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This article reviews and explains the recent policy reactions of the Federal Reserve, the European
Central Bank, the Bank of England, and the Bank of Japan to the financial and macroeconomic turmoil
caused by the COVID-19 pandemic. The financial and monetary policy actions of major central banks
in the most recent crisis have, by some metrics, surpassed their responses to the Global Financial
Crisis of 2007-09 in both swiftness and scope. (JEL E58, E59, G01, E44, G15)
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1 INTRODUCTION

Concerns about the spread of the COVID-19 virus and its effect on economic activity
produced one of the most turbulent periods of financial market activity in history from
mid-February to April 2020. In some ways, this episode resembled the events of September-
October 2008, during the Global Financial Crisis (GFC) of 2007-09. Severe problems arose
suddenly in international financial markets. Uncertainty and fear raised volatility and led
investors to broadly sell risky assets, which reduced their prices.

International authorities responded to both the GFC and the recent COVID-19-inspired
crisis. Fiscal authorities increased spending, including providing much more generous unem-
ployment benefits, while central banks made credit more widely available in financial markets
and supported markets for illiquid securities. Regulators allowed banks to reduce their capital
and liquidity buffers and encouraged lenders to work with borrowers.

But there are significant differences between the two events, too. The events of September
2008 resembled a bank run. Investors became uncertain about the value of some types of
risky housing assets—mortgage-backed securities (MBS) and other asset-backed securities
(ABS) not guaranteed by the government and collateralized debt obligations—and therefore
sought to reduce their exposure to all such assets and the firms that might own them or have
guaranteed them.
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Fear and uncertainty also drove events in 2020, but this anxiety focused not on opaque
financial relationships but on the impact of COVID-19—a true negative supply shock but
also a demand shock—on economic activity and employment.! For 2020, the International
Monetary Fund (IMF) projects an 8 percent decline in the gross domestic product (GDP) of
advanced economies and a 3 percent decline in that for emerging market economies.? If this
occurs, the COVID-19 recession will be much deeper than the 2007-09 recession, when the
GDP of advanced economies declined by 3.3 percent and that for emerging markets economies
grew by 2.8 percent (IMF, 2020b).

Policy responses to the two episodes differed because the shocks were fundamentally
different. In the COVID-19 crisis, authorities did not immediately seek to broadly stimulate
the economy to put people back to work in March-June because some social isolation was
necessary to reduce the spread of COVID-19. Instead, authorities concentrated on maintaining
the health of the financial system, supporting individuals in isolating themselves but keeping
long-term economic relationships intact. In the United States, these policies included Small
Business Administration and Federal Reserve (Fed) support for small businesses.

Benefitting from their previous experience, policymakers responded much faster to the
incipient COVID-19 crisis than to the GFC of 2007-09. In particular, they introduced new
programs and reintroduced old ones more rapidly. The breadth of the policy response was
also, in some cases, beyond any previous crisis response. For example, the introduction of
direct Fed lending to businesses, states, and cities in the COVID-19 crisis is unprecedented
in the United States, as is the likely eventual size of the Fed’s balance sheet (Timiraos and
Hilsenrath, 2020). In a departure from the previous episode, all major central banks felt them-
selves to be in broadly similar situations. At the start of the GFC, in 2007 to 2008, leaders of
the European Central Bank (ECB) and the Bank of Japan (BOJ) thought their economies were
somewhat insulated and that the financial crisis was mostly a problem for the United States
and United Kingdom. In 2020, the crisis was truly global from the outset.

This article examines how the major central banks—the Fed, the ECB, BO]J, and the Bank
of England (BOE)—responded to the financial market turbulence of February-April 2020 and
the anticipated plunge in economic activity. We summarize how and why these central banks
implemented credit, asset-purchase, and banking support programs and compare and contrast
the international policy responses. While future developments may overshadow those we
document here, we hope this article will be useful to future readers who wish to understand
the policy responses as they were rolled out in the early months of the COVID-19 crisis. We
also touch briefly on fiscal and regulatory responses, particularly their interactions with central
bank policies.

The next section of the article discusses central bank financial market and regulatory
policies, while Section 3 describes the recent COVID-19 financial turmoil that contributed to
an unprecedented economic downturn. Section 4 details the policy responses of the four
major central banks and compares their efforts. Section 5 draws conclusions.
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2 POLICY TOOLS FOR FINANCIAL TURMOIL AND RECESSIONS

The three macroeconomic tools are monetary, fiscal, and financial policies. We briefly
review the separate use of these tools by central banks before considering their interaction in
specific episodes. In doing so, we often refer specifically to the Fed’s tools. Other central banks
possess similar tools.

2.1 Monetary Policy

Former Federal Reserve Chair Ben Bernanke (2012b) described a central bank’s main
policy tools as monetary policy and lender-of-last-resort powers. Both types provide credit
to the private sector. There is no bright line between the policies, but lender-of-last-resort
actions tend to be narrowly focused and short-lived, while monetary policy has broader and
longer-lasting impacts.

Central banks conduct monetary policy to stabilize the economy—that is, to decrease
fluctuations in economic activity. When short-term interest rates are positive, central banks
in developed economies typically conduct monetary policy by adjusting short-term interest
rates to influence broad financial conditions, including longer-term interest rates, monetary
and credit aggregates, other asset prices, volatility, risk premia, and liquidity. The Fed, for
example, normally uses open market operations to maintain an overnight interbank interest
rate—the federal funds rate—within a target range that it deems appropriate for economic
conditions.? By influencing asset prices, central banks can affect consumption, investment,
production, employment, and inflation.

When short-term interest rates neared the zero lower bound in 2008, central banks,
including the Fed, employed unconventional monetary policy tools on a previously untested
scale.? These tools consisted of large-scale asset purchases (also called quantitative easing [QE])
and forward guidance—communications by central bank leaders of their views about the
economy and how their policy tools were likely to evolve over time.> Such tools can be used
to influence the broader economy through changes in asset prices, just as short-term interest
rates can. To combat the GFC, in 2007-09, central banks expanded their toolkits beyond pre-
vious limits and laid the groundwork for many recent policy measures.

Surveying the literature evaluating the international use of new monetary tools, Bhattarai
and Neely (forthcoming) find that a variety of types of studies provide strong evidence that
broad central bank asset purchases moved domestic asset prices and spilled over to move
international prices, while narrow asset purchase programs (in a particular market) and bank
lending support programs normalized market functioning and facilitated intermediation. In
addition, central banks learned about the degree to which it was possible to impose modestly
negative interest rates.® Central bankers also generally consider that such unconventional
programs substantially improved financial conditions, raising growth and avoiding deflation
(Bhattarai and Neely, forthcoming).

2.2 Fiscal Policy

Government spending and/or taxes constitute fiscal policy. Fiscal actions that change the
current budget balance (i.e., increase or decrease the budget deficit) may affect the economy,
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Abbreviations

ABS: asset-backed securities (not guaranteed by the federal
government)

APF: Asset Purchase Facility

APP: Asset Purchase Programme

BOE: Bank of England

BOJ: Bank of Japan

bp: basis points

CCFF: Covid Corporate Financing Facility

CP: commercial paper

CPFF: Commercial Paper Funding Facility
ECB: European Central Bank

ESF: Exchange Stabilization Fund

ETF: exchange-traded fund

EUREP: Eurosystem Repo Facility for Central Banks
Fed: Federal Reserve

FG: forward guidance

FIMA: foreign and international monetary authorities
FOMC: Federal Open Market Committee
GFC: Global Financial Crisis of 2007-09

GSFF: Growth-Supporting Funding Facility
IMF: International Monetary Fund

JGB: Japanese government bond

JGS: Japanese government security

J-REIT: Japanese Real Estate Investment Trust
LOLR: lender of last resort

LSAP: large-scale asset purchases

LTRO/TLTRO/PELTRO: (targeted/pandemic) longer-term
refinancing operations

MBS: mortgage-backed securities (issued by Fannie Mae and
Freddie Mac, government-sponsored enterprises)

MLF: Municipal Liquidity Facility

MMLF: Money Market Mutual Fund Liquidity Facility
MRO: main refinancing operations

MSLP: Main Street Lending Program

OAS: option-adjusted spread

OIS: overnight index swap

PDCF: Primary Dealer Credit Facility

PEPP: Pandemic Emergency Purchase Programme
PMCCF/SMCCF: Primary/Secondary Market Corporate Credit
Facilities

PPPLF: Paycheck Protection Program Liquidity Facility
PSPP: Public Sector Purchase Programme

QE: quantitative easing

SBLF: Stimulating Bank Lending Facility

SMEs: small and medium-sized enterprises

SPV: special purpose vehicle

T-bill: Treasury discount bill

TALF: Term Asset-Backed Securities Loan Facility
TBA: to be announced

TFS/TFSME: Term Funding Scheme/TFS with additional
incentives for SMEs

WHO: World Health Organization

but it is difficult to predict and measure this effect.” Balanced-budget fiscal policy measures—
that is, equal increases in spending and tax revenues—are likely to have smaller effects.

Central banks can change the cost of government debt or even the ability of governments
to borrow. Central bank purchases of government debt are said to monetize that debt because
the central bank creates money to pay for the government debt it retires. Monetization
becomes a problem if it is perceived to remove a constraint on government spending and
make the debt unsustainable in the longer run.

Another way that central banks may affect fiscal policy is via credit allocation. A central
bank purchase of MBS, for example, reduces credit costs for mortgage borrowers relative to
other types of borrowers. Similarly, central bank lending to small businesses or purchases of
corporate or municipal securities benefit particular borrowers. These are transfers of value to
particular agents and therefore are fiscal policy.
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2.3 Financial Policy

Government or central bank financial policies can affect individual financial institutions
or markets or infrastructure (i.e., trading venues, information networks, and payments and
settlement systems) without necessarily affecting broad financial conditions. These policy
actions include the following:

o discount window lending: short-term collateralized loans to individual depository
institutions?®;

« emergency lending under Federal Reserve Act Section 13(3) authority as amended
in the Dodd-Frank Act: creation and operation of funding, credit, liquidity and loan
facilities that are available to a broad set of counterparties®; and

o supervision and regulation of financial institutions.1?

When central banks engage in discount window lending or create specialized credit
facilities, they act as lenders of last resort to particular institutions or markets. As the name
suggests, a lender of last resort provides short-term loans to banks when private lending is
unavailable on reasonable terms.

Walter Bagehot (1873) prescribed similar central bank lending practices in Lombard
Street: During a panic, central banks should lend freely against good assets at a high interest
rate.l! Bernanke (2012a) argues that lender-of-last-resort powers are the primary tool a central
bank has to maintain or restore financial stability and that Bagehot’s dictum on their use
remains valid today.12

Interventions targeted at particular financial institutions, markets, or utilities may change
broad financial conditions. For example, substantial emergency lending could influence inter-
est rates in other sectors, creating a monetary policy action. If that is not intended, the central
bank could sterilize (i.e., neutralize) the wider impact of the emergency lending through off-
setting open market operations. For example, if a central bank provided $100 billion to some
sector in a special lending program, it could neutralize the action’s broader monetary policy
effects by selling $100 billion of Treasury securities in open market operations.

In the United States, the Department of the Treasury typically coordinates and backstops
unusual Fed lending, that is, non-discount-window lending, because loan losses are transfers
of value to debtors. That is a fiscal-policy action and, therefore, should be decided by Congress.

2.4 A Two-Front War: The Economy and the Financial System

Severe financial crises are rare in U.S. history but have occurred more frequently in other
countries (Reinhart and Rogoft, 2009). A nationwide banking panic in 1931-33 extended and
deepened the Great Depression. A severe financial meltdown in 2008 likewise turned a mild,
incipient downturn into the Great Recession.!3 The current U.S. recession began in March
2020, the same month severe financial turmoil emerged (National Bureau of Economic
Research, 2020).

Although recessions can occur in the absence of a financial crisis, the real economy and
the financial sector are interdependent. Concern about the real economy can produce volatility
that inhibits financial activity, which feeds back to the real economy. Such cycles challenge
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Did Post-2008 Financial Reforms Reduce Financial Crisis Risk?

President Obama signed the Dodd-Frank Wall Street Reform and Consumer Protection Act into law on
July 21,2010. The act is a complex piece of legislation, consisting of 16 separate sections (see table). The
preamble to the act states its purposes:

- to promote the financial stability of the United States by improving accountability and transparency
in the financial system,

- to end “too big to fail,”

- to protect the American taxpayer by ending bailouts,

- to protect consumers from abusive financial services practices, and

- for other purposes.
Although many Dodd-Frank provisions were designed to address shortcomings in the financial system
demonstrated by the GFC of 2007-09, the overall structure of the law closely followed a proposal laid out

in March 2008 by Barack Obama (2008) in a campaign speech in New York. Obama identified these objec-
tives for financial reform:

- expand the Fed’s authority to supervise systemically important financial institutions;

- stiffen existing capital and liquidity rules;

- consolidate the regulatory structure;

- practice functional, rather than institutional, regulation;

» crack down on trading abuses; and

- identify and address systemic risks.
Arguably, the Dodd-Frank Act realized these objectives, with the exception of consolidating the regulatory
structure.* Perhaps as a result of some of the changes arising from the act, such as higher bank capital
requirements and more disclosure about financial market activity, banks and the broader financial system
have remained strong in the early stages of the current recession. As we describe in greater detail in the

article, however, some of this resilience also is due to timely large-scale interventions by the Fed and
Treasury to preempt emerging credit-market dysfunction in March 2020.

*Although the Office of Thrift Supervision was eliminated, with its authorities and responsibilities transferred primarily
to the Office of the Comptroller of the Currency, two new financial regulatory agencies were created: the Bureau of
Consumer Financial Protection and the Office of Financial Research. Moreover, the Dodd-Frank Act established the
Financial Stability Oversight Council as a framework to bring together existing financial regulators to monitor and
address financial-stability risks.
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Dodd-Frank Act: Titles and Major Provisions

Purpose

Major provisions

Financial stability

- Creates the Financial Stability Oversight Council and the Office of
Financial Research.

« Increases Fed oversight of nonbank financial institutions.

- Creates Collins Amendment (Section 171) requiring higher bank
capital levels.

« Requires banks to establish “living wills.”

Orderly liquidation authority

« The Federal Deposit Insurance Corporation (FDIC) gains non-bank
resolution authority.

Transfer of powers to the Comptroller of the Currency,
the FDIC, and the Board of Governors

« Abolishes the Office of Thrift Supervision (OTS).

- Transfers OTS powers to the Comptroller of the Currency, the FDIC,
and the Board of Governors.

- Clarifies requirements for covered investment advisers to provide

W g EE e e B S o Ee R TSl CUiES information to the Securities and Exchange Commission and the FDIC.
- Establishes a Federal Insurance Office within the Department of

V  Insurance
the Treasury.

VI Improvements to requlation of depository institutions Closes loopholes such as the use of industrial loan companies.

P 9 P y « Volcker Rule (Section 619) restricts proprietary trading by banks.

VIl Wall Street transparency and accountability - Reforms over-the-counter derivatives regulation.

VIl Payment, clearing, and settlement supervision . De.5|gnates certallr) market utilities as systemically important and
subject to supervision.

X Investor protections and improvements to the regula- < Requires risk retention by originating institutions of ABS.

tion of securities - Clarifies the liability of rating agencies.

- Creates the Bureau of Consumer Financial Protection

X Bureau of Consumer Financial Protection - Consolidates from other federal agencies and extends existing
consumer financial-protection powers.

%I Federal Reserve System provisions - Establishes limits on the use by the Board of Governors of its

y P Section 13(3) authority under the Federal Reserve Act.

Xl Improving access to mainstream financial institutions < Encourages alternatives to payday loans.

Xl Pay It Back Act - Establishes procedures to wind down the TARP.
« Prohibits yield-spread payments to mortgage originators.

XIV' Mortgage Reform and Anti-Predatory Lending Act - Establishes new rules on high-cost mortgages, appraisals, servicing,
and modifications.

XV Miscellaneous provisions « Restricts trade in “conflict minerals.”

XV Section 1256 contracts - Tightens the definitions of tax reporting of gains and losses from

mark-to-market adjustments and straddles.

SOURCE: H.R. 4173 (111th Congress): Dodd-Frank Wall Street Reform and Consumer Protection Act; https://www.govtrack.us/congress/bills/111/
hr4173/text.
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Central Bank Responses and the “Greenspan Put”

Market observers commonly criticize central banks for responding to financial market turmoil with monetary policy easing that
often arrests falling asset prices, particularly stock prices. The idea that the Fed—or central banks more generally—prevented or
tried to prevent stock market losses became popular in the 1990s, when the supposed guarantee against losses was christened
the “Greenspan Put,” after then-Chair of the Fed, Alan Greenspan.* Miller, Weller, and Zhang (2002) argue that exaggerated faith
in the Fed'’s power to prevent downside risk raised the value of U.S. stocks above that implied by dividends.

Central bankers, however, would deny that they are trying to prevent stock price declines or peg stock prices to some level.
Rather, their interventions seek to alleviate extreme stress and ensure continued market functioning (Schnabel, 2020). In the
words of Chair Powell (2020b), “We're not trying to move markets to a particular level. We just want them to work.”

*The term “put” refers to a type of derivative security intended to reduce the potential of large losses on an asset. An American put option on a
given asset gives the holder the right, but not the obligation, to sell the given asset at a pre-specified price, that is, the strike price, on or before a
specified date. The payoff to such an option is the difference between the strike price and the price when the option is exercised. Thus, a put option
on a given asset hedges the risk of a substantial decline in the asset price because the put becomes more valuable as the asset price falls.

economic policymakers who must use monetary and fiscal policy to combat recession but a
different set of tools to keep the financial system functioning.

Uncertainty about economic events can produce “financial accelerator” effects through
its effect on asset prices. Falling asset prices reduce a firm’s creditworthiness by lowering the
net worth of the firm’s owners and the value of collateral it can pledge to lenders.l* Owners
with little equity value have an incentive to borrow money to take risky but potentially profit-
able actions, because the owners keep any gains but cannot lose more than their (small) equity
stake in the firm. Lenders are reluctant to lend to such firms (Bernanke and Gertler, 1989,
and Calomiris and Hubbard, 1990). Such a sudden retraction of credit or increase in its cost
can disrupt the operation of financial firms, such as specialists on Wall Street and some hedge
funds, that borrow most of their operating funds.!> The potential for bankruptcy or disruption
of credit for some financial firms jeopardizes the complex system of payments that links all
financial institutions.'® A loan default by a bankrupt firm might render the firm’s creditors
insolvent as well, for example.

Disruption to financial market functioning can exacerbate recessions by inhibiting inter-
mediation, that is, credit for investment and trade (Schularick and Taylor, 2012). A large falloff
in business investment is virtually synonymous with recession in U.S. data.l” While disruptions
of other industries can be contained, preserving the financial system is crucially important to
the broader economy because credit, payments mechanisms, and settlement systems underpin
virtually all transactions. Their importance is most evident when they are disrupted, as in
September 2008 and March 2020. Despite severe shocks in March, a full-blown financial crisis
has not yet resulted.® Nonetheless, history may judge that only aggressive central bank inter-
ventions prevented this outcome. The Fed rolled out many distinct financial interventions
within weeks, several of which were reincarnations from the 2007-09 crisis (see Table 1A).
Congress backed these Fed actions by appropriating $454 billion of U.S. Treasury funds to
absorb the possibly substantial risk involved. Such actions have often prompted accusations
that central banks try to prop up asset prices, protecting stockholders from losses. The shaded
insert “Central Bank Responses and the ‘Greenspan Put™ discusses this issue.

346  Fourth Quarter 2020 Federal Reserve Bank of St. Louis REVIEW



SJJOA M3 JO dueg SAIDSIY [eIaPa4 PUR ‘IR SHI ‘SIOUISA0D) JO pleod :3DYNOS
*020¢ 03 Joud 10 60-£00T 40 D49 ay1 buunp poddns apinoid 03 pasn sweiboid snobojeue 0y Jejiwis e SySLISe YUM Swd} ;310N

‘JuswiLdunouue

(SG) son1Ndas

Gl Yyosep — papua-uado ay) 21099 Sg\ Aousbe ul uolj|iq 00Z$ PUR SaLINSeal | Ul uol||iq 00SS 1sed]1eaq  paydeq-abebliow — xsose(pInd 3955y
0} pasunouue AjjeulbuQ ‘sg Aousbe pue saunseal) Jo weiboid aseydund 3asse papua-uadQ Adusbe ‘seunseal)
6 Yosep — ‘suoljesado yuawaibe aseydindal papuedxd jo weiboid pa4 oA MON 19)1ew oday — «SYUswdaIbe aseydinday
Gl Yyosep — 'skep 06 03 dn sueoj Joj ‘Juadiad gz'0 03 ‘syutod siseq G | Aq 93l JUNOISIP SISMOT] syjueg — «MOPUIM JUNODSI]
(YWI4) senuoyine BT OUSY SOOIy
"SUIUOW +9 UnJ 03 A}[1DB "9)eJ SIAIDSII SSIIXD UO 3S2J93Ul Y3 JaA0 spujod Kieysuow
LEWIeN - siseq Gz ¥e dSN Moulog A|isea 03 ‘sIap|oy Junodde YA 3sow 03} uado ‘Y|4 104 A)j1de) oday Jeuoljeulaiul Auie AIBISUONY [euoReUIR|
1569 ’ v ’ ’ oday Y4 pue ubia1o4
pue ubiaio4
*A1unod Jad sywi| uol|ig 09$-0€$ YHM ‘Sueq esjuad
2JoW g 0} Sau|| dems pPapudIxa Pa4 ay Apjeam Ajinjew Aep-8 ue Yum gsn 41240 pue suol}
¥Soul dems AlIpInDI|
Gl Yyosep — -es9do Aep-/ Jo Aousnbauy ay3 asealdul 03 pasibe os|e suonesado ANpinbil dsn Jejnbal yym Aipinbiiasn — e
. asn>ueqenus>
syueq [es3uad ublaioy ay] “saulod siseq gz Aq sdems Alpinbil dsn buipues uo bupud sand
jueg |[euoliep SSIMS pue ‘epeue) Joueg ‘g3 ‘O ‘JOF 241 YIM UOIRUIPIO0D Ul ‘P4 3y L
"453 s,finseal] wouy Joded «AHDegbuipung
L1 Ydey - . e 44dD
yoddns jo uolfjiq o1 $ Joded [eI2IaWWO 'S’ PAYILJ-1DSSE pue PaJndasun Yuow-¢ saseyding |enJawwo) Toded [epiowwio)
'453 s,Ainseal| ELZ]
6 [1dy wouy poddns Jo uoljiq g£$ *sanua [eonijod buinssi-puoq pajeubissp J9Ylo pue ‘sspunod pue  1g9p [eddiunpy 41N SIRBI RGN
sa111> abJe| ‘sa3es '§° M Ag panssi s1eak € ueyy s3] Sa13INIRW YHM S910U WIS)-HOoYs saseydind HPINDE [edbIUNA
'453 s,finseal] woly poddns jo uoljjiq G/ $ soljojuiod puoq a1esodiod San[pey
uol||lq 0S£$ . 4, 40DWS
€T Yosep ord X3pul }93iew peoiq pue ‘spuoq ayeiodiod ul buiisaaul s413 ‘spuoq ajelodiod buipueisino  1gap djelodiod ; 1Ipa1) 91e10dI0) 19X
an U1e}dd $3SBYDINJ :4DDIA'S "SODUBNSS| UBO| P)LIIPUAS pUB PUOC MBU UIRHIDD S3seYDINd :4DDNd 420Nd ATepuodas/Arewid
- uol||iq 001L$ "453 s,Ainseal] wolj poddns Jo uoljjig QL $ "SUBO| SSAUISNQ-||BWS PUR JDWNSUOD S9I1INJ9S <A31|I>eq Ueo| SolNJas
Ecyien 0rdn Kq paypeq san1INdas paydeg-1asse paiel A|Ybiy Jo sianss| 03 Ayinjew Jeak-¢ Yim sueo| sisayo paydeg-19ssy 4Vl poypeg-1ossy Wia
'453 s,Ainseal] wouy
81 ydJep — yoddns jo uol|jiq 0L $ syutod siseq 001 Sn|d 9184 JUNOISIP 9Y} PUE S} JUNOISIP BY) USIMID] spunj jemnw TN *AIDES AUPINDITPUNS
19)iew ASUop [enINA 1 IB[N ASUON
sajel Je Bul||9s a1e spuny [eninw 3y ew AdUow jey} s}asse Ang 03 SUOIINHISUI O} SURO| SISO
'suoljeziueb.o 3yoiduou 03} pua| 0} paubisap Sa1|Id.) SIPN|DUI 0S|y (453) pun4 uonez
UONIIG 0095 1qe3s abueydx3 s,Ainseal] wouy toan.:_m JO uol||Iq §/$ "Sueo| bunsixa Jo 3zis a3 9Sea.dul 0} syoiduol e
€T Yoiep o1d SI9PU| SMO|[e A}[1DB) URO|-BUSIX® Uy "9y e1s Juadiad G e Huidasy sj1ym sueo| mau a3eulbLIo 0} e d1SW UBUS 55T TTE
an SI9PUD| MOJ[e S3IH|ID.) URO|-MIN "A|9A13D9dSsal ‘s1eak z pue | 10} paLiajap aJe sjuswAed [edpund pue sINS IPUSTISSAS UEW
pue 3sa1a3ul pue ‘AJlun}ew Jeak-g e aAey sueo -Juadiad ¢ snid yOd| 38 SIS 03 SUeo| SISPO
(S3NS) sosudiarua
udy 9215 ddd "9N|eA 9DB) B |ID1R|[0D SB SURO| ddd Y} BuIdjel ‘siapus| ddd 01 sjulod siseq € e Sueo| spuixj pazis-wnipaw 47ddd AIPed APINDIT WeIboid
ol Aq paywi] : U : : UOI93101d SPoydAed
pue |jews
‘suonesado - P
L1 Yoiepy — odau 39xiew uado 1oy) 3|qib1|o aJe uey} |e1ale||0d se 9|qibI|a aJe Sa13INJAS Jo abuel Japeolq 40ad
; Krewnd Jipai) J9jeaq Atewirid
V/ "93B1 JUNO0DSIP 3y} 3e sAep 0 03 dn sal3INIeWw Yum sidjeap Arewnd o3 buipuny wia) sI9y0
(0Z0Z u1) ?@ep ($) u3saQg 103035 uoneiniqqy weiboid
juswadunouue [eiiu]  Aypeded po1abie]

mEﬂhmO._n_ OAI9SIY |elapa :saljljideq mc_—“v—-w._ pue saseyd.ind }ossy jueg jesjua)

Yl 9|qel

347

Fourth Quarter 2020

Federal Reserve Bank of St. Louis REVIEW


https://www.federalreserve.gov/monetarypolicy/pdcf.htm
https://www.federalreserve.gov/monetarypolicy/pdcf.htm
https://www.federalreserve.gov/monetarypolicy/ppplf.htm
https://www.federalreserve.gov/monetarypolicy/ppplf.htm
https://www.federalreserve.gov/monetarypolicy/mainstreetlending.htm
https://www.federalreserve.gov/monetarypolicy/mainstreetlending.htm
https://www.federalreserve.gov/monetarypolicy/mmlf.htm
https://www.federalreserve.gov/monetarypolicy/mmlf.htm
https://www.federalreserve.gov/monetarypolicy/talf.htm
https://www.federalreserve.gov/monetarypolicy/talf.htm
https://www.federalreserve.gov/monetarypolicy/pmccf.htm
https://www.federalreserve.gov/monetarypolicy/smccf.htm
https://www.federalreserve.gov/monetarypolicy/smccf.htm
https://www.federalreserve.gov/monetarypolicy/smccf.htm
https://www.federalreserve.gov/monetarypolicy/muni.htm
https://www.federalreserve.gov/monetarypolicy/muni.htm
https://www.federalreserve.gov/monetarypolicy/cpff.htm
https://www.federalreserve.gov/monetarypolicy/cpff.htm
https://www.federalreserve.gov/monetarypolicy/central-bank-liquidity-swaps.htm
https://www.federalreserve.gov/monetarypolicy/central-bank-liquidity-swaps.htm
https://www.federalreserve.gov/monetarypolicy/fima-repo-facility.htm
https://www.federalreserve.gov/monetarypolicy/fima-repo-facility.htm
https://www.federalreserve.gov/monetarypolicy/fima-repo-facility.htm
https://www.federalreserve.gov/monetarypolicy/discountrate.htm
https://www.newyorkfed.org/markets/domestic-market-operations/monetary-policy-implementation/repo-reverse-repo-agreements/repurchase-agreement-operational-details
https://www.federalreserve.gov/newsevents/pressreleases/monetary20200315a.htm

'823:324dN0S

*020¢ 03 Joud 10 60-£007 40 D4 ay1 buunp poddns apinoid 03 pasn sweiboid snobojeue 0y Je|iwis e SYSLDISe YUM SwWd} ;310N

"6 10T JI9QWISAON Ul Pa1IRISAI ddY dY} Usym S9111INJ3S youIwreIbolg
L yden — . ddv SceUs TR Scey
9oed yjuow 4ad uol|jiq 0z3 jo doy uo saseydind jasse jo adojaaua Aiesodway uol||iq 0z LD 91eAud 211gng 9SeDINg 1955y
11143 ‘adojaAus uol||iq 05 /3 [eulbLIO S} WOy dun( uo papuedx] S9131INJ3S Swwieibold sseyping
8L Yyaiey . . 5 . ddid
GE'L3 S91111N235 103035 d1|qnd pue a3eAnd jo weiboid sseydind 3asse A1esjodway uol||y SE° L3 a1eaud Diqnd \SIVE] JEWE I WE oV ER|
“SJewua( Jo yueq [e43UdD Y3 YIM aul] dems sajeal}deal pue
. Syjueg [enjus)) 10j
gzaunf — elieb|ng pue e1eou) JO syueq [e1luad 3y} YHm saulj dems mau pappe osje gd3 ay | ‘saulj odas Aupinbij oing d34n3 S
pue dems Bunsixs buipuswa|dwod ‘eale 0I1Nd Y3 SPISINO Syue(q [elluad 03 sodal SapInoId IS sy E
_ ‘suonesado Oy 11 aunr jnun deb ayi ||y 03 paubissp xSUONeISd0 bupUeRULS]
cl e Ayunjew 0zogz sunf yum ‘0zoz YyaJey ul bunuels suonessado buipus| wisl-buoj Jo sauas Buipua)jueg SO4L1 WI3}-1obUO][ [BUORIPPY
suoneiado
*91e4 suonesado bupueuysi ulew mojaq sjulod siseq 5
0 udy - © 9]BJ 1S9J93UI :SYJUOW 9 -8 UM} sanlinlew yum swelboid buipus| [euorippe usna Buipua)>jueg S04l 13d DUDUBUYSI LLIIS3-19DUO]
e vjes 3salajul isyy 91-8 19q sanlinjew yi Ipus| jeuonipp S ASUSBISWS SIWSpUL]
"pPasea.dul 92uemo||e BuIMOIIOg pUe (SWOS J0) 9 | — Se sassauisnq
. xSUONeISd0 bupUeULS]
FARYRIEIN — MOJ SB 9q Ued INQ %G"0-) 91l suonesado bupueuyal Ulew Mojaq syulod siseq 0g 0} padnpal  pue spjoyasnoy 111 0YLTL
. WI19)-1Iobuo[ pajebie]
9Pl 1S9I9JUI :S9SSBUISNQ pUe Sp|oyasnoy 03 bulpua| yueq aziAudUl 0) suonjesado Jesk-¢ 03 buipus|yjueg
(0zoz i) @1EP (3) uondudsag 101035 uoneiniqqy weiboid
juswadunouue eriu]  Aipeded po1abie]

sweiboid ueg jesyua) ueadoing :saijjdeq buipua pue saseydind }3ssy yueg jesjuad)

dl °|qel

Federal Reserve Bank of St. Louis REVIEW

Fourth Quarter 2020

348


https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.mp200312~8d3aec3ff2.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.mp200312~8d3aec3ff2.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.mp200430~1eaa128265.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.mp200430~1eaa128265.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.mp200430~1eaa128265.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.mp200312~8d3aec3ff2.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.mp200312~8d3aec3ff2.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.pr200625~60373986e5.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.pr200625~60373986e5.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.pr200318_1~3949d6f266.en.html
https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.pr200318_1~3949d6f266.en.html
https://www.ecb.europa.eu/mopo/implement/omt/html/index.en.html
https://www.ecb.europa.eu/mopo/implement/omt/html/index.en.html

'309:324N0S
‘1sed ayy

ur saded jesawwod ybnog sey 3Og 9Y3 Inq ‘|9Aou St 441D 9y "0Z0Z 03 Joud 10 60-2002 40 D49 ay1 buunp poddns spinoid 03 pasn sweiboud snobojeue 0} Jejiwis D1 SHSLDISEe YIM Sw)| 3] ON

- ol 'Spuoq 91e10dJ0D [BIDUBULUOU WO} OS[e INg SPUOg JudawuIanob S9I}INJ9S e
6L UIEN 1900€3 N o seseydind wouy Apsow ‘uol||iq Gt/ F 01 ‘uol||iq 00€F Aq sbuipjoy puoq jo asealdu| a1eAld Dlgng 3dv * 4 1955V
e . 'speauds QIAOD-2.4d Jaded J|1Deq bupueul]
LLYen 01 950|2 ‘1B S| UO paseq 1.l Je Ayinjew Jeak-| 03 dn jo saded jeiiswwod saseydind |eJaWwWod) 343D 91810010 PIAO)
'auUNf JO pud 3y} 3 PaNUIUODSIP
. #AH[DES
YT YoIey — suonesado yiuow-| pue ‘0zoz Ae JO pUS 3y} 18 PaNUUOISIP suollelado yiuow-g 19y1ew oday 141D
oday WJS] JUsbUnRuo)
'sa[}|10ey buipua| buisixe Buiyuswa|dwod ‘swid) Yluow-¢ 1o -| 1e suonesado odal s1a40
xSOSHAIoIUD
. sassaulIsnq pazIs-Wnipaw pue
SJINS 031 Ajje1dadsa ‘Buipua| asealdul ey syueq
LLY2en o 10§ 3|ge|leAR SPUN [RUOCIPPE Y1IM ‘D)l yued 3y} 03 9503 J0 Je buipuny wid}-Hbuo| S1I9yo pue spjoyssnoy nsaL [[eLus 10§ SSARUSUL
peliil b o ’ 1R = 03 buipus|yjueg |euonippe yjm
SWwiaDS buipung Wis]
(0zZ0Z uI) @ep (3) uondudsag 103295 uonelndiqqy weiboid
juswadunouue jenu]  Aypeded paiabie]

sweiboid puejbug jo yueg :sanijdeq Buipua pue saseydind }assy yueg [esjuad)

JlL s|qel

349

Fourth Quarter 2020

Federal Reserve Bank of St. Louis REVIEW


https://www.bankofengland.co.uk/news/2020/march/boe-measures-to-respond-to-the-economic-shock-from-covid-19
https://www.bankofengland.co.uk/news/2020/march/boe-measures-to-respond-to-the-economic-shock-from-covid-19
https://www.bankofengland.co.uk/news/2020/march/boe-measures-to-respond-to-the-economic-shock-from-covid-19
https://www.bankofengland.co.uk/news/2020/march/boe-measures-to-respond-to-the-economic-shock-from-covid-19
https://www.bankofengland.co.uk/news/2020/march/boe-measures-to-respond-to-the-economic-shock-from-covid-19
https://www.bankofengland.co.uk/news/2020/march/boe-launches-contingent-term-repo-facility
https://www.bankofengland.co.uk/news/2020/march/boe-launches-contingent-term-repo-facility
https://www.bankofengland.co.uk/markets/market-notices/2020/ccff-market-notice-march-2020
https://www.bankofengland.co.uk/markets/market-notices/2020/ccff-market-notice-march-2020
https://www.bankofengland.co.uk/monetary-policy-summary-and-minutes/2020/monetary-policy-summary-for-the-special-monetary-policy-committee-meeting-on-19-march-2020

r04:324N0S

"020¢ 03 J01d 40 60-£00T 40 D49 dy3 buunp

yoddns apinoid 03 pasn sweiboid snobojeue 01 Jejiuls de SySLBISe YHM swid)| ‘swesboud 9say) |1e3ap (bulwodypioy) uosiey pue Aj9sN pue (€107) A|9aN pue Aajme (445D) Auj1de4 buipuny
Bunoddns-yimoun ayy pue (47gS) AM|1de4 buipua sjueg Hulze|nwis ay3 Jo buisisuod ‘(JUUIYXapul/q Us|/odo pjlu/saInsesu/odo/Us/dlT10Toq MMM//SA1Y 29s) welbold Moddng ueo s,rog
9y31 apn|pul sweiboud Jueixa 3say] ‘spuny buisingsip pue aAlde ||13s a4e sweiboud 19Y1o ‘6 L-JIAOD 4O 3 NSl e se papuedxa J0 padnNpo.IUl Ud3q dARY Jey) palsl| sweiboud sy) 01 uonippe uj:31ON

#S1SNJ1

(hpnoadsar o o8l ¢y SIS e acaueder)spuny papen

9L Yyoiepy — pue uol||u3 Z L x 01 dn) 9ded aseydund snoinaid ayy ajgnop 1e spwijsaddn yum s1|3y-r pue 413°6Ia-1) LI39-(/5413 [/spunj papes
s413 saseydund saseydund gor uo nwij saddn ou yum ‘sjjig-1 pue sgor Jo saseydund saseaudu| °lliq 3UnosIp puesaor -3bueypxa pue spuog

413 T i Kinseal] ‘sgor jJuswuIdA0b asaueder

Jo saseydund 19ssy

. spuoq «soseypind

|B30} UOI||} 0Tk 5 Sded eI

ILEN uoliia 0k 0} ‘Yoea uol||} §° /4 Ag spuoq a3esodiod pue saded [e[2I3WWOD JO SBUIP|OY UO SHWI| SISIeYy R e doded [eDISW
4 o : : T : |erJaWwWo) -wiod/puoq 93eiodio)

SNIIABUOIO)) [SAON 9}
0195uodsay U bupueuy

S1e31[Pe4 o1 suoneisdo
BuiA[ddng-spuny [epads

‘papinoid sURO| JO spUNOWe 0} Puodsa.1i0d Jey} s9dUR|eq JUNODE JUSLIND
91 Yorep uol||143 06 0] 9184 152491U1 9 |0 e saiiddy 1eak | 03 dn Ayniew yum ‘g L-gIAQD 03 dsuodsai uj uaAlb SIS
Sueo| NS pue [ei3e||0d se pahpa|d 1gap d3eAld JO JUNOWE SY3 UO PISe] SURO| SSPIAOIJ

Federal Reserve Bank of St. Louis REVIEW

_ 4S9y ul
EL tPIeW P340 SINSSI SO JO IaqUINU Y3 paseaJdul fog oy ‘suonesado odai ybnoiyy Sor sapiaoid 1pew oday 315
(0zOZ uI) ™¢ep (%) uondudsaqg 10123s uoneIndiqqy weiboud
juswadunouue ey Aypeded payabae]

sweiabo.id ueder jo yueg :sanijde4 buipua pue saseydind }9ssy yueg [ea3uad)

dl olqel

Fourth Quarter 2020

350


https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_b/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_b/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_v/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_v/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_v/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_v/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_s/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_s/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_s/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_f/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/ope_t/index.htm/
https://www.boj.or.jp/en/mopo/measures/mkt_ope/len_b/index.htm/

Haas, Neely, Emmons

3 THE COVID-19 FINANCIAL TURMOIL

This section first briefly discusses the spread of COVID-19 before reviewing the causes
and symptoms of the recent COVID-19-related financial turmoil of February-April 2020.

3.1 The Global Spread of COVID-19

The first cases of COVID-19 were reported in December 2019 in Wuhan, China. The
World Health Organization’s (WHO’s) Chinese Office learned of a media statement on the
website of the Wuhan Municipal Health Commission on local cases of “viral pneumonia”
(Ma, 2020). In the following weeks, the new virus spread to Thailand, Japan, South Korea,
the United States, and France. The Chinese government locked down Wuhan and most of
Hubei Province in late January 2020, halting outbound travel and public transit. By the end
of January there were almost 10,000 confirmed cases of COVID-19 in 19 countries and over
200 deaths (WHO, 2020b).

Countries began implementing travel restrictions and lockdown measures as confirmed
cases began to jump in the following weeks. On January 31, the United States suspended travel
by foreign nationals from China, then in mid-March likewise suspended travel by foreign
nationals from Europe. In late February, Italy locked down its hardest hit towns in the
Lombardy region and then moved to a country-wide lockdown by March 9: schools and non-
essential businesses were closed (Taylor, 2020). By the end of March, well over 100 countries
had instituted a lockdown, and there were almost 800,000 confirmed cases and 40,000 deaths
worldwide (BBC, 2020, and WHO, 2020a). The virus continued to spread through the spring
and summer of 2020. Some areas saw lower caseload growth and mortality rates and were able
to ease some of their lockdown measures, while other regions continued to struggle to contain
the spread of the virus.

The loss of life and uncertainty of safety surrounding the pandemic took a devastating
human toll but also greatly affected the global economy. Consumers were unable or unwilling
to purchase goods and services, and the closure of non-essential businesses, suspension of
schools, slowdown of travel and tourism, and cancellation of large public events caused by
lockdowns all had major implications on economic activity and employment. As of July 2,
2020, there were over 10 million confirmed cases and 500,000 deaths as a result of COVID-19
(WHO, 2020¢).

3.2 The Financial Market Turmoil

Financial crises are periods in which expectations of asset values or economic activity are
suddenly revised in ways that dramatically change asset prices and threaten the stability of
the economic system through asset price volatility and disrupted financial activity.

The spread of COVID-19 prompted fears of disruptions to supply chains and the labor
force that would curtail economic activity and bring on a severe recession. Such fears prompted
many investors to sell risky assets, such as high-yield corporate bonds, in favor of safer assets,
such as Treasury securities. Prices of many risky assets fell, while volatility, trading volume,
and bid-ask spreads rose. That is, there was a flight to safety. Yields on very safe 10-year
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Figure 1

Corporate Bond, Mortgage, and Sovereign Spreads

A. U.S. corporate bond and mortgage spreads
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NOTE: Panel A shows the ICE BofA (Bank of America) AAA U.S. Corporate Index Option-Adjusted Spread (AAA OAS);
the ICE BofA FNMA Current Coupon Effective Yield less the 10-year Treasury yield (MBS-Treasury spread); the 30-year
mortgage-Treasury spread, which is the 30-year fixed mortgage rate less the 30-year constant-maturity Treasury yield;
and the ICE BofA U.S. High Yield Option-Adjusted Spread (High-yield OAS). The vertical line in Panel A indicates the
announcements of the PMCCF/SMCCF on March 23, 2020. Panel B shows 10-year sovereign yield spreads versus German
bonds. The vertical line in Panel B indicates the announcement of the PEPP on March 18, 2020.

SOURCE: FRED®, Federal Reserve Bank of St. Louis; Haver Analytics; and ICE/Bank of America Merrill Lynch.
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Treasuries fell from 1.88 percent in January 2020 to a historic low of 0.54 percent on March 9,
and they remained near that level through May. Panel A of Figure 1 shows the rise in risk
spreads over Treasury yields. The spread over Treasury securities of government-guaranteed
MBS, a default-risk-free security, rose from late February to early March, reflecting heightened
interest rate and liquidity risks (Mizrach and Neely 2020a,b,c,d,e). A selloff in high-yield grade
(i.e., fairly risky) debt boosted the spreads of those securities to about 11 percent on March 23,
in contrast to the 3 to 4 percent range common in early February 2020. Conditions briefly
resembled those of September-October 2008 (Fawley and Neely, 2013).

Panel A of Figure 1 shows that most U.S. risk spreads peaked the week of March 16-23.
The events of this week merit special explanation. The Federal Open Market Committee
(FOMC) had lowered the federal funds target range by 50 basis points at an unscheduled
meeting on March 3, but increasing financial market stress prompted repeated credit provision
through repurchase agreements (repos) the week of March 9-14. Although the FOMC had a
meeting scheduled for March 17-18, financial market dislocation prompted the committee
to meet early, on the morning of Sunday, March 15, to be able to announce their plans prior
to the opening of Asian markets in the U.S. evening. The FOMC announced purchases of at
least $700 billion in Treasuries and MBS, although it would not classify those purchases as
open ended until the end of that week. On the same day, six central banks—the Fed, the Bank
of Canada, the BOE, the BOJ, the ECB, and the Swiss National Bank—announced new foreign
exchange swap arrangements to provide liquidity in U.S. dollars (USD) internationally.

Despite these expansionary moves, however, international stock prices fell sharply—the
Dow dropped nearly 3,000 points—on the morning of Monday, March 16 and circuit breakers
halted trading in several markets. As discussed previously, falling asset prices reduce the net
worth of the firms and individuals that own them, making them less creditworthy borrowers
and discouraging lending.

It is not clear exactly how to interpret this negative stock market reaction. Markets may
have seen the FOMC announcement as disappointingly timid or as an indication of surpris-
ingly bad economic news. President Trump’s warnings on that Monday of a prolonged shut-
down might have exacerbated the stock market reaction.

From March 16 to 23, however, the Fed would release plans for several new lending
facilities to stabilize financial markets and make the previously announced asset purchases
open ended. These facilities included the Primary Dealer Credit Facility (the PDCF), the
Commercial Paper Funding Facility (CPFF), the Money Market Mutual Fund Liquidity
Facility (MMLF), the Main Street Lending Program (MSLP), the Term Asset-Backed Securities
Loan Facility (TALF), and the Primary and Secondary Market Corporate Credit Facilities
(PMCCF and SMCCEF). This combination of efforts seemed to stabilize markets in the latter
part of March and April.

In Europe, the flight to safety took the form of rising sovereign yields for all countries,
including Germany—whose bond yields serve as the low-risk benchmark—and a widening
of yield spreads between high-risk countries, such as Italy, and Germany. Panel B of Figure 1
shows the widening of spreads versus Germany in early March, until the announcement of
the Pandemic Emergency Purchase Programme (PEPP) on March 18, which is indicated by
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Figure 2
LIBOR-OIS Spreads
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NOTE: The figure shows 3-month interbank lending rates less 3-month same-currency OIS rates for the USD LIBOR
rate (U.S.), the British pound LIBOR rate (U.K.), the Tokyo Interbank Offered Rate (TIBOR) for the yen (Japan), and the
euro-denominated Euro Interbank Offered Rate (EURIBOR) (euro area).

SOURCE: Haver Analytics, ICE, Refinitiv, and Tullett Prebon.

the vertical line. Differences in spread behavior largely reflected the perceived risk of default,
which was likely higher for countries with high debt-to-GDP ratios and small size. According
to 2018 OECD data, the debt-to-GDP ratios of Italy, Spain, France, the Netherlands, and
Germany were 147 percent, 115 percent, 122 percent, 66 percent, and 70 percent, respectively.!?
The 3-month LIBOR-OIS spread is a popular measure of money market stress, as it measures
the willingness of banks to make unsecured loans.2? Figure 2 shows that the 3-month LIBOR-
OIS spread started increasing in early March for the monetary areas of each of the major central
banks discussed here. It increased more in the United States and United Kingdom than in the
euro area and Japan, indicating that investors might have perceived a greater risk of default
by a U.S. or U.K. bank than one in the euro area or Japan. Alternatively, it might have reflected
lower expectations of a government rescue of a defaulting bank in the United States or United
Kingdom. The U.S. LIBOR-OIS spread was particularly high for the week of March 16-23,
which was a particularly difficult week on U.S. financial markets, as discussed previously.
From mid-February to late March, stock prices fell rapidly from fairly high values after a
10-year bull market (Mizrach and Neely, 2020c). Figure 3 illustrates parallel declines in the
prices of the S&P 500, Japanese Nikkei 225, German Dax, and U.K. FTSE All-Share indices.
Implied volatility, as measured by the VIX (a forward-looking measure of volatility derived
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Figure 3
Stock Market Responses
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NOTE: The figure illustrates movements in international stock indices. The values are indexed to equal 1 on February 3, 2020.

SOURCE: Deutsche Bourse, Financial Times, Haver Analytics, New York Times, and Standard & Poor’s.

from options prices), started rising sharply on about February 19 and peaked on March 16
before declining to lower—but still historically high—levels (Panel A of Figure 4). This pattern
is consistent with the negative correlation historically observed between uncertainty and stock
returns. Increased uncertainly is also consistent with the sharp increase in equity market bid-
ask spreads shown in Panel B of Figure 4. Market makers widen their quoted spreads in fast
moving, uncertain markets to avoid taking losses to more-informed traders. Equity trading
volume (not shown in the figure) began rising on February 20, peaked on February 28, but
remained elevated through March (Mizrach and Neely, 2020c).

The flight to safety included a shift to relatively safe USD assets that appreciated the trade-
weighted USD by 8 percent from late February to March 23 (Panel A of Figure 5). Such appre-
ciation often occurs in times of crisis. Panel B of Figure 5 shows that the trade-weighted USD
also rose after the September 11, 2001, attacks and in September 2008.2! As in other markets,
bid-ask spreads widened and foreign exchange trading volume rose, reaching 540 billion USD
per day on FXall, the most active interdealer trading network (Mizrach and Neely, 2020b).

Although recessions and (particularly) financial crises are sudden by nature, the real effects
of the current downturn appeared unusually suddenly and with great severity.22 Weekly U.S.
initial unemployment insurance claims surged from 282,000 on March 14 to 3.3 million on
March 21 to a completely unprecedented 6.9 million on March 28 (Figure 6). The downturn
was not evenly spread out across sectors: The leisure and hospitality and health sectors were
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Figure 4
Financial Market Volatility

A. Stock index and Treasury note futures volatility
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B. Bid-ask spreads for individual stocks

Bid-ask spread, February 3,2020 =1

5.0
=== Microsoft
4.5 AstraZeneca PLC
40 === ASML Holding NV
== Fast Retailing Co.
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0 T T T T T T T
Q Q Q Q Q Q Q Q
{V v v v v v v v
P > > > > > > >
Q N 4 N 4 N ¥ S
S o) A 5 X o N o

NOTE: Panel A shows two forward-looking measures of financial market volatility obtained from options markets: the
VIX and the volatility index on 10-year Treasury futures contracts. For ease of comparison, the volatility indices are
indexed to their values on February 3, 2020. Panel B shows bid-ask spreads for the companies that make up the largest
portion of the S&P 500, FTSE 100, Euro Stoxx 50, and Nikkei 225, respectively, as of July 2020.

SOURCE: Bloomberg and FRED®, Federal Reserve Bank of St. Louis.
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Figure 5
The Foreign Exchange Value of the USD

A. Normalized foreign exchange value of the USD
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B. Trade-weighted value of the USD
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NOTE: Panel A shows the normalized foreign exchange value of the USD against a broad trade-weighted basket (TW
broad), the Japanese yen (JPY), the British pound (GBP), the Chinese renminbi (CNY), the euro (EUR), the Canadian dollar
(CAD), and the Mexican peso (MXN). All series are normalized to equal 1 on February 18, 2020. Panel B shows the trade-
weighted value of the USD over a much longer sample. Vertical lines indicate September 11, 2001, and September 15,
2008, the day of the Lehman Brothers collapse. The series in Panel B is constructed by splicing two broad currency
indexes on January 2, 2006.

SOURCE: Haver Analytics.
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Figure 6

Unemployment in the Four Monetary Areas

A. Unemployment rates, 2006-20 B. Unemployment rates, June 2019-June 2020
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NOTE: U.K. unemployment data are through April 2020.
SOURCE: FRED®, Federal Reserve Bank of St. Louis.
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Table 2
IMF Annual Percentage Change in Real GDP Projections for 2019-21

Area 2019 2020 2021
World 29 -4.9 54
Advanced economies 1.7 -8.0 4.8
United States 23 -8.0 4.5
Euro area 1.3 -10.2 6.0
Japan 0.7 -5.8 24
United Kingdom 1.4 -10.2 6.3
Emerging markets 37 -3.0 5.9

NOTE: Projections for 2020 and 2021 are as of June 2020.
SOURCE: IMF (2020d).

among the hardest hit (Franck, 2020). Complicating matters, U.S. households had limited
savings going into the episode. As of 2018, only 61 percent of U.S. adults could pay off an
unexpected expense of $400 by the end of the month (Board of Governors of the Federal
Reserve System [Board of Governors], 2019¢). Fed Chair Jerome Powell said that recovery
could take more than a year (Timiraos, 2020).

Economies around the world were hit hard nearly simultaneously. IMF World Economic
Outlook real GDP projections from the June 2020 issue, shown here in Table 2, provide a
consistent format with which to compare likely conditions. The second column shows that
the advanced economies grew sluggishly in 2019, at a 1.7 percent rate. The third column illus-
trates the very substantial IMF-projected declines in real GDP in 2020: -4.9 percent growth
in the world, -8.0 percent in advanced economies, —8.0 percent in the United States, -10.2
percent in the euro area, —5.8 percent in Japan, and -10.2 percent in the United Kingdom.23
These GDP projections would be record-breaking negative numbers if they come to pass. The
IMF further expects these economies to strongly rebound at (generally) 4 to 6 percent rates
in 2021.
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Figure 7

Timeline of Select Central Bank Actions

SOURCE: BBC, BOE, BOJ, ECB, Fed, Taylor (2020), and WHO.

December 2019

December 31: Wuhan government
confirms treatment of dozens of cases
of (later named) COVID-19.

January 2020

January 21: First confirmed case of
COVID-19in the US.

January 24: First cases of COVID-19
reported in Europe (in France).

January 13: First case of COVID-19
reported outside of China (in Thailand).

January 23: Chinese government locks
down Wuhan, halts outbound flights,
and shuts down public transit.

February 2020

February 14: First case of COVID-19
reported in Africa (in Egypt).

January 31: Almost 10,000 COVID-19
cases are reported in 19 countries.

U.S. suspends travel by most foreign
nationals who had been to China in the
past 14 days.

February 29: Over 85,000 COVID-19
cases reported worldwide.

March 3: Fed lowers the federal funds
target range by 50 basis points, to
1-1.25%.

March 2020

March 9: Italy goes on lockdown.

March 12: ECB announces €120 billion
in additional net asset purchases.

ECB also announces relaxed capital and
liquidity buffers, additional longer-term
refinancing operations, and more
favorable terms to the TLTRO IIl.

March 11: BOE cuts its bank rate by 50
basis points to 0.25%, introduces the
TFSME, releases the countercyclical
capital buffer, and issues guidance for
banks to not increase dividends or
other distributions.

March 13: BOJ increases JGS in SLF,
conducts unscheduled JGB purchases.
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Figure 7, cont'd

Timeline of Select Central Bank Actions

March 16: BOJ continues purchases of
JGBs and introduces Special Funds-
Supplying Operations to Facilitate
Financing in Response to the Novel
Coronavirus.

BOJ also increases purchases of
commercial paper and corporate bonds
by ¥2 trillion total and sets upper limits
of ETF and J-REIT purchases at ¥12 trillion
and ¥180 billion annually (double
previous target purchase pace).

March 17: BOE announces the CCFF.

March 15: Fed lowers the target range
for the federal funds rate, to 0-1/4%,
announces at least $500 billion in
Treasuries purchases and $200 billion
in agency MBS purchases, lowers the
discount rate, and drops reserve
requirements to zero.

The Fed, in coordination with the BOE,
BOJ, ECB, Bank of Canada, and Swiss
National Bank, lowers pricing on USD
swaps. The foreign central banks with
regular USD liquidity operations agree
to increase the frequency of 7-day
operations and offer USD with an 84-day
maturity weekly.

March 18: ECB announces €750 billion
in PEPP purchases, expands the range
of eligible corporate sector assets for
purchase, and expands the scope of
additional credit claims.

March 17: Fed announces the PDCF
and CPFF.

March 18: Fed announces the MMLF.

March 19: Fed extends limited USD
swap lines to nine more central banks.

March 19: BOE cuts its bank rate from
0.25% to 0.1%, increases the TFSME, and
announces £200 billion of net gilt and
corporate bond purchases.

March 23: U.K. enters lockdown, closing
nonessential shops and banning large
gatherings.

March 24: BOE announces the CTRF,
complementing existing lending facilities.

March 25: ECB increases PEPP flexibility
to allow it to buy more than one-third
of a country’s eligible bonds, expands
criteria for eligible securities.

March 23: Fed expands asset purchases
to agency commercial MBS and makes
purchase program open ended.

Fed also establishes the PMCCF, SMCCF,
and TALF; announces intentions to
create the MSLP; and expands the
MMLF and CPFF.

March 24: BOJ extends increase in JGS
issues offered in the SLF.

March 31: Fed establishes the FIMA
repo facility.

SOURCE: BBC, BOE, BOJ, ECB, Fed, Taylor (2020), and WHO.

March 27: ECB issues guidance that
banks should refrain from share
buybacks and not pay dividends for
fiscal years 2019 and 2020.
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Figure 7, cont'd

Timeline of Select Central Bank Actions

SOURCE: BBC, BOE, BOJ, ECB, Fed, Taylor (2020), and WHO.

April 6: Fed announces the PPPLF.

April 2020

April 9: BOE announces temporary
extension of Ways and Means facility as
a source of short-term government
liquidity.

April 16: Japan declares a nationwide
state of emergency and allows regional
governments to urge people to stay
inside but without legal force.

April 27: Fed expands the MLF.

April 30: ECB further lowers TLTRO Il
interest rates and announces non-
targeted PELTROs.

April 30: Fed expands the MSLP and
PPPLF.

April 7: ECB expands the additional
credit claims framework and increases
its risk tolerance in credit operations.

April 9: Fed announces the MLF;
provides further details on the MSLP
and PPPLF; and expands the PMCCF,
SMCCF, and TALF.

May 22: BOJ introduces fund-
provisioning measure to support SMEs,
offering loans up to 1 year at a 0% rate
and paying financial institutions 0.1%
interest on the loans.

BOJ also extends duration of funds-
supplying measures and corporate debt
purchases to the end of March 2021.

May 2020

April 27: BOJ announces further JGB
and T-bill purchases, making JGB
purchases open-ended, and increases
the upper limit of purchases of
commercial paper and corporate bonds
to ¥20 trillion total (up from ¥3.2 trillion
and ¥4.2 trillion, respectively).

BOJ also eases terms of the Special
Funds-Supplying Operations and
expands the range of eligible collateral
and announces intentions for a
measure to support SMEs.

May 2: BOE allows TFSME participants
to extend the term of some of their
funding to align with the U.K. Treasury’s
Bounce Back Loan Scheme.

June 2020

June 8: Fed expands MSLP to allow
more SMEs to be eligible and extends
loan terms to 5 years.

June 16: BOJ increases Special Funds-
Supplying Operations (including its
funds-supplying measure to support
SMEs) to ¥90 trillion, from ¥55 trillion.

June 25: ECB establishes EUREP to
provide repo lines to central banks
outside the euro area.

June 4: ECB increases PEPP envelope
by €600 billion, to €1.35 trillion, extends
horizon for net purchases to at least
June 2021.

June 15: Fed expands the SMCCF to
buy a diverse set of individual corporate
bonds to complement ETF purchases.

June 18: BOE increases its target
purchases for U.K. government bonds
by an additional £100 billion.

June 25: Fed announces stress-test
results, limits bank dividends and share
buybacks.
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4 CENTRAL BANK POLICY RESPONSES TO COVID-19

Figure 7 provides a timeline of events and central bank policy responses, while Table 1
details the programs.

4.1 Policy Rate Cuts

The most common central bank action to stabilize financial markets and protect the
functioning of the broader economy is to reduce short-term interest rates. Central banks also
responded to the COVID-19 episode with short-rate cuts. Lower interest rates tend to raise
asset prices, make credit more affordable, and increase the creditworthiness of borrowers.

Unfortunately, due to relatively low growth and low inflation since the GFC, short rates
were already relatively low when the financial turmoil started in February 2020. As central
bankers would say, there was not much conventional “policy space” (Bernanke, 2020). ECB
and BOJ policy rates were already near zero and remained unchanged. Short-term interest
rates were 1.5 to 1.75 percent and 0.75 percent in the United States and United Kingdom,
respectively. In March, both the Fed and BOE lowered rates toward zero as the coronavirus
spread and economic uncertainty rose. Panel A of Figure 8 provides a long-run perspective
on policy rates prior to the current crisis, while Panel B details the specific rate cuts of the
Fed and BOE.2

4.2 Broad Asset Purchase Programs

With limited ability to further reduce short-term policy rates, central banks turned to
long-term bond purchases to broadly reduce long-term yields, narrow asset purchases to aid
the functioning of specific markets, and lending programs to expand credit for specific sectors.2>
These actions have expanded central bank balance sheets at record rates in both percentage
terms and as a percentage of GDP (Figure 9). Table 1 details these programs.

Broad asset purchases are thought to lower yields through a combination of local supply,
duration, and signaling effects. Bhattarai, Eggertsson, and Gafarov (2015, 2019) rationalize
how central bank asset purchases can “signal” lower future short-term interest rates in a time-
consistent manner and thereby reduce current long rates. Removal of duration risk and local
supply can produce portfolio rebalancing that reduces required yields. The literature on portfo-
lio balance effects goes back to Tobin (1958, 1969), while more-recent contributions to this line
of thought include Andrés, Lopez-Salido, and Nelson (2004) and Vayanos and Vila (2009).

On March 12, the ECB’s Governing Council announced a €120 ($135) billion set of
purchases, which it followed on March 18 by announcing €750 ($844) billion in purchases
through the PEPP. Panel B of Figure 1 shows that this announcement appears to have imme-
diately lowered yield spreads versus German bonds. Italian yield spreads fell over 75 basis
points within days, and Spanish yield spreads fell almost 50 basis points. The ECB further
expanded PEPP purchases on June 4 to €1.35 ($1.52) trillion.

On March 15, 2020, the Fed announced that it would purchase at least $500 billion in
Treasuries and $200 billion in agency MBS but soon followed with a March 23 announcement
that made the purchase amounts open ended and added agency commercial MBS purchases.
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Figure 8

Central Bank Policy Rates

A. Central bank policy rates, 2006-20
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NOTE: Panel A: The data are from January 2006 to May 2020. The key policy rates for the BOE, Fed, ECB, and BOJ are,
respectively, the official bank rate, the federal funds target rate, the main refinancing operations rate, and the uncol-
lateralized overnight call rate. Starting in December 2008, the Fed began targeting a federal funds range rather than a
target rate. Between April 2013 and February 2016, the BOJ did not set a target for the uncollateralized overnight call
rate. Starting in February 2016, the BOJ resumed targeting a short-term interest rate, for which we report the BOJ's
basic balance rate, which is part of a tiered system of interest rates. Panel B: bps, basis points. The figure displays
interest rate cuts in early 2020. The graph uses the midpoint of the federal funds target range.

SOURCE: BOE, BOJ, ECB, Fed, and Haver Analytics.
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Figure 9

Central Bank Assets

A. Central bank assets, 2006-20
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NOTE: Panel A shows asset holdings for the Fed, ECB, BOE, and BOJ, normalized to equal 100 in January 2007. Panel B
shows asset holdings for the Fed, ECB, BOE, and BOJ, as a percentage of their respective nominal GDP through May
2020. Monthly GDP are interpolated from quarterly values, and 2020:Q2 GDP data are estimated based on OECD fore-
casts (at https://data.oecd.org/gdp/nominal-gdp-forecast.htm#indicator-chart).

SOURCE: BOE, BOJ, ECB, Fed, Haver Analytics, and OECD.

Federal Reserve Bank of St. Louis REVIEW Fourth Quarter 2020 365


https://data.oecd.org/gdp/nominal-gdp-forecast.htm#indicator-chart

Haas, Neely, Emmons

Figure 10
Quarterly Change in Select Asset Purchases

A. Fed: Treasuries and MBS
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NOTE: The figures represent the quarterly changes in select assets from 2008 until 2020:Q2. The ECB data start at 2014, at the start of the APP.

The data in the graph omits earlier ECB purchase programs.
SOURCE: BOE, BOJ, ECB, Fed, and Haver Analytics.

The BOJ has boosted its Japanese government bond (JGB) purchases, intending to pur-
chase as necessary to keep 10-year yields around 0 percent. The BOJ has also augmented
purchases of commercial paper, corporate bonds, exchange-traded funds (ETFs) and Japanese
real estate investment trusts (J-REITs). The BOE likewise voted to purchase £200 ($250) billion
in public and private bonds on March 19, then raised its purchase target by an additional

£100 ($125) billion on June 18.

Figure 10 illustrates that the initial pace of central bank purchases was often unusually fast
compared with past episodes. Fed purchases of Treasuries peaked at $75 billion per day in late
March, far outstripping the peak pace of $120 billion per month during the previous crisis
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Figure 11
Change in Total Assets, GFC and 2020 COVID-19 Crisis
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NOTE: The figures display the monthly change in total assets for each central bank since the beginning of the GFC and the 2020 crisis as a per-
centage of nominal GDP. August 2008, the month prior to the collapse of Lehman Brothers, is the reference month for the GFC. February 2020 is
the reference month for the COVID-19 crisis. Monthly GDP values are interpolated from quarterly values, and 2020:Q2 GDP data are estimated
from OECD forecasts: https://data.oecd.org/gdp/nominal-gdp-forecast.htm#indicator-chart.

SOURCE: BOE, BOJ, ECB, Fed, Haver Analytics, and OECD.

(Haas and Neely, 2020, Figure 10). The BOE purchased £13.5 ($16.9) billion of gilts per week
from early April until late June, the fastest pace in the history of the BOE Asset Purchase
Facility (APF). The BOJ ramped up corporate bond, commercial paper, and ETF purchases
from April through June and increased its Japanese government securities (JGS) holdings,
mainly driven by an increase in Treasury bill (T-bill) purchases. The ECB also bought bonds at
a faster pace: In 2020:Q2, the PEPP and Asset Purchase Programme (APP) combined conducted
more net asset purchases per month than at any point since the start of the APP (Figure 10).
These purchases have sharply increased the size of each of the central banks’ balance sheets

(Figures 9 and 11).
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Figure 12

Central Bank Ownership of Government Debt Outstanding

Government debt owned by central bank, percent
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NOTE: The figure shows the percentage of government debt securities outstanding owned by the respective central
bank. Fed data are U.S. Treasury securities held outright as a percentage of total marketable publicly held Treasury
securities outstanding. ECB data are Public Sector Purchase Programme (PSPP) and PEPP euro area public sector secu-
rities held as a percentage of total euro area government debt securities. BOJ data are BOJ JGS holdings (including
T-bills) as a percentage of total JGS. BOE data are total APF gilt holdings at market value as a percentage of total stock
of British government securities.

SOURCE: ECB, BOJ, Deutsche Bank, Fed, Haver Analytics, and the Office of National Statistics.

Philip Lane, chief economist of the ECB, reports that the ECB’s APP has focused on
high-risk, high-yield countries, such as Italy, to stifle rising risk premia in its yields lest those
increases cancel out stimulative effects (Skolimowski, 2020). Lane emphasizes the importance
of flexibility in asset purchases over time and across jurisdictions. The ECB’s need to choose
how to allocate purchases across jurisdictions is a unique challenge for that central bank.

A prominent concern about the extensive asset purchases is that central banks may be
buying so much of particular markets—or at least so much of the flow of issued assets—that
they are distorting the price signals that these markets send. For example, the BOJ has pur-
chased about 45 percent of government debt and has increased its balance sheet to over 120
percent of Japanese GDP due to the strong pace of its asset purchases since 2013 (Panel B of
Figure 9 and Figure 12). The BOJ is also authorized to purchase up to 45 percent of outstand-
ing Japanese commercial paper and 15 percent of longer-term corporate bonds (Editorial
Board, 2020). Each of the four central banks have purchased over 20 percent of their respec-
tive outstanding government debt (Figure 12). At the end of June 2020, the Fed owned about
20 percent of marketable Treasury debt outstanding and 33 percent of MBS issued by Fannie
Mae and Freddie Mac (Board of Governors, 2020b; Fannie Mae, 2020; Freddie Mac, 2020; and
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Figure 13

Pending Home Sales
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NOTE: The figure shows the year-over-year percent change in the National Association of Realtors Pending Homes Sales
Index from May 2019 to May 2020. Data are seasonally adjusted and indexed to equal 100 in 2001.

SOURCE: Haver Analytics, National Association of Realtors.

U.S. Department of the Treasury, 2020). Given central banks’ objectives to stabilize economies
and financial markets, these large holdings may be unavoidable.

4.3 Narrow Asset Purchases

The Fed, BOE, BOJ, and ECB, have all purchased assets to ease functioning in specific
markets; that is, they have conducted narrow asset purchases. Table 1 describes the narrow
purchase programs and lending facilities the central banks established in the wake of COVID-19.
Central banks have tended to focus their narrow purchases on corporate bonds, commercial
paper, and MBS.

Theoretical work of De Pooter, Martin, and Pruitt (2018); Pasquariello, Roush, and Vega
(2020); Greenwood and Vayanos (2010); and Corsetti and Dedola (2016) has attempted to
rationalize price effects from recurring central bank bond market purchases on various grounds.

Corporate Bonds and Commercial Paper. All four major central banks have supported
the corporate bond market and provided credit to larger firms during the crisis. The BOE, BOJ,
and ECB all announced increased corporate bond purchases, and the BOE and ECB expanded
the eligible range of their corporate purchases. The Fed, previously unwilling to purchase
corporate bonds, established the PMCCF and SMCCF on March 23. The PMCCEF allows the
Fed to purchase qualifying corporate bonds at issuance, while the SMCCF was created to pur-
chase investment-grade bonds of U.S. companies and U.S.-listed ETFs that provide broad
exposure to those bonds.2¢ The U.S. Treasury purchased equity in the special purpose vehicle
(SPV) established for the PMCCF and SMCCEF with resources from the Exchange Stabilization
Fund (ESF).27 Panel A of Figure 1 shows that these announcements preceded substantial

Federal Reserve Bank of St. Louis REVIEW Fourth Quarter 2020 369



Haas, Neely, Emmons

declines in corporate yields, as much as 3 percentage points for the high-yield OAS (option-
adjusted spread) after the March 23 PMCCF/SMCCEF announcements, indicated by the ver-
tical line.

The BOJ and ECB announced increased commercial paper outright purchases, while the
Fed and BOE established facilities to purchase commercial paper. On March 17, the Fed
reestablished its CPFF, while the BOE announced the Covid Corporate Financing Facility
(CCFF) to support U.K. firms by buying commercial paper on terms similar to those prior to
the COVID-19 crisis.

MBS TBA. The housing market is a cyclically volatile sector and was a particular target
of the Fed’s first unconventional asset purchase program in 2008-10, that is, “QE1.” Despite
the unusual source of the COVID-19 crisis, housing was one of the first sectors to be affected.
Pending home sales slowed significantly during March and April as bad news about the spread
of COVID-19 accumulated and the stock market turned down (Figures 3 and 13). To provide
liquidity and facilitate trading of agency MBS, the March 15 FOMC announcement included
plans to purchase at least $200 billion in agency MBS, concentrated on recently produced
coupons in 30-year and 15-year fixed-rate agency MBS in the to-be-announced (TBA) market.28
The FOMC expanded these purchases on March 20 and then made them open ended on
March 23.

J-REITSs and Equity ETFs. In addition to public securities and corporate debt, the BOJ
has also been purchasing J-REITs and equity ETFs. On March 16, the BOJ doubled the annual
purchase limits of J-REITs and ETFs and has been accumulating these assets at record rates.

4.4 Lending Facilities

Asset purchases greatly increased bank reserves, but these safe liquid assets are in high
demand and unevenly distributed among banks; so, particular markets may still lack short-
term credit. According to Fed Chair Powell, investor risk aversion rose so sharply that
extraordinary interventions by the Fed were required:

As a more adverse outlook for the economy associated with COVID-19 took hold,
investors exhibited greater risk aversion and pulled away from longer-term and riskier
assets as well as from some money market mutual funds. To help stabilize short-term fund-
ing markets, we lengthened the term and lowered the rate on discount window loans to
depository institutions. The Board also established, with the approval of the Treasury
Department, the Primary Dealer Credit Facility (PDCF)...the Commercial Paper Funding
Facility, or CPFF, and the Money Market Mutual Fund Liquidity Facility, or MMLF. Both
of these facilities have equity provided by the Treasury Department to protect the Federal
Reserve from losses. Indicators of market functioning in commercial paper and other
short-term funding markets improved substantially and rapid outflows from prime and
tax-exempt money market funds stopped after the announcement and implementation
of these facilities. (Powel 2020a)

Table 1 details the recently introduced lending facilities from the four central banks and
the targeted sectors and provides links to information on the facilities’ purposes and opera-
tions. Many of these facilities were directly analogous to initiatives taken in the wake of the
2007-09 crisis.
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To ensure the continued availability of consumer loans, on March 23, the Fed established
the TALF under Section 13(3) of the Federal Reserve Act.2? Through an SPV, the Fed will
initially loan up to $100 billion to issuers of AAA-rated ABS that are backed by receivables,
such as small-business loans, auto loans, credit card loans, and education loans. Although
these loans are nonrecourse, the value of the ABS (collateral) will protect the Fed against
losses to some degree. The U.S. Treasury’s ESF will provide the first $10 billion in capital to
cover any losses.

In addition to rebooting several credit/purchase facilities from the 2007-09 crisis, the
Fed has created new facilities to lend more than $2.3 trillion to municipalities, corporations,
and small and mid-sized enterprises (SMEs).2? Of these new facilities, the MSLP is one of the
most innovative. This program permits the Fed to use an SPV to purchase bank loans (95
percent of each loan) made to SMEs, which frees up the bank’s capital to make new loans.
The MSLP, along with the Paycheck Protection Program Liquidity Facility (PPPLF), is designed
to stimulate bank lending, similar in purpose to bank lending incentive programs that the
other three major central banks have operated, such as the BOE’s Term Funding Scheme (TEFS),
the ECB’s targeted/pandemic longer-term refinancing operations (TLTROs/PELTROs), and
the BOJ’s Stimulating Bank Lending Facility (SBLF) and new Special Funds-Supplying
Operations to Facilitate Financing in Response to the Novel Coronavirus.

The BOE has restarted the TFS with an estimated £100 ($125) billion in funding for bank
lending but has added incentives for lending to SMEs. This TFSME program augments the
BOE’s new commercial paper and repo facilities. Similarly, the ECB has prioritized non-
financial lending by creating incentives for banks to lend to businesses and households in its
long-term lending program (TLTRO III). The BOJ has established new Special Funds-Supplying
Operations programs to aid corporate, SME, and other private lending and expanded the
Securities Lending Facility (SLF) to ensure repo market stability (see Table 1D). These pro-
grams are in addition to their previously established facilities to encourage bank lending to
the nonfinancial sector, the SBLF and the Growth-Supporting Funding Facility (GSFF).

An extraordinary aspect of the current situation is that the ECB and BOJ are actually
charging negative interest rates on bank borrowing. That is, these central banks are paying
banks to lend money (Kihara, Canepa, and Schneider, 2020). The ECB’s TLTRO III loans
banks money at -1 percent on the condition that they don’t reduce their loans. The BOJ is
not so generous but is still paying 0.1 percent to banks that participate in its new Special Funds-
Supplying Operations (Kihara, Canepa, and Schneider, 2020).

4.5 International Facilities

Central banks can lend money and purchase assets indefinitely because they can create
unlimited nominal amounts of their own currencies. The widespread use of the USD in inter-
national financial transactions gives the Fed a special role in international financial stability.
Foreign central banks often would like to make loans in USD to firms doing business in USD,
but they cannot create USD as they can their own domestic currencies. Foreign central banks
could obtain USD by selling their USD-denominated foreign exchange reserves, buying
USD with their domestic currency on foreign exchange markets, or borrowing USD, but
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these actions might affect asset prices in undesirable ways, driving up U.S. yields or the value
of the USD.

To meet this international demand for the USD, the Fed expanded its foreign exchange
swap lines with other central banks and created a repo facility from which foreign and inter-
national monetary authorities (FIMA) can borrow USD from the Fed.2! Providing USD to
foreign central banks allows them to function as a lender of last resort in USD and to mitigate
the consequences of fire sales of risky assets. This practice indirectly aids the U.S. economy
by improving conditions for U.S. trading partners and encouraging the international use of
the USD. The Fed has used swap lines to help manage financial crises after September 11, 2001,
and during the GFC of 2007-09, but the repo facility is novel. Table 1A details these facilities.

Since the establishment of the euro in 1999, financial markets have increasingly used that
currency, and the ECB has also established new arrangements to provide increased access to it.
On June 25, 2020, the ECB established the Eurosystem Repo Facility for Central Banks (EUREP),
a new facility to provide repo lines to non-euro area central banks, complementing their exist-
ing swap and repo lines. This facility will be available until June 2021. The ECB also added
new swap lines with the central banks of Croatia and Bulgaria and reactivated their swap line
with Denmark’s central bank.

4.6 Regulatory Changes

In addition to their traditional roles as a lender of last resort and monetary authority,
central banks usually have substantial regulatory responsibilities with which they can influence
financial markets. International regulators quickly made important adjustments when the
crisis hit (Board of Governors, 2020a, and IMF, 2020a,¢):

o The Fed and other regulatory agencies encouraged U.S. banks to offer loan modifications
to bank customers affected by COVID-19, stating that financial institutions generally
do not need to categorize these modifications as troubled debt restructurings.

« National regulatory authorities in most European countries and Japan also encouraged
banks to restructure loan terms and provide payment holidays when feasible.

« Regulators in all countries allowed banks to defer recognition of credit losses for pur-
poses of regulatory capital computation that resulted from the ongoing introduction
of a forward-looking approach to loan-loss provisioning.2

« U.S. supervisory agencies temporarily refocused on oft-site monitoring of regulated
institutions, suspending most regular examinations for institutions with less than
$100 billion in assets.

« U.S. banks were allowed to exclude Treasury securities and deposits held at the Fed
when calculating their capital requirements.

« The Fed brought reserve requirements down to zero.

The Fed’s 2020 supervisory stress test, designed to evaluate the resiliency of bank capital
to severe economic and financial stress, proceeded as originally announced despite the reser-
vation of some banks about the exercise. To gauge the impact of the unfolding crisis, the Fed
required banks to conduct additional sensitivity analyses of three downside scenarios. The Fed
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also tightened capital-distribution limits and required large banks to submit new longer-term
capital plans (Board of Governors, 2020c). In contrast, the Bank of England cancelled its
supervisory stress test (BOE, 2020c).

Like the Fed, Japan’s Financial Services Agency encouraged regulated financial institutions
to work with borrowers in light of greatly increased financial stress (Financial Services Agency,
2020).

The BOE reduced the U.K. countercyclical buffer rate to 0 percent to release up to £190
($238) billion of additional bank liquidity (BOE, 2020b). This buffer had previously been due
to increase from 1 percent to 2 percent.?3

The ECB focused on reducing banks’ financing costs, including costs of directly borrowing
from the central bank and reducing banks’ required capital levels (Schnabel, 2020). Perhaps
its most important supervisory action was to temporarily lower banks’ capital requirements
for market risk and to allow banks to fully use their capital and liquidity buffers.>4

4.7 International Policy Comparison

Similarities. In many ways, the four major central banks responded very similarly. They
each pushed policy rates toward zero—or held them at negative levels; implemented asset pur-
chase programs; relaxed capital requirements; and instituted initiatives to support SMEs, the
repo market, and corporate bond markets. The central banks have also moved together toward
buying some nontraditional assets, such as commercial paper and corporate bonds. In general,
the central banks have sought to ensure two-way asset markets (i.e., sufficient market liquidity
to allow large purchases and sales to take place without moving prices unduly) and access to credit.

The responses of the central banks are notably similar, in contrast to the stark differences
in their responses to the GFC. For example, the ECB did not start a large, broad asset purchase
program until early 2015, years after other central banks implemented their programs, initially
responding with the more narrowly purposed initiatives such as supporting sovereign bond
markets (Fawley and Neely, 2013; Karson and Neely, forthcoming; and Altavilla, Carboni,
and Motto, 2015). And unlike the other three central banks, the Fed did not buy corporate
bonds until the 2020 crisis, nor did they previously use bank lending incentive schemes.

Differences. There are also policy differences, however. Prominently, the BOJ and ECB
have embraced slightly negative deposit rates, while the Fed and BOE have not. Former Chair
Bernanke (2016) outlines several reasons why the Fed did not turn to negative rates after the
GFC of 2007-09: First, lacking much experience with negative rates, Fed economists may have
underestimated the potential to push rates below zero. Burke et al. (2010) suggested that short
rates below —30 to -35 basis points might induce a widespread conversion of bank reserves
to cash. This seems to understate the potential of negative rates, as the costs associated with
holding cash have allowed several central banks to push interest rates 50 or 100 basis points
below zero. Second, former Fed Chair Janet Yellen said that it was not clear that the Fed can
legally impose negative rates on reserve deposits (C-SPAN, 2016). Third, officials worried that
negative rates might force (or induce) money market funds to “break the buck” and that
ensuing widespread withdrawals would endanger the health of that part of the financial sys-
tem (Neely, 2020).3>
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More broadly, negative rates tend to compress bank profit margins, functioning as a tax
on banks (Waller, 2016; Brunnermeier and Koby, 2018; and Bhattarai and Neely, forthcoming).
Indeed, BOE Governor Andrew Bailey cited concerns over banks’ net interest margins and a
lessening effectiveness of cuts as rates approach their zero lower bound but would not rule
out implementation of negative rates entirely (Douglas and Hirtenstein, 2020). Similarly,
Schnabel (2020) cites the pressures that more negative rates might put on the financial system
in explaining the ECB Governing Council’s decision to not push rates further below zero. And
a former BOJ board member, Sayuri Shirai, has spoken out on the costs and limited benefits of
negative rates (as quoted in Kihara, Canepa, and Schneider, 2020): “It doesn’t make sense to
deepen negative interest rates and hurt banks when you’re actually trying to encourage them
to lend more. It’s a tool that is very hard to use at a time like now.” Current BOJ Governor
Haruhiko Kuroda agreed that he saw no need for deeper negative rates (as quoted in Kihara,
Canepa, and Schneider, 2020): “At this moment, we don’t think it’s necessary.”

Perhaps even more radical than negative deposit rates are the negative interest rates that
the ECB and BOJ are paying on borrowing; the Fed and BOE have so far not done so. Interest
rates on the ECB’s TLTRO III program were lowered to —0.5 percent and can be as low as -1
percent for banks that meet a 0 percent lending growth threshold, essentially paying banks to
not reduce their lending to the nonfinancial sector (European Central Bank, 2020). Similarly,
the BOJ offers 0.1 percent interest to banks on the amount that the banks lend using the BOJ’s
Special Funds-Supplying Operations, in effect compensating banks to lend to the nonfinan-
cial sector (Kihara, Canepa, and Schneider, 2020, and Dreyer and Nygaard, 2020). In contrast,
the Fed’s PPPLF and the BOE’s TESME are priced at positive rates: at or slightly above the
discount rate and the BOE’s bank rate, respectively.

Lending Program Approaches. Each central bank has incentivized bank lending to the
nonfinancial sector in different ways. Unlike the other central banks, the Fed has directly
funded lending to SMEs through the MSLP by purchasing 95 percent of each long-term loan
provided by the program.2° By purchasing loans from banks, the MSLP removes a balance
sheet constraint on further loans. Another way to encourage loans is to offer long-term, low-
rate credit to banks based on their quantities of nonfinancial lending, as the BOE, BOJ, and
ECB have done.?Z The ECB’s TLTRO III and BOE’s TFSME provide interest rate incentives
to banks to maintain their net nonfinancial lending (BOE, 2020b, and ECB, 2020). The TFSME
also includes quantity incentives for higher SME lending. One difference is that the MSLP’s
purchases of SME loans exposes the Treasury/Fed more directly to the risk of losses than do
the bank incentive programs of the other central banks.

The central banks have worked with fiscal authorities in different ways. The U.S. Treasury
has pledged up to $454 billion to cover losses from Fed lending, allowing the Fed to accept
greater risk in lending. Similarly, the U.K. Treasury has pledged to cover any losses from the
BOE’s CCFF and APF (Bailey 2020a,b). However, the ECB and BOJ have no explicit fiscal
backstop for their lending programs, and the BOJ has already incurred losses on their ETF
purchases, though all major central banks enjoy the implicit backing of the sovereign (Sano
and Kaneko, 2020).

Differences in financial systems also played a role in why each central bank chose certain
policy measures. For example, the Fed has instituted the MMLF to support the uniquely
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important U.S. money market mutual fund sector and, as discussed in Section 4.5, the Fed
and ECB’s foreign monetary authority repo facilities and foreign exchange swap lines result
from the heightened role of the USD and the euro in the world economy.38

Asset Purchases. All four central banks purchased their respective government’s bonds
as well as corporate bonds and commercial paper. While each of the four central banks pur-
chased long-term bonds to reduce long yields, the potential magnitudes of the purchases dif-
fered. While the BOE and ECB set upper limits on their purchases, the Fed and BOJ employed
open-ended asset purchase programs contingent on the state of the economy (Bullard, 2010).2
The BOJ implemented such an open-ended JGB-buying scheme despite the fact that it had not
come close to hitting its previous annual JGB target of ¥80 trillion ($744 billion) in prior years
(Fujikawa, 2019).

As mentioned in Section 4.3, the BOJ and Fed have expanded narrow purchases of addi-
tional asset types. The BOJ has been buying equity ETFs and J-REITs, while the Fed has been
purchasing agency MBS.4

4.8 Unwinding Crisis-Era Policies

As the financial crisis recedes, central banks must exit from their crisis-induced policies.
Extended periods of lax financial conditions contribute to the creation of “zombie” banks
and other firms that survive only when interest rates are very low. Their survival inhibits the
reallocation of resources and reduces growth (Caballero, Hoshi, and Kashyap, 2008, and Lee
and Davis, 2020). A belated return to non-crisis monetary policy risks the emergence of fiscal
dominance, whereby financial and monetary policies become subordinated to the financing
of government expenditures. In other words, very low interest rates may be appropriate in a
crisis, but they could also delay or prevent needed adjustments in both the private and public
sectors.

To avoid this danger, many emergency credit-market measures are explicitly time-limited,
although some can be extended. Some lending facilities are created with terms that will
become unattractive as soon as normal market functioning returns, causing them to wind
down naturally. The Fed’s MSLP, for example, is designed to be used only when no better
market alternatives are available. Open-ended actions and programs, such as interest rate
cuts and large-scale asset purchases, on the other hand, require detailed planning to exit.

During its dramatic balance sheet expansion following the GFC of 2007-09, in June
2011, the Fed began to communicate principles underlying its normalization strategies for
interest rates and its balance sheet (Board of Governors, 2011). Even earlier, Fed Chair Ben
Bernanke discussed how the Fed would wind down its special lending facilities (Bernanke,
2010). Jean-Claude Trichet, president of the ECB, likewise spoke in detail about exit strategies
in late 2009 (Trichet, 2009).

Central banks generally significantly altered their initial timetables and targets, for exam-
ple, as in Board of Governors (2014 and 2019a). But financial markets generally easily digested
such changes because they were well communicated. One exception was the so-called “taper
tantrum” in 2013, when Chair Bernanke’s public comments about the Fed tapering the pace
of its asset purchases triggered a sell-off in bond markets (Neely, 2014).
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Given that economic weakness may last longer than financial fragility, central banks must
decouple the unwinding of emergency financial policies from expansionary monetary policy.
Too-rapid withdrawal of emergency support for financial institutions could destabilize credit
flows and market liquidity. On the other hand, failing to prune back financial sector support
in a timely manner would distort financial incentives and give advantages to selected banks,
other financial institutions, and investors.

From a longer-term perspective, emergency central bank policies that seek to bolster the
financial system must be weighed against the aggravation of moral-hazard incentives that will
outlast the crisis. Support given in the past crisis may be expected in the next one, affecting
asset prices and risk-taking behavior in the interim. The risk of a public backlash against the
financial sector and policymakers seen to support it at the expense of the broader public
interest can result in legislative changes that reduce the ability of central banks to act in future
emergencies.

5 DISCUSSION AND CONCLUSION

This article has reviewed the sudden financial turmoil associated with the outbreak of
COVID-19 and detailed the central bank policy responses. Uncertainly about economic
activity created financial conditions that were similar to or even worse in some ways than the
conditions during the GFC of 2007-09. The initial real consequences of this pandemic were
unusually sudden and severe, with U.S. unemployment rising to levels unseen since the Great
Depression.

Although the cause of the COVID-19 crisis was quite unlike that of the GFC of 2007-09,
many symptoms were similar. For example, both crises spawned flights to safety that produced
fire sales of risky assets. Many of the policies to alleviate those symptoms were also similar in
kind, but central banks responded with unusual speed and vigor as a result of their post-2008
experience with unconventional policies.

The Fed and BOE cut short-term interest rates, while the ECB and BOJ maintained rates
that were already at or below zero. All four central banks introduced or expanded broad asset
purchases, special bank-lending facilities, and narrow asset purchase facilities. Extraordinarily,
the ECB and BOJ are actually paying negative interest rates on bank borrowing. With the
USD and euro playing important roles on international financial markets, the Fed and the
ECB expanded swap lines and created repo facilities for international monetary authorities.
These measures seemed to be largely successful in maintaining the functioning of financial
markets.

The crisis has prompted unprecedented cooperation between fiscal and monetary authori-
ties. Congress appropriated $454 billion for Treasury injections of capital to Fed programs,
while the U.K. Treasury offered indemnity on BOE asset purchase and CCFF losses (Timiraos
and Hilsenrath, 2020, and Bailey 2020a,b). The Fed, BOJ, and BOE have also designed some
of their lending programs to support fiscal authority initiatives. For example, the Fed’s PPPLF
and BOJ’s Special Funds-Supplying Operations for SMEs provide funding for banks that use
government SME lending programs, encouraging banks to use these fiscal policy programs
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and lend more to SMEs. Such cooperation may make central bankers nervous about retaining
their independence.

Although the major central banks have taken unusually bold steps to achieve their man-
dates by supporting financial markets and economic activity, they are not out of ammunition.
If they thought it appropriate, all the central banks could make more aggressive use of con-
tingent forward guidance to shape expectations about the future path of short-term interest
rates. The Fed could reopen the TAF and provide greater incentives for bank lending. The
Fed and the BOE could follow the ECB and BOJ and push rates negative. Otherwise, the other
central banks could follow the BOJ in controlling the yield curve. It is not clear, however,
that any of these actions would be appropriate to achieve the legally mandated objectives of
these central banks, particularly in an unusual crisis in which a certain amount of economic
inactivity is desired for public health purposes. m

NOTES

1 Brinca, Duarte, and Faria-e-Castro (2020) break sectoral shocks down into supply and demand shocks, finding that
about two-thirds of the negative shocks were due to supply factors. Guerrieri et al. (2020) develop a theory of
Keynesian supply shocks, that is, supply shocks that trigger larger changes in aggregate demand.

N

See IMF (2020d). For up-to-date information on policy responses of governments around the world to the COVID-19
crisis, see IMF (2020c).

[}

The Bank for International Settlements (2020) lists central bank policy rates. Not all central banks influence short-
term interest rates with open market operations. The ECB and many other central banks conduct policy by adjust-
ing interest rates for lending to or borrowing from banks. In some countries, particularly emerging markets, the
central bank conducts monetary policy by targeting the country’s exchange rate rather than an interest rate.

I

The term “zero lower bound” was commonly used in the past to describe the zero level below which central banks
did not push interest rates. As some central banks—not including the Fed—have pushed policy rates below zero,
the term “effective lower bound” has become more commonly used. This term refers to the rate (usually negative)
below which monetary policy cannot push interest rates or the rate below which such reductions are no longer
stimulatory. The effective lower bound is likely to differ across countries.

[,

Forward guidance was not a new tool in 2008-09. For example, the Fed had been issuing statements after Federal
Open Market Committee (FOMC) meetings since 1995. Similarly, the BOJ had used asset purchases in 2001-06.
But central banks would use such methods on unprecedented scales and with much greater aggressiveness after
2008-09.

6 Central banks find it difficult to reduce short-term interest rates much below zero because lenders become increas-
ingly reluctant to lend at negative interest rates when they could hold cash that pays a return of zero. The fact that
holding large sums of cash is also costly has allowed some central banks—for example, the ECB and BOJ—to
reduce interest rates to modestly negative levels. Molyneux, Reghezza, and Xie (2019) argue that negative interest
rates put pressure on the financial system'’s health, while many others find no evidence of this (Jobst and Lin, 2016;
Basten and Mariathasan, 2018; Lopez, Rose, and Spiegel, 2020; and Arteta et al., 2016 and 2018).

N

See Ramey (2019).

loo

The Term Auction Facility (TAF), introduced by the Fed in December 2007, allowed the Fed to loan money to
banks for monetary policy purposes (see https://www.federalreserve.gov/monetarypolicy/taf.htm for details).
The TAF sought to broadly increase bank credit rather than help particular banks as the discount window does.

9 Prior to the Dodd-Frank Act of 2010, the Fed could lend to individual financial institutions or firms under Federal
Reserve Act Section 13(3) authority when the Fed’s Board of Governors deemed circumstances to be “unusual
and exigent.” Lending to Bear Stearns and AlG in 2008 occurred under this authority but would not be allowed
today. The shaded insert on the Dodd-Frank Act, “Did Post-2008 Financial Reforms Reduce Financial Crisis Risk?,”
describes the major changes in the U.S. regulatory structure.
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10 The Fed is only one of many financial regulators, both federal and state, with overlapping responsibilities.

11 The BOE operated under a gold standard in the 19th century when Bagehot wrote. Bagehot advocated high
interest rates during crises, to discourage excessive borrowing that would exhaust the BOE's gold reserves. Modern
central banks can issue fiat currency, however, which allows them to create unlimited amounts of money. There-
fore, there is less reason to be concerned about maintaining high lending rates.

12 Neely (2004) describes the Fed's lender-of-last-resort response to three crises: the stock market crash of 1987, the
Russian default, and the September 11, 2001, terror attacks.

13 For a comparison of Fed actions in these two periods, see Wheelock (2010).

14 | acking good information about a particular firm’s prospects or future profitability, lenders see a firm or individual’s
net worth as an important, quantifiable determinant of the ability to repay a loan.

15 A specialist is a member of a stock exchange who is obligated to make a market in a particular stock. That is, the
specialist stands ready to buy or sell the asset. Ang, Gorovyy, and van Inwegen (2011) study hedge fund leverage.

16 Counterparty risk is the danger that one’s counterparty will fail to settle a transaction.

17 The relationship between gross private domestic investment and U.S. recessionary periods can be seen here:
https://fred.stlouisfed.org/graph/?g=r48w.

18 The secondary shocks likely to hit the economy and the financial system in the months to come still could trigger
afinancial crisis, however; see Bullard (2020).

19 The OECD data are available at https://data.oecd.org/gga/general-government-debt.htm.

20 |IBOR is the London Interbank Offer Rate, applied to unsecured borrowing by a major bank from another bank.
OIS is the Overnight Index Swap rate, referring to the fixed-rate leg of an interest rate swap against the overnight
policy rate. In the United States, this is the federal funds rate. LIBOR is a default-risky rate and OIS is default-risk
free rate because it effectively is secured by the other leg of the swap. Hence, the LIBOR-OIS spread is a clear indi-
cator of perceived risk of default by a major bank.

21 The USD did not appreciate during the period of the Russian default in August-November 1998.

22 Financial crises and, to a lesser extent, recessions are very difficult to predict because if they could be predicted
well in advance, people and firms would take actions—such as selling risky assets or curtailing investment—that
would bring them on immediately. The fourth quarter of 2019 was weak for Germany and Japan. An increase in
the national sales tax weakened activity in Japan, and revised German GDP numbers showed a slight contraction
(Fairless and Hannon, 2020, and Fujikawa, 2020).

23 The OECD forecast (available at https://data.oecd.org/gdp/nominal-gdp-forecast.htm#indicator-chart) annualized
nominal second quarter GDP declines of 56 percent for the United Kingdom, 40 percent for the United States, 34
percent for Japan, and 48 percent for the euro area. An annualized decline in quarterly GDP of 25 percent, for
example, means that second quarter GDP would be almost 7 percent lower than it would otherwise be:
0.75"4=0.93 =1-0.07. If a 25 percent annualized drop in second quarter GDP is accompanied by no growth in
each of the other quarters, total annual growth would be -7 percent.

24 |n addition, the Fed’s Board of Governors voted to lower the interest rate paid on reserves from 1.6 percent to 1.1
percent on March 3 and then to 0.1 percent on March 15.

25 The ECB had already been engaged in asset purchases since November 2019. The BOJ was also already conduct-
ing asset purchases for years prior to the COVID-19 crisis.

26 The recent trend toward greater investment by ETFs in corporate bonds is also of concern because this might
amplify and transmit price moves through the economy. The BOE wrote about the issue in its July 2019 Financial
Stability Report (BOE, 20193, p. 35): “[L]arge-scale redemptions from funds could result in sales of illiquid assets
that may exceed the ability of dealers and other investors to absorb them, amplifying price moves, transmitting
stress to other parts of the financial system, and disrupting the availability of finance to the real economy.”

27 The ESF was established decades ago to allow the Treasury to intervene in foreign exchange markets.

28 More than 90 percent of MBS trading occurs in the TBA market, which is a forward market for agency MBS
(Vickery and Wright, 2013).
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29 ABS are structured securities that deliver coupon and principal payments from the repayment of one of many
types of receivables, such as credit card loans, auto loans, or student loans. That is, lenders sell the rights to receive
loan (or other) payments in the form of a bond (Agarwal et al., 2010). ABS are not government guaranteed, but
they greatly broaden the market for small loans by transforming relatively risky, heterogeneous, low-value assets
into safer, homogeneous fixed-income securities that can be sold to savers such as people or pension funds. This
securitization increases the availability of loans and decreases borrowing costs. The Securities Industry and Financial
Markets Association estimates that ABS issuance peaked in 2007 at $796 billion (see https://www.sifma.org/
resources/research/fixed-income-chart/). The current version of the TALF had a similar predecessor during the
GFC of 2007-09. The first version of the TALF began operating in March 2009, with outstanding loans peaking at
just under $50 billion in 2010. Almost all loans were repaid by the end of 2012.

30 The TALF is one of several credit facilities that the Fed reincarnated from the GFC of 2007-09, including the PDCF,
the CPFF, and the MMLF. The Municipal Liquidity Facility (MLF), PPPLF, PMCCF and SMCCF, and the MSLP are the
relevant new programs.

31 Foreign exchange swaps combine spot and forward transactions. When the Fed lends money through a swap, it
sells USD to a foreign central bank and simultaneously contacts to buy those USD back at a specified time in the
future for a specified price, which reflects the difference in interest rates on the currencies. Currency swaps entail
minimal risk because the swapped currency functions as collateral.

A repo is secured borrowing in which one party purchases an asset and simultaneously sells it forward for a speci-
fied price. When the Fed lends money through a repo, it buys an asset from a foreign monetary authority and
sells it back through a forward transaction. The difference between the forward and spot prices is the borrowing
cost, and the exchanged currency itself acts as collateral that minimizes the risk to the lender.

32 |n the United States, the relevant standard is the current expected credit losses (CECL) methodology; elsewhere,
itis the International Financial Reporting Standards (IFRS 9) expected credit loss model.

33 A capital buffer is the amount of capital a bank has above the required regulatory minimum.
34 The BOE, ECB, and Fed have also all issued guidelines to banks that restrict buybacks, dividends, and/or bonuses.

35 A money market fund is said to “break the buck” when its net asset value falls below $1.In such a case, money
market fund investors may lose principal.

36 See https://www.federalreserve.gov/monetarypolicy/mainstreetlending.htm for MSLP facility terms.

37 The Fed's PPPLF also incentivizes bank lending by providing funding for banks that originate PPP loans, taking
those loans as collateral.

38 Mizrach and Neely (2020b) cite IMF data in reporting that USD-denominated assets make up 60.9 percent of for-
eign exchange reserves, while euro-denominated assets make up 20.5 percent.

39 Central banks had increasingly turned to open-ended asset purchase programs after the Fed shifted to condi-
tioning QE3 asset purchases on economic activity on December 12,2012 (Fawley and Neely, 2013).

40 The BOJ is also continuing with its yield-curve control policy, targeting its longer-term 10-year JGB yield to 0
percent.
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