the levels are now adequate. During the GFC,
some institutions had tangible capital of around 3%, and today
they have 6%, which they claim is enough. But remember that
the industry lost 6% of its capital in the GFC. Before the FDIC
was founded and before Dodd-Frank and its extensive “too big
to fail” safety net, banks held at least 10-12% tangible capital.
Even then, the banking industry encountered problems, but at
least it had a bigger capital base that helped banks survive. |I've
argued in the past that at least 10% equity-to- assets is an
adequate ratio, and various academic studies suggest adequate
equity-to-asset ratios are in the neighborhood of 15%—well
above where they stand on average today. So, capital levels are
better, but not necessarily adequate relative to the risk that this
highly leveraged industry periodically encounters.

The banking industry argues that raising capital requirements
would slow loan growth, which it may, but it would also create
a safer industry, which could ultimately reduce the cost of
capital and provide institutions more staying power during
recessions. And even if banks’ cost of capital rises, forcing
them to charge higher rates to cover their costs, that in itself
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would discipline out the highest risk activities, lowering the
likelihood of a crisis.

Allison Nathan: But wasn’t the source of the recent bank
stresses a liquidity problem triggered by a run on deposits
rather than a capital adequacy problem?

Thomas Hoenig: One always follows the other. In the case of
SVB, the fear of insolvency given the bank’'s enormous
unrealized losses led to a liquidity problem that hastened its
failure. But the fundamental cause of the failure was poor
management practices, inadequate capital, and assets that
were obviously substantially underwater. So, it was a solvency
problem that became a liquidity problem.

“ ...the fundamental cause of [SVB's]
failure was poor management practices,
inadequate capital, and assets that were
obviously substantially underwater. So, it was
a solvency problem that became a liquidity
problem.”

Allison Nathan: Some people argue that the 2018 rollback
of Dodd-Frank, which exempted smaller banks from strict
federal oversight, contributed to the recent crisis. Do you
agree?

Thomas Hoenig: That argument is a bit of a red herring. While
the regulatory changes no longer required a standard stress
test for all banks, nothing in those changes prevented bank
supervisors from scrutinizing asset/liability management
programs and the capital adequacy of smaller banks, and
requiring more capital for higher-risk assets. And when
unrealized losses were mounting, as was clearly visible in the
Fed’s June 2022 stress test results report, nothing kept bank
supervisors from flagging their concerns and advising these
banks to strengthen their capital accounts. For that matter,
nothing prevented bank management from using its good
sense to acknowledge the risks that they were exposing
themselves to.

Allison Nathan: How would you rate policymakers’
response to the recent bank crises? Has it been sufficient to
stabilize the banking industry and shore up confidence in it?

Thomas Hoenig: That remains to be seen. However, on the day
that the extent of SVB's troubles came to light, the degree of
policymakers’ surprise and their inability to execute a purchase
and assumption over that weekend did not reflect favorably on
them. But, while it is difficult to say for sure without insight into
everything that occurred over that weekend, | honestly probably
would have also supported the systemic exemption they
pursued to protect the depositors of SVB. | am concerned about
the moral hazard issue that this type of action exacerbates,
which, again, could be mitigated by raising capital ratios to put a
greater cushion in place between depositors, the FDIC, and
investors. But in a crisis, you do what you have to, and this
action seemed like a reasonable one to take to stave off further
bank runs. Hopefully, all participants—the banks that will remain
under pressure because rates are still high, as well as their
supervisors—will learn from this episode and be better prepared
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in the future. That will determine the ultimate grade
policymakers will get for how they dealt with the recent
stresses.

Allison Nathan: Has the stress in the European bank
industry —and the Credit Suisse developments in
particular—been an extension of US bank stresses, or is it
something different?

Thomas Hoenig: The Credit Suisse situation is different by a
degree, perhaps, but the fundamental problems are the same—
bad management, inadequate capital, and an unfortunate need
to intervene and therefore extend the moral hazard issue.

Allison Nathan: How concerned are you that other banks
might fail? Is the worst of the current crisis more likely
behind us, or ahead of us?

Thomas Hoenig: I'd like to tell you that | think this crisis has
reached its end. But given that the US banking system has
roughly $23tn of assets, and one bank with $200bn of assets
caused the recent stresses, it's reasonable to expect that there
are other weak links in the system. Again, the speed and
magnitude of the policy rate hikes we've seen will continue to
have major effects on all institutions, and the recent events
must serve as a wakeup call for the Fed, the bank supervisors,
the FDIC, and the OCC to scrutinize all banks of substance that
could pose a systemic problem.

Policymakers also need to be better prepared to execute the
purchase and assumption of failing institutions, which
effectively protects all depositors because the deposits are sold
to another bank or third party—hopefully at a premium to
reduce the cost to the FDIC—without having to invoke the
systemic risk exemption. And the banking industry must be
better prepared from a liquidity perspective, but especially from
a capital perspective, so that in these uncertain times, it can
better weather the unexpected. | realize those are big issues,
but we are heading down a rough road ahead, and they need to
be considered in order to maintain a sustainable banking
system and recovering economy.

Allison Nathan: You served as President of the Kansas City
Fed for two decades. Given the current stress in the US
banking sector, should inflation remain the Fed’s policy
priority?

Thomas Hoenig: Yes, because if it isn't, we could very well end
up with a repeat of the 1970s when policymakers stopped
hiking too soon and inflation re-ignited to an eye-watering 14%.
But, again, we must be prepared to deal with the reality that
prioritizing price stability will inevitably have consequences for
financial stability. Balancing this priority with maintaining
financial stability will undoubtedly be no small challenge. And Ill
say again that the best way the banking industry itself can meet
this challenge is by maintaining capital levels that are high
enough to endure the unexpected problems that will inevitably
surface. It's always the unexpected that becomes the next
crisis, whether it's subprime loans in 2008 or government
securities and duration risks today. So, | hope this episode
ultimately leads to stronger capital positions across the industry,
and that banks also take this opportunity to scrub their portfolios
and make sure they are concentrated in high-quality assets.


https://www.federalreserve.gov/publications/files/2022-dfast-results-20220623.pdf
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Monitoring small bank stress in the US

David Mericle, GS Chief US Economist, Vinay Viswanathan, GS mortgage strategist, and James Yaro, GS

equity research analyst, assess recent pressures on small banks and their spillover effects. They find that
while funding markets continue to function and banks have access to liquidity, some banks have faced

meaningful deposit outflows and will face higher borrowing costs as other funding sources replace deposits.
Banks have shored up liquidity by borrowing from
FHLBs, the Discount Window, and the BTFP, which has
helped to maintain healthy market functioning even as
funding costs have risen somewhat

Depositors have likely moved from banks to money
market funds, although the squeeze on deposits seems
to be abating

Following the emergence of banking stresses, deposits at US
banks declined...
Weekly change in deposits at US banks, $bn

40 -

According to the Fed's H.8

data, deposits at domestic

banks declined over the weeks
ending Mar 15 and Mar 22

-120 -

1/4 111 118 1/25 2/1  2/8 2/15 2/22 3/1 3/8 3/15 3/22

Source: Federal Reserve, Goldman Sachs GIR.

Daily bond issuance by Federal Home Loan Banks (FHLBs)—an
indirect measure of banks’ use of wholesale funding markets to
meet liquidity needs—has risen...

Daily FHLB issuance of floating-rate bonds, $bn

100 -
90 FHLB issuance increased
| to over $300bn the week
80 - ending Mar 15; issuance
has since decreased
70 - -
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Source: FHLB, Goldman Sachs GIR.

...while money market funds—a likely destination for bank
deposit outflows—saw large inflows, suggesting some migration
away from deposits, but that has since slowed somewhat...
Money market fund (MMF) net flows, $bn

150 1 MMFs saw weely inflows of
125 4  $120bn and $117bn in the two
weeks immediately following
100 4 bank stress emergence, but
75 | that has slowed to $66bn in
the last week

.75
Jan-22

Aor-22
Source: Morningstar, Goldman Sachs GIR.
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...and usage of the Fed’s Discount Window has increased in recent
weeks as has banks’ usage of the newly introduced Bank Term
Funding Program (BTFP)

Federal Reserve facility usage, $bn

m Discount Window

m Bank Term Funding Prograi

Discount window
borrowing has

180 4 increased substantially
160 4| and banks have drawn
140 - from the BTFP
120 -
100 -
80 -
60 -
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September Prior 3 Week Week Week
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Source: Federal Reserve, Goldman Sachs GIR.

..and internet searches for withdrawal related words have
declined, suggesting bank deposit outflows have diminished
Daily US Google searches related to bank withdrawals, index
120 -

Daily US searches
100 | related to bank
withdrawals intially
spiked following the
80 - emergence of banking
stress, but has since
60 - mostly normalized
40 -
20
0

1/1/23  1/15/23  1/29/23  2/12/23 2/26/23 3/12/23 3/26/23
Source: Google Trends (https.//www.google.comy/trends), Goldman Sachs GIR.

Borrowing costs in US money markets have risen, but the

system’s overall functioning remains smooth

SOFR (99th percentile) minus fed funds rate (5d avg.)
80

In the overnight repo

70 market, the costliest
transactions (those at the
60 99th percentile) continue to
occur at a normal spread to
50 the fed funds rate, despite

rising amid banking stress

0 - T

Jan-20 Jun-20 Nov-20 Apr-21 Sep-21 Feb-22 Jul-22 Dec-22
Source: Haver Analytics, Goldman Sachs GIR.

Equity research views are expressed by James Yaro, an Equity Research Analyst covering advisors and investment banks, and large-cap banks; Macro research views are
expressed by David Mericle, GS Chief US Economist and Vinay Viswanathan, GS mortgage strategist.
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Q&A on US and European banks

Richard Ramsden, Chris Hallam, and Ryan
Nash answer questions about the state of the
US and European banking systems

Q: What led to the recent US bank stresses?

A: Over the course of the Covid pandemic, a combination of
extraordinary fiscal stimulus and quantitative easing (QE)
resulted in significant growth in the Fed’s balance sheet, and
therefore deposits in the financial system. Between March
2020 and December 2021, deposits in the financial system
grew by around 25%, or $4tn. This deposit growth happened at
a time when lending growth was anemic, so banks invested a
significant share of the deposit inflows into securities;
securities portfolios on banks’ balance sheets grew by 48%, or
$2tn, over the same period.

Against this backdrop, as the Fed started to tighten financial
conditions last year both through short-term rate hikes and
quantitative tightening (QT) to bring inflation under control,
banks began to experience two key shifts. First, they faced
deposit outflows—with deposits down around 10% from their
peak—as companies found it more difficult to raise cash in a
higher rate environment. Second, banks experienced significant
unrealized losses on their securities books as the value of these
securities fell as interest rates rose, resulting in losses of ~9%
of total securities books as of 4Q22. Silicon Valley Bank (SVB)
was the first major bank that sold securities and crystalized
those losses to meet deposit outflows. A capital raise to cover
these losses failed, and a significant run on deposits occurred,
which resulted in the bank entering into FDIC receivership.

The FDIC’s initial decision not to make all depositors whole led
depositors more broadly to reassess counterparty risk for the
first time since the Global Financial Crisis (GFC), resulting in
deposits moving from the banking system into money market
funds as well migrating to global systemically important banks
(G-SIBs), which, given their higher capital and liquidity
requirements, were deemed to be less risky.

Q: What makes this banking crisis different?

A: Most banking crises happen alongside concerns about a
deteriorating macroeconomic backdrop, which leads to
questions about credit quality and, in turn, the adequacy of
bank capital. For example, in 2008 we estimate that US banks
incurred close to $1.5tn of credit losses on loans and securities
as asset values fell sharply and borrowers struggled to repay
their loans, forcing banks to raise around $150bn of capital.

The current crisis is different in that it has occurred at a time
when unemployment and default rates are very low. Net
charge-offs for the banking system—the value of loans that are
unlikely to be recovered—are close to 30-year lows, and the
banking system appears very well capitalized. The cause of the
current crisis has instead been a duration mismatch between
the asset and liability sides of bank balance sheets. Whereas
banks had very long duration assets, deposits turned out to be
much shorter in duration than had been assumed. This is also
the first banking crisis that is playing out in a digital age, in
which the interplay between technology and social media is
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resulting in deposit runs happening much faster than in the
past. For example, SVB lost 25% of its deposits in one
morning, while First Republic Bank (FRC) lost around 58% of its
uninsured deposits in approximately three days.

Q: Has the stress on the US banking system diminished
recently?

A: The data paints a mixed picture. Banks have several ways of
generating liquidity: (1) increasing deposits, which are their
primary funding source, (2) accessing government funding
facilities such as the Fed's discount window and the Bank Term
Funding Program (BTFP), which allows banks to pledge eligible
collateral at par (1yr term funding at a rate of 1yr OIS+10bp), (3)
entering into repurchase agreements with their securities
through the Fed’'s Reserve Repo Facility (RRP), and (4) pledging
collateral to the Federal Home Loan Bank (FHLB).

On the positive side, borrowing from the Fed emergency
lending facilities—the discount window and the BTFP—
stabilized between March 15 and 22 and has since declined
slightly over the week ending March 29, although usage of the
discount window remains significantly elevated relative to pre-
crisis levels. On the negative side, flows into money market
mutual funds, a likely destination for outflows from bank
deposits, were elevated at $120bn in the weeks of March 15
and 22, although fell to only $66bn in the week of March 29.
Concerns around counterparty risk and the ability to earn higher
yields have also led corporate treasurers to move deposits out
of smaller banks. This is backed up by the Fed's H.8 release—
that reports total deposits across the banking system—which
showed that over the past two weeks on net, small bank
deposits declined ~$190bn and large bank deposits declined
~$23bn, although we note that the data may have been
impacted by certain banks being added or removed from the
list. Despite this deposit migration, so far, we've seen
increases in deposit pricing—one method of attracting
deposits—mostly among credit unions and online banks, with
regional banks increasing deposit rates only slightly, likely in
part because raising deposit pricing could be interpreted as a
sign of weakness by investors.

In addition, while FHLB borrowing—an indirect measure of the
degree to which banks are turning to wholesale funding
markets to meet liquidity needs—has fallen from around
$380bn in the week of March 15 to around $80bn in the week
of March 22, it remains elevated relative to history (annual
FHLB issuance is normally around $400-600bn). On top of that,
balances in RRP fell by $125bn the week of March 15, which
suggests that banks’ funding needs were large enough to drive
FHLB issuance rates above what could be earned at the RRP,
and money market fund investors may have rotated assets out
of the RRP and into FHLB debt, driving liquidity into the banking
system.

Q: What has been the regulatory response and how
effective has it been?

A: So far, the regulatory response has consisted of the
following: (1) an implicit guarantee on all deposits and (2) the
creation of the BTFP. The response falls short of the blanket
guarantee on deposits that the market seemed to have been
looking for, which the FDIC doesn’t have the legal authority to

10
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explicitly grant and can only be done by Congress (see pgs. 18-
19). Without a full guarantee, we believe that corporate
treasurers are likely to continue shifting deposits either into
money market funds or larger institutions, although we expect
the speed of the migration will moderate, as some data
suggests it may have begun to do. It's also still not clear if
weaker institutions can be acquired by larger institutions
outside of the FDIC process, given (1) the significant negative
mark-to-market, and hence capital need, on fixed rate loans and
securities that would occur in a transaction, (2) the President’s
Executive Order that instructs agencies to examine the impact
of consolidation on competition, and (3) that the very largest
banks (those with more than 10% of total industry deposits like
BAC and JPM) are not permitted to acquire other banks without
an exemption to go above the 10% cap.

Q: How vulnerable do other US banks in our coverage look
at this point?

A: US G-SIBs don’t look vulnerable. Post the GFC, these
institutions have been forced to operate with considerably
more capital, liquidity, and oversight than other institutions.
Common Equity Tier 1 (CET1) capital ratios for G-SIBs average
12.3%, well above regulatory minimums, and tangible common
equity to tangible assets (TCE/TA) ratios—a metric used to
assess the health of banks—stand at 6%. While requiring G-
SIBs to mark-to-market their held-to-maturity securities would
result in CET1 ratios falling to 4.5% and TCE/TA ratios falling to
an estimated 4.7 %, these institutions are unlikely to experience
the types of deposit outflows that could prompt the selling of
such securities before they mature, given G-SIBs’ lower risk
profile.

Regional bank CET1 ratios average 9.5%, also well above
regulatory minimums, and their TCE/TA ratios stand at 5.6%,
with those only slightly falling to 5.1% after taking into account
the full mark-to-market on held-to-maturity securities portfolios.
All that said, until 1Q23 earnings results come in, it is difficult to
know what the deposit migration has been from the regional
banking system and if some of that liquidity will return once the
crisis subsidies.

Q: Post the recent bank failures, are policymakers likely to
enact tougher regulations on regional banks?

A: Currently, regional banks are subject to less onerous
regulations in areas such as capital, stress testing, leverage,
and liquidity (see pgs. 21, 28, and 29 for more details on the
current state of US bank regulation and acronym definitions).
Following the recent events, we expect regulators to look to
enhance regulations on regional banks, with a focus on capital
and liquidity for banks with less than $250bn in assets. In
particular, we see potential for raising minimum capital
requirements, no longer allowing regional banks to exclude
AQCI from regulatory capital—which could result in Tier 1
common ratios for regional banks falling from 9.9% to 7.7 %—
and subjecting regional banks to LCR and NSFR requirements.
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Q: How great has contagion been outside of the US, and is
it likely contained at this point?

A: The market has put pressure on the weakest links in the
banking system since the failure of SVB, with Credit Suisse
(CS) being the most notable example. However, we believe
that the European policy response has been successful in
terms of limiting any further contagion into the European
banking system from the US bank stresses. In many ways, the
resolution to CS is a classic bank resolution, in which the
troubled CS is being acquired by UBS and recapitalized through
a combination of the full write-down of CS’s ~$16bn of
Additional Tier 1 (AT1) bonds and a $9bn government
guarantee. While we saw some moderate European bank credit
default swap (CDS) spread widening in the days following the
announcement of the acquisition, we believe that some of this
was driven by institutions looking to reduce counterparty
exposure in the context of limited liquidity in the CDS market.

Q: Will the recent US and European bank crises impact
bank lending and credit availability?

A: We expect the recent crises to impact the availability of
credit in the real economy. Lending standards were already
tightening heading into this banking crisis, and concerns around
liquidity are likely to exacerbate those trends. While the impact
will likely vary by product, we expect some pull back on banks’
corporate lending, and, in particular, commercial real estate
(CRE) lending. Much of this lending is conducted by banks with
<$250bn in assets—indeed, we estimate that banks with
<$250bn in assets hold ~75% of total domestic CRE loans on
their balance sheets, although CRE as an asset class
represents only 25% of total lending across the banking
system. Deterioration in credit quality in CMBS pools already
occurred in February (defaults in office CMBS were up 55bp
MoM), and this trend could accelerate in coming months as
lending availability continues to deteriorate (see pg. 24).

Other areas we think could be particularly impacted are
residential mortgages and auto, which together make up a
quarter of bank loan books. More broadly, our economists look
for a 2.6% drag on the total stock of bank lending in the US
(see pgs. 14-15) and a ~10pp tightening in European bank
lending standards on the back of the recent crises, which will
likely impact growth in both regions.

Richard Ramsden, Head of the Financials Group

Email:  richard.ramsden@gs.com Goldman Sachs and Co. LLC
Tel: 212-357-9981

Chris Hallam, European Banks Equity Research Analyst

Email:  chris.hallam@gs.com Goldman Sachs International

Tel:  44-20-7552-2958
Ryan Nash, US Regional Banks Equity Research Analyst

Email:  ryan.nash@gs.com Goldman Sachs and Co. LLC

Tel: 212-902-8963
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The state of US banks in pics

Funding positions are healthy: the average loan to deposit ratio
is well below 100%, with Silicon Valley Bank’s having been
particularly low...

Loan to Deposit ratio (4Q22)
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...and capital positions are sound: CET1 ratios are well above
regulatory minimums, with Silicon Valley Bank’s sitting at the
higher end of the range
Common Equity Tier 1 (CET1) ratio (4Q22)
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While significant deposit outflows precipitated the recent

crisis, the risk of significant deposit flight looks relatively low,

with roughly half of deposits being FDIC insured...

% of deposits that are FDIC insured (4Q22)
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...and retail deposits, which are less prone to runs, account for
around 50% of total deposits on average

GS estimated retail deposits as a % of total (4Q22)
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While held-to-maturity securities also played a large role, they
generally account for small shares of banks’ average earning
assets, though some banks have relatively high shares...

HTM securities as a % of AEA (4Q22)
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Source for all exhibits: Company data, SNL Financial, Goldman Sachs GIR.
Special thanks to GS US Banks analyst Will Miele for charts.
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...even adjusted for rate-driven losses on HTM securities, regional

and large banks’ tangible common equity to tangible assets ratio is

on average around 5%

TCE/TA adjusted for HTM unrealized losses (4Q22)
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The state of European banks in pics

European banks are in a healthy position from a liquidity Funding positions are also healthy: the average funding ratio is well
perspective above 100%...
Liquidity Coverage Ratio (2022) Net Stable Funding Ratio (2022)
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...and the average loan to deposit ratio is below 100% Capital positions are strong: Tier 1 capital ratios are high...
Loan to Deposit ratio (2022) Tier 1 Capital Ratio (2022)
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...and CET1 ratios are well above regulatory requirements... ...with unrealized losses on held-to-maturity securities likely having
2022 CET1 ratio compared to regulatory requirement only a limited impact on capital ratios
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Maximum Distributable Amount is the sum of the minimum capital
requirement (Pillar 1), the bank-specific capital requirement (Pillar Il), and the
Capital Requirements Directive (CRD) buffer requirement.
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Source for all exhibits: Company data, Goldman Sachs GIR.
Special thanks to GS Europe Banks analyst Patrik Nilsson for charts.
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An economic headwind, not a hurricane

David Mericle and Manuel Abecasis assess
the impact of recent small bank stress on
lending, growth, and Fed policy

At the March FOMC meeting, both the statement and Chair
Powell noted that recent stresses in the US banking sector are
likely to result in tighter credit conditions, which will likely
weigh on economic activity. While it is still too early to have a
confident view on the implications of the banking turmoil for
the US economy, we estimate that stress on small and midsize
banks will result in a tightening of lending standards, which we
think will impose a moderate drag on growth and could, in
principle, substitute for some monetary policy tightening.

The current situation

Policy support to the banking sector has been aggressive (see
pgs. 18-19), and the situation seems to have stabilized
somewhat over the last week. Still, worries remain that the
recent events have made large depositors such as corporate
treasurers and wealthy individuals who are not fully protected
by deposit insurance more concerned about risks at small and
midsize banks, which could lead to continued outflows to larger
banks and to alternatives to bank deposits like Treasury
securities.

How serious is the problem at this point? Only regulators can
see real-time changes in deposit levels at individual banks, but
the data available to the public indicate that deposits have
begun to migrate out of banks. Liquidity provision by the
Federal Home Loan Banks (FHLBs), coupled with access to the
discount window and the Fed's new Bank Term Funding
Program, is helping banks meet their near-term needs, and
banks have made use of these facilities to build up substantial
cash positions. The extent of deposit outflows from small and
midsize banks to large banks is less clear, and how far outflows
will ultimately go is even less clear.

Accordingly, financial markets remain concerned about small
and midsize banks. Although regional bank stock prices have
recovered from their recent trough, the S&P regional banks ETF
remains nearly a quarter below its level prior to the failure of
Silicon Valley Bank (SVB).

The role of small bank lending in the US economy

It is still too early to have a confident view on the implications
of the recent banking turmoil for the US economy.
Nevertheless, we know that small and medium-sized banks
play an important role in the economy. Banks with less than
$250bn in total assets account for around 50% of total
commercial and industrial (C&l) bank lending and banks with
less than 35% of deposits covered by FDIC insurance account
for around 6%. Commercial and real estate (CRE) lending is
even more exposed to smaller banks (see pg. 24), with banks
with less than $250bn in total assets accounting for around
80% of total CRE bank lending and banks with low shares of
FDIC-insured deposits accounting for 6%. Consumer lending is
less exposed, as banks with less than $250bn in total assets
account for around 45% of total consumer lending and banks
with low shares of FDIC-insured deposits account for 1%.
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By sector, we find that the manufacturing and commercial real
estate industries account for nearly a third of bank borrowing,
and the combined share is closer to 50% if including
commercial real estate investment across other industries.
Manufacturing and commercial real estate also account for a
third of fixed investment GDP, which we expect to be
disproportionately impacted by tighter lending standards.

Encouragingly, though, we find a positive correlation across
industries between bank-loan intensity and average firm size,
which is important because larger firms tend to have greater
access to alternative sources of capital. Other things equal, this
means that the $16mn average firm size in the manufacturing
sector argues for a relatively smaller drag on manufacturing
capex.

Small and medium-sized banks account for ~55% of total loans
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Source: Federal Deposit Insurance Corporation, Goldman Sachs GIR.

Manufacturing and CRE firms get nearly a third of bank lending
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Note: Bank loan percentages reflect the average of: industry shares reported by regional banks
(combined loan books of CFG, FITB, HBAN, KEY, MTB, RF, SNV, and ZION) and GS
estimates using official data (Census Data Quarterly Financial Report for corporates and
Federal Reserve Flow of Funds data for REITs and nonprofits). Data exclude loans to farms

and to other banks. GDP and employment shares reflect 2022 data, investment shares reflect
2019 capital stock accounts as a percent of private and government fixed asset investment.

Source: Company data, Department of Labor, Department of Commerce, Federal
Reserve Board, Goldman Sachs GIR.

Estimating the macroeconomic impact of small bank stress

We use two approaches to estimate the macroeconomic
impact of small bank stress. In our first approach, we assume
that small banks with a low share of FDIC-covered deposits
reduce new lending by 40% and other small banks reduce new
lending by 15%. We assume that large banks lend to some of
the borrowers turned away by smaller banks but are a bit more
conservative in their lending in general because of the
heightened uncertainty of the economic environment, resulting
in no net change in their lending. These assumptions imply a
drag on the total stock of bank lending of just under 2.5%, or a
bit over $300bn. We then use estimates of the elasticity of
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GDP to loan supply drawn from economic studies to estimate
the impact on GDP?. This implies a drag on 2023 GDP growth
of about 0.25% (Q4/Q4).

Second, we use the expanded version of our financial
conditions growth impulse model that captures the effects of
both changes in market-based financial conditions (as
measured by our financial conditions index (FCI)) and changes
in bank lending standards (as measured by the Fed's Senior
Loan Officer Opinion Survey (SLOQOS)). Changes in bank
lending standards track subsequent changes in lending activity
well, so this variable should also have a strong statistical
connection with broader economic activity. We assume that
bank lending standards will tighten more than during the dot-
com crisis, but less than during the 2008 financial crisis or the
height of the Covid pandemic. Our expanded FCI growth
impulse model implies a growth drag of a further 0.5pp beyond
that already implied by the lagged impact of the tightening in
recent quarters. The estimates from these two approaches are
consistent with findings from academic studies on the growth
effects of falls in bank stock prices and accounting measures of
equity capital.

We have also found that tighter lending standards have the
largest impact on capex, and the tightening we assume implies
an additional 3pp drag on capex in 2023 (Q4/Q4).

Our expanded FCI growth impulse model suggests that additional
tightening in lending standards will subtract roughly 0.5pp from

2023 GDP growth...
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2.0 4

1.5 4
1.0 4
0.5 -
0.0 -
-0.5 4
-1.0 4

-1.5 1 mm FCI

20 1 = FCl and SLOOS, No Tightening
- 3 FCI and SLOOS, Continued Tightening
-2.5

1[2]aa[1]2[ala]1]2[a a[1]2]sa[1]2]a]a]1]2]s]4]
2019 2020 ‘ 2021 2022 ‘ 2023 2024 ‘
Source: Goldman Sachs GIR.

...and 3pp from capex growth
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Economic headwind, not hurricane

The impact of small bank stress is more likely to be a
headwind, not a hurricane for economic growth, for several
reasons. First, banks have already been tightening their lending
standards since mid-2022, so the incremental impact of the
recent turmoil on credit availability and growth should be much
smaller than in a situation such as 2008 when the prior
expansion was largely built on easy credit. Relatedly, the
private sector runs a small financial surplus today, compared
with a sizable deficit on the eve of the 2008 crisis. Second, we
do not expect larger banks—which have higher capital and
liquidity standards than smaller banks and are subject to more
stringent stress tests—to reduce their loan supply further on
the back of the recent turmoil. Third, unrealized losses on held-
to-maturity government bond portfolios have diminished amid
the recent rates market rally, another major difference with
2008 when problematic assets lost value during the crisis.
Fourth, demand for credit in commercial real estate—where
80% of outstanding bank loans come from <$250bn asset
banks—was already under pressure due to post-Covid changes
in the real economy, so the incremental impact of reduced
credit supply may end up being quite muted in that sector. And
fifth, the multiplier effect should be low in an economy with
excess demand for workers.

Fed implications

Unless bank stress significantly changes the economic outlook,
the Fed’s goal for the year will remain to keep demand growth
positive but below potential in order to keep the rebalancing of
supply and demand on track so that inflation eventually returns
to the 2% target.

Earlier this winter, weak business confidence and the initial
tightening in lending standards brought on by widespread
recession fears helped to limit demand growth, sharing that
burden with monetary policy tightening. Our analysis implies
that incremental tightening in lending standards will also help to
dampen demand somewhat, and could in principle substitute
for some monetary policy tightening.

How many rate hikes would a tightening in lending standards
be worth? Our rule of thumb is that 100bp in unanticipated rate
hikes tends to tighten financial conditions by around 100bp on
average, which reduces GDP growth over the next year by
around 100bp. This means that our baseline estimates imply
that banking stress and the resulting further tightening in
lending standards would have the same impact on the
economy as, and could substitute, for roughly 25-50bp
tightening in our financial conditions index, around the amount
one would expect from one to two 25bp rate hikes.

David Mericle, Chief US Economist

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

Goldman Sachs & Co. LLC

Manuel Abecasis, US Economist

Email:  manuel.abecasis@gs.com Goldman Sachs & Co. LLC

Tel: 212-902-8357

' The estimates of the elasticity of output to loan supply encompass a wide range, from Calomiris and Mason (2003), who estimate an elasticity of 0.45, to Ashcraft
(2005), who estimates an elasticity of around 0.1, and Ashcraft (2003), who finds an elasticity close to zero. Peek and Rosengren (2000) estimate an elasticity of
construction activity to changes in lending of 1.1. We deliberately use an elasticity from the lower end of the range of estimates, 0.1, because at a time when there
is excess demand for workers, many of the workers who might have been employed by activities financed by these loans will instead find some other employment.
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Interview with Gary Gorton

Issue 117

Gary Gorton is Frederick Frank Class of 1954 Professor of Finance at the Yale School of
Management. He has authored numerous papers and books on bank panics, including Slapped
by the Invisible Hand: The Panic of 2007. Below, he argues that insuring uninsured bank
deposits would reduce the risk of bank runs, but that policymakers should focus on

monitoring short-term debt—the root of financial crises—more broadly as well.
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Jenny Grimberg: You’'ve extensively
studied US bank panics. Give us
some context for why bank panics
occur and how they evolve.

Gary Gorton: Banking panics, and,
synonymously, financial crises, are
due to bank runs. Banks are firms that
issue short-term debt in various forms,
and those forms of short-term debt
are vulnerable to withdrawals or rollover failure. Bank runs have
plagued market economies throughout history, in developed
and emerging market economies, in countries with and without
central banks and with and without deposit insurance. For a
brief period in US history, 1934 to 2007, no bank panics
occurred, because the dominant form of short-term debt was
demand deposits, which were insured following the 1933
passage of nationwide deposit insurance. But the banking
system morphed to be significantly more of a wholesale
system starting in 2007; in 1984, around 75% of all bank
deposits were insured, whereas today only around 50% are.
Uninsured deposits are vulnerable to runs. That's no surprise to
anyone, except apparently to the Fed.

Jenny Grimberg: So, is insuring uninsured deposits the
answer to how to prevent bank panics?

Gary Gorton: Only two answers exist. One, backing short-term
debt with high-quality collateral such as Treasuries. And two,
insuring deposits, with the caveat that only transaction
accounts—those with very low interest rates—should be
insured. Households have checking accounts for transactional
reasons, whereas some uninsured depositors, like companies,
keep much more money in the bank than they need for
transactions, which was clearly the case for SVB's largest
depositors. Deposits that aren’t required for transactions
shouldn’t be insured.

Jenny Grimberg: Backing deposits with Treasuries seems
to have been the very thing that got Silicon Valley Bank
(SVB) into trouble, because it faced large unrealized losses
on these holdings as interest rates soared. So, should we
really be encouraging more of this activity?

Gary Gorton: SVB's issue wasn't that it held Treasuries in its
asset portfolio. In fact, it intended to hold those Treasuries to
maturity, and if it had, those assets would've paid off. The
problem was that its depositors became aware of and
concerned about these large unrealized losses, which
prompted a run on deposits so large that SVB was forced to
sell assets to meet deposit outflows, thereby turning these
unrealized losses into realized ones. Basically, if nobody knew
what SVB held in its asset portfolio, the run on its deposits
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wouldn't have occurred. For all the focus on bank transparency,
the reality is that banking traditionally has been an opaque
business, and opacity in banking is desirable. A bank’s asset
portfolio should be something only its bank examiners see and
monitor to prevent undue panic.

Jenny Grimberg: Some people have argued, though, that
it's the responsibility of depositors to assess the banks
they're putting money in. What's your view?

Gary Gorton: That argument, which would entail sending out
call reports—quarterly reports of a bank’s financial condition—
to every American household, doesn’t make sense and isn't
going to work. Individual households don’t know how to
perform credit analysis, and call reports don't provide specific
enough information in any case to accurately assess a bank'’s
health. We're also not talking about investing in a portfolio or
buying stocks but about money, which everyone needs for
transactions. It makes no sense for you to write me a check
and for me to say that | need a couple weeks to accept it
because | must analyze your bank first. Large institutions that
are more likely to have uninsured deposits, like many of SVB's
depositors, may have more resources to be able to assess the
health of the banks they utilize, but are also not experts in this
area. It's no different than, say, how individuals and companies
deal with the electrical grid—should | or my company study it
because the power might go out? No. We have electrical grid
experts for that, just as we have bank examiners.

Jenny Grimberg: Examiners from the San Francisco Fed
reportedly issued warnings to SVB and placed the bank
under supervisory review, yet the bank still failed. So, was
this a failure of bank supervision?

Gary Gorton: We don't know what SVB was cited for by the
San Francisco Fed examiners, and what—if any—actions the
examiners took to remediate the problems, and we may never
know because that information is proprietary. But the
vulnerability of banks to a run on uninsured deposits doesn’t
seem to have been an area of focus for the Fed. And even if it
was, they probably couldn’t have done much about it—
examiners can't dictate the amount of uninsured deposits that
a bank can hold. But the Fed probably could’ve checked the
bank's asset side more carefully to make sure it didn't have
cracks that would cause uninsured depositors to run.

Jenny Grimberg: Has bank regulation —like Dodd-Frank—
helped at all to reduce the system’s vulnerability to the
type of stresses that have recently played out?

Gary Gorton: No. The measures that Dodd-Frank implemented
had nothing to do with bank runs. People look for excuses
when the fact of the matter is that uninsured deposits are
vulnerable to runs. It's that simple.
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Jenny Grimberg: But could more regulation, like some of
the proposals that came out of the recent Senate Banking
Committee testimony, have prevented the recent stresses?

Gary Gorton: You can't solve every problem with higher capital
and liquidity requirements. Amid huge demand for safe assets,
not enough of them exist to back up all short-term debt. And
so, requiring all short-term debt to be backed by such assets
would drive short-term debt issuance into the private market.
That's essentially what happened following the National
Banking Acts of the 1860s, which required national banks to
back their money with US Treasury bonds. Treasuries were in
short supply, so a shadow banking system developed. That's a
bad outcome; we shouldn’t be adopting solutions that push risk
out of the banking system. We've traditionally prevented that
from happening through ‘carrot and stick’ bank regulation. The
carrot was the profit that the limited number of “charter” banks
permitted to operate in the regulated banking system earned,
otherwise known as their ‘charter value’. Banks had an
incentive to behave because that charter value was significant
and not worth jeopardizing. But we no longer have a carrot.
Regulators now just beat banks with a stick every time
something bad happens. That's not intelligent bank regulation.

Jenny Grimberg: Ultimately, who/what is really to blame
for the recent bank stresses?

Gary Gorton: It's very easy to blame bank management.
Anytime something bad happens at a financial firm, that seems
to be the answer—the management was terrible, and they
engaged in moral hazard. But that's not a satisfying explanation.
| blame the general mindset of academics and policymakers,
who seem to have no understanding of what a financial crisis is
and what causes it—at root, financial crises are about short-
term debt. But modern crises have obscured this underlying
cause. The Global Financial Crisis (GFC) was a classic bank run.
But because the run happened on trading floors, it wasn't
observed by outsiders, who then only observed the effects of
the run—bank bailouts and the so-called moral hazard that
allegedly created—and incorrectly interpreted them as the
causes, never mind that believing moral hazard to be the cause
of financial crises doesn't explain why there were no financial
crises between 1934 and 2007.

If policymakers actually understood that short-term debt was at
the root of financial crises, they would go out and find it, and
keep tabs on it. But that's the real challenge, because short-
term debt comes in many forms. Repurchase agreements
(repos), for example, grew into a large category of short-term
debt over the last several decades. Variable denomination
floating rate notes, which are retail products sold by non-
financial firms like the financing arms of car companies that are
redeemable on demand and pay interest based on the money
market rate, are another form of short-term debt. The short-
term debt at the root of the recent crisis was uninsured
deposits, which, again, is why policymakers should very
seriously consider insuring uninsured deposits.
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At root, financial crises are about short-
term debt.”

Jenny Grimberg: Are you at all concerned, though, that
doing so creates a moral hazard problem?

Gary Gorton: No. | don’t think moral hazard problems exist.
Some regulators and politicians seem to believe that banks are
run by inherently evil people who turn up a risk dial on the wall
whenever policymakers try to make the banking system safer.
But I've done academic work on this, and | can’t find any
evidence of such moral hazard. | think it's a cheap out.

Jenny Grimberg: Unless policymakers insure uninsured
deposits, should we expect to see more financial crises?

Gary Gorton: It's very likely. Financial crises are the norm in
American history—the US has experienced a big financial crisis
every decade or so. Policymakers could reduce the risk of bank
runs if they insured uninsured deposits. But just insuring those
and claiming victory over financial crises has proven wrong in
the past. Remember that the short-term debt at the source of
the GFC was repo, which underscores that the financial
system, and with it the form of short-term debt, changes and
evolves over time.

One form of short-term debt I'm particularly concerned about
are stablecoins. I've argued that stablecoin issuers are
equivalent to banks in that they both produce short-term debt.
That makes stablecoins vulnerable to runs, and indeed we saw
that with Tether during the recent crypto winter. But rather
than reduce that vulnerability, and the systemic risk it creates
when stablecoins are eventually integrated into the financial
system, regulators have decided to seal crypto off from the
banking system under the misguided notion that the crypto
space is one homogenous, nefarious universe. So, they're
creating the very systemic risk that they're trying to avoid.

Jenny Grimberg: So, what can policymakers do to make
the financial system safer?

Gary Gorton: If | were a policymaker, | would do three things
to make the banking system safer. One, again, | would
seriously investigate insuring some uninsured deposits. Two, |
would bring some crypto activities into the regulatory arena, for
example by issuing fintech bank charters like the OCC originally
did. And three, | would get serious about a central bank digital
currency (CBDC), which wouldn't be vulnerable to runs and
would eventually put stablecoins out of business. As I've said
previously, stablecoins are really no different from the privately
produced money of the pre-Civil War era, which led to bank
runs and financial instability and eventually to the conclusion
that the government should have a monopoly on circulating
money. Why do we have to relearn that lesson? More broadly, |
would again emphasize that to reduce the risk of financial
crises, policymakers have to understand what causes them and
monitor that—short-term debt, whatever new form it may
come in.


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3888752
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Policy support for the banking system

Alec Phillips assesses the policy response to
banking stresses so far and how it may evolve

As the US banking system has come under stress over the last
few weeks, some small and mid-sized banks have faced
deposit outflows triggered by concerns about unrealized losses
on bank balance sheets. The policy response so far has taken
two forms: (1) reassuring depositors by protecting all deposits
in the two recent major bank closures and signaling similar
treatment of any other near-term failures, and (2) increasing
liguidity to banks so that they can handle deposit outflows in
the event that they occur. While the risk of deposit flight looks
lower than it did a few weeks ago, potential stabilization
policies are still in focus given the unpredictability of depositor
confidence. While an unlimited deposit guarantee could most
effectively shore up depositor confidence, we think it's unlikely
that the Treasury, Fed, or FDIC will be able to strengthen the
FDIC's implicit guarantee beyond where it stands now, leaving
Congress as the only plausible source of an explicit guarantee
on uninsured deposits, although we see fairly low odds of
congressional action.

No good options for executive action

The challenge confronting the Fed, Treasury, and FDIC is that
while FDIC insurance for deposits less than $250k per bank (1)
is explicit, (2) applies equally to FDIC-insured banks in all
situations, and (3) requires no special approvals, none of the
programs that could potentially protect deposits over $250k
meet all three requirements:

Existing and potential federal deposit protections

Agency Source of Strength of Banks Extra
funds*  Protection Covered approval
needed
Deposits under $250k
Standard policy
("Least Cost FDIC DIF Explicit All banks None
Method")
Deposits over $250k
Standard policy
("Least Cost FDIC DIF Partial** All banks None
Method")
SRE FDIC  DIF implicit ~ Closed banks  FDIC/Fed
only’ [Treasury
LED FDIC New fund  Explicit All Banks Congress****
Potential Treasury Treasury ESF Explicit Participating NI
program banks
Raise $250k cap FDIC DIF Explicit All banks Congress****

*The Deposit Insurance Fund (DIF) is funded via bank assessments, Exchange
Stabilization Fund (ESF) consists of earnings on historical gold reserves, foreign
currency, Treasury securities, and IMF Special Drawing Rights, a program under
the LED would be funded via assessments on participating banks.

**Protection of uninsured deposits depends on available assets after secured
creditors and insured depositors have been made whole.

***EDIC can use discretion to cover uninsured depositors on case-by-case basis.
****A liquidity event must be declared by the president and then face expedited
vote in Congress; raising $250k limit would follow normal legislative process.
Source: Bloomberg, Goldman Sachs GIR.

¢ The Systemic Risk Exception (SRE): The FDIC used its
SRE to cover all Silicon Valley Bank (SVB) and Signature
Bank deposits, insured and uninsured. Normally, the FDIC
must use the least costly method of resolution but may take
other steps if the least costly method would have “serious
adverse effects on economic conditions or financial
stability”. However, this exception applies only to banks in
FDIC receivership. While regulators have made it clear that
any near-term bank failure would likely pose a systemic risk,
the limits on this authority—namely, that it is a case-by-case
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determination made after a bank has been closed—have
prevented regulators from using it to explicitly back all
deposits. In essence, a de facto guarantee of all deposits
exists, but it is implicit and comes with slight uncertainty
due to the SRE's case-by-case nature. The challenge facing
the banking system is that even a very small amount of
uncertainty might not be acceptable to depositors when
deposit alternatives exist.

e The Liquidity Event Determination (LED): The Dodd-Frank
Act of 2010 repealed the FDIC's power to use the SRE to
broadly backstop bank debt and uninsured deposits, as it did
in 2008. Instead, the FDIC must use the LED process for a
broad guarantee, but this has several disadvantages. First,
and most importantly, the president must request
congressional approval to use the LED. While Dodd-Frank
lays out an expedited process to vote on approval, this
nevertheless presents a major obstacle. Second, the current
situation might not qualify as a “liquidity event” as defined
in Dodd-Frank, which involves major market dysfunction.
Third, the LED limits the FDIC to guaranteeing uninsured
deposits held in non-interest-bearing transaction accounts.
This could put smaller banks at a disadvantage if large banks
decline to participate in the program and instead continue to
pay interest on deposits. Given these disadvantages, it
seems unlikely that the president would ask to cover
deposits under this authority.

o The Treasury Exchange Stabilization Fund (ESF): The
Treasury's broad discretion over how to use the ESF has put
it into focus as a potential stabilization tool. Treasury used
the ESF to backstop money market mutual funds (MMMFs)
in 2008, and while Congress has blocked the ESF from
future MMMF guarantees, it has not prohibited any other
ESF-related activities. That said, we think it is unlikely that
Treasury will take this route unless bank stress greatly
worsens. In light of the pains the Biden Administration has
taken to explain that its actions to date have not involved
taxpayer funds, using Treasury funds could pose a high
political hurdle. It would also seem to run counter to the
intent of Congress, which specifically limited the FDIC's
authority to explicitly back deposits above $250k (the FDIC
has protected them on a case-by-case basis instead). It also
seems unlikely that the Treasury could compel participation
among all banks or levy mandatory assessments the way
FDIC does. This could lead to an adverse selection issue,
where participation in the program is limited to a subset of
banks that are in greater need of insurance, which would
raise the cost and further reduce demand for the insurance.

The upshot is that Biden, Powell, and Yellen have said virtually
everything they can say about the FDIC's backing of uninsured
deposits. Unless the Administration decides to use the ESF to
establish a new program, this leaves any further deposit
protection to Congress.

Will Congress act?

Launching a new program could avoid the above problems, but
it would face an even greater obstacle: the need for bipartisan
support in Congress. Currently, no consensus exists on what is
needed. Congress is still primarily focused on bank regulatory
changes to prevent similar failures, with less focus on deposit
insurance reforms. The congressional calendar also works
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against quick action. The House and Senate will be in session
at the same time for a total of eight days in each of April and
May. The FDIC will issue a report on deposit insurance on May
1, so the issue is unlikely to move forward before then.

Expanding the deposit guarantee also faces some political
opposition. While substantial public support exists for the Biden
Administration’s response to date, only a third of the public
appears to believe that the current FDIC insurance limit of
$250k should be raised. The House Freedom Caucus has
publicly opposed unlimited deposit guarantees—including the
FDIC's use of the SRE—and its 40-plus members could deny
Republicans a majority on any vote. While potential Democratic
support for deposit insurance changes might render the
Freedom Caucus’ support unnecessary for banking legislation,
House Republican leaders might want to avoid conflict within
the party ahead of potentially more important debates like
raising the debt limit.

That said, while Republican lawmakers have, on average, been
more skeptical of changes to deposit insurance, they
disproportionately represent states with higher concentrations
of uninsured deposits at small banks.

Republicans represent states with a higher concentration of
uninsured deposits at small banks
Uninsured deposits by bank headquarter state*, Stn

1.0 4

0.9 4 m Democratic states™
. = Republican states**
0.8 4 Mixed

0.7 A
0.6 -
0.5 A
0.4 -
0.3 A
0.2 A
0.1 A
0.0 -

$100-250bn assets $50-100bn assets Under $50bn assets
*Excludes DE&UT based banks with few deposits from branches in those states.
**States with more than 2/3 of congressional delegation from one party.
Source: Bloomberg, Goldman Sachs GIR.
While a quick legislative solution seems unlikely, there are
some reasons to believe Congress might attempt to modify
deposit insurance over the medium term. The limit was last
raised in 2010 and is not indexed to inflation, so the amount is
likely due for a periodic increase. And as the FDIC has
essentially established an ex-post unlimited guarantee,
Congress could make it explicit without adding to the cost
(whether congressional budget scorekeepers would see it this
way is another question).

However, even medium-term reform faces some obstacles.
First, any deposit insurance reforms that Congress passes
would likely also include new regulatory policies. Conditioning
deposit insurance expansion on regulatory changes would
lower the odds of passage, although how much lower would
depend on the particular regulatory changes on the table.

Second, no consensus exists on how much the deposit
insurance limit should rise, whether an expansion should target
particular types of accounts or depositors, and who should pay
for it. At the moment, the greatest support seems to be around
additional coverage for non-interest-bearing transaction
accounts, as many of these deposits are assumed to be
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business accounts used for paying employees and suppliers
(non-interest-bearing accounts represent $4.7tn in deposits and
transaction accounts represent $6.1tn). Raising the limit on
non-interest-bearing transaction accounts in 2009 cut uninsured
deposits roughly in half. That said, the insured deposit share
also rose during the 1980s despite a fall in the real value of the
deposit insurance limit, likely the result of increasing depositor
attention to bank risk and the advantage of staying below the
FDIC limit at each bank. Even without policy changes, the
uninsured share of bank deposits seems likely to fall given the
recent events.

Insuring all deposits seems even less likely. Even during the
financial crisis, the temporary unlimited deposit insurance
stopped short of covering all deposits. Furthermore, limiting
coverage to non-interest-bearing accounts would still leave
trillions of dollars of deposits uninsured. While it is not entirely
clear whom the more than $9tn in uninsured deposits in the
banking system belong to, data from the Fed’'s Z.1 (Flow of
Funds) report implies that much of it is not just business
checking accounts. And even if we assume that every dollar of
deposits belonging to businesses and state/local governments
is uninsured (this could not be true since the first $250k of even
very large deposits is insured), this would still leave around half
of uninsured deposits likely belonging to high-net-worth
households. While many of these deposits might not be at
small and mid-sized banks, this is among the many reasons that
Congress is likely to hesitate in insuring all deposits.

Even during the financial crisis, not all deposits were insured
FDIC-insured share of domestic deposits, percent
90 -

80 -
70 A
60 -
50 -
40

30 A

20

1934 1948 1962 1976 1990 2004 2018
Source: FDIC, Goldman Sachs GIR.

Fed data imply that much of the more than $9tn in uninsured

deposits is not just business checking accounts
Federal Reserve Z.1 Flow of Funds data, Sbn

Checkable Time Deposit Total
Deposits & Saving Deposits
Household 4,548 10,403 14,951
Top 1% net wealth 3,868
90-99th percentile net wealth 5,618
50-90th percentile net wealth 4,771
Below 50th percentile net wealth 694
Noncorporate business* 356 1,335 1,691
Corporate non financial business* 1,067 292 1,358
Financial companies and funds* 441 716 1,158
State/Local (incl retirement) 383 370 753
Foreign 83 702 785
Total 6,879 13,818 20,696

*Business checkable assets include currency; we adjust the checkable deposit
figures to account for this.
Source: Bloomberg, Goldman Sachs GIR.

Alec Phillips, Chief US Political Economist

Email:  alec.phillips@gs.com Goldman Sachs & Co. LLC
Tel: 202-637-3746
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Which banks, what rules?

Issue 117

Which US banks are subject to which regulatory requirements?

Category

Category |

Category Il

>$700bn in assets or

Category lll

>$250bn in assets or
>$100bn in assets and
>$75bn weighted short-

Category IV

$50bn to $100bn

US G-SIBs >$75bn in cross- ) $100bn to $250bn in assets ;
L . term wholesale funding, in assets
jurisdictional activity
nonbank assets, or off-
balance-sheet exposure
BAC, BK, C, GS, JPM, NTRS COF, SCHW, PNC, ALLY, AXP, CFG, DFS, FITB, CMA, SNV, RJF,
MS, STT, WFC USB, TFC HBAN, KEY, MTB, RF ZION

G-SIB surcharge
TLAC

Required to recognize
elements of AOCl in
regulatory capital

Countercyclical capital
buffer

Advanced and
Standardized Approach
to calculating risk-based

capital ratios

Stress Capital Buffer

Required to recognize
elements of AOCl in
regulatory capital

Countercyclical capital
buffer

Advanced (except for
US Intermediate Holding
Companies) and
Standardized Approach
to calculating risk-based
capital ratios

Stress Capital Buffer

May opt out of
recognizing AOCI in
regulatory capital

Countercyclical capital
buffer

Standardized Approach
to calculating risk-based
capital ratios

Stress Capital Buffer

May opt out of recognizing
AOCI in regulatory capital

Standardized Approach to
calculating risk-based capital
ratios

Stress Capital Buffer

May opt out of
recognizing AOCI

in regulatory

capital

Standardized

Approach to

calculating risk-
based capital
ratios

Annual company run
stress tests

Annual CCAR

Annual capital plan
submission

Annual company run
stress tests

Annual CCAR

Annual capital plan
submission

Company run stress
tests every other year

Annual CCAR

Annual capital plan
submission

CCAR every other year

Annual capital plan submission

Enhanced SLR

US leverage ratio

SLR

US leverage ratio

SLR

US leverage ratio

US leverage ratio

US leverage ratio

Full LCR

Full NSFR

Resolution planning

Full LCR

Full NSFR

Full LCR for banks w/
>$75bn weighted short-
term wholesale funding,

reduced LCR for
<$75bn (85% of full)

Full NSFR for banks w/
>$75bn weighted short-
term wholesale funding,
reduced NSFR for
<$75bn (85% of full)

Reduced LCR for banks w/
between $50bn and $75bn in
weighted short-term wholesale
funding (70% of full LCR), no
LCR for <$50bn

Reduced NSFR for banks with
between $50bn and $75bn
weighted short-term wholesale
funding (70% of full LCR), no
NSFR for <$50bn

Note: For detailed acronym and term definitions, see “A snapshot of global banking regulation” exhibit on pgs. 28-29.
Source: Federal Reserve, US Department of Treasury, Goldman Sachs GIR.

Which global banks are considered systemically important?

Financial Stability Board/Basel Committee on Banking Supervion’s Nov 2022 global list of G-SIBs by additional common equity capital

requirement as a % of risk-weighted assets (effective beginning Jan 1, 2024).

2.5%
2.0%
1.5%
1.0%

0.5%

JP Morgan Chase
HSBC

Citigroup

Bank of America

ICBC

Mitsubishi UFJ FG
Goldman Sachs
Deutsche Bank
BNP Paribas

Barclays

Bank of China
Unicredit

UBS

Toronto Dominion

Sumitomo Mitsui FG
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Canada

ING

Morgan Stanley
Mizuho FG
Groupe Crédit
Agricole
Groupe BPCE
Credit Suisse

China Construction

Bank
Bank of New York

Mellon
Agricultural Bank of

China

Wells Fargo

Note: UBS has announced the acquisition of Credit Suisse, subject to certain regulatory approvals and customary closing conditions; the Fed has its own set of capital

requirements for US G-SIBs.

Source: Financial Stability Board, Goldman Sachs GIR.
Special thanks to GS Europe Banks analyst Benjamin Caven-Roberts for chart.
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The market impact of bank stress

o ) o ...but markets tell a more complicated story
Dominic Wilson and Vickie Chang explore the .
When we compare the expected cross-asset footprint of a

cross-asset implications of recent bank stress moderate US growth downgrade with the actual shifts in
markets since just before banking system stresses intensified

At a high level, the cross-asset implications of the recent US sharply (March 8), the differences across asset classes are
banking turmoil depend on the amount of growth damage from  striking. The S&P 500 has fallen, but by less than our base case
the resulting credit tightening, and how much credit restraint growth impact would normally suggest, while the Nasdagq has
substitutes for the monetary policy tightening that otherwise risen. In contrast, the shifts in US rates and parts of EM FX are
would have occurred. In this context, a key challenge is to much closer in magnitude to the predicted moves from a
understand what markets are pricing, and what looks most recessionary-level hit to US growth.

mispriced relative to our views. Against our baseline
expectation for moderate growth damage, rates at first glance
appear to be pricing a larger hit to growth than equities. We

US cyclical equities have underperformed, but are still not pricing
recessionary outcomes

. . . . Index
believe that this seeming disconnect owes to the market Excludin
- o . : . 65 - 9 115
pricing a significant credit crunch whose growth impact will be y Banks
heavily concentrated on smaller businesses, with larger firms 60 Mﬁ - 110

likely to experience a smaller growth hit while also benefitting ‘ 105

from less restrictive policy. This would suggest that the shifts 55 I\/l\ \1 - 100
in rates and US-linked EM currencies are likely unsustainable, w A ) PR
and that equities look vulnerable to both growth and policy ‘ ,/ / - 90

! 50
risks. \\ - 85

) ) ) = |SM Manufacturing (lhs) L 80
Our baseline: moderate growth hit, low systemic shock 45 1
risk US Cyclicals vs Defensives ex - 75
40 pommoqltles (rhs‘) ‘ ‘ ‘ 70
Our baseline view is that the risk of a sharp systemic shock Jan-10 Jan-12 Jan-14 Jan-16 Jan-18 Jan-20 Jan-22
remains relatively low. The main risk is that banks, especially Source: Bloomberg, Goldman Sachs GIR.
smaller ones, will tighten their lending standards, which will Squaring the circle: a concentrated sectoral growth hit...

weigh on economic growth. While the extent of that impact
remains highly uncertain, our economists expect a total US
growth drag from tighter lending conditions of 0.25-0.5pp this
year, which they estimate would substitute for 25-50bp of Fed
rate hikes that would otherwise have been needed to keep
growth below potential (see pgs. 14-15). Our frameworks
suggest that such a growth shift would result in modest
declines in equities, yields, and commodity prices, although
given the range of possible outcomes, markets are probably
also worrying about a much larger downside tail risk than this
central case.

One potential conclusion from these moves is that recent
market stresses have caused a significant disconnect between
rates and equity markets. At first glance, the moves in rates,
including the pricing of Fed cuts as soon as June, look
consistent with a large hit to growth, and in equities, a smaller
one.

While positioning may have played a role in the seeming
dislocation, we think the market is pricing a more nuanced
story—one that reflects a concentrated sectoral growth hit. If
the growth drag is concentrated in smaller regional banks and
their borrowers (smaller businesses, commercial real estate

Comparing actual asset performance vs. the estimated asset borrowers, and their suppliers), then it may be felt unevenly
market impacts of our base case and a recession case shows across the economy even if the aggregate growth impact is
different assets aligned with different growth scenarios significant. Other areas of the economy, including larger

Actual:  Moderate US us companies who may maintain access to bank credit and public
Mar 8 - Mar growth recession

31 impact scenario

markets (and perhaps consumer relative to commercial
e borrowers) might then escape with less growth damage. In
Russell 2000 addition, as the Fed likely shifts towards easier policy relative to
Nasdaq 100 the counterfactual as tighter credit conditions substitute for rate
KBW Bank Index hikes, the benefits of a less restrictive policy path are likely to
Eurostoxx 50 accrue to all. If the listed sector is heavily comprised of those
2L who are not in the eye of the storm, then they may experience

Nikkei 225 . . o
Cyclicals/Defensives a smaller growth hit while benefitting from lower rates.

VIX ...could mean more persistent dispersion across assets...
EUR/USD o _ _ o
JPY/USD This is a version of the broader phenomenon of financial crises

where more resilient areas of the economy can benefit from
easier policy on the back of someone else's growth problem.
Through the lens of the framework above, rates and
commodities may face the larger aggregate growth shock to
the economy, while the listed equity sector on average may
feel a more modest growth shock accompanied by an easier
policy path.

Source: Bloomberg, Goldman Sachs GIR.
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Markets pricing negative growth shock and dovish policy shock

Index

2 = Cumulative growth shocks
w Cumulative policy shocks

0 -

2

4

6 -

8 -

-10 -

-12 T T
8-Mar 13-Mar 18-Mar
Source: Bloomberg, Goldman Sachs GIR.

23-Mar 28-Mar

In other words, substituting regional bank credit tightening for
Fed tightening as the source of growth pressure on the
economy may lead to unusually large differences in the
distribution of that impact and its cross-asset footprint. Indeed,
credit tightening (without a recession) suggests US Dollar
weakness, unlike the monetary policy tightening that it is
substituting for, given that tighter credit conditions lower the
expected real rate of return on domestic assets, deterring
portfolio flows and weakening the currency.

The dispersion of sector performance within the equity market
also provides some support for this idea. Banks, commodity
sectors, some industrial cyclicals, and small-cap stocks have all
underperformed recently while defensive sectors and less
cyclical “growth” companies have generally outperformed and,
in many cases, have moved higher since the regional bank
crisis began. In this scenario in which distributional differences
across shocks accounts for the cross-asset “disconnect”, the
dispersion across assets, and the dramatic underperformance
of parts of the equity market, could prove persistent.

Sectoral dispersion lends support to the idea that the market may

be pricing a very uneven sectoral growth shock
Equity market performance by sector since March 8, % change
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6% m Change since March 8
4%
2%
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-10%
-12%

Source: Bloomberg, Goldman Sachs GIR.
...but watch for spillover risks

However, under this interpretation, maintaining current pricing
relies on a narrow balancing act. To justify the size of the rate
and commodity declines, the aggregate hit to GDP growth
would still need to be much larger than in our central case. But
given the assumption in this explanation that pressures would
be disproportionately felt by one part of the economy, this
implies a very large hit to those sectors, and the larger that hit,
the harder it is to be confident that its effect will not spill over
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into the broader economy, especially as small businesses play a
large role in driving growth and employment.

Too much weight on big growth shock with low spillovers

Given that the notion of a concentrated sectoral growth shock
and aggregate economy-wide easing seems to best fit the
cross-asset footprint, we draw four broad market conclusions:

1. Unless the amount of the credit restraint and the resulting
growth damage ultimately proves larger than we expect,
the shifts in rates (especially at the front end) and US-
linked EM currencies are unlikely to be sustainable, and the
market has likely overshot in these areas. Indeed, markets
have already retraced some of these moves in recent days.

2. With rates markets already pricing the imminent end of the
Fed tightening cycle and the Fed projecting a material
growth slowdown, we think yields at current levels are
vulnerable to better data. But the lower rate profile could
persist in the short term, as the market and/or the Fed may
not push back meaningfully on more dovish pricing over
that period. In that case, equities might lead the way
higher with rates following later, and market-based
financial conditions could ease more in the near term.

3. The equity outlook is more complicated. If growth damage
is modest, as in our base case, and the market relaxes
about underlying growth risks, equities might experience
some cyclical relief, but will face pressure from higher
rates. In such a scenario, the outperformance of tech and
defensive areas is likely to unwind somewhat. If the
growth damage is larger, but heavily concentrated in the
“small-cap US economy”, it might be possible to justify
resilient equity prices in less-affected areas that benefit
from a less hawkish Fed. However, if a sharper hit to
growth challenges the assumption that spillovers to other
parts of the economy can remain limited, it remains safer
to position for downside in areas more directly affected by
credit problems—ongoing decompression in credit indices,
small-cap equities and suppliers to small businesses
relative to larger ones, weak balance sheet companies
relative to stronger ones, industrial cyclicals relative to
consumer-related areas, and commercial real estate
relative to residential property (see pg. 24).

4. While we have more sympathy for continued
segmentation in pricing within the US, the divergence
being priced between the US and the rest of the world is
more open to challenge. For instance, we think some of
the relative cyclical resilience in Europe is more open to
challenge, and that sovereign credit is likely to
underperform there as a result. And whereas the US yield
curve has also steepened sharply, as would be expected
with the market pricing a higher chance of imminent
easing, and would steepen further in a recession, 1yly
European rates have more room to rally than their US
counterparts at this juncture.

Dominic Wilson, Senior Markets Advisor
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Lotfi Karoui and Vinay Viswanathan assess
vulnerabilities in Commercial Real Estate (CRE)

While stress in the banking sector has abated, the active role of
small and regional banks as lenders to commercial properties
continues to fuel concerns about the outlook for the Commercial
Real Estate (CRE) market, especially for the office sector. The
prospect of lingering pressure on bank balance sheets could
not be more ill-timed for the CRE sector, as it adds to an
already long list of secular and cyclical challenges. We expect
office loan delinquencies to materially increase, but think this is
unlikely to lead to systemic risk given healthier fundamentals in
other CRE subsectors, as well as other credit markets.

A growing list of challenges for the CRE sector

CRE borrowers have been facing three key headwinds: (1)
growing downward pressure on net operating income, driven
by declining appraisal values and, in some cases, increasing
vacancy rates; (2) higher refinancing costs; (3) a greater
sensitivity to floating rate debt relative to past cycles.

Office properties are a particular area of concern. Total office
utilization is less than half of the pre-Covid levels, and vacancy
rates have increased to 13% according to CoStar data. This
backdrop has materially pressured rents and leasing activity for
office landlords, with office appraisal values falling by 256% over
the past year, including a 10% decline in February alone. As
such, the aggregate level of leverage for office borrowers has
grown substantially, with office properties now accounting for
~30% of total commercial mortgage debt vs. only ~20% of
total CRE asset value. These figures will likely deteriorate
further as more firms let office leases expire to reduce costs.

A greater sensitivity of interest expenses to floating rate
structures relative to previous cycles has also weighed on
office profitability. Floating rate mortgages grew notably in the
aftermath of the pandemic; in 2021, 45% of commercial
mortgage originations had a floating base rate, up from below
10% in 2011. While many borrowers likely bought hedges to
protect against rising interest rates, these hedges need to be
reset, which is a costly proposition in the current environment.
That said, other property types have proved more resilient.
While apartment vacancy rates have risen and rent growth has
moderated, large rent increases over the prior three years put
them in a position of strength. Occupancy and rental income for
industrial and retail properties have also remained strong.

Add reduced credit availability to the list

The CRE market is naturally dependent on leverage, giving
banks an instrumental role in facilitating transactions. Over half
of the $5.6tn of CRE loans outstanding are owned by banks,
with small banks capturing a much larger share than large
banks—70% of bank commercial mortgage holdings sit outside
of the top 25 largest banks (by assets). The potential for
disruptions to US CRE activity from a pullback in small bank
credit availability is therefore substantial, unaided by the fact
that the segments most dependent on bank financing—offices
and retail properties—are also facing the strongest risk of
functional obsolescence.

While banks are likely to manage capital more conservatively
going forward, the incremental impact of such a shift may be
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Commercial Real Estate: Bad timing

smoother than expected given the sharp tightening in lending
standards that banks have already reported based on survey
data. That said, we expect delinquencies on office loans to
materially increase from today’s low levels, given rising interest
expenses, elevated near-term refinancing needs, and declining
occupancy rates. Collectively, these headwinds will likely force
office landlords to lower rents and/or accept lower square
footage from tenants as old leases expire.

Front-loaded losses from CRE loans, limited systemic risk

The timing and the magnitude of bank losses stemming from
delinquent CRE loans relative to previous cycles remain
uncertain. The history of recent decades suggests losses on
CRE loans typically follow a multiyear process. For example,
losses on the 2007 vintage of commercial loan mortgages
started to accelerate almost three years later in 2010. This lag
reflects the time-consuming nature of the process that takes
place between the default event (i.e., when a borrower stops
servicing debt) and when the collateral is liquidated.
Considering today’s greater vulnerability of borrowers to higher
funding costs, we see risks for a more front-loaded path for
losses relative to the aftermath of the Global Financial Crisis as
the pressure from both reduced credit availability and falling net
operating income could provide greater incentives for
borrowers to default “strategically”.

For smaller banks that have disproportionate exposure to these
losses and are already in focus in the wake of the recent bank
turmoil, this outlook means more pressure on balance sheets
and a contraction of credit availability in the broader economy.
The profitability of large money center banks will also likely be
impacted, but their more diversified business mixes suggest
the net impact will likely be manageable. More importantly, we
think the risk of a vicious circle of large leveraged losses and
undercapitalized balance sheets that would pose a threat to
financial stability is still limited, given healthier fundamentals in
other CRE subsectors such as apartment and industrial
properties, as well as in other parts of credit markets.

Banks hold over half of the overall stock of CRE loans

Ownership structure of the CRE loan market

mBanks ® |nsurance Pensions
CMBS m Govt/Agencies REITs & Finance Cos
Other
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Source: Federal Reserve Board, Goldman Sachs GIR.
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Price stability vs. financial stability

George Cole assesses whether price stability
and financial stability objectives can be
pursued separately, finding that it depends on
the nature of the financial stability problem

Since the outbreak of financial market turmoil, including bank
failures and takeovers on both sides of the Atlantic, major
central banks including the Fed, ECB, and BoE have all raised
rates. So far, despite shifting more cautious on the macro
outlook as a result of a potential tightening in credit conditions,
central banks have been fairly confident about their ability to
reduce risks in the financial system with little cost to the real
economy, and at the same time continue their fight against
inflation via high rates. Indeed, the ECB has been the most
explicit, with President Lagarde stating that “there is no trade-
off between price stability and financial stability... As we have
proven many times, we are able to set the appropriate policy
stance to control inflation and at the same time use other
instruments to address risks to monetary policy transmission.”

In practice, however, there is no neat division between either
the problem set or the instruments for dealing with inflation
and financial stability. From the Global Financial Crisis (GFC) to
the pandemic, the financial stability and inflation objectives of
the Fed and other major central banks pointed in the same
direction, generally requiring low interest rates and substantial
liquidity injections. Low interest rates designed to raise inflation
aided with financial stability and instruments traditionally
deployed for financial stability, such as liquidity provision, loans,
and asset purchases, became key monetary policy tools. But
since the resurgence of inflation starting in 2021, monetary
policy and financial stability objectives may come into tension
as rates rise and central bank balance sheets shrink. The
experience in Europe over the last decade helps shed light on
when and how the ‘separation principle’ can operate
successfully, and when it cannot, which ultimately seems to
depend on the nature of the financial stability problem.

The recent BoE experience: a successful separation

The BoE's recent experience with the LDI-driven bond market
selloff is most recent example of a central bank facing this
tension. In September 2022, a surprise expansion of the UK
budget catalysed a Gilt market selloff that began to spiral as
leveraged positions in the LDI pension community unwound.
The need to raise cash for margin calls led to more selling, and
Gilt market volatility was only arrested when the BoE
announced an emergency asset purchase programme on
September 28 and a term-repo liquidity facility on October 10.
The return to asset purchases occurred despite inflation of
around 10%, and did not prevent the BoE from continuing its
sequence of rate hikes at each policy meeting. Optically then,
this seems like a successful example of the separation
between a financial stability operation—in this case to restore
market functioning to the Gilt market and provide liquidity
indirectly to pension funds—and the need to combat higher
inflation through tighter policy. Not only did the BoE continue to
hike rates, but they commenced asset sales-- including fully
divesting the emergency purchases—over subsequent months.

Goldman Sachs Global Investment Research

What features allowed this to succeed? First, the root of the
problem was a liquidity crisis, not a solvency crisis. Indeed,
higher rates implied that defined-benefit pension liabilities were
falling faster than the assets were losing value. Second, despite
growth expectations falling due to higher natural gas prices,
inflation expectations were extremely elevated. Of course,
growth expectations endured a negative impact as higher rates
weighed on the housing market, which was already in motion
given the hiking cycle, but accelerated as rates sold off. But the
catalyst for the Gilt selloff was a significant increase in
government spending that supported household income.
Finally, although stress in the pension system could potentially
have had negative consequences for both the financial system
and household expectations of lifetime wealth, there was no
imminent shock to incomes, credit, or cash availability, as there
may be during periods of banking stress. Together, this meant
that the BoE was not only able to hike rates, but also accelerate
the tightening path in response to high inflation expectations.

BoE emergency asset purchases didn't stop hikes
BoE balance sheet (£bn, Ihs); BoE Bank Rate (%, rhs)
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LDl crisis driven by liquidity, not by solvency
Assets and liabilities of UK pension funds (£bn, Ihs); funding ratio (%, rhs)
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Source: Haver Analytics, Goldman Sachs GIR.
The 2011 ECB experience: a failed separation

In contrast, the ECB in 2011 provides an example of an
attempted separation of financial stability and monetary policy
that failed. In the aftermath of the GFC and at the beginning of
the European sovereign debt crisis, the ECB responded to high
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headline inflation with two rate hikes in April and July 2011,
despite a steady trend wider in sovereign credit spreads and
lower in bank stocks between the two meetings. During this
time, the ECB was conducting fixed rate full allotment lending
operations to banks, as well as purchases of sovereign bonds
under its Securities Markets Programme (SMP).

ECB hiked in 2011 alongside SMP
ECB balance sheet (€bn, Ihs); ECB Deposit Facility rate (%, rhs)
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Unlike for the BoE, the issue was not purely one of liquidity, but
solvency of sovereign governments (which remained uncertain
until area-wide backstops were put in place throughout 2011
and 2012, culminating in the ECB’s Outright Monetary
Transactions (OMT) programme). Liquidity provision to banks
and scattergun bond purchases under the SMP proved
insufficient to insulate the real economy. Over time, financial
conditions continued to tighten, ultimately affecting bank
lending and thus macroeconomic expectations, with both
growth and inflation expectations falling from mid-2011. Rate
cuts—including into negative territory—and asset purchases
were ultimately needed on top of liquidity provision.

Deteriorating growth and low inflation expectations ended hikes
Consensus Economics: Euro area 1y ahead expectations, %
3.0

= HICP inflation Real GDP Growth
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Source: Consensus Economics, Goldman Sachs GIR.
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All about the nature of the financial stability problem

The key takeaway from these experiences is that the ability to
separate financial stability and monetary policy objectives
depends on the nature of the financial stability problem.
Liguidity issues are easier to keep separate from monetary
policy imperatives than solvency issues, because they can be
dealt with effectively using balance sheet policy such as term
funding. Of course, liquidity and solvency issues are
themselves linked, especially if assets need to be sold at a
deep discount during periods of liquidity stress. But that is
where early and substantial balance sheet intervention from
central banks can sever the link between liquidity and solvency
and insulate the broader financial system and economy from
greater risks. It is more challenging to maintain the separation
when solvency issues begin to negatively affect the
macroeconomic outlook, even if the starting point of the
economy is strong.

Central banks likely to be able to maintain the separation
between monetary policy and financial stability, for now

In the current episode, both our forecasts and central bank
actions suggest the impact on the macroeconomy from a
higher cost of capital for banks is not yet big enough to reverse
the tightening delivered so far this cycle. We expect further
hikes from the ECB and the Fed, even though aggressive front-
loading through 50bp hikes is now much less likely. This
suggests that although the macro outlook is less rosy, central
banks will maintain the separation between monetary policy
and financial stability for now. The Fed will continue to offer
liquidity through its Bank Term Funding Program, which offers
funding at par against high-quality collateral such as Treasuries.

This liquidity provision can occur alongside high rates (and low
market value for bonds) because there is little concern about
the underlying credit quality of the asset—after all, even if a 30-
year US Treasury trades well below par, it will pay the full face
value upon maturity. However, if credit quality begins to
deteriorate in riskier assets due to higher policy rates, such as
real estate loans, it will begin to be more difficult to sustain
generous liquidity provision without also lowering the policy
rate. That is, when higher rates begin to widen credit premia
across the economy, central banks will find it harder to
separate monetary policy from financial stability.

George Cole, Head of European Rates Strategy
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A snapshot of global banking regulation

CAPITAL

Basel Framework? @ A set of standards for banking supervision developed by the Basel Committee on
Banking Supervision (BCBS), a body established in 1974 by the governors of G10 central banks that has since
expanded to include representatives from 28 member economies. The committee’s efforts to establish
international standards for capital adequacy led to the 1988 Basel Capital Accord, now known as Basel |, which
called for banks to meet a risk-based capital requirement, i.e., to maintain a minimum ratio of capital to risk-
weighted assets (RWA) of 8%. The Basel framework has since evolved to include expanded capital rules and new
supervisory processes under Basel Il (released in 2004)—which includes the Advanced Approaches capital
framework requiring large banks to use more complex procedures to model risk—Basel Il (released in 2010), and
finalized Basel Il post-crisis reforms, informally known as “Basel IV" (published in 2017). Regulators in member
economies are responsible for adopting Basel standards nationally; implementation and timelines vary by country.

Basel

Basel Il @ The latest set of bank rules issued by the BCBS. Basel Il is intended to enhance bank governance, risk
management, and transparency, as well as improve the banking sector’s resilience to shocks. Basel Il has
increased risk-based capital requirements: While the minimum ratio for total capital to RWA remains 8%, the ratio
for Tier 1 capital—a category of high-quality capital consisting of common stock, disclosed reserves, and some
forms of preferred stock—has increased to 6% from 4% previously. Basel Il has also introduced a new
requirement for Common Equity Tier 1 (CET1) capital—the highest-quality capital, calculated as the sum of
common shares and stock surplus, retained earnings, accumulated other comprehensive income (AOCI), qualifying
minority interest, and regulatory adjustments—of 4.5% at minimum. Basel Il also calls for capital “buffers” above
the minimum capital ratios. Banks that fail to maintain a mandatory 2.5% capital conservation buffer made of up
common equity will face restrictions on capital distributions and discretionary bonuses. National regulators may
also impose a countercyclical buffer requirement of up to 2.5% if and when they deem aggregate credit growth
to be excessive. Aside from more stringent capital requirements, Basel Ill introduced new rules intended to limit
excessive bank leverage and strengthen banks’ liquidity profiles (see leverage ratio, liquidity coverage ratio, and net
stable funding ratio below). Basel Il post-crisis reforms include revised standardized and internal ratings-based
approaches for credit risk, revisions to the credit valuation adjustment (CVA) framework, a revised standardized
approach for operational risk, revisions to the measurement of the leverage ratio and a leverage ratio buffer for G-
SIBs (see below), and an aggregate output floor.

Basel Il

Global Systemically Important Bank (G-SIB) Framework @ A 2011 Basel framework calling for additional
capital buffers for global systemically important banks (G-SIBs), sometimes called the G-SIB surcharge. The
framework demands additional CET1 capital ranging from 1.0% to 2.5% of RWA; each bank falls into a “bucket”
within this range based on its systemic importance, taking into account size, interconnectedness, cross-border
activity, substitutability, and complexity. An “empty” bucket of 3.5% exists to deter banks from becoming more
systemically important. This upper bound can increase over time if systemic importance scores go up. Currently,
Basel designates 30 banks as systemically important. The Fed has its own set of G-SIB requirements for US firms.

G-SIB
Framework

Total Loss-Absorbing Capacity (TLAC) @ A standard issued by the Financial Stability Board (FSB), an
international body that works closely with the BCBS, to ensure that G-SIBs can absorb losses before/during
resolution and perform critical functions without resorting to taxpayer support or impeding financial stability. The
FSB initially required a minimum TLAC equal to 16% of RWA, which rose to 18% in January 2022.

TLAC

Leverage Ratio (SN component of Basel Ill that sets a 3% minimum for Tier 1 capital as a share of non-RWA.
The leverage ratio is agnostic between high- and low-risk assets, which may incentivize banks to step away from
lower-risk, lower-return businesses. Banks began disclosing ratios to national supervisors in 2015. The United
States has introduced supplementary leverage ratios (SLR) that bring the minimum total leverage ratio
requirements to 5% for bank holding companies and 6% for their insured depository institutions.

Leverage
Ratio

Comprehensive Capital Analysis and Review (CCAR) 2= The Federal Reserve's process for evaluating the
capital planning and capital adequacy of the 34 largest bank holding companies (BHCs), including their ability to
withstand stress. BHCs prepare and submit capital plans to the Fed on an annual or every-other-year basis,
depending on size (see pg. 21 for details) providing details on their implementation of capital adequacy standards
and a forward-looking assessment of their capital positions. For example, BHCs must disclose plans for dividend
payments, share repurchases, or other decisions that could affect their capital. The Fed may object to a bank’s
capital plan, at which point the bank will resubmit a revised version. CCAR has been conducted since 2011. The
Fed conducts Dodd-Frank Act supervisory stress testing (DFAST) in parallel with CCAR to assess banks’ resilience
in the face of hypothetical adverse economic scenarios. BHCs also conduct their own tests under these scenarios.

CCAR

Stress Capital Buffer (SCB) 2= The Federal Reserve requires large banks to hold enough capital to cover stress
test losses and dividends or 2.5% of RWA, whichever is larger. The SCB was created in 2020. The SCB replaces
the capital conservation buffer in the ratio in which it is applied (US Standardized).

Stress
Capital
Buffer

Sources for both pages of this guide: Bank for International Settlements and Basel Committee on Banking Supervision, Federal Reserve Board, US Securities and Exchange
Commission, US Department of the Treasury, Financial Conduct Authority, European Securities and Markets Authority, Goldman Sachs GIR.

2 Unless otherwise noted, requirements and dates of implementation refer to Basel guidelines. National implementation may differ.
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LIQUIDITY

Liquidity Coverage Ratio (LCR) @A component of Basel Il aimed at improving banks’ short-term resilience to
liquidity risks. The LCR requires banks to hold enough high-quality liquid assets (HQLA) to cover their total net
cash outflows over a 30-day stress scenario involving a market shock. HQLA consist of cash or assets that can be
converted into cash with little or no loss in value, with Level 1 HQLA being the safest and most liquid (e.g., cash
deposited at central banks, sovereign debt). Less liquid Level 2 assets are limited to 40% of total HQLA and must be
valued net of haircuts of up to 50% that reflect potential losses under the stress scenario. The BCBS calls for banks
to report their LCR to national supervisors at least monthly and potentially weekly or daily. The BCBS has
recommended that national regulators allow the LCR to temporarily fall below 100% during severe market stress.
The LCR was phased in gradually, beginning with a 60% minimum in 2015 and increasing in 10% increments to
reach 100% in 2019. The US began with an 80% minimum in 2015 and was fully phased in by 2017, although banks
under $250bn in assets were exempted from/subjected to a less stringent LCR as part of the 2018 Economic
Growth, Regulatory Relief and Consumer Protection Act (see “Dodd-Frank” below).

LCR

Net Stable Funding Requirement (NSFR) @A component of Basel lll aimed at strengthening banks’ liquidity
profiles over a longer term by ensuring they have adequate stable funding to cover at least 100% of the stable
funding they require over a one-year period. Stable funding is based on a weighted calculation that considers the
maturity of a bank’s liabilities and the likelihood of its funding sources being withdrawn. The required amount of
stable funding is based on the tenor, quality, and liquidity of bank assets. The NSFR came into full force in 2018,
though banks under $250bn in assets were exempted from/subjected to a less stringent NSFR in the 2018 Act.

NSFR

Comprehensive Liquidity Analysis and Review (CLAR) = The Federal Reserve's process for assessing banks’
liquidity profiles. CLAR was first implemented in 2012 for a group of SIBs. It includes a liquidity stress test and an
assessment of the bank’s liquidity planning processes (e.g., its approach to managing a liquidity crisis).

CLAR

Resolution Planning 2= The Dodd-Frank Wall Street Reform and Consumer Protection Act (see below)
requires large banks to submit resolution plans to the Federal Reserve and FDIC. Each plan, commonly referred to
as a living will, must describe the company’s strategy for rapid and orderly resolution in the event of material
financial distress or company failure. For many US banks, resolution planning is the binding liquidity constraint.

ACTIVITY

Single-Counterparty Credit Limits @ Rules intended to limit bank interconnectedness—particularly among
systemically important financial institutions (SIFls)—and thereby reduce the risk of contagion. The Basel
framework sets rules for reporting large exposures to individual counterparties and limits them to 25% of Tier 1
capital (15% for exposures between G-SIBs). Exposures to sovereigns and their central banks and clearing
exposures to qualifying central counterparties (CCPs) are exempt.

Resolution
Planning

Credit
Limits

Short-Selling Regulations @ Rules in most major developed markets that restrict short-selling (the sale of a
security that the seller does not own, which becomes profitable when the price of that security falls). These rules
often ban/heavily restrict naked short-selling (when the seller has not borrowed or arranged to borrow the security).

Short
Sales

Dodd-Frank Wall Street Reform and Consumer Protection Act = Complex and far-reaching US financial market
legislation developed in the wake of the Global Financial Crisis and passed by Congress in 2010. The Act includes
measures to reform financial services regulation and bank supervision (particularly for SIFls), improve transparency
and accountability in certain financial instruments, and strengthen consumer protection. The Act created (1) a parallel
set of regulatory requirements to the Basel Ill Advanced requirements (US Standardized) and (2) the Collins Floor
Amendment, which requires that banks hold the more binding of Basel Il Advanced minimum requirements and US
Standardized (for all G-SIBs except BK, Standardized is binding). A partial repeal of the Dodd-Frank Act, the
Economic Growth, Regulatory Relief and Consumer Protection Act, was passed in 2018.

Dodd-Frank

Title VI = A section of Dodd-Frank that called for stricter regulations on over-the-counter (OTC) swaps markets,
including requirements for clearing and exchange-trading of clearable derivatives contracts; increased reporting and
transparency; higher margin requirements; and mandatory registration by swap participants. Title VIl applies to a
broad definition of US persons and includes far-reaching extraterritorial provisions.

Volcker Rule = A component of Dodd-Frank that prohibits US banks and US subsidiaries of non-US banks from
engaging in proprietary trading, or trading for their own account, with exemptions for activities such as underwriting,
market making, hedging to mitigate risk, and trading in US government debt. These rules came into effect July 21,
2015. Limits on bank investment in venture capital and securitized loans were rolled back on June 25, 2020.

Title VI

Volcker
Rule

EU Markets in Financial Instruments Directive (MiFID) Bl A European Union legislative framework that became
effective in 2007 with measures to increase competition in financial services, harmonize trading rules across EU
members, and strengthen investor protection. In 2011, the European Commission proposed an amended directive,
MiFID I, and a new regulation, Regulation (EU) No 600/2014. These frameworks require clearable derivatives to
trade on organized trading platforms; create a new multilateral trading venue for non-equity instruments; increase
equity market transparency; and extend transparency standards to other instruments. Both took effect in 2018.

MiFID

European Market Infrastructure Regulation (EMIR) Il The European Union'’s regulation of OTC derivatives,
which include requirements for reporting, risk management, and central clearing, as well as margin rules for
derivatives that are not centrally cleared. EMIR applies to non-EU entities transacting with EU entities. It took effect
in August 2012, with an amended version, EMIR Refit, adopted in 2019 and scheduled to come into force in 2024.

EMIR
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Glossary of GS proprietary indices

Current Activity Indicator (CAl)

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

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

Dynamic Equilibrium Exchange Rates (DEER)

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

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

Financial Conditions Index (FCI)

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

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

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

Goldman Sachs Analyst Index (GSAI)

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

Macro-Data Assessment Platform (MAP)

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

Goldman Sachs Global Investment Research 33


https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html
https://www.gs.com/worldwide/brazil/area/gir/index.html

Top of Mind Issue 117

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 law and regulation following the United Kingdom’s departure from the European
Union and the European Economic Area) with regard to regulatory technical standards for the technical arrangements for objective
presentation of investment recommendations or other information recommending or suggesting an investment strategy and for disclosure of
particular interests or indications of conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.htm| 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 Type Il Financial Instruments Firms
Association, The Investment Trusts Association, Japan, and Japan Investment Advisers Association. Sales and purchase of equities are subject to
commission pre-determined with clients plus consumption tax. See company-specific disclosures as to any applicable disclosures required by
Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance Company.

Global product; distributing entities

Goldman Sachs Global Investment Research produces and distributes research products for clients of Goldman Sachs on a global basis. Analysts
based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics,
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797
897); in Brazil by Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Public Communication Channel Goldman Sachs Brazil:
0800 727 5764 and / or contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunica¢do 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.

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

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following
jurisdictions within the European Economic Area: the Grand Duchy of Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark,
the Kingdom of Norway, the Republic of Finland and the Republic of Ireland; GSI - Succursale de Paris (Paris branch) which is authorised by the
French Autorité de contréle prudentiel et de resolution (“ACPR”) and regulated by the Autorité de contrdle 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 fiir
Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those
jurisdictions within the European Economic Area where GSl is not authorised to disseminate research and additionally, GSBE, Copenhagen
Branch filial af GSBE, Tyskland, supervised by the Danish Financial Authority disseminates research in the Kingdom of Denmark; GSBE - Sucursal
en 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’Italia)
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
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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 Global Investment Research.
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

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

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

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

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

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

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

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

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all
investors. Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales
representatives or at https://www.theocc.com/about/publications/character-risks.jsp and https://www.fiadocumentation.org/fia/regulatory-
disclosures 1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018. Transaction costs may be significant in
option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation will be supplied upon request.

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

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites.
Not all research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the
redistribution of our research by third party aggregators. For research, models or other data related to one or more securities, markets or asset
classes (including related services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

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

© 2023 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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