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Domestic Economic Developments and Outlook

Economic activity plummeted in April as a result of the social-distancing and
other measures taken to control the spread of the coronavirus (COVID-19), putting GDP
on track to decline at an annual rate of over 40 percent in the second quarter. Likewise,

net job losses totaled more than 20 million in April. We anticipate further sizable
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employment declines in May, which we expect will push the reported unemployment rate

to 18 percent, a level last seen in the 1930s.

Many states have started to roll back restrictions on activity sooner than we had
assumed in the April Tealbook. As households and firms reengage, we anticipate that
economic activity will bounce back, boosted substantially by unprecedented fiscal
stimulus and an array of supportive monetary policy measures. However, we also expect
that the rollback of restrictions, coupled with inadequate testing and contact tracing, will
lead to periodic flare-ups of the virus around the country, further rounds of local
restrictions, and greater social distancing, on balance, in the second half of this year than
we had assumed in April. As a result, we project appreciably weaker GDP growth in
2020, and the employment-to-population ratio ends the year considerably lower than in
the April Tealbook. Thereafter, although we assume that household and business activity
remains somewhat suppressed by the virus, the recessionary impetus unwinds and GDP
growth is above trend in 2021 and 2022. The unemployment rate moves down to

4.5 percent by the end of the medium term.

A defining feature of the current economic environment is uncertainty about the
COVID-19 pandemic—the prevention, treatment, and epidemiology of the disease;
policy interventions at all levels of government; and the reactions of households and
firms to the unfolding situation. We present a baseline economic forecast predicated on
moderately successful containment of the pandemic, but we consider equally plausible an
alternative scenario of a resurgence of the disease this fall that results in another round of
intense social distancing and a more substantial and protracted impairment of economic

activity.

Consumer prices have fallen sharply as restraint on demand from social
distancing has dominated upward pressure from supply constraints. On a 12-month

change basis, we expect core inflation to bottom out at 0.9 percent in July and August

Page 1 of 160



X
o
o
=
3
o
(4]
©
>
[
(a]
c
S
O
i
O
g
w0
v
£
o
(a]

Authorized for Public Release
Class I FOMC — Restricted (FR) May 29, 2020

before edging back up to 1.1 percent by the end of the year. As the economy strengthens
further after this year, we see core inflation rising to 1.7 percent in 2022. With the steep
drop in energy prices outweighing increases in food prices, we expect total inflation to

run below core inflation this year and then in line with core thereafter.

KEY BACKGROUND FACTORS

COVID-19 Pandemic and Response

The staff’s baseline forecast is predicated on assumptions about the development
of medical interventions to treat and prevent COVID-19 infections, about public health
measures introduced to slow the spread of the virus, and about how households and firms
react to the containment measures and to the pandemic itself. Drawing clear implications

for our economic forecast from these assumptions is unusually challenging.

In our baseline forecast, we are fairly optimistic about medical interventions to
prevent and treat COVID-19. Most importantly, we assume an effective vaccine emerges
in the fall of 2021 and becomes widely available soon thereafter. Relative to historical
experience, this time frame for developing a vaccine is short, so this objective entails a

concerted research and development effort yielding unprecedented success. !

Extreme mandatory social-distancing measures, such as stay-at-home orders
and closing nonessential businesses, peaked in late April, when more than 90 percent of
the population was covered by lockdowns, and have fallen off rapidly since then. We
assume that looser mandatory restrictions for shopping and socializing, such as capacity
constraints in retail establishments and limits on the size of gatherings, remain in place—
with some variation in time and space—through the end of 2021. Voluntary social
distancing plays an important role as well—namely, individual choices to limit activity
in light of the health risks.

At the same time, efforts are under way to ramp up public health measures
involving changes to workplaces, schools, and recreational environments, as well as a

system of testing, contact tracing, and isolation. We assume these measures receive

! Historically, vaccine development and distribution have taken much longer than we assume for
COVID-19. For example, the polio vaccine developed by Jonas Salk was approved for widespread use in
the United States in 1955, seven years after sustained concerted effort at vaccine development began.
Further, successful development is not a foregone conclusion; we have yet to develop vaccines for some
viruses, such as HIV. On a more hopeful note, experience developing vaccines for other strains of
coronavirus, such as SARS and MERS, is expected to accelerate development for COVID-19.
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sufficient resources from governments and adequate compliance by the public to

contribute to disease containment until they are no longer needed.

Our assumptions about virus containment are somewhat less optimistic than in the
April Tealbook, when we assumed that stay-at-home orders in nearly all states would last
through May and that adequate testing and contact tracing would be in place by then.?
With most areas of the country already reopening and social contact increasing, we now
assume caseloads will not decline as much as in our previous forecast and that flare-ups
of the virus will occur in some places. As a result, people are expected to become less
confident about going back out—and states will be more cautious about fully opening—
so that by the fall of this year, we end up with more social distancing, both voluntary and

mandatory, than in the April Tealbook.

Because of the uncertainty surrounding the pandemic, we view the subjective
probability of the baseline forecast coming to pass as lower than usual. In an alternative
scenario that we view as equally plausible, a second wave of the virus occurs in the fall,
necessitating a reinstatement of strict mandatory social-distancing rules until a vaccine is
available in the second half of 2021.

The Staff's Baseline Forecast and Alternative Scenarios for the Level of Real GDP

Trillions of 2012 dollars
—_ 22

mm Tealbook baseline and extension == Second waves mm Depression |

== Previous Tealbook mm Early moderation 421
120
119
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115
114
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2019 2021 2023 2025

2 Although the prevalence of testing has risen, it remains below levels recommended by public
health professionals. Moreover, asymptomatic infected individuals, capable of transmitting the virus, may
not seek a test. In mandatory testing of all employees at five Tyson Foods poultry- and pork-processing
plants, more than half of the positive tests were for asymptomatic individuals.
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The baseline and second-wave scenarios have markedly different consequences
for the economy. In the baseline, GDP returns to its pre-pandemic level early in 2022,
whereas in the second-wave scenario, this return does not occur until 2024. At the end of
2022, the unemployment rate is roughly 5 percentage points higher in the second-wave
scenario than in the baseline, and this additional slack implies a % percentage point lower
inflation rate at that time. The federal funds rate begins to edge up at the beginning of
2023 in the baseline but remains at the effective lower bound through 2025 in the second-
wave scenario. We explore this scenario and two others in the Risks and Uncertainty
section: (1) an earlier recovery as reopening proves less harmful than assumed in the
baseline; and (2) a deep, prolonged depression as relaxing social distancing backfires and

effective treatments and vaccines are slow to materialize.

Fiscal Policy

Thus far, nearly $3 trillion of federal COVID-19-related legislation has been
enacted. We project that another $500 billion in yet-to-be-enacted legislation, in the form
of another stimulus payment to households and aid to state and local governments, will
be forthcoming in the third quarter. While the overall amount of stimulus in this forecast
is similar to that in the April Tealbook, the boost to GDP growth is now projected to
occur more quickly, as the disbursement of stimulus dollars (including unemployment
insurance) and the spend-out from these payments appear to have been faster than we had

assumed earlier.

As shown in the table below, we expect these policies to boost GDP growth
significantly in 2020 and then to restrain output growth in 2021 and 2022 as the effects of

the stimulus unwind.

First-Round Direct Effects of COVID-19 Fiscal Stimulus on GDP Growth
(Percentage point contribution to real GDP growth, annual rate)

2020 | 2020 2021 2022
Ql Q2 Q3 Q4 | Q4/Q4
(1) Total 0 16.7 3.7 -3.3 4.2 -2.7 -.6
2) Government purchases and grants 0 2.2 9 3 8 5 -3
3) Household support 0 11.7 S5 -2.6 24 -2.4 -1
4 Business support* 0 2.8 24 -1.0 | 1.0 -.8 -2
(5) Total, April Tealbook 0 10.1 7.2 2.1 4.6 -3.2 -8

Memo: Yet to be enacted
(6) Phase 5 stimulus placeholder** 0 2 3.7 -3 .8 -2 -.1
Note: Numbers may not sum to total due to rounding.
* Excludes the Main Street Lending Program and other Federal Reserve and Treasury lending programs to facilitate loans to
businesses and state and local governments.
** Included in lines [1], [2], and [3].
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Despite our assumption that state and local governments will ultimately receive
around $450 billion in federal stimulus aid, we nevertheless expect them to cut back on
spending over each of the next several years as they gradually recover from an
extraordinarily sharp decline in tax receipts; this drag is more pronounced than in the

April Tealbook, as we now anticipate greater budgetary strain.

Financial Conditions
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As described in the financial sections of this Tealbook, investor sentiment has

improved since the April Tealbook, boosted by news on the easing of stay-at-home
measures and their expected positive effect on near-term economic activity, as well as
news on reported development of potential COVID-19 treatments. U.S. equity prices
have increased about 11 percent since the April Tealbook, while longer-term Treasury
yields have edged up on net. In addition, investment-grade corporate bond spreads have
narrowed modestly, speculative-grade bond spreads have decreased notably, and the

dollar has fallen about 1 percent.

In contrast, access to traditional sources of credit remains limited for lower-rated
corporations, small businesses, and nonprime households. Credit availability continued
to be supported by the several Federal Reserve facilities established for this purpose,
particularly benefiting the issuance of corporate and municipal bonds and asset-backed
securities. Credit quality, however, showed signs of deterioration, especially for
businesses, amid sharp downward revisions in projected earnings and an increase in

corporate debt downgrades and defaults.

As in the April round, monetary policy continues to provide considerable support
to economic activity over the next few years, as interest rates are projected to remain low
by historical standards. The federal funds rate is assumed to stay at its effective lower
bound through the medium term, while Treasury and private borrowing yields remain
low. The effect of the recent Fed balance sheet actions on Treasury yields is roughly
offset by the effect of the expected increase in issuance to finance the fiscal stimulus.?
Although spreads on corporate bonds and mortgage rates are expected to remain elevated
through the end of this year, they gradually reach average levels over the next year.

Stock prices rose substantially more than expected since the April Tealbook, but with a

3 At this time, we assume that the balance sheet follows its April baseline path in regard to its size
and composition, but these projections could be revised when Tealbook B is finalized next week.
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modestly lower rate of appreciation going forward, they end the medium-term at roughly
the same level as in the April Tealbook.

Qil Prices

The spot price of Brent crude oil has risen about $7 since the April Tealbook, to
$35 per barrel, still only about half of its price in late 2019. About half of this increase
was priced into our April Tealbook forecast, and the remainder reflects recent supply and
demand developments. Although demand remains quite weak, it does appear to be
increasing, especially in China, as countries have begun to ease their COVID-19
lockdown policies. Moreover, oil producers around the world are undertaking large
production cuts, which has eased pressures on oil inventory capacity. Farther-dated
futures prices are up by less than spot prices and remain well below levels at the

beginning of the year.
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Key Background Factors Underlying the Baseline Staff Projection
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Summary of the Near-Term Outlook for GDP
(Percent change at annual rate except as noted)

2020:Q2 2020:Q3 2020:Q4

Measure Previous Current Previous Current Previous Current
Tealbook | Tealbook | Tealbook | Tealbook | Tealbook | Tealbook
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Real GDP -37.4 -41.0 28.9 24.1 10.4 7.0
Private domestic final purchases -44.9 -45.3 36.0 31.1 13.4 6.7
Personal consumption expenditures | -41.5 -45.2 47.8 46.4 9.8 4.6
Residential investment -66.0 -62.2 9.1 -23.8 44.1 36.9
Nonres. private fixed investment -54.2 -39.8 -5.8 -16.4 28.3 11.6
Government purchases 34 1.8 10.9 3.7 4 -24
Contributions to change in real GDP
Inventory investment! -3.7 -4.7 3 -1.4 2 1.3
Net exports! 59 24 -2.5 -4 -9 S

1. Percentage points.
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RECENT DEVELOPMENTS AND NEAR-TERM OUTLOOK

Spending and Production

Our standard data sources, mostly reflecting developments through April, have
begun to show the devastating effect on real activity of the COVID-19 pandemic. We
project that GDP will decline at an annual rate of 41 percent this quarter after moving
down 5 percent in the first quarter. More recently, high-frequency indicators suggest that

people have ventured out more as mandatory social-distancing rules were relaxed and
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many establishments resumed operations. (We have added several new exhibits to show
some of these indicators.) We anticipate a partial rebound in GDP in the third quarter,

boosted by the beginnings of a recovery in both consumer spending and exports.

e Consumer spending fell 13 percent in April and is expected to fall 45 percent
(annual rate) in the second quarter. In April, motor vehicle sales tumbled to
the depths seen in the financial crisis, and Census retail sales excluding motor
vehicles and parts plunged 17 percent at a monthly rate, the largest single-

month drop in the history of the series.

o Weekly tracking data point to a partial rebound in spending on
nonfood retail goods and for sales of motor vehicles in recent weeks.
Despite these pockets of improvement, indicators of spending on
discretionary services—such as hotel stays, air travel, and in-person
restaurant dining—as well as elective health services remain
depressed. Moreover, in recent readings, sentiment has flattened out at

a low level, indicative of ongoing spending restraint in the months
ahead.

o The recent pickup in goods spending, which is apparent across all
states, coincided with the first tranche of stimulus payments and large
outlays of unemployment insurance benefits in mid-April. In addition,
the relaxation of mandatory social distancing seems to have had a
modest effect on spending, especially in certain categories like

restaurants and clothing stores, as the pickup in spending was larger in
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states that have reopened.* (See the box “Reopening the Economy
amid the COVID-19 Pandemic.”)

o Disposable personal income took a massive hit in March but rose by
even more in April. Wages and salaries declined more than a
cumulative $1 trillion (annual rate) in March and April. However,
April income was bolstered by a historic $3 trillion infusion of transfer

payments, reflecting stimulus payments and a wave of unemployment
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insurance participation. The April reading of the personal saving rate,
at 33 percent, suggests the immediate impetus to spending was muted

by unusually high precautionary savings.

o All told, we project consumption in the third quarter will surge, though

to a level well below the beginning of the year.

e Business activity has collapsed since the advent of the pandemic as firms
pulled back sharply on investment and as industrial activity took a historic

plunge.

o In the face of heightened uncertainty and depressed profit
expectations, businesses have retrenched and are expected to slash
fixed investment 40 percent (annual rate) in the second quarter,
exceeding the reductions seen in the financial crisis, and to cut
investment further in the third quarter. Drilling investment, in
particular, has fallen off sharply in the face of historically low oil

prices.

o Manufacturing output plunged 20 percent (not at an annual rate)
from February to April, the largest two-month decline since 1945, and
the very low readings on new orders in the national and regional
economic surveys point to continued weakness ahead. We anticipate a
less sizable decline in May, as production from motor vehicle and
aircraft plants coming back on line partially offsets further declines

elsewhere in manufacturing. The pandemic is likely to restrain the

4 The decline and rebound in visits to grocery stores and pharmacies—generally exempt from
shopping restrictions—suggest the recent pickup in consumption is not due to the retraction of mandatory
social distancing alone.
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rebound in factory activity in the coming months: Social distancing in
factories reduces their productivity; supply shortages of intermediate
inputs are an ongoing concern; outbreaks remain a major risk for
plants with workers at close quarters, such as meatpacking; and the
decline in oil prices will hold down demand from the mining sector for

manufactured goods.’

¢ Residential investment in the current quarter is expected to post its largest
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decline in the postwar era. Starts and permits plunged in April, as did pending
and existing home sales. Given the typical length of the construction process,
we expect residential investment to decline in the third quarter and to pick up

at the end of the year.

e Depressed foreign manufacturing and foreign household spending reduced
demand for U.S. goods and services in the first quarter, and real exports
dropped at a nearly 9 percent pace. In April, preliminary data suggest that
goods exports plummeted further. Exports of capital goods and automotive
products posted particularly large declines. In addition, the near-complete halt
of international visitors to the United States has been a major drag on U.S.
exports of services. We forecast exports to decline 63 percent at an annual
rate in the second quarter, and then to recover at a 44 percent rate in the
second half, as foreign activity picks up. (The box “Export Perspectives: A
Comparison with the 2008—09 Trade Collapse” puts our forecast for the

collapse in trade in historical context.)

o Despite the collapse in exports, the net export contribution to U.S.
GDP growth in the second quarter is projected to be 2.4 percentage
points, as plummeting U.S. demand causes imports to fall at a
64 percent pace. Indeed, the preliminary trade data for April show that
goods imports have plunged. As with exports, imports are expected to
partially bounce back in the second half of the year, and we expect net

exports to make a slightly positive contribution in the second half.

5 In recent weeks, reopened motor vehicle assembly plants have experienced temporary shutdowns
due to cases of the virus among workers and component shortages. Some foreign sources of intermediate
inputs, such as Mexican maquiladoras, continue to struggle with outbreaks of the virus.
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Consumer Spending

Light Vehicle Sales

Millions of units, annual rate
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Source: Ward’s Communications, adjusted using FRB seasonals.

May is J.D. Power tracking estimate.
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Source: Staff estimates of states with stay-in-place or
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reflect additional city or county regulations.
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Reopening the Economy amid the COVID-19 Pandemic

In contrast to the sudden and sweeping adoption of social-distancing policies across much of the
United States in March, the reopening of the economy in recent weeks has been much more
staggered. Before May 15, 24 states had implemented plans to ease limitations on nonessential
activities, beginning in late April with Alaska (see figure 1)." This discussion utilizes these differential
reopening dates to show that economic activity has picked up somewhat in states easing restrictions,
but that it is too soon to determine if this has also contributed to an increase in new COVID-19 cases.

There are many challenges in implementing this type of analysis. First, it is very difficult to track and
categorize the various state-level restrictions. These orders change frequently, vary according to
industry and date, differ in their details, and can be overruled by local governments. Second, few data
sources are available at a high enough frequency to conduct this analysis in a timely manner. Third,
because of the long incubation period of COVID-19, the effects of these state reopenings on the
transmission of the virus will only be observable with substantial lags.>

One method for assessing the effect of restrictions on economic activity is to use an event-study
framework, comparing outcomes in a state following its reopening with those in other states that
continue to maintain restrictions (that is, a control group). To simplify the presentation, the figures
that follow represent the average across all reopening states; because these averages are calculated
across reopenings that occur on different days, the dates are rescaled to be relative to the reopening
date (t=0), with each line indexed to be equal to zero on this date. One metric for analyzing economic
activity around these state reopenings is a daily measure of visits to select businesses based on
cellphone GPS signals.3 Figure 2 illustrates changes in restaurant visits for states that had eased
restrictions on restaurants (the red line) compared with those states that had maintained restrictions
1. Number of States Reopening, by Date 2. Daily Visits to Restaurants

Number Percentage points
N -8 L 25

L -120

Reopening
L states 15

+ 47

F e

110

States closed
as of May 15 -5

L TX OK FL 4
+ 46
+ -3

+ +-20
Covvvvvvvv v p vl v v -25
| 20 45 40 5 0 5 10 15 20
11

5“5 5/22 5 Days relative to end of each state's restrictions on restaurants
Note: Change in year-over-year growth relative to t=0. Represent 7-day
Note: Six states never |mplemented stay-at-home orders. moving averages.
Source: Staff estimates. Source: SafeGraph.
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" By the end of May, 41 states will have eased restrictions on nonessential activities.

2 The analysis in this discussion takes existing data on new cases at face value, though trends in cases may also
reflect changes in testing capabilities. More generally, data at this level of frequency in real time exhibit significant
noise.

3 The data are sourced from SafeGraph. The data encompass more than 40 million devices and identify visits
to about 3 million establishments.

____________________________________________________________________________________________________________|
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through May 15 (the black line). Figure 2 shows that reopening states had been recording faster
increases in restaurant customers even before the restrictions on in-person dining were lifted. Inthe
days following the order, restaurant visits continued to rise in reopening states, while the rate of
change in restaurant customers plateaued for states remaining closed. Part of the recovery in both
series—particularly in the period before restrictions were eased—could be an expansion of carry-out
service.

Figure 3 repeats this event-study exercise for clothing stores but uses daily spending at select
merchant locations.* The results indicate a larger effect of state reopening for clothing stores than for
restaurants based on daily visits; this could reflect the fact that, unlike restaurants—which have the
potential to offer takeout—clothing stores should have been largely closed under restrictions on
nonessential retail. Nevertheless, not all areas of spending were equally affected by restrictions on in-
person visits. A broader measure of retail sales suggests a more modest pickup in spending associated
with state reopening (not shown), with current levels still being a far ways off from making up for lost
spending during the contraction of the COVID-19 crisis.

The evidence on new cases is summarized in figure 4. States that loosened restrictions on
nonessential activities earlier than May 15 (the red line) have failed to achieve the significant declines
in new COVID-19 cases seen by the rest of the country (the blue line). Yet, most of these declines have
been driven by New York and New Jersey (as shown by the black line); absent these two states, it
appears too early to tell whether reopening has led to rising cases.

Taken altogether, this analysis of state reopenings suggests that both demand and supply conditions
may be playing a role in recent consumer behavior. On the one hand, indicators were moving up for all
states before some began to ease restrictions, suggesting recoveries in underlying demand. On the
other hand, notable divergences in the experiences of reopening states versus those remaining closed
suggest that supply restrictions may also be a factor.>

3. Daily Sales at Clothing Stores 4. Daily COVID-19 Cases per Capita

Percentage points Index, day of end of stay-at-home order = 1
r -150 F 1115

States closed  Reopening
40 as of May 15 states

r excluding NY
and NJ

r Reopening
states

-130

120 1.05

L as of May 15 —10 y 1.00
— 0

L —H-20 r -10.90
Coovvvvvr vy v v v vl v v lA-ao L Jd0.85
-20 -15 -10 -5 0 5 10 15 2 TN B B A 0 A B B B B A B B B A Aoy
Days relative to the end of each state's restrictions on retail -20 -15 -10 5 0 .5 10 15 20
Note: Change in year-over-year growth relative to t=0. Represent 7-day Days relative to the end of each state's stay-at-home order
moving averages. Note: Represent 7-day moving averages.
Source: Fiserv. Source: Johns Hopkins University.

4 The data are sourced from Fiserv, a provider of payment processing services.

> Although the set of reopening states may have differed along other dimensions affecting the path of
recovery, these states had a similar increase in unemployment insurance claims (as a share of covered employment) to
those states that remained closed as of May 15.
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Export Perspectives:
A Comparison with the 2008-09 Trade Collapse

U.S. exports are expected to plummet in the first half of 2020. Already in the first
quarter, real exports declined 9 percent at an annual rate, and exports will likely
fall at a faster pace in the second quarter. Compared with past recessions—and
even compared with the “great trade collapse” of the 2008-09 Global Financial
Crisis—the current tailspin in trade is expected to be much larger, both because
the drop in foreign growth is especially deep this time and because this episode
features an unusual hit to services exports.
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Although the drop in the first half of 2020 in foreign GDP is dramatic, we forecast
goods exports to drop far more than foreign GDP (figure 1, right panel). This
prediction incorporates a pattern we already saw in the great trade collapse:
Goods exports are more responsive to foreign GDP during recessions than in
normal times. This heightened sensitivity reflects that a majority of the products
that compose international goods trade are durable goods and the intermediate
goods used to make them. During downturns, consumers and firms postpone
purchases of durables and capital expenditures more than other expenditures,
and, as a consequence, trade falls relatively more sharply than GDP. Although
this current collapse in foreign GDP caused by COVID-19 does reflect a greater
decline than usual in foreign countries’ own services demand, the decline in
foreign demand for tradable goods is still expected to outpace that of overall
foreign GDP. Looking ahead, we expect exports to pick up in the second half of
2020 as foreign growth begins to recover.

Along with the sharp decline in goods exports, we also expect a sharp decline in
U.S. exports of services, which did not happen during the 2008-09 great trade

collapse. The decline in U.S. exports of services reflects the near halt of

Figure 1: Real Goods Exports and Foreign GDP

Global Financial Crisis COVID-19
2007:Q4 =100 2019:Q4 =100
- - 110 — - 110
- - 105 - U.S. core goods exports —105
Foreign GDP

- — 100 — — 100
L 95 L Foreign GDP Jdo5
— — 90 — — 90
B U.S. core goods exports 18 B 1%
— — 80 — — 80

YT YT I YT O N MY B P T YT I T Y IS Y T M P

2008 2009 2010 2020 2021 2022
Source: Bureau of Economic Analysis; staff calculations. Source: Staff forecast.
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international travel to the United States, which started in March. Though travel
services make up only about one-fourth of U.S. services exports, their steep
decline is playing an outsized role in the contour of total U.S. trade. We expect
very little international travel in the second quarter, only about half the normal
level at the end of 2020, and a full recovery no earlier than the beginning of 2022.
These reductions in travel cause services exports and imports to both fall
dramatically and remain below our pre-COVID-19 path through 2022 (figures 2
and 3).
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Despite a historic trade collapse in the baseline forecast, risks to the export
outlook are still tilted to the downside. Second waves of COVID-19 may lead to a
renewal of widespread lockdowns in both the United States and abroad, leaving
trade depressed throughout the medium term. The recovery in trade may also
face renewed headwinds from adverse trade policy developments. Tensions
between China and the United States are mounting again. In addition, several
countries, including the United States, have imposed export bans or restrictions
on products related to the pandemic response, which could last for some time.
Intensifying protectionism and uncertainty about trade policy may impede a
recovery in trade and weigh on growth and productivity worldwide.

Figure 2: Real Exports of Services Figure 3: Real Imports of Services
Billions of 2012 USD, annual rate Billions of 2012 USD, annual rate
— — 900 — — 900
L — Current -850 L — Current -850
I~ = = Jan. Tealbook 2 7 —800 B = = Jan. Tealbook -1 800
— 750 — — 750
— 700 — — 700
— 650 — 650
— 600 — 600
— 550 — 550
— 500 — 500
— 450 — 450
— 400 — 400
— 350 — 350
— — 300 — 300
IIIIIIIIIIIIIIIIIIIIIII250 IIIIIIIIIIIIIIIIIIIIIII250
2002 2006 2010 2014 2018 2022 2002 2006 2010 2014 2018 2022
Note: Gray shading indicates NBER recession. Note: Gray shading indicates NBER recession.
Source: Bureau of Economic Analysis; staff forecast. Source: Bureau of Economic Analysis; staff forecast.
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The Labor Market

As reported by the BLS, payrolls were hammered by the pandemic, with net
job losses totaling more than 20 million in April. Balancing the signals from
unemployment insurance claims, information on mandatory closures,
estimated support from the Paycheck Protection Program, and the ADP
microdata, we anticipate payrolls will decline another 4 million in May before

turning up in June as businesses reopen and furloughed workers return.

o Unemployment insurance filings remain extremely elevated, although
they have moderated from their peak. Roughly 2 million claims were
filed for unemployment insurance benefits in the week ended May 23.
(Claims do not map one-for-one into payroll employment. See the box

“Initial Claims and Payroll Employment” for more details.)

o Weekly estimates of payrolls constructed from ADP microdata
indicate employment may be bottoming out, or even turning up, in
May.

With these massive job losses, the unemployment rate jumped 10 percentage
points to 14.7 percent in April, the largest monthly increase on record.
Further, the BLS indicated that misclassification of laid-off workers as
employed may have led to an understatement of the unemployment rate by as
much as 5 percentage points. We anticipate ongoing job losses will drive the
reported unemployment rate up further, to 18 percent in May, before it falls

back to 12 percent in June.

Near-Term Labor Market Forecast

2020 2020
Labor market indicator Mar. Apr. May June Q3 Q4
Payroll employment ! -880 -20.540 -4.420 9.070 1.760 480
Unemployment rate (percent) 44 14.7 17.9 11.6 99 93
LFPR (percent) 62.7 60.2 60.2 60.4 61.2 61.9
EPOP (percent) 60.0 513 494 53.4 55.2 56.2

Note: LFPR is labor force participation rate and EPOP is employment-to-population ratio.

1. Average monthly change, thousands, rounded to nearest 10,000.

Source: Bureau of Labor Statistics; staff calculations.
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Labor Market

Cumulative Job Loss since February 15, 2020

V_Veekly, s.a.

Millions of jobs
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— —— ADP-FRB paid employment
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Note: Paid employment denotes workers who were issued a paycheck in a given pay period.

Source: BLS, ADP, staff estimates.
Initial Ul Claims and Google Searches
Claims (millions) Volume, 7-day moving ave.

o Initial Ul claims (left axis)
Google search index (right axis) -

May 28 |
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Note: Share of Google searches for "file for unemployment"
relative to March 8 to 14 period.
Source: Department of Labor, Google.
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Initial Claims and Payroll Employment

Two of the most informative indicators of the extent of the labor market downturn have been initial
claims for unemployment insurance (Ul) and payroll employment. Staff labor market projections rely
importantly on each. This discussion reviews reasons why these two measures of the labor market effect
of COVID-19 can differ. The discussion applies to both Bureau of Labor Statistics (BLS) payroll data and
ADP-FRB payroll data, but we focus on ADP-FRB data because they are weekly—facilitating comparisons
with initial claims—and extend well beyond the April reference week, the last data point for BLS

payroll data.

As of the week ending May 16, cumulative non-seasonally-adjusted initial claims since the end of February
totaled 36 million, while the net decline in the ADP-FRB measure of payroll employment totaled

21 million." The net change in payroll employment can be thought of as the sum of individuals who have
become employed over that period (gross job gains) minus the sum of individuals who have moved out of
employment (gross job losses). Initial claims are an indicator of gross job losses and, as a result, would
normally be expected to be greater than the net decline in employment given that gross job gains,
though greatly diminished, remain significant: The number of individuals moving into employment
between mid-March and mid-April, for example, was 4.6 million.

However, in the early weeks of the downturn, cumulative claims likely significantly understated the
amount of gross job losses because of the time lag between the date of job loss and the processing of an

Initial Claims and ADP Payroll Employment
MiIIiorE

— Initial claims
—— ADP-FRB paid

Feb. Mar. Apr. May

2020 2020 2020 2020

Note: FRB is Federal Reserve Board. Data represent cumulative initial claims for regular state
unemployment insurance benefits (multiplied by -1) and ADP-FRB paid employment for firms active
in consecutive weeks as calculated by FRB staff using ADP payroll data.

Source: For initial claims, Department of Labor. For ADP, ADP microdata.

" Most press reports have focused on seasonally adjusted initial claims, which totaled 39 million from the end of
February through May 16. However, claims tend to be seasonally low in March, April, and May, leading standard seasonal
adjustment procedures to exaggerate the number of claims filed in response to the severe labor market downturn.

The ADP-FRB series does not include employment losses due to business exit, though we are currently developing a
series that does account for these losses. Preliminary estimates suggest that cumulative employment losses due to
business exit from the ADP sample since February would subtract roughly 1 million from the latest reading of the ADP-FRB
paid employment series shown in the figure.
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initial claim. This lag could result from individuals waiting before applying for Ul and from processing
delays at state Ul agencies—it may be one reason why claims have continued to accumulate at an
unprecedented pace despite an apparent flattening out in the level of payroll employment in recent
weeks. Another reason cumulative claims may understate gross job losses regardless of timing lags is
that not all job losers file for unemployment insurance. However, given the strong incentives to apply for
Ul provided by the Cares Act, we would expect nearly all individuals who lost a job without quickly finding
another to have filed a claim.?

More recently, as processing delays at state Ul agencies have eased, cumulative initial claims may be
overstating gross payroll job losses because the Pandemic Unemployment Assistance (PUA) program, a
component of the Cares Act, expanded Ul eligibility to self-employed and gig workers. These workers are
not included in firm payrolls. However, because almost all states require self-employed and gig workers
to first file (and be rejected) for regular Ul benefits before filing for PUA, initial claims data reflect
employment losses for these workers. As a rough gauge of the importance of this factor, the mid-March
to mid-April decline in unincorporated self-employment reported by the BLS was 1.2 million.3
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Another reason cumulative claims may be overstating gross job losses more recently is that many of the
nearly 4 million individuals who were unemployed but did not receive Ul compensation before March
have likely filed claims since then because Ul is both more widely available and generous and because job-
finding prospects have worsened. It is also likely that claims have been boosted, and perhaps
significantly, by fraudulent claims and multiple claims filed per person, though it is difficult to gauge the
extent of either factor.

Putting these pieces together, cumulative claims early on in the downturn were unlikely to have captured
the full extent of the enormous number of gross payroll job losses. More recently, though, cumulative
claims may be overstating these losses. The transition from understatement to possible overstatement
of gross job losses, together with still-significant gross job gains, have led cumulative claims to well
exceed the cumulative net decline in payrolls in recent weeks, and we expect this pattern to continue
going forward.

Many observers have also compared cumulative initial claims with the change in the number of individuals
whose claims for regular state Ul or PUA benefits have been accepted or are pending, which can be
loosely thought of as the change in the number of individuals drawing Ul benefits. From the end of
February through May 9 (the latest date for which data are available) the change in the number of these
individuals was 29 million. This total is somewhat less than the 34 million cumulative initial claims over
this period because some claimants have been rejected, some Ul recipients have found jobs, and some
individuals have filed multiple claims.

2 The Cares Act increased weekly Ul benefits by $600, expanded eligibility for Ul, and increased the maximum duration
of Ul benefits.

Multiple job holding may also cause claims to understate gross payroll job losses. An individual who held two jobs
before March and lost one of them subsequently may not have filed an initial claim. An individual who lost two jobs would
have likely filed one claim, though two payroll jobs were lost. Between mid-March and mid-April, the number of individuals
with multiple jobs dropped by 1.8 million.

3 The number of individuals filing claims for PUA provides another gauge of the reduction in self-employment and gig
work. As of May 9, PUA claimants totaled nearly 8 million. Not all states have started reporting PUA claims, suggesting
that this figure may understate employment losses for the self-employed. However, the figure of 8 million could overstate
losses because the BLS estimates that self-employment was only 9.5 million in February and because PUA is also open to
wage and salary workers who did not meet the earnings thresholds for regular Ul benefits and to workers who left their
jobs for reasons related to COVID-19.
|
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e The labor force participation rate (LFPR) sank 2.5 percentage points to
60.2 percent in April, as stay-at-home orders, a drop in job openings, and
concerns about the risk posed by the viral outbreak were disincentives to

actively search for work.

e The unemployment rate rose in April by a bit less than we expected, but the
LFPR fell by a good bit more. When the two are put together, the EPOP
ratio plunged 8.6 percentage points to 51.3 percent, 1 percentage point lower

than we expected in the April Tealbook.

THE MEDIUM-TERM OUTLOOK FOR REAL ACTIVITY

Economic activity is projected to rebound in the second half of 2020, as social
distancing diminishes while public health efforts help contain the spread of the disease.
Even so, a degree of drag from social distancing persists until a viable vaccine is in hand
in the second half of 2021. As a result, GDP ends 2020 more than 7 percent below its
level of a year earlier and only returns to its pre-recession level at the start of 2022.
Similarly, after peaking at 18 percent in May, the unemployment rate falls to 9.3 percent
by the fourth quarter of this year and then moves down steadily to 5.7 percent at the end
0of2021. With GDP growth projected to remain above trend in 2022, unemployment falls
to 4.5 percent at the end of that year.

The table below presents a judgmental split of the COVID-19 effects on GDP
growth into five components: (1) the direct effects from social distancing and other
disruptions, (2) fiscal stimulus, (3) standard macro dynamics, (4) recessionary dynamics,

and (5) potential output.

The Contour of Real GDP Growth and COVID-19 Effects

(Contributions to annualized percent change)

2020 2020 2021 2022

Q1 Q2 Q3 Q4 Q4/Q4 Q4/Q4 Q4/Q4

Real GDP - 5.0 -41.0 24.1 7.0 = 7:1 6.7 3.6
April Tealbook - 59 -37.4 28.9 10.4 - 43 4.4 2.8
COVID-19 effects -72 -43.6 21.4 4.6 - 9.6 4.6 1.9
1. Social distancing and other disruptions -84 -45.3 33.6 9.2 - 6.1 6.4 .0
2. Fiscal stimulus .6 16.7 3.7 -33 4.4 -27 - 6
3. Standard macro dynamics 9 - 5.3 - 6.2 - 27 - 35 2.7 - 2
4. Recessionary dynamics -3 - 8.8 - 89 2.3 - 3.7 - 7 29
5. Potential output 0 .9 -9 -9 -7 -1.2 = 2
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e Social-distancing effects, including mandatory business shutdowns, stay-at-
home orders for households, and voluntary isolation, leave a colossal negative
imprint on GDP in the second quarter that unwinds by the end of 2021, when

the baseline forecast assumes behavior largely returns to normal.

¢ Fiscal stimulus provides massive support in the middle of 2020 but is a drag

on growth in 2021 as the spending effect unwinds.
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e The second-half rebound in activity is restrained by the effects of standard
macro dynamics, which capture the usual response of household and

business spending to lower income, profits, and wealth.

e Recessionary dynamics, which are the additional negative forces that are
particularly active during recessions, weigh heavily on output for the
remainder of 2020 and in 2021. During recessions, households’ discretionary
purchases and business investment tend to decline beyond the standard effects
of income and profits, driven by heightened pessimism, risk aversion, and
reduced access to credit. Furthermore, pre-existing imbalances, such as
economic inequality and excessive corporate debt, may end up compounding

the effect of this especially large economic shock.

e Output growth is also held down by a reduction in the growth rate of potential
output. A projected surge in permanently laid-off workers, who typically
experience longer-than-normal spells of unemployment as they seek new jobs,
has led us to increase our assumption for the path of the natural rate of
unemployment over the medium term. We have also lowered our assumptions
for structural productivity growth in response to weaker capital investment

and as permanent business closures destroy organizational capital.

e Monetary policy actions taken during the pandemic affect growth through
multiple channels. The reduction in the federal funds rate to its effective
lower bound and ongoing asset purchases operate through standard macro
dynamics, lowering the cost of business and household borrowing. The raft of
new lending programs serves to temper the reduced access to credit that arises
through recessionary dynamics. As both of these actions encourage

investment and reduce business closures, they contribute over time to
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potential output growth by limiting the declines in the capital stock and

therefore labor productivity.

e Compared with the April Tealbook, the COVID-19 effects are a greater drag
on activity in 2020: Although fiscal stimulus is more front-loaded within the
year, social distancing restrains growth somewhat more in 2020 and
recessionary dynamics are a greater drag than previously estimated both this
year and next. All told, GDP drops by more in 2020, and the path of recovery
is steeper in 2021 and 2022. The level of GDP at the end of the medium term
is little revised relative to the April Tealbook.

THE OUTLOOK FOR INFLATION

Both core and total PCE prices fell over March and April, dragged down by
plunging prices for categories most directly affected by voluntary social distancing. We
expect prices to partially recover in the second half of the year as economic activity picks
up; nevertheless, with substantial domestic and foreign economic slack remaining,
inflation this year runs well below its level before the onset of the pandemic.
Importantly, longer-term inflation expectations are assumed to hold reasonably stable, as
they did during the financial crisis, limiting the extent and persistence of this decline in
inflation. Thus, with economic slack diminishing further after this year, we expect core
inflation to move back up, reaching 1.7 percent in 2022. Given the recent sharp drop in
energy prices, which more than outweighs a sizable increase in food prices, total PCE
price inflation is projected to be lower than core PCE inflation this year and then move up
in line with core thereafter. Our projection for core PCE inflation in 2020, at 1.1 percent,
is 0.3 percentage point lower than in the April Tealbook due to greater projected

economic slack and sharper-than-expected declines in the incoming price data.

¢ Both core and total PCE prices fell in March and April, leaving the
12-month changes at 0.5 percent and 1.0 percent, respectively, down markedly
from 1.8 percent in February. The latest monthly readings bear the imprint
of both supply and demand effects of the pandemic. Prices fell dramatically
for categories most directly affected by voluntary social distancing, such as
airfares, accommodations, and apparel. In addition, there were marked
declines in the price index for portfolio management, part of nonmarket
prices. Meanwhile, increases in food prices likely were exacerbated by

disruptions in supply chains.
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Alternative Measures of Slack
The red line in each panel is the staff's measure of the unemployment rate gap (right axis).

Output Gaps
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** EDO is Estimated, Dynamic, Optimization-based model.
Source: Federal Reserve Board; PRISM: Federal Reserve
Bank of Chicago; Federal Reserve Bank of Philadelphia,
PRISM Model Documentation (June 2011); FRBNY: Federal
Reserve Bank of New York Staff Report 618 (May 2013,
revised April 2014).
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"hard to fill" job opening. Seasonally adjusted by Federal Reserve
Board staff.
Source: National Federation of Independent Business,
Small Business Economic Trends Survey.
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Current Population Survey.

* Plots the negative of the gap to have the same sign as the unemployment rate gap.

Note: The shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research. Output gaps are
multiplied by negative 0.52 to facilitate comparison with the unemployment rate gap. Manufacturing capacity utilization gap is constructed by
subtracting its average rate from 1972 to 2018. Other gaps were constructed by subtracting each series’ average in 2004:Q4 and 2005:Q1.
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o The recent price softness has been fairly widespread, and the staff’s
measure of “common core” inflation has declined notably. Even so,
the Dallas Fed’s trimmed mean measure, an alternative inflation
measure intended to reduce the influence of idiosyncratic price
movements, fell less than the core PCE measure over the same time
period. Its 12-month change declined from 2.1 percent in February to

1.9 percent in April.

In the near term, we expect core prices to pick up, but reversing the effects of
the recent drops could be a protracted process. We expect the 12-month
change in core inflation to bottom out 0.9 percent in the summer and edge up

to just 1.1 percent by year-end.

Given the recent declines in core and consumer energy prices, the 12-month
change in total PCE prices stepped down from 1.8 percent in February to
only 0.5 percent in April, and we expect it to remain between 0.6 and

0.7 percent through the summer.

In contrast, prices for food at home rose at an unprecedented rate in April,
pushing the 12-month change from below 1 percent in February to nearly

4 percent in April. While we expect consumer food price inflation to slow
after April , there remains a notable upside risk to our forecast from worsening
supply chain disruptions attributable to a lack of farm workers, additional
closings of food-processing facilities, and continuing difficulties shifting
output from the supply chain for restaurants to food destined for grocery

stores.

Lower import prices are another channel through which the global economic
decline is expected to contribute to soft inflation this year. We expect that the
effective (that is, tariff-inclusive) prices for imported core goods will decline
about 1.3 percent this year, reflecting the drag from a higher dollar and lower
commodity prices. Starting next year, effective core import price inflation is

expected to pick up to about 1 percent, a still-subdued pace.

Despite the tumultuous situation, longer-term inflation expectations are only
little changed on balance. The Michigan 5-to-10-year measure moved up to

2.7 percent in May, above the high end of its recent range. At the same time,
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median long-run expectations from the Survey of Professional Forecasters
ticked down 0.1 percentage point to 1.9 percent in the second quarter. This
reading is historically low for this measure, but the change was driven by
lower inflation expectations for the next couple of years. Breakeven inflation
from TIPS, at 1.4 percent, is roughly unchanged since the April Tealbook but
is down nearly 0.4 percentage point from the beginning of the year; as usual in

periods of market stress, these movements likely reflect liquidity and risk
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premiums more than expected inflation. Combining these and other

expectations measures, the staff’s common inflation expectations index is
little changed from the beginning of the year but lower than its level from a

couple of years ago.

Labor Compensation

We expect the tremendous increase in labor market slack to put downward

pressure on labor compensation. Reliable current data are limited, as some of the

measures are importantly affected by composition effects and others are outdated.

Anecdotal reports of cuts to wages and benefits—including in the Beige
Book—are fairly widespread, and we expect them to more than offset reports
of premium pay for scarce workers in essential industries. Wage indicators
based on surveys by the National Association for Business Economics and the
National Federation of Independent Business show sharp declines in the net

percentage of firms reporting an increase in worker compensation.

The Federal Reserve Bank of Atlanta’s wage growth measure, which tracks
the median 12-month wage growth of individuals reporting to the Current
Population Survey and who were employed both in the current survey and
12 months earlier, moved down for a second consecutive month but still

shows moderate gains.

Other common wage measures are marred by sizable recent changes in the
composition of the workforce. In particular, the 12-month change in average
hourly earnings skyrocketed to nearly 8 percent in April. The large gain
resulted from the relatively greater reduction in hours for lower-paid hourly
workers, which has shifted the composition of employment toward higher-
paid work. The same compositional effects will leave an imprint on

compensation per hour in the business sector, which we expect to increase at
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an annual rate 15 percent in the second quarter. These compositional effects

should reverse as payrolls recover.

THE LONG-TERM OUTLOOK

As recessionary influences fade, the economy returns to being governed by

standard macroeconomic dynamics.

The natural rate of unemployment is assumed to gradually edge down from
4.7 percent in 2022 to its longer-run value of 4.3 percent in the second half of
this decade. Potential output growth is 1.8 percent in early 2023 and

gradually decreases toward its long-run value of 1.7 percent afterward.

The real long-run equilibrium federal funds rate is still assumed to be
0.5 percent, and the nominal yield on 10-year Treasury securities is
3.0 percent in the longer run.

As in the April Tealbook, we assume that the long-term federal debt-to-GDP
ratio is 125 percent. While the elevated level of federal debt puts upward
pressure on longer-term interest rates, we assume that the increase in the size
of the SOMA portfolio offsets much of that pressure, leaving the term

premium on the 10-year Treasury yield in the longer run unchanged.

Core PCE price inflation increases from 1.7 percent at the end of the medium
term to its long-run value of 2.0 percent in 2024. Given this subdued path for
core inflation, the nominal federal funds rate increases only slowly from

0.1 percent at the end of 2022 to 2.2 percent in 2025.

As monetary policy is assumed to be moderately accommodative beyond the
medium term, the unemployment rate continues to fall from 4.5 percent at the
end of 2022 to 3.6 percent in 2024 before rising gradually to its long-run value
thereafter. GDP growth moves down from 3.6 percent in 2022 to 1.5 percent

in 2025 and moves up to its long-run value of 1.7 percent afterward.
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The Long—Term Outlook <

)

(Percent change, Q4 to Q4, except as noted) Ts

o

o5

Measure 2020 2021 2022 2023 2024 2025 Longer run g

[

o

c

Real GDP -7.1 6.7 3.6 2.4 1.8 1.5 1.7 S

Previous Tealbook -4.3 4.4 2.8 2.3 1.8 1.4 1.7 L

v

Civilian unemployment rate’ 9.3 5.7 4.5 39 3.6 3.7 4.3 '5

Previous Tealbook 7.9 54 4.7 4.0 3.8 3.8 4.3 £

O

PCE prices, total .8 1.6 1.7 1.9 2.0 2.0 2.0 a
Previous Tealbook i 1.7 1.8 1.9 2.0 2.0 2.0
Core PCE prices 1.1 1.6 1.7 1.9 2.0 2.0 2.0
Previous Tealbook 1.4 1.6 1.7 1.9 2.0 2.0 2.0

Federal funds rate! 13 A3 13 91 1.67 2.18 2.50
Previous Tealbook 13 A3 13 92 1.68 2.17 2.50

10-year Treasury yield! 1.0 1.8 2.2 2.5 2.7 2.8 3.0
Previous Tealbook 1.0 1.8 2.1 2.5 2.7 2.8 3.0

1. Percent, average for the final quarter of the period.

Real GDP Unemployment Rate

4—quarter percent change Percent
— — 15 — —/ 17
- - 13 = \ - 16
- -9 — - 14
- 47 = - 13
- g5 — -112
- 3 :13 [~ Unemployment rate i 18
E U Potential GDP i E —; : Natural rate : g
= Real GDP p = [~ with EEB 13
- ! d-7 = adjustment 6
= q-9 B = =-. "5
— =1 -11 — =-- =14
2007 2010 2013 2016 2019 2022 2025 2007 2010 2013 2016 2019 2022 2025
PCE Prices Interest Rates

4—quarter percent change Percent
— —/5 — — 10
N 44 B Triple-B corporate 1°

Total PCE prices B -18
— -3 - 10-year Treasury -7
- -2 — -16
Core — 45
~PCE 11 = -4
prices 0 | 43
! CF iE
_ B / 1:

S RPN M
2007 2010 2013 2016 2019 2022 2025 2007 2010 2013 2016 2019 2022 2025

Note: In each panel, shading represents the projection period, and dashed lines are the previous Tealbook.
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COMPARING THE STAFF PROJECTION WITH OUTSIDE FORECASTS

Although the staff forecasts for GDP and the unemployment rate are close to those from
the Blue Chip consensus forecast for the second quarter, the staff is noticeably more
optimistic next quarter. However, the Blue Chip consensus dates from the first week of
May, and the staff projection for the second half of the year is aligned with more recently
released outside forecasts for GDP (these individual projections can be seen in the table
and charts following the Blue Chip exhibit). For 2021, the staff forecast for GDP is near
the high end of the range of outside forecasts. The dispersion of forecasts among Blue
Chip participants for GDP growth next year is substantial, with the middle 50 percent of
forecasters ranging from 3 to 5 percent, a spread that is appreciably wider than the
forecasts at the onset of the financial crisis.
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Tealbook Forecast Compared with Blue Chip
(Blue Chip survey released May 10, 2020)

Real GDP
Percent change, annual rate
= Blue Chip consensus
[~ —— Staff forecast n
— N —
| | | | | | |
2015 2017 2019 2021
Unemployment Rate
Percent
| | | | | | |
2015 2017 2019 2021
Treasury Bill Rate
Percent
| | | | | | |
2015 2017 2019 2021

22
20
18
16
14
12
10

N O

Industrial Production

Percent change, annual rate

Consumer Price Index

Percent change, annual rate

10-Year Treasury Yield

Percent

2015 2017 2019 2021
Note: The yield is for on-the-run Treasury securities. Over
the forecast period, the staff’'s projected yield is assumed
to be 3 basis points below the off-the-run yield.

Note: The shaded area represents the area between the Blue Chip top 10 and bottom 10 averages.
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Comparison of Staff and Outside Forecasts for Real GDP Growth

Date of 2020

X
o
o
=
=}
o
(4]
]
>
[
[a)
c
S
O
Ll
O
=
w0
v
£
o
=)

Source forecast ol Y 3 o 2020 2021
IHS Markit' May 29 -5.0 -42.9 6.1 9.4 -8.5 7.8
J.P. Morgan® May 29 -5.0 -40.0 23.0 10.0 -6.2 *¥* 35 %
Goldman Sachs’ May 28 -6.5 -39.0 29.0 11.0 52 %% 59 **
Pantheon Macroeconomics May 28 -4.8 -40.0 30.0 10.0 4.9 **  na.
Barclays May 27 -4.8 -40.0 25.0 8.0 6.3 %% 40 **
Morgan Stanley May 22 -4.8 -37.9 20.7 15.9 4.6 %% 53%
Nomura May 22 -4.8 -49.2 30.0 5.2 9.8 ** 6.1 **
Citi May 21 -4.8 -27.6 222 9.9 20*  41*
UBS May 20 -4.8 -35.2 2.0 5.5 -9.7 6.9
CBO May 19 -4.8 -37.7 21.5 10.4 -5.6 44*
Survey of Professional Forecasters ~ May 15 n.a. -32.2 10.6 6.5 5.6 % 3.1
Wells Fargo May 14 -4.8 -24.7 6.7 4.4 5.5 %% 23 %
Blue Chip May 10 -4.8 -32.1 11.6 8.8 -5.9 4.9
Deutsche Bank May 5 -4.8 -38.7 15.0 6.5 -8.0 4.2
Median of outside forecasts -4.8 -38.3 21.1 9.1 -5.8 4.4
May Tealbook May 29 -5.0 -41.0 24.1 7.0 -7.1 6.7

Note: Quarterly rates are annualized percent change from previous quarter. Annual rates are Q4/Q4 growth rates
from previous year to current year except where indicated by *.

1. Estimates from IHS Markit are as of May 29 for 2020:Q1 and 2020:Q2 and May 18 for other periods.

2. J.P. Morgan estimates are as of May 28 for 2020:Q1, May 29 for 2020:Q2, and May 27 for other periods.

3. Estimates from Goldman Sachs are as of 5/28 for 2020:Q1, 5/26 for 2020:Q2, and May 22 for other periods.

* Annual growth rates are on an annual average basis.

** Staff calculations using information in the forecaster's report.

n.a. Not available.

Source: For CBO, Congressional Budget Office; for Deutsche Bank, Deutsche Bank Research Department; for
Morgan Stanley, Morgan Stanley Research; for Nomura, Anchor Report, Global Markets Research; for all others,
internal Board repository of bank and broker newsletters.

Page 32 of 160



Authorized for Public Release

Class I FOMC — Restricted (FR) May 29, 2020
Ee
o
)
. z
Level of GDP Relative to 2019:0Q4 Scaled level o
102 o5
100 E)
[
o
—— May Tealbook (May 29)
— —— IHS Markit (May 29) — 9 o
+++ J.P. Morgan (May 29) (%)
| —— Goldman Sachs (May 28) — o4 ]
+++  Pantheon Macroeconomics (May 28) (]
—— Barclays (May 27) ()]
— - -+ Morgan Stanley (May 22) — 92 E
Nomura (May 22) ]
| Citi (May 21) — 90 (=)
UBS (May 20)
CBO (May 19)
— —— Wells Fargo (May 14) — 88
+++ Blue Chip (May 10)
Deutsche Bank (May 5)
— — 86
— — 84
| | | | | 82

2019:Q4 2020:Q1 2020:Q2 2020:Q3 2020:Q4

Source: For CBO, Congressional Budget Office; for Deutsche Bank, Deutsche Bank Research
Department; for Morgan Stanley, Morgan Stanley Research; for Nomura, Anchor Report, Global Markets
Research; for all others, internal Board repository of bank and broker newsletters.
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Revisions to the Staff Projection since the Previous SEP

The FOMC most recently published its Summary of Economic Projections, or SEP, following
the December FOMC meeting. The following table compares the staff’s current economic
projection with the one we presented in the Tealbook from late November, before the
December meeting.

The current projection for economic activity is much weaker than in the November Tealbook,
reflecting the economic disruptions caused by COVID-19. The lower path for GDP reflects
both a much lower path for aggregate demand as well as a lower path for potential output.
Relative to the November Tealbook, potential output is held down by a higher natural rate of
unemployment, less capital accumulation, and lower multifactor productivity. In the longer
run, potential output growth is expected to return to the rate previously assumed. Headline
inflation is noticeably lower in 2020 than in the November Tealbook because of a drop in oil
prices and a sharp deceleration in core inflation. As we continue to assume that longer-term
inflation expectations will remain roughly stable, we project inflation to move back up after
this year. Even so, given the projection for resource utilization, inflation is somewhat lower
in 2021 and 2022 than in the November Tealbook.
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The federal funds rate is assumed to be at the effective lower bound throughout the
medium-term projection, reflecting both low inflation and low resource utilization along
with the forward guidance provided in the March and April FOMC statements.

Staff Economic Projections Compared with the November Tealbook

2020
Variable 2019 2020 2021 2022 Longer run
H1 H2

Real GDP! 2.3 -25.1 15.3 -7.1 6.7 3.6 1 1.7
November Tealbook 2.1 2.2 2.0 2.1 1.9 1.7 1 1.7

1
Unemployment rate? 35 14.8 9.3 9.3 5.7 45 1 43
November Tealbook 3.6 3.5 3.5 35 3.5 3.5 1 4.4

1
PCE inflation! 14 -2 1.8 8 1.6 1.7 [ 2.0
November Tealbook 1.5 1.7 1.8 1.7 1.9 1.9 ! 2.0

1
Core PCE inflation! 1.6 3 1.9 1.1 16 1.7 ! na
November Tealbook 1.6 1.9 1.8 19 1.9 1.9 ! na.

1
Federal funds rate? 1.65 .08 13 13 13 13 ! 2.50
November Tealbook 1.65 1.88 2.05 2.05 2.34 249 : 2.50

Memo: !

Federal funds rate, !
end of period 1.63 .05 13 13 13 13 ! 2.50
November Tealbook 1.64 1.89 2.06 2.06 2.37 2.53 : 2.50
Output gap?3 15 69 5.0 5.0 -1.0 7 | na
November Tealbook 1.5 1.7 1.8 1.8 1.8 1.7 | na.

1. Percent change from final quarter of preceding period to final quarter of period indicated.

2. Percent, final quarter of period indicated.

3. Percent difference between actual and potential. A negative number indicates that the economy is operating below potential.
n.a. Not available.
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Projections of Real GDP and Related Components
(Percent change at annual rate from final quarter
of preceding period except as noted)
Measure 2019 2020 2020 2020 2021 2022
H1 H2
Real GDP 2.3 -25.1 15.3 -7.1 6.7 3.6
Previous Tealbook 2.3 -23.3 19.3 -4.3 4.4 2.8
Final sales 2.7 -22.6 15.0 -5.6 52 2.6
Previous Tealbook 2.7 -20.8 18.7 -3.0 4.0 1.9
Personal consumption expenditures 2.7 -28.5 23.8 -5.9 5.1 3.1
Previous Tealbook 2.7 -254 27.4 -2.5 3.3 2.8
Residential investment 1.7 -33.1 22 -17.3 20.0 8.3
Previous Tealbook 1.7 -36.8 14.5 -14.9 18.3 1.5
Nonresidential structures -6.2 -33.8 1.9 -17.9 12.1 7.3
Previous Tealbook -6.2 -51.6 26.8 -21.7 18.1 3.3
Equipment and intangibles 1.3 -23.2 -4.7 -14.5 15.5 5.8
Previous Tealbook 1.3 -30.1 6.3 -13.8 13.2 4.3
Federal purchases 4.3 13.7 2.2 7.8 -5 -2.3
Previous Tealbook 4.3 11.6 7.3 9.5 -1.8 -2.8
State and local purchases 22 -5.9 -5 -3.2 -1.1 -1.3
Previous Tealbook 2.2 -5.0 4.4 -4 -3 -1.8
Exports 3 -42.0 43.8 -8.7 10.3 4.8
Previous Tealbook 3 -36.4 39.5 -5.8 6.1 3.8
Imports -2.1 -44.8 35.8 -13.4 12.8 6.6
Previous Tealbook -2.1 -47.1 54.9 -9.5 8.2 4.8
Contributions to change in real GDP
(percentage points)
Inventory change -4 -2.6 .0 -1.5 1.3 1.0
Previous Tealbook -4 -2.5 3 -1.3 4 .9
Net exports 4 1.7 .0 9 -5 -3
Previous Tealbook 4 2.9 -1.8 7 -4 -2

Real GDP

— —— Current Tealbook
- Previous Tealbook

4-quarter percent change 15

| | | | | | | | | | | |
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research.
Source: U.S. Department of Commerce, Bureau of Economic Analysis.
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The Outlook for the Labor Market
Measure 2019 2020 2020 2020 2021 2022
H1 H2
Nonfarm payroll employment! 178 -2,718 1,120 -799 572 380
Previous Tealbook 178 -2,923 2,093 -415 321 186
Private employment! 162 -2,559 1,056 -752 576 392
Previous Tealbook 162 -2,972 2,127 -422 350 200
Labor force participation rate? 63.2 60.3 61.9 61.9 62.2 62.5
Previous Tealbook 63.2 62.3 62.5 62.5 62.5 62.5
Civilian unemployment rate? 35 14.8 9.3 9.3 5.7 4.5
Previous Tealbook 3.5 16.0 7.9 7.9 54 4.7
Employment-to-population ratio? 61.0 514 56.2 56.2 58.6 59.7
Previous Tealbook 61.0 52.3 57.5 57.5 59.1 59.6
1. Thousands, average monthly changes.
2. Percent, average for the final quarter in the period.
Source: U.S. Department of Labor, Bureau of Labor Statistics; staff assumptions.
Inflation Projections
Measure 2019 2020 2020 2020 2021 2022
H1 H2
Percent change at annual rate from
final quarter of preceding period
PCE chain-weighted price index 1.4 -2 1.8 .8 1.6 1.7
Previous Tealbook 1.4 -6 2.0 7 1.7 1.8
Food and beverages 9 8.6 .8 4.6 1.3 2.0
Previous Tealbook .9 2.9 7 1.8 1.5 2.0
Energy -1.3 -27.9 4.2 -13.3 3.8 29
Previous Tealbook -1.3 -34.9 9.5 -15.6 4.0 2.8
Excluding food and energy 1.6 3 1.9 1.1 1.6 1.7
Previous Tealbook 1.6 .9 1.9 1.4 1.6 1.7
Prices of core goods imports! -1.1 -8 -1.2 -1.0 1.2 1.0
Previous Tealbook -1.1 -9 -1.2 -1.1 1.2 1.0
Mar. Apr. May June July Aug.
2020 2020 20202 20202 20202 20202
12-month percent change
PCE chain-weighted price index 1.3 5 .6 7 .6 7
Previous Tealbook 1.3 A4 A4 A4 A4 S
Excluding food and energy 1.7 1.0 1.0 1.0 9 9
Previous Tealbook 1.7 1.3 1.3 1.2 1.1 1.2

1. Core goods imports exclude computers, semiconductors, oil, and natural gas.

2. Staff forecast.

Source: U.S. Department of Commerce, Bureau of Economic Analysis.
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Recent Nonfinancial Developments (2)
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Single-Family Housing Starts and Permits Home Sales
Millions of units Millions of units Millions of units
(annual rate) (annual rate) (annual rate)
— —/ 1.2 70 — — 0.9
—— Adjusted permits 65
—— Starts 2
10 6.0 Existlin horPes 108
- 55 (left scale)
— 0.7
5.0
— — 0.8 4.5 = New single-famil -]
Apr. 40 homes (%ght scaYe) 0-6
35 — 0.5
70 3.0
: — 04
R AR A AR IO o I
2014 2016 . 2018 2020 04 2.0 2014 2016 2018 2020 03
Note: Adjusted permits equal permit issuance plus starts Source: For existing, National Association of Realtors;
outside of permit-issuing areas. for new, U.S. Census Bureau.
Source: U.S. Census Bureau.
Nondefense Capital Goods ex. Aircraft Nonresidential Construction Put in Place
_ Ratio scale, billions of dollaﬁ 75 _ Billions of chained (2012) doIIa_rs 450
— — 70
Shipments
[ Jes 400
Ord
| rders 60
350
— — 55
- %0 300
— — 45
I R T I D B e I T T O O N
2014 2016 2018 2020 2014 2016 2018 2020
. " Note: Nominal CPIP deflated by BEA prices through
ggltﬁéepaéasar%gﬁrgﬁsnglu%%\ﬂng averages. 2019:Q4 and by the staff's estimated deflator thereafter.
T ’ Source: U.S. Census Bureau.
Inventory Ratios Exports and Non-oil Imports
_ Monﬂﬁ 29 _ Billions of dollaﬁ 260
— — 2.1
— — 20 Non-oil imports 240
— -119 220
= Apr. 18
Staff flow-of-goods system — 1.7 200
-116 180
= Mar. — 15
W i 100
Census book-value data — 13 140
- — 1.2
I T T O O O e I T T O O e D
2014 2016 2018 2020 2014 2016 2018 2020
Note: Flow-of-goods system inventories include manufacturing Note: Forecasts are linear interpolations of quarterly values.
and mining industries and are relative to consumption. Census Source: U.S. Dept. of Commerce, Bureau of Economic
data cover manufacturing and trade, and inventories are relative Analysis; U.S. Census Bureau.

to sales.
Source: U.S. Census Bureau; staff calculations.
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Components of Final Demand

Personal Consumption Expenditures

4-quarter percent change

Equipment and Intangibles

2014 2016 2018 2020

2022

4-quarter percent change

.

| | | | | | L |
2014 2016 2018 2020

| |
2022

Government Consumption and Investment

4-quarter percent change

| | | | | | L |
2014 2016 2018 2020

| |
2022

18

-6

-12

-18

20
16
12

-16

-2
-4
-6
-8

Residential Investment

4-quarter percent change

36

2014 2016 2018 2020

Nonresidential Structures

4-quarter percent change 30

-45

| | | | | | L | | |
2014 2016 2018 2020 2022

Exports and Imports

4-quarter percent chaﬁ;e 36
— . — 30
24
18

Imports

Exports

| | | | | | L | | |
2014 2016 2018 2020 2022

Source: U.S. Department of Commerce, Bureau of Economic Analysis.
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Aspects of the Medium-Term Projection

Personal Saving Rate Wealth-to-Income Ratio
_ Perce_nt 36
—— Current Tealbook
[— - - - - Previous Tealbook —32
— — 28
— — 24
- — 20
— — 16
— o — 12
— — 8
— — 4
e e e
1998 2002 2006 2010 2014 2018 2022 1998 2002 2006 2010 2014 2018 2022
Source: U.S. Dept. of Commerce, Bureau of Economic Note: Ratio of household net worth to disposable personal
Analysis. income.
Source: For net worth, Federal Reserve Board, Financial
Accounts of the United States; for income, U.S. Dept. of
Commerce, Bureau of Economic Analysis.
Single-Family Housing Starts Equipment and Intangibles Spending

Millions of units Share of nominal GDP

2.0 — 12

e e e 1 e

1998 2002 2006 2010 2014 2018 2022 0.0 1998 2002 2006 2010 2014 2018 2022 8

Source: U.S. Census Bureau. Source: U.S. Dept. of Commerce, Bureau of Economic
Analysis.

Federal Surplus/Deficit Current Account Surplus/Deficit

Share of nominal GDP Share of nominal GDP

5 —

1998 2002 2006 2010 2014 2018 2022 1998 2002 2006 2010 2014 2018 2022

Source: U.S. Dept. of Commerce, Bureau of Economic

Note: 4-quarter moving average. Analysis.

Source: Monthly Treasury Statement.

Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research.
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Cyclical Position of the U.S. Economy: Near-Term Perspective

(Percent change at annual rate from final quarter
of preceding period except as noted)

X
(o]
o
e
]
(@)
"]
o
= Measure 2019 2020 2020 2020 2020 2020
o Q1 Q2 Q3 Q4
c
9 Output gap! 1.5 -5.0 -1 -6.9 -6.2 -5.0
": Previous Tealbook 1.5 -3.3 wi -3.1 -5.6 -3.3
=
] Real GDP 2.3 -7.1 -5.0 -41.0 24.1 7.0
g Previous Tealbook 2.3 4.3 -5.9 -37.4 28.9 104
o Measurement error in GDP 2 0 0 0 0 .0
Previous Tealbook 2 .0 .0 .0 .0 .0
Potential output 1.9 -.8 1.3 -22.0 21.0 1.4
Previous Tealbook 1.9 4 -.6 -28.8 43.4 wi

Note: The output gap is the percent difference between actual and potential output; a negative number indicates that the economy is operating
below potential. The change in the output gap is equal to real GDP growth less the contribution of measurement error less the growth rate of
potential output. For quarterly figures, the growth rates are at an annual rate, and this calculation needs to be multiplied by 1/4 to obtain
the quarterly change in the output gap.

1. Percent, average for the final quarter in the period.

Judgmental Output Gap Model-Based Output Gap
Percent 15 Percent 15
— Current Tealbook — Current Tealbook
|- --- Previous Tealbook — 10 - --- Previous Tealbook 4 10
90 percent 90 percent
L = 70 percent — 5 | = 70 percent - 5
0 0
— -5 — — -5
— — -10 — — -10
L - -15 — - -15
1 1 1 I 1 1 1 I 1 1 1 _20 1 1 1 I 1 1 1 I 1 1 1 _20
2018 2019 2020 2018 2019 2020
Note: Shaded regions show the distribution of historical Note: Shaded regions denote model-computed uncertainty
revisions to the staff's estimates of the output gap. bands.
Source: Various macroeconomic data; staff assumptions. Source: Various macroeconomic data; staff assumptions.
Unemployment Rate Core PCE Price Inflation
Percent Percent change, 12-month change
— —_ 22 — —'2.75
| —— Unemployment rate 20 — Core
---- Previous Tealbook — - - - - Previous Tealbook — 2.50
[~ —— Natural rate of unemployment* 118 | —— Underlying inflation 1005
[— - - - - Previous Tealbook - 16 ’
— 90 percent I\ — 14 - — 2.00
70 percent 7\ 12
o | — — 1.75
AN >
-8 — — 1.50
-6 = 125
— 4
| s — — 1.00
1 1 1 I 1 1 1 I 1 1 1 0 1 1 1 I 1 1 1 I 1 1 1 75
2018 2019 2020 2018 2019 2020 ’
Note: Shaded regions show the distribution of historical Source: U.S. Department of Commerce, Bureau of Economic
revisions to the staff's estimates of the natural rate. Analysis; staff assumptions.

*Staff estimate including the effect of extended and emergency
unemployment insurance benefits.

Source! U.S. Department of Labor, Bureau of Labor Statistics;
staff assumptions.
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Cyclical Position of the U.S. Economy: Longer-Term Perspective

Output Gap
Percent s
—— Current Tealbook
|- -- -, Previous Tealbook d 4
0
— . — -4
- — -8
S e v A A o}
1998 2002 2006 2010 2014 2018 2022

Note: Shaded regions show the 70 percent and 90 percent

confidence intervals of the distribution of historical revisions to the

staff's estimates of the output gap. .
Source: Various macroeconomic data; staff assumptions.

Manufacturing Capacity Utilization Rate

Unemployment Rate
Percent

| Unemployment rate 16
Natural rate of unemployment* v

14
12
10

|
1
N A

o

e A e A
1998 2002 2006 2010 2014 2018 2022
Note: Shaded regions show the 70 percent and 90 percent
confidence intervals of the distribution of historical revisions to the
staff's estimates of the natural rate.

*Staff estimate including the effect of extended and emergency
unemployment insurance benefits.

Source: Various macroeconomic data; staff assumptions.

Labor Productivity
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_ Perceit 90 __ (Business Sector) 4-quarter percent chalge 12
= -1 85 | — Actual s
'/\_V_\ Average rate from —— Structural
— e 197210 2019 - 80 . d a4
N \// 75
L o
— — 70
— - 65 B 14
— — 60 — -1-8
I A I ™ I S A I I O
1998 2002 2006 2010 2014 2018 2022 1998 2002 2006 2010 2014 2018 2022
Source: Federal Reserve Board, G.17 Statistical Release, USéJUE)CGZ H-S- Dte;%aétment of Laé)or, BU“‘J}EEU of LaborAStaItist,iqs;
"Industrial Production and Capacity Utilization." staff ases%amgtli%%s(.) ommerce, Bureau of Economic Analysis;
Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research.
Decomposition of Potential Output
(Percent change, Q4 to Q4, except as noted)
1996-
Measure 1974-95| 2000 |2001-07|2008-10|2011-17 2018 2019 2020 2021 2022
Potential output 3.1 3.6 2.7 1.9 1.5 1.9 1.9 -.8 24 1.9
Previous Tealbook 3.1 3.6 2.7 1.9 1.5 1.9 1.9 4 15 15
Selected contributions: !
Structural labor productivity? 1.7 29 2.7 1.8 1.3 1.4 1.3 1.2 2 9
Previous Tealbook 1.7 2.9 2.7 1.8 1.3 14 1.3 1.2 4 .9
Capital deepening Vi 1.4 1.0 5 8 Vi Vi 1.3 -9 2
Multifactor productivity 8 1.1 1.4 1.0 2 5 4 - 1.0 .6
Structural hours 1.5 1.3 .8 .5 4 9 .5 -2.8 2.8 1.0
Previous Tealbook 1.5 1.3 .8 S 4 .9 5 -1.1 1.2 .6
Labor force participation 4 -1 -2 -4 -4 -1 .0 -1.2 .6 1
Previous Tealbook 4 -1 -2 -4 -4 -1 .0 -4 .0 -1
Memo:
Output gap3 -1.2 2.5 3 5.4 .6 1.3 1.5 -5.0 -1.0 T
Previous Tealbook -1.2 2.5 3 -5.4 .6 1.3 15 -3.3 -4 .9

Note: For multiyear periods, the percent change is the annual average from Q4 of the year preceding the first year shown to Q4 of the last year shown.

1. Percentage points.
2. Total business sector.

3. Percent difference between actual and potential output in the final quarter of the period indicated. A negative number indicates that the economy

is operating below potential.
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()
e Labor Market Developments and Outlook (1)
=}
(@)
ﬁ g 0
2 Measures of Labor Underutilization Unemployment Rate
>
4 Percent Percent
(a] — — 18 — — 18
[ — U-5* Apr. —— Unemployment rate
8 — — Unemployment rate — 16 — - - - Previous Tealbook — 16
Ll —— Part time for = Natural unemployment rate
y — economic -1 14 [ - -+ Previous Tealbook 1
i) reasons
|7 — — 12 — — 12
v
£ - 10 — — 10
o
(a) s - -8
— 6 — — 6
— 4 — 1 — 4
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIII 2 L1 1 I L1 1 I 11 1 I L1 1 I L1 1 I L1 1 I L1 1 I
2006 2008 2010 2012 2014 2016 2018 2020 2016 2017 2018 2019 2020 2021 2022
* U-5 measures total unemployed persons plus all marginall . ot
attached to the labor force aps ay er%ent of tr?e labor for(?e Yy Source: U.S. Department of Labor, Bureau of Labor Statistics.
plus persons marginally attached to the labor force.
** Percent of Current Population Survey employment.
Source: U.S. Department of Labor, Bureau of Labor Statistics.
Employment-to-Population Ratio
Total Payroll Employment .
Percent Percent Millions
68 — — 83 — — 165
66 _— 1otal (curr(?nt Tealbook) B Total 1160
---- Total (previous Tealbook) - 81 .-~ Previous Tealbook
64 —— Prime-age 155
— 79
62 150
60
77 145
%8 140
56 |- 75
54 |- 73 135
52 |- 130
50 7 n - 125
48 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 69 L1 1 I L1 1 I 11 1 I L1 1 I L1 1 I L1 1 I L1 1 I 120
2006 2008 2010 2012 2014 2016 2018 2020 2022 2016 2017 2018 2019 2020 2021 2022
Note: Every curve except the one for the prime-age population Source: U.S. Department of Labor, Bureau of Labor Statistics.
corresponds with the left axis.
Source: U.S. Department of Labor, Bureau of Labor Statistics.
Private Payroll Employment .
Millions
— — 145
| —— Total - 140
---- Previous Tealbook
— — 135
— 130
— 125
— 120
— 115
— 110
— 105
1 1 | 1 1 | 1 1 | 1 1 | 1 1 | 1 1 | 100

1 1 1
2017 2018 2019
Source: U.S. Department of Labor, Bureau of Labor Statistics.

Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research.
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Labor Market Developments and Outlook (2)

Labor Force Participation Rate

Percent
— 67

—— Labor force participation rate
—— Estimated trend* — 66
Previous Tealbook

- 65
— 64
- 63
- 62
— 61
| — 60

2006 2008 2010 2012 2014 2016 2018 2020

Percent
— 67

—— Labor force participation rate

— ---- Previous Tealbook — 66

—— Estimated trend*
Previous Tealbook

IIIIIIIIIIIIIIIIIIIIIIIIIIII59

Note: Published data adjusted by staff to account for changes in population weights.
* Includes staff estimate of the effect of extended and emergency unemployment benefits.
Source: U.S. Department of Labor, Bureau of Labor Statistics; staff assumptions.

Initial Unemployment Insurance Claims

Thousanﬁ 7000

= — 6000
= — 5000
— — 4000
— — 3000
= — 2000

May 23 — 1000
INNANNN] IIIIIIIIIIIIIIIIIIIIIIIIIII[IIlllllllllil‘lTlLl‘lT. III 0
2006 2008 2010 2012 2014 2016 2018 2020
Note: 4-week moving average.
Source: U.S. Department of Labor, Employment and
Training Administration.

Unemployment Rate by

Racial/Ethnic Group
Percent
— — 20
— Asian
— — Black
= /”v,\~\ ++++ Hispanic —16
4 \nu ——  White
— 12
— 8
— 4
wbobobn b bbb bbb b b bl

2006 2008 2010 2012 2014 2016 2018 2020

Note: These categories are not mutually exclusive, as the
ethnicity Hispanic may include people of any race. The Current
Population Survey defines Hispanic ethnicity as those who report
their origin is Mexican, Puerto Rican, Cuban, Central American,
or South American (and some others). 3-month moving averages.

Source: U.S. Department of Labor, Bureau of Labor Statistics,
Current Population Survey.
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2016 2017 2018 2019 2020 2021 2022
Hires, Quits, and Job Openings
_ Perce_nt 55
—— Hires*
—— Openings** -150
Quits* 45
— 4.0
— 35
— 3.0
— 25
— 2.0
— — 15
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1 0
2006 2008 2010 2012 2014 2016 2018 2020 ’
* Percent of private nonfarm payroll employment, 3-month
moving average.
** Percent of private nonfarm payroll employment plus
unfilled jobs, 3-month moving average.
Source: Job Openings and Labor Turnover Survey.
Labor Force Participation Rate by
Racial/Ethnic Group, 25 to 54 years old
Percent
— — 87
—— Asian
— — Black
===+ Hispanic
> —  White - 84
w
’ — 81
— 78
bbb bl bbb b bys b bisabraa b |

2006 2008 2010 2012 2014 2016 2018 2020

Note: These categories are not mutually exclusive, as the
ethnicity Hispanic may include people of any race. The Current
Population Survey defines Hispanic ethnicity as those who report
their origin is Mexican, Puerto Rican, Cuban, Central American,
or South American (and some others). 3-month moving averages.

Source: U.S. Department of Labor, Bureau of Labor Statistics,
Current Population Survey.
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Survey Measures of Longer-Term Inflation Expectations

Index of Common Inflation Expectations

Percelt 30

Q2°
:\/\/\_\ﬂ\ - 20

l—=—CIE Index, scaled by SPF, 10-year PCE inflation — 1.5
—— Alternative index, scaled by Michigan, next 5-10 years

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1.0

2008 2010 2012 2014 2016 2018 2020
Note: Index of 21 inflation expectations indicators.
p Preliminary estimate based on data available to date.
Source: Staff calculations.
CPI Forward Expectations
P t
. ercent 30
- — 25
Mar.
Q2
Apr.
— '‘Apr. — 2.0
—— SPF median, 6 to 10 years ahead
| = Blue Chip mean, 7 to 11 years ahead Jd1s
== Primary dealers median, 5 to 10 years ahead '
—— Consensus Economics mean, 6 to 10 years ahead
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII O
2008 2010 2012 2014 2016 2018 2020
Source: Federal Reserve Bank of Philadelphia; Blue Chip
Economic Indicators; Federal Reserve Bank of New York;
Consensus Economics.
Surveys of Consumers
_ Percelt 40
- — 35
— 3.0
Apr.
- — 25
M
- W {20
—— Michigan median increase in prices, next 5 to 10 years
= FRBNY median increase in prices, 3 years ahead
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 5

2008 2010 2012 2014 2016 2018 2020

Note: Federal Reserve Bank of New York (FRBNY) Survey
of Consumer Expectations reports expected 12-month inflation
rate 3 years from the current survey date. FRBNY data begin
in June 2013.

Source: University of Michigan Surveys of Consumers;
Federal Reserve Bank of New York Survey of Consumer
Expectations.

Next 10 Years

_ Percelt 30
— 25
Dec.
M"\ Q2
| vA\/_/'\ 20
\a2
— —— SPF median, CPI — 1.5
= Livingston Survey median, CPI
= SPF median, PCE
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII O

2008 2010 2012 2014 2016 2018 2020
Note: SPF is Survey of Professional Forecasters.
Source: Federal Reserve Bank of Philadelphia.

PCE Forward Expectations

P t
_ ercent 30
SPF median, 6 to 10 years ahead
— — 25
Q2
— — 2.0
Primary Dealers long run Apr.
= — 15
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII O

2008 2010 2012 2014 2016 2018 2020
Source: Federal Reserve Bank of Philadelphia; Federal
Reserve Bank of New York.

Survey of Business Inflation Expectations

. Percelt 40

— — 35
Mean increase in unit costs, next 5 to 10 years

— Q1 — 3.0

— — 25

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 20

2008 2010 2012 2014 2016 2018 2020
Note: Survey of businesses in the Sixth Federal Reserve
District. Data begin in February 2012.
Source: Federal Reserve Bank of Atlanta.
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Inflation Developments and Outlook (1)
(Percent change from year-earlier period)

Headline Consumer Price Inflation
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Percent 6 Percent 4
— CPI —— PCE - Current Tealbook
— — pPcE ] 5 ---- PCE - Previous Tealbook
4 — - 3
— 3
2
— — 2
— — 1
Apr. 1
e 0
- - 1 0
— — -2
| N Y (MY I IS [N TN U N I I A A B | 3 | | | | | | | | Ll 4
2006 2008 2010 2012 2014 2016 2018 2020 2014 2016 2018 2020 2022
Source: For CPI, U.S. Department of Labor, Bureau of Labor Statistics; for PCE, U.S. Department of Commerce, Bureau of Economic Analysis.
Measures of Core PCE Price Inflation
_ Perce_nt 40 _ Perce_nt 25
—— Trimmed mean PCE —— PCE ex. food and energy - Current Tealbook
- = Market-based PCE excluding food and energy — 3.5 ---- PCE ex. food and energy - Previous Tealbook
—— PCE excluding food and energy 3.0
— 25
Apr.
— 2.0
- — 15
— — 1.0
— — 05
| N Y (MY I IS [N TN U N I I A A B | 0.0 | | | | | | | | 1105
2006 2008 2010 2012 2014 2016 2018 2020 ’ 2014 2016 2018 2020 2022 ’

Source: For trimmed mean PCE, Federal Reserve Bank of Dallas; otherwise, U.S. Department of Commerce, Bureau of Economic Analysis.

Labor Cost Growth
. Perceit 9 _ Percelt
— — Employment cost ‘”‘?ex - 8 —— Compensation per hour - Current Tealbook
L e ho.urly earnings -~ 7 | ---- Compensation per hour - Previous Tealbook i
—— Compensation per hour 46
- 5 13
- 4
3
- 2 0
— 1
0 — — -3
— — -1
[ I N T Y Y Y (N (N [N [N I I | b g

2006 2008 2010 2012 2014 2016 2018 2020 2 2014 2016 2018 2020 2022

Note: Compensation per hour is for the business sector. Average hourly earnings are for the private nonfarm sector. The employment cost
index is for the private sector.
Source: U.S. Department of Labor, Bureau of Labor Statistics.

Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research.
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Inflation Developments and Outlook (2)
(Percent change from year-earlier period, except as noted)

Commodity and Qil Price Levels

110

90

70

50

30

10

1967 = 100 Dollars per barrel 240 700 1967 = 100 Dollars per barrel
—— Brent crude oil history/futures (right axis) —— Brent crude oil history/futures (right axis)
[— —— CRB spot commodity price index (left axis) | 1‘718 —— CRB spot commodity price index (left axis)
1115 600 — n
— 95
— — 75 1
| 55 500 —
- May 27 ] 35 May 27 .
nd 400 PR
N T T T T Y T Y 300 L1 | | | |
2008 2010 2012 2014 2016 2018 2020 2017 2018 2019 2020
Note: Futures prices (dotted lines) are the latest observations on monthly futures contracts.
Source: For oil prices, U.S. Department of Energy, Energy Information Agency; for commodity prices, Commodity Research Bureau (CRB).
Energy and Import Price Inflation
Percent Percent 60 Percent Percent
—— PCE energy prices (right axis) 8 | —— PCE energy prices (right axis)
— ) . . — 50 - : . -
—— Core import prices (left axis) —— Core import prices (left axis)
B -1 40 6---- Core import prices with tariff effects (left axis)
= — 30 4 -
Apr. T 20 ]
E/\ W\ M H 10 2 ]
AAA AP A A 0 0
N AVAZ
— Apr. — -10 —
= — 20 -
= - 30 -4 - —
N T T T Y T Y I 1 I - | | | | |
2008 2010 2012 2014 2016 2018 2020 2016 2017 2018 2019 2020

Source: For core import prices, U.S. Dept. of Labor, Bureau of Labor Statistics; for PCE, U.S. Dept. of Commerce, Bureau of Economic Analysis.
For core import prices with a tariff effect, Federal Reserve Board staff calculations.

Long-Term Inflation Expectations and Compensation

Percent 45 Percent
—— 5-to-10-year-ahead TIPS compensation —— 5-to-10-year-ahead TIPS compensation
— —— Michigan median next 5 to 10 years — 4.0 — —— Michigan median next 5 to 10 years =
—— SPF PCE median next 10 years —— SPF PCE median next 10 years
— — 35 — May =
— 3.0 - -
- 25 MMWV\/\/\/ -
-1 920 NN Q2 _
15 —/1\‘/ \/\\“/\/ Aor i
1 1 1 1 1 1 1 1 1 1 1 1/49 ] ] ] ] ]
2008 2010 2012 2014 2016 2018 2020 ’ 2016 2017 2018 2019 2020

4.5
4.0
35
3.0
25
2.0
1.5
1.0

Note: Based on a comparison of an estimated TIPS (Treasury Inflation-Protected Securities) yield curve with an estimated nominal off-the-run
Treasury yield curve, with an adjustment for the indexation-lag effect.

SPF Survey of Professional Forecasters.

Source: For Michigan, University of Michigan Surveys of Consumers; for SPF, the Federal Reserve Bank of Philadelphia; for TIPS, Federal

Reserve Board staff calculations.

Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research.
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Federal Reserve System Nowcasts of 2020:Q2 Real GDP Growth
(Percent change at annual rate from previous quarter)
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Nowcast
Federal Reserve entit Type of model as of
Y yp May 28,
2020
Federal Reserve Bank
Boston o Mixed-frequency BVAR -19.3
New York « Dynamic factor model -30.3
Cleveland « Bayesian regressions with stochastic volatility -41.8
o Tracking model -28.8
Atlanta » Tracking model combined with Bayesian vector -41.4
autoregressions (VARs), dynamic factor models, and
factor-augmented autoregressions (known as
GDPNow)
Chicago « Dynamic factor model -59.1
St. Louis o Dynamic factor model -16.3
o News index model -49.8
o Let-the-data-decide regressions -56.2
Kansas City » Accounting-based tracking estimate -44.8
Board of Governors « Staff judgmental estimate -38.8
« Mixed-frequency dynamic factor model (DFM-BM) |-16.0
« Mixed-frequency dynamic factor model with small -13.0
information set (DFM-SM)
« Markov-switching dynamic factor model (MS-DFM) |-59.1
Memo: Median of -40.1
Federal Reserve
System nowcasts
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Evolution of the Staff Forecast

Change in Real GDP

May 29, 2020

Percent, Q4/Q4
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International Economic Developments and Outlook

COVID-19 brought the global economy to a screeching halt in the first quarter. ..

The foreign outlook is being overwhelmingly driven by the trajectory of the coronavirus
(COVID-19) and the intensity of measures to contain it. In keeping with the start of
widespread restrictions in March, foreign real gross domestic product (GDP) looks to
have plunged almost 11 percent at an annual rate in the first quarter. This drop marks the
steepest quarterly contraction in generations. Countries that had implemented more-
stringent lockdowns experienced the sharpest contraction, and the contractions were
widespread across all expenditure components, with private consumption—which had
been relatively more resilient during the Global Financial Crisis—exerting the largest
drag on growth. (For more details see the boxes “The Evolution and Effects of
Restrictions to Contain the COVID-19 Outbreak™ in the next page and “Regional
Developments and Outlook™ at the end of the IEDO section.)

... and is projected to bring even more economic devastation in the current quarter

As bad as the first quarter was, we expect growth abroad to fall deeper into the abyss this
quarter. With consumer confidence tanking and unemployment rising, foreign retail sales
declined sharply in March and April (left figure). Advanced foreign economy (AFE)
purchasing managers indexes picked up somewhat in May but from historic lows (right
figure). Moreover, this uptick indicates only that the pace of contraction has slowed.
Accordingly, we project that second-quarter growth will tumble to negative 31 percent at
an annual rate, leaving the level of foreign GDP nearly 12 percent below that at the end

of last year.

Foreign Nominal Retail Sales Advanced Foreign Economy Purchasing
12-month percent change Managers Indexes

— 7] 50+ = i

Advanced foreign economy — * expanslog

- H 10 0
Manufacturing output
_ﬁ i{\m_/‘p!:ﬁ&: 15 - o ouip -1 €0
0 &\M\("M
| 50
Emering market economy ex. China

- 4-5 Services

- - 40
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The Evolution and Effects of Restrictions to Contain the COVID-19 Outbreak

Authorities around the world took unprecedented actions to contain the spread of the coronavirus
(COVID-19). The timing and stringency of restrictions have varied across countries, reflecting the
pace of the spread of the virus and governments’ reactions to that spread (see the left panel of
figure 1)." China and the newly industrialized economies (NIEs) in Asia were among the first to
react, followed by the euro-area countries most severely affected by the virus. Some countries,
including the United Kingdom, Sweden, and those in Latin America, responded more slowly both
because of the later arrival of the virus and because they initially adopted less-restrictive strategies
to contain it. However, even in these countries, restrictions have intensified as case counts and
death tolls surged.

Consistent with the widespread social-distancing practices, both enforced and voluntary, there has
been a severe drop in people’s mobility. The right panel of figure 1 plots the percentage decline in
visits to various places, such as stores or work, relative to the pre-COVID-19 period, as reported by
Google’s COVID-19 Community Mobility Reports, which capture smartphone movements for the
same countries on the left panel.? As the panel depicts, the de jure restrictions caused aggregate
mobility to plummet, especially in the United Kingdom and the euro area, where strict nationwide
lockdowns were imposed. In contrast, the drop in mobility has been much less severe in countries
with less-stringent government responses, such as Sweden and the NIEs.

Figure 1. Stringency of Government Responses to COVID-19 and Mobility

Oxford Stringency Index Aggregate Mobility**
Index 100 Percent change from baseline, 7-day rolling average 10
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Note: The Oxford Stringency Index is a composite measure based on nine response indicators, including school closures, workplace closures, and travel
bans, rescaled to a value from 0 to 100, with 100 being the strictest response. Stringency aggregates are nominal gross domestic product weighted. China is
excluded from analyses because Google’s mobility index does not cover Ghina.

* The euro area is France, Germany, ltaly, and Spain. Latin America is Chile, Colombia, Argentina, Brazil, and Mexico. Newly industrialized economies
(NIEs) are South Korea, Taiwan, and Hong Kong.

** Google data show changes in mobility compared with the baseline from January 3, 2020, to February 6, 2020. Aggregate includes retail and recreation,
transit stations, workplaces, and groceries and pharmacies (simple average of components). Mobility regional aggregates are simple averages of
composite countries. Data are seven-day moving average and smoothed for holidays.

Source: Thomas Hale, Sam Webster, Anna Petherick, Toby Phillips, and Beatriz Kira (2020), Oxford COVID-19 Government Response Tracker
(Blavatnik School of Government); Google Community Mobility Reports.

' This figure presents one measure of the severity of restrictions, the Oxford Stringency Index (OSI).
Researchers at Oxford University compile data for the OSI, which is constructed by summing ordinal scores of nine
government response indicators, rescaled to range from o to 100, with 100 being the most stringent. The index
includes school and workplace closures, restrictions on gatherings and public events, closure of public transport,
launch of public information campaigns, restrictions on domestic and international movements, and stay-at-home
orders.

2 Google’s mobility index uses smartphone data to measure how visits to and lengths of stay at different places
changed compared with a baseline day, which represents the median value for that day of the week from the
five-week period of January 3, 2020, to February 6, 2020. The aggregate measure shown in the right panel is the
average of four components: retail and recreation, groceries and pharmacies, transit stations, and workplaces.

|
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Figure 2. Relationship between First-Quarter Growth and de jure and de facto Restrictions
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from January 3, 2020, to February 6, 2020. Blue dots represent advanced economies, and red dots represent emerging market economies.

Source: Thomas Hale, Sam Webster, Anna Petherick, Toby Phillips, and Beatriz Kira (2020), Oxford COVID-19 Government Response Tracker (Blavatnik School of
Government); Google Community Mobility Reports.

Although most economies introduced strict restrictions only toward the end of the first quarter,
the resulting hit to global economic activity was still enormous. Not surprisingly, countries with
more restrictive policies experienced sharper declines in first-quarter gross domestic product
(GDP) (left panel of figure 2). Moreover, countries that saw greater declines in mobility related
specifically to retail and recreation activities saw larger contractions in economic activity,
suggesting that a strong drop-off in consumption contributed to the weakness (right panel of
figure 2). Given the stringency of restrictions through May and the highly depressed mobility levels
over the past two months, we expect the hit to GDP to be even worse in the second quarter.

Several countries—especially those in the euro area and the NIEs, where the outbreak appears to
be under control because of extensive testing and contact tracing—have started gradually easing
some of the restrictions, as new COVID-19 cases and deaths have fallen considerably (figure 3).
That said, the overall levels of restrictions remain high, as seen in figure 1. Countries have started
relaxing stay-at-home orders and partially reopening workplaces. School closures and restrictions
on domestic movement eased a bit, too, although they still remain firm. In contrast, we do not
observe a meaningful easing of restrictions on international travel and public gatherings and
events, suggesting that some areas of the economy, particularly tourism and hospitality sectors,
could suffer for longer than the rest.
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Figure 3. New COVID-19 Cases and Deaths
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*The euro area is France, Germany, Italy, and Spain. Latin America is Chile, Golombia, Argentina, Brazil, and Mexico. Newly industrialized economies
(NIEs) are South Korea, Taiwan, and Hong Kong.
Saource: Johns Hopkins Genter for Systems Science and Engineering.

China is further along in this process, and its experience provides some early support to the view
that recovery will be uneven across sectors. After China started easing lockdown measures in
February, industrial production rebounded sharply in March and April. Nominal exports quickly
returned to their pre-COVID-19 level, too, as a backlog of orders started to be filled. In contrast,
retail sales, which was hit more severely, remains weak, as social distancing continues to depress
spending, particularly on hospitality and travel services.

Based on China’s experience, we could expect to see a quick rebound in production in other
countries as they lift lockdowns. However, this improvement has yet to materialize outside of
tentative signs from European purchasing managers indexes in May that suggest some slowing of
the pace of decline. In part, it may be too early to see such improvement. The brunt of the virus
arrived later in many other economies, so the easing of restrictions has started only recently and
stringency levels still remain high. In addition, since China started reopening, global demand has
plunged, as evidenced by further declines in new export orders, and this weakness will likely be a
strong headwind to any rebound in production, especially in the NIEs.

Also consistent with China’s experience, consumers will likely be hesitant to spend. Retail sales has
fallen dramatically, especially in the regions that enforced highly stringent restrictions to contain
the COVID-19 outbreak. In European countries where restrictions have been eased somewhat, the
component of mobility associated with retail sales and recreation has turned up but remains quite
depressed (see figure 4). Even in the NIEs, where the fall in retail and recreation mobility was
relatively moderate, the level of mobility has yet to return to its pre-COVID-19 levels. Finally,
regions that are further behind in battling the virus, such as the United Kingdom, India, and Latin
America, show no signs of a recovery yet.

Figure 4. Retail and Recreation Mobility
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Economies around the world are easing restrictions gradually . . .

Lockdowns are being eased at different times across the world, given varying health
outcomes and policy preferences (see figure). First, China began easing restrictions,
followed by other Asian economies where COVID-19 initially struck. This relaxation
reflects the success so far of strong measures to contain the virus and, outside of
Singapore, has led us to assume that measures in East Asia will be less restrictive going
forward. In Europe, the next region that was heavily hit, governments ramped up
restrictions through April, ordering widespread shelter in place (coded in red in figure).
Now, following considerable drops in new cases and deaths, many European economies,
such as Germany, have started easing restrictions. However, even for countries that are
now opening up slowly, the level of restrictions remains very high and, in most cases,
tighter than what the United States has in place. In contrast, in Latin America, where
the virus spread later, the disease is far from under control and countries are struggling

to maintain social-distancing restrictions in the face of economic devastation.

We expect that restrictions will be eased only gradually. Based on our assumption that a
vaccine will become widely available only late next year, we see social activities and
travel remaining somewhat restricted through the end of 2021. Given the difficulty in
containing the virus until then, we expect that strict lockdowns will be reimposed where
the disease flares up, especially in those countries that do not have robust testing and

tracing in place.

Stringency of Restrictions due to COVID-19

Major Advanced Foreign Economies Emerging Asia Latin America
Japan United Kingdom Euroarea Canada China Hong Kong Korea Singapore Taiwan Brazil Mexico

January 2020
February 2020 -
March 2020
April 2020 ] e
May 2020 - - - B -
June 2020 + =
2020:Q3 -
2020:Q4 = = =
2021:H1
2021:H2
2022

None No restrictions

Low Some restrictions on social interaction and on international travel

Moderate Some nonessential activity shut down
Notable Majority of nonessential activity shut down; limited movement; schools closed

_ Shelter in place

Note: +and - signify a notch increase and decrease, respectively, in the stringency of measures from the April Tealbook.
COVID-19 is coronavirus disease 2019.

Source: Federal Reserve Board staff calculations from University of Oxford's Stringency Index through May 2020 and staff forecasts thereafter.
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... and foreign authorities are providing considerable policy support. ..

The coronavirus would have inflicted even greater economic damage abroad were it not
for the rapid and strong policy actions of foreign authorities. As the pandemic struck,
foreign central banks with room to cut lowered their policy rates an average of around
100 basis points, and AFE central banks (several already at their effective lower bound)
expanded the size of their balance sheets on the order of about 10 percent of GDP.
Some emerging market economy (EME) central banks have also been using balance
sheet policy to support the flow of credit and encourage growth. Since the April
Tealbook, monetary authorities have provided additional support. The Bank of Japan
introduced a new program to support lending to small and medium-sized enterprises, and
the Reserve Bank of New Zealand expanded its asset purchase program. Many EME
central banks, including those of Brazil, Korea, Mexico, Russia, and Turkey, lowered

their policy rates further.

Fiscal authorities have also introduced further steps. Chinese, Japanese, Indian, and
Singaporean authorities announced additional stimulus. As shown in the figure, we
estimate that fiscal policy will provide considerable support to this year’s GDP growth
in many economies, on the order of 4 percent of GDP in the AFEs and emerging Asia, in
some cases similar in size to that in the United States. However, concerns about soaring
public debts could limit the scope for further support in many foreign economies.

Fiscal Stimulus in Response to COVID-19
Percentage point contribution to GDP growth

B Advanced foreign economies
B Emerging market economies 17

u.s. AFE EME UK. Canada Germany Euro Japan  China Asiaex. South Mexico
area China  America

Note: GDP is gross domestic product. AFE is advanced foreign economy. EME is emerging market economy. COVID-19 is
coronavirus disease 2019.
Source: Federal Reserve Board staff estimates.
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Late in May, the European Commission proposed that the European Union (EU) be given
the authority to borrow €750 billion to assist the recovery. This proposal represents a
significant amount of stimulus and would bolster the foundations of the EU. We have not
yet included this new fiscal stimulus in the baseline forecast because its passage faces

considerable hurdles and uncertainties related to its implementation.
. . . which should allow the global economy to start recovering in the summer

As nations have started easing restrictions and policy is providing substantial support, we
see some tentative signs that the contraction is bottoming out. However, we anticipate a
sluggish recovery. For instance, in China, where the virus began, industrial production
snapped back in April, but retail sales and investment improved less, suggesting caution

from consumers and firms.

Given the steep contraction in the first half of the year, we expect that even the
anticipated modest easing of restrictions will lead to a substantial rebound of growth in
the second half. That said, as shown in the figure, the level of foreign GDP is projected
to finish the year 5.2 percent below that at the end of 2019. We also see the recovery
proceeding relatively slowly in 2021 and 2022 given that some restrictions will remain in
place, the policy boost will wane, and negative business cycle dynamics will create
additional headwinds. (For a review of the staff’s outlook versus those of the
International Monetary Fund and private forecasters, see the box “Comparing the Staff

International Growth Outlook with Other Forecasts™ at the end of this section.)

Foreign GDP Levels
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Note: GDP is gross domestic product.
Source: Federal Reserve Board staff forecast.
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Even so, COVID-19 will leave a persistent imprint on the global economy

The economic effects of the coronavirus will likely leave scars on the foreign economy
for years, lowering potential output. In the first half of this year, potential output is
estimated to move almost as much as actual GDP, given that the output collapse resulted
largely from business shutdowns and stay-at-home orders. Over the medium term, as
restrictions are gradually lifted, potential output should bounce back but will likely not
return to its pre—COVID-19 path (see the next figure). Even so, we expect a considerable

output gap to open up and persist over the forecast period.

Persistent social-distancing measures will ultimately reduce the capacity of certain
sectors, especially in services related to the hospitality and travel industries. Businesses
are likely to fail, investment to be deferred, and the formation of new firms to be
impaired, all weighing on innovation, capital accumulation, and productivity growth.
Moreover, the recessionary dynamics will likely have long-term effects on labor markets.
High unemployment could lead to hysteresis and persistently lower labor force
participation. In a few countries, especially in Europe, employment has held up better for
the time being because of the combination of high firing costs and widespread adoption
of short-time-work schemes that provide incentives for firms to reduce hours rather than
cut jobs. However, layoffs could spike after these schemes expire, or, in some cases, the

schemes may delay a necessary reallocation of labor to other industries.

Foreign GDP and Potential Output
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Foreign inflation looks to be low for years to come

Inflation rates have fallen sharply across most foreign economies. The plunge in oil
prices has dragged down headline inflation, bringing 12-month inflation rates close to or
below zero in most AFEs. The prolonged period of weak activity will weigh on core
inflation as well. Given that substantial output gaps are expected to persist through 2022,
we see foreign inflation remaining quite subdued over the entire forecast period,

especially in the AFEs.

Market-based measures of inflation compensation have also declined sharply since the
COVID-19 outbreak, renewing deflationary concerns for the euro area and Japan. For
the euro area, as shown in the panels of the figure, we estimate that the decline in
inflation compensation is attributable largely to lower inflation expectations rather than
lower inflation risk premiums (red and blue lines, respectively). Survey-based measures

of long-term inflation expectations have also declined but only slightly.

Decomposition of Euro-Area Inflation Compensation, 5 to 10 Years Ahead
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Note: FOMC is the Federal Open Market Committee. The decomposition is based on a Federal Reserve Board staff affine term-
structure model that includes survey-based inflation expectations in the estimation. For details, see Canlin Li (2020), “Estimating Real
Term Structure Models with Survey Data for Advanced Economies,” memorandum, Board of Governors of the Federal Reserve System,
Division of International Finance, Janurary 9.

Source: Bloomberg; Consensus Economics.
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Many outcomes for growth remain possible

Our conviction in our baseline forecast remains low, as it depends so much on the highly
uncertain trajectory of the virus. A wide range of outcomes are plausible, some arguably
as likely as our baseline (see the figure). A particularly plausible alternative to our
baseline is a scenario of more protracted weakness abroad (blue line). This scenario may
reflect a variety of outcomes, including second waves of infections in many foreign
economies, less-effective government support programs, or more negative business cycle
dynamics. However, we could also see a somewhat earlier recovery than in our baseline,
where social distancing diminishes faster because of effective testing and tracking or
medical breakthroughs that come earlier than we expect. Though less likely, a far deeper
and more prolonged global depression may also materialize, where the pandemic induces
large and prolonged financial, social, and political instability around the world and
widespread financial crises in EMEs. (The Risks and Uncertainty section explores these
scenarios more fully.) Of course, risks remain outside of those related to the pandemic,
including, most notably, China’s actions regarding Hong Kong and those related to

U.S.—China tensions more broadly.

Foreign GDP: Baseline and Scenarios
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Page 58 of 160



Authorized for Public Release
Class I FOMC — Restricted (FR) May 29, 2020

(This page is intentionally blank.)

Page 59 of 160



Authorized for Public Release

Class II FOMC — Restricted (FR) May 29, 2020
____________________________________________________________________________________________________|

Regional Developments and Outlook

ADVANCED FOREIGN ECONOMIES

Euro Area. Gross domestic product (GDP) contracted 14.2 percent at an annual rate in the
first quarter amid widespread and strict lockdowns. Although governments started easing
social-distancing measures in recent weeks, we expect growth to nosedive further in the
second quarter. The subsequent recovery will be aided by substantial monetary and fiscal
support, with the latter projected to contribute 4.2 percentage points to growth in 2020.

The deep recession and plunging commodity prices will weigh considerably on consumer
prices, with headline and core inflation projected to be only 0.3 percent in 2020. Thereafter,
we see inflation rising to only 1.2 percent over the forecast period, well below the European
Central Bank’s (ECB’s) target.

In early May, the German Federal Constitutional Court requested that within three months
the ECB provide a rationale to the German Parliament for its 2015 Public Sector Purchase
Programme. Although the ruling did not directly address the ECB’s new €750 billion

(6.2 percent of GDP) Pandemic Emergency Purchase Programme (PEPP), its ramifications
are uncertain and may even require the Bundesbank to sell any purchased assets and stop
participating in the PEPP. This ruling was viewed as challenging the seniority of the
European Court of Justice over national courts, potentially revealing new flaws about the
euro-area design.

However, an unexpected positive development came later in May when the European
Commission proposed that the European Union (EU) issue common debt to provide

€750 billion in grants and loans to countries hard hit by the coronavirus (COVID-19). If
approved by all EU countries, such a proposal would represent a significant first step
toward a fiscal union, thereby strengthening the foundations of the EU. According to the
proposal, the grants will go to finance investments and reforms to help the recovery. We
expect political negotiations over the details and passage of the proposal to delay the use
of these funds until 2021, providing an upside risk to our baseline forecast.

Japan. First-quarter GDP contracted a relatively subdued 3.4 percent, in line with the more
contained coronavirus (COVID-19) outbreak in Japan compared with other advanced foreign
economies. Even so, rapidly implemented travel restrictions and social-distancing measures
resulted in sharp declines in services consumption and exports. As these measures failed to
stem the rate of infections, tighter restrictions implemented in April and May contributed to
pushing purchasing managers indexes (PMls) to near-record lows pointing to an
unprecedented plunge in GDP in the current quarter. More recently, the number of new
COVID-19 cases has declined to very low levels, prompting a relaxation of social-distancing
measures, which should allow a gradual recovery to take hold in the second half of the year.

Additional initiatives of the authorities will support the recovery. The Bank of Japan (BOJ)
unveiled the details of a new program aimed at supporting small and medium-sized
enterprises (SMEs). Through this program, the BOJ will make available ¥30 trillion

(5.4 percent of 2019 GDP) to eligible counterparties for up to one year at a o percent
interest rate. The collateral accepted for this program includes the interest-free, unsecured
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government-guaranteed loans extended to SMEs hit by the pandemic. Furthermore, in late
May, the government announced an additional fiscal package of ¥32 trillion to support the
recovery. If approved by the legislature, this package could raise the total amount of fiscal
support mobilized to address the pandemic to 13 percent of GDP.

e United Kingdom. GDP fell 7.7 percent in the first quarter, even though the United Kingdom
entered into a full lockdown only in the last week of March. Indeed, the U.K. government
imposed restrictions relatively late, which has resulted in a particularly severe COVID-19
outbreak and, in turn, in an extended period with strict measures in place. As such, in line
with the dismal tone of the incoming data, we project an even sharper contraction this
quarter. With a very gradual easing of restrictions having started in mid-May, we see
recovery taking hold in the second half of the year, but even so, GDP should contract almost
8 percent in 2020. In addition to the downside risks related to the course of the virus, the
possibility of a no-trade-deal Brexit at the onset of 2021 appears increasingly likely given a
lack of progress in the negotiations with the EU and the U.K. government’s opposition to an
extension of the transition period.

e Canada. Strict social-distancing measures, the oil price collapse, and the deep U.S.
contraction have hit the country hard. GDP contracted 8.2 percent in the first quarter,
dragged down by sharp drops in consumption and oil exports. Indicators through April,
including a plunge in monthly GDP, record-low manufacturing output PMI, and a spike in the
unemployment rate to 13 percent, suggest that GDP will tumble almost 50 percent (at an
annual rate) in the current quarter. As the spread of the virus slowed, many provinces
started some modest loosening of social-distancing measures in mid-May, although most
restrictions remain in place. Given our assumption that most businesses will resume
operations in the second half of the year, economic activity should recover gradually,
supported by accommodative policies and a projected pickup in oil prices.

EMERGING MARKET ECONOMIES

e China. After collapsing in the first quarter, GDP is expected to bounce back 42 percent at an
annual rate in the second quarter, supported by a partial rollback of the restrictions
imposed to contain the spread of COVID-19. Industrial production surged in March and
April, as factories were reopened and a backlog of export orders were filled. Investment
also rebounded in April, supported by government stimulus. That said, consumption seems
to be recovering more gradually as social distancing continues to depress spending on
restaurants and other services. More recently, Chinese authorities announced additional
stimulus measures to support the recovery in the second half of the year. All together, the
cumulative stimulus announced to address the COVID-19 crisis amounts to about
4.5 percent of 2019 GDP, well below the stimulus introduced after the Global Financial Crisis,
which totaled 12 percent of 2008 GDP. All told, we see economic growth at close to zero
this year. Amid the uncertainty, authorities scrapped the country’s growth target for the
first time in decades.

The outlook faces headwinds from renewed U.S.—-China tensions, as the United States
barred the use of U.S. technology by Huawei in retaliation against China’s alleged poor
handling of the pandemic. In addition, in response to China’s move to impose a national
security law in Hong Kong, the U.S. Department of State declared that Hong Kong is no

______________________________________________________________________________________________________________________|
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longer autonomous from China, which could lead the U.S. government to lift the special
tariff regime for Hong Kong and put the existing phase-one trade deal with China in
jeopardy. Finally, if investors perceive the end of “one country, two systems,” it could
prompt them to flee Hong Kong to other financial centers (such as Singapore), triggering
capital flight out of Hong Kong and, in turn, a credit crunch in China (as many of its
companies are listed in Hong Kong).

e Asia ex. China. Aggregate GDP for the region contracted 8.3 percent in the first quarter, a
sharp decline but better than we expected. Aggressive contact tracing and testing have
allowed for less draconian lockdowns in several higher-income economies, such as Korea
and Taiwan, while exports held up better than anticipated. However, second-quarter data
suggest that manufacturing and exports are contracting at a faster pace now, as demand
from Europe and the United States has plummeted. In addition, a collapse in tourism
revenues in some countries, along with the extension of lockdowns in India and Indonesia,
has further depressed retail sales as well as consumer and business confidence. All told, we
expect the region to contract a further 15 percent in the second quarter before rebounding
at an almost 10 percent pace in the second half of the year, led by a recovery in both
domestic and external demand.

e Mexico. The economy contracted 4.9 percent in the first quarter because of
COVID-19-related restrictions imposed in mid-March, which, together with lower U.S.
demand, resulted in a sharp drop in manufacturing output. Recent indicators, such as PMls,
vehicle sales, and exports, along with high-frequency mobility data, point to a collapse in
activity in the second quarter. The virus has spread widely, given very limited testing, high
population density, and weak health care infrastructure, and the imposition of social-
distancing measures has contributed to the economic collapse. Accordingly, we expect a
7 percent contraction in 2020. Thereafter, the pace of recovery will be curtailed by the
expected protracted duration of the pandemic and limited fiscal support.

e Brazil. GDP contracted 6 percent in the first quarter even though quarantines were in effect
for only the last two weeks of March. Despite the imposition of restrictions, COVID-19 has
spread quickly throughout the country because of insufficient testing, an uncoordinated
response from central and local authorities, and very dense living conditions for segments
of the population. The health crisis has also led to political turmoil and social unrest, which
have unsettled financial markets. Given the inadequate response at the federal level, states
introduced their own lockdown measures and some have already extended them, which
should lead to a much steeper decline of activity in the second quarter. Policymakers were
quick to introduce a fiscal stimulus package, but, with gross government debt approaching
100 percent of GDP, concerns about debt sustainability will limit the scope for further fiscal
stimulus. All told, we see the economy contracting almost 6 percent in 2020.

e Argentina. On May 22, Argentina defaulted on $500 million of interest payments on foreign-
law bonds, as creditors refused the debt restructuring proposed by the country’s
government in April. The Argentine government was seeking maturity extensions to 2026
and beyond, a three-year moratorium on interest payments, and substantially reduced
coupons thereafter on a total of $66 billion of those bonds. However, creditors balked at
these terms given the lack of a credible macroeconomic plan to improve debt sustainability.
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Despite the default, the third in two decades, negotiations are reportedly continuing, with a
new deadline set for June 2. The default has exacerbated an already dire situation, with the
economy suffering as a result of COVID-19 and the measures implemented to contain its
spread and the plunge in commodity prices. Accordingly, we expect the Argentine
economy to contract more than 8 percent in 2020, the worst performance in the region.
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Comparing the Staff International Growth Outlook with Other Forecasts

While both the Board’s staff and outside forecasters expect the global economy to fall into a deep
recession this year, the Board’s staff is generally more pessimistic than the International Monetary
Fund (IMF) and Consensus Economics. As shown in the first row of the table, the staff forecasts
total foreign gross domestic product (GDP) in 2020 to decline noticeably more than projections by
the IMF and Consensus Economics.' Not surprisingly, given the expectations of deeper declines in
2020, the staff sees faster GDP growth in 2021 than the IMF and Consensus Economies anticipate.
By contrast, the staff’s outlook is less optimistic than that of the Organisation for Economic
Co-operation and Development (OECD) for several foreign economies, including the euro area and
China, though not for the United States.

Professional forecasts collected by Consensus Economics have unusually large ranges,
underscoring the huge uncertainty currently surrounding the outlook. Notably, the forecasts for
2020 growth for the euro area range from negative 14 percent to negative 4.6 percent and for
China run from negative 2.3 percent to positive 3.3 percent.

Both the staff and outside forecasters have revised their outlooks sharply since the beginning of
the year. The top panel in the figure on the next page shows the evolution of foreign growth in
2020 on a year-over-year basis and highlights the enormous markdowns in the forecasts for this
year for the staff, the IMF, and Consensus Economics. The bottom panel shows that outside
forecasters, like the staff, expect a partial rebound in growth next year.

Comparison of Foreign Real GDP Forecasts

Q4/Q4

Year-over-year percent change percent change

2020 2021 2020 2021

FRB IMF  Consensus OECD FRB IMF  Consensus OECD FRB FRB
1. Total foreign -6.7 -52 -5.6 n.a. 5.8 4.5 4.8 n.a. -5.2 5.6
2. Advanced foreign economies -84 -6.6 -7.0 9.2 6.3 4.3 53 5.6 -7.1 6.2
3. Canada 9.7 -6.2 -6.8 -8.4 7.8 4.2 53 4.6 -8.2 7.7
4. Euro area -8.3 -15 -7.9 -10.3 6.0 4.7 6.2 7.5 -6.9 5.7
5. Japan -4.9 52 -5.5 -1.0 2.8 3.0 2.4 1.0 -3.3 3.2
6.  United Kingdom -8.6 -6.5 -7.9 -12.7 4.9 4.0 6.1 9.0 -7.9 53
7. Emerging market economies -4.8 -3.8 -4.2 n.a. 5.4 4.7 44 n.a. -3.2 5.0
8. China 2 1.2 14 -2.9 10.6 9.2 8.1 6.7 4.2 6.5
9. Emerging Asia ex. China -2.7 2.6 2.6 n.a. 5.1 4.5 4.6 n.a. -1.8 55
10. Mexico -84 -6.6 -1.6 <13 4.1 3.0 2.7 2.9 -1.0 4.2
11. Brazil -5.9 53 -5.5 -6.9 2.4 2.9 3.5 3.7 -6.5 3.8

Memo

Emerging market economies ex. China -5.9 -4.8 -5.3 n.a. 4.3 3.7 3.6 n.a. -4.7 4.7
United States -6.9 -59 54 -6.3 4.8 4.7 4.3 4.2 -7.1 6.7

Note: Gross domestic product (GDP) aggregates are weighted by shares of U.S. nonagricultural exports. India is excluded from all year-over-year
forecast aggregates, as Consensus Economics reports Indian growth on a fiscal year basis. Federal Reserve Board (FRB) forecasts are from the current
Tealbook. International Monetary Fund (IMF) forecasts are from the April 2020 World Economic Outlook update. Consensus Economics’ forecasts were
published on May 14 for advanced economies, May 14 for Asian countries, May 20 for Latin American countries, and May 21 for Russia. Organisation
for Economic Co-operation and Development (OECD) forecasts are from the May 2020 Economic Outlook.

n.a. is not available.

Source: Federal Reserve Board Tealbook forecasts; International Monetary Fund; Consensus Economics; Organisation for Economic Co-operation
and Development.

' On a Q4/Q4 basis, as shown in the last two columns of the table, the staff forecasts for 2020 are generally a bit less
negative than on a year-over-year basis, as the foreign economies are projected to start recovering in the second
half of this year.
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Evolution of Foreign Growth Forecasts

A. Forecasts of 2020 Real GDP

Year-over-year percent change
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B. Forecasts of 2021 Real GDP

Year-over-year percent change
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Note: Gross domestic product (GDP) aggregates are weighted by shares of U.S. nonagricultural exports. India is excluded from all
year-over-year forecast aggregates, as Consensus Economics reports Indian growth on a fiscal year basis. Federal Reserve Board
forecasts are from the current Tealbook. International Monetary Fund forecasts for all individual countries are from the April 2020 Worid
Economic Outlook update. Consensus Economics’ forecasts were published on May 14 for advanced foreign economies, May 14 for Asian
countries, May 20 for Latin American countries, and May 21 for Russia. Consensus Economics began forecasting 2021 only in 2020, and
the Federal Reserve Board and International Monetary Fund began forecasting 2021 earlier.

Source: Federal Reserve Board Tealbook forecasts; International Monetary Fund; Consensus Economies.
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Real GDP* Percent change, annual rate™*
2019 2020 2020 2021 2022
HI Q3 Q4 QI Q2 H2
1. Total foreign 1.9 1.1 3 -10.9 -31.3 15.0 -5.2 5.6 2.8
Previous Tealbook 1.8 1.2 7 -1 -23.0 10.3 -4.5 4.8 2.8
2. Advanced foreign economies 1.8 1.2 -3 95  -404 17.6 -7.1 6.2 23
Previous Tealbook 1.8 1.2 -3 -9.4 -30.1 114 -5.8 4.8 2.2
3. Canada 2.2 1.1 .6 -8.2 -49.0 23.1 -8.2 7.7 2.6
4. Euro area 1.2 1.2 4 -14.2 -35.5 16.5 -6.9 5.7 2.4
5. Japan 2.4 .0 -71.3 -3.4 -19.0 5.8 -3.3 32 1.1
6. United Kingdom 1.0 2.1 1 -7.7 -42.2 16.1 -7.9 5.3 2.2
7. Emerging market economies 2.0 1.0 9  -123  -208 12.4 -3.2 5.0 34
Previous Tealbook 1.8 1.2 1.7 -129 -153 9.3 -3.1 4.8 3.3
8. China 6.2 5.5 5.9 -36.3 42.0 14.1 4.2 6.5 5.6
9. Emerging Asia ex. China 24 2 25 -83  -153 9.5 -1.8 5.5 3.6
10. Mexico .0 -9 -2.3 -4.9 -40.6 14.9 -7.0 4.2 2.2
11. Brazil 1.6 1.9 1.5 -6.0 -32.0 9.4 -6.5 3.8 2.8
Memo
Emerging market economies ex. China 1.2 1 -1 -6.3 -299 12.0 -4.7 4.7 29
* GDP aggregates weighted by shares of U.S. merchandise exports.
** Annual data are Q4/Q4.
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Percent change, annual rate**

2019 2020 2020 2021 2022
H1 Q3 Q4 Q1 Q2 H2
1. Total foreign 2.2 2.1 34 2.4 -1.0 2.0 1.4 2.1 2.1
Previous Tealbook 2.1 2.1 3.4 2.4 .6 2.1 1.8 2.2 2.2
2. Advanced foreign economies 14 9 1.1 .6 -1.2 1.0 4 1.2 1.2
Previous Tealbook 14 .9 1.1 .7 -9 .9 4 1.2 1.3
3. Canada 2.5 1.6 1.7 .5 -1.0 1.6 T 1.7 1.6
4, Euro area 1.1 v 1.1 v -1.6 1.1 3 1.2 1.2
5. Japan 4 4 .8 3 -1.1 .0 -2 3 .5
6. United Kingdom 1.8 1.7 4 2.1 -14 1.6 1.0 1.6 1.4
7. Emerging market economies 2.7 29 4.9 3.6 -9 2.7 2.0 2.7 2.8
Previous Tealbook 2.6 3.0 5.0 3.6 1.5 2.9 2.7 2.8 2.8
8. China 2.8 4.2 7.2 4.2 -3 2.0 2.0 2.5 2.5
9. Emerging Asia ex. China 1.7 1.2 33 2.6 -3.0 3.0 1.4 24 2.6
10. Mexico 3.0 2.6 3.2 33 -2 33 2.4 3.2 3.2
11. Brazil 4.1 2.2 3.2 4.9 -8 2.9 2.5 3.7 3.5
Memo
Emerging market economies ex. China 2.5 2.0 34 3.1 -1.3 32 2.1 29 29
* CPI aggregates weighted by shares of U.S. non-oil imports.
** Annual data are Q4/Q4.
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Recent Foreign Indicators

Nominal Exports
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* Includes Australia, Canada, euro area, Japan, Sweden, Switzerland, U.K.
** Includes Argentina, Brazil, Chile, China, Colombia, Hong Kong, India,

Indonesia, Israel, Korea, Malaysia, Mexico, Singapore, Taiwan, Thailand.

Retail Sales

12-month percent change
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* Includes Canada, euro area, Japan, Sweden, Switzerland, U.K.
** Includes Brazil, Chile, China, Korea, Mexico, Singapore, Taiwan.
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* Excludes all food and energy; staff calculation.
Source: Haver Analytics.
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* Includes Brazil, Chile, China, Colombia, Hong Kong, India, Indonesia,

Korea, Malaysia, Mexico, Philippines, Singapore, Taiwan, Thailand.

** Excludes all food; staff calculation. Latin America excludes Argentina

and Venezuela.
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Evolution of Staff’s International Forecast
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Financial Market Developments

Over the intermeeting period, risk sentiment improved, on net, as optimism over
reopening the economy and potential COVID-19 treatments more than offset concerns
arising from dire economic data releases, warnings from health experts, and renewed
tensions between the United States and China. Equity prices rose and corporate bond
spreads narrowed notably. The Treasury yield curve steepened, and the market-implied
expected path of the federal funds rate declined somewhat. Liquidity conditions

continued to improve in general, but some stress is still evident in several markets.

¢ On net, the two-year nominal Treasury yield moved down 5 basis points,
while the 10- and 30-year Treasury yields rose 6 basis points and 27 basis
points, respectively, with longer-term yields likely boosted, in part, by

expectations of heavy upcoming issuance.

e Broad equity price indexes increased about 6 percent on net. Spreads on
investment- and speculative-grade corporate bonds narrowed 29 basis points

and 115 basis points, respectively.

e Conditions in the higher-rated segment of the municipal bond market
improved notably, with triple-A municipal bond spreads to comparable-

maturity Treasury yields narrowing about 70 basis points.

e One-month implied volatility on the S&P 500 index (the VIX) declined
5 percentage points to 29 percent, the 90th percentile of its distribution
since 1990.

¢ Inflation compensation at the 5-year horizon moved up 15 basis points, while

5-to-10-year inflation compensation declined 5 basis points.

e The expected federal funds rate based on a straight read of OIS quotes
remains at the effective lower bound (ELB) through the end of 2023.
Adjusted for term premiums from staff models, the path stays at the ELB until
the second half of 2022.
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e Foreign equity prices posted moderate increases, and the staff’s broad dollar
index fell about 1.9 percent. Advanced foreign economy sovereign yields

were little changed on net.

e Conditions in short-term funding markets continued to improve, as spreads on

most unsecured instruments narrowed and issuance held steady.

DOMESTIC DEVELOPMENTS

The Treasury yield curve steepened over the intermeeting period. Two- and five-
year Treasury yields dipped to 0.19 percent and 0.37 percent, respectively. Meanwhile,
10- and 30-year yields rose to 0.73 percent and 1.59 percent, respectively, which market
commentary linked to increases in expected issuance of longer-term securities as well as
some improvement in investor sentiment. On May 20, the Treasury Department issued a

20-year bond for the first time since 1986, and it was met with solid demand.

Changes in inflation compensation implied by TIPS were mixed, with 5-year
inflation compensation rising 15 basis points as oil prices increased, while the 5-to-10-
year measure moved down 5 basis points. At 0.99 percent and 1.43 percent, respectively,
both measures are roughly halfway between typical levels in recent years and the lows of
mid-March. Staff models continue to imply that substantial TIPS liquidity premiums—
near the upper end of their recent pre-COVID-19 ranges—are putting downward pressure

on measures of inflation compensation.

The expected path of the federal funds rate based on a straight read of OIS quotes
declined a bit and now remains close to the ELB through the end of 2023. The staff’s
model-based measures that adjust for term premiums put the expected policy rate path at
the ELB until the second half of 2022. Market-implied forward rates referring to 2021
and 2022 turned slightly negative on May 7, suggesting that investors attached some
probability to negative federal funds rate outcomes. However, market commentary
suggests that investors generally do not expect the FOMC to lower the federal funds
target range below zero. Forward rates subsequently ticked back up to levels around zero
amid Federal Reserve communications reaffirming that negative interest rates do not

appear to be an attractive policy tool.

Broad stock price indexes moved about 6 percent higher, on net, boosted by

optimism over reopening the economy and potential COVID-19 treatments, although
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Corporate and Municipal Markets
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these effects were partially offset by negative sentiment associated with dire economic
data releases, warnings from health experts, and escalating tensions between the United
States and China. Outperforming sectors included information technology and
communications, which were bolstered by greater demand stemming from remote
business activities, and energy, as oil prices partially rebounded from the multiyear lows
in March. The banking sector significantly underperformed the broader market in the
first two weeks of the intermeeting period, reflecting investor concerns about loan losses
and bank profitability, but subsequently bounced back amid renewed investor optimism
about the economic outlook and an improvement in loan loss expectations. Stock prices
of utility firms, which tend to underperform when risk sentiment improves and long-term
interest rates increase, declined a touch. One-month implied volatility on the S&P 500
index (the VIX) declined 5 percentage points to 29 percent, which is slightly above its
peak in June 2016 after the Brexit referendum and somewhat below its peak during the

market turmoil in December 2018.

Investment- and speculative-grade corporate bond spreads over comparable-
maturity Treasury yields declined notably, by 29 basis points and 115 basis points,
respectively. While spreads are now well below financial crisis levels, they are still quite
elevated. Indeed, spreads remain at levels similar to those in other notable periods of
economic or bond market stress in the past two decades, including the 2001 recession, the
200203 wave of corporate defaults, the 2011-12 European sovereign debt crisis, and oil
market strains in 2016. The Secondary Market Corporate Credit Facility began buying
shares of bond exchange-traded funds on May 12 but had little contemporaneous market

effect (see the box “Corporate Credit Facilities™).

In the municipal bond market, secondary market spreads over comparable-
maturity Treasury yields declined about 70 basis points for triple-A-rated bonds but only
40 basis points for triple-B-rated bonds. Although triple-A-rated municipal bond yields
are at low levels by historical standards, their spreads over Treasury yields—even after
retracing roughly 80 percent of their sharp increases in late March—remain well above
those observed since the financial crisis. Spreads on lower-rated municipal bonds have
erased a smaller share of their increases in the early weeks of the pandemic. The
Municipal Liquidity Facility moved closer to extending loans, as it is now taking notices

of interest from potential issuers (see the box “Municipal Liquidity Facility”).
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Corporate Credit Facilities

Corporate financing conditions began to deteriorate in the last week of February with the
global spread of the coronavirus (COVID-19). Corporate bond spreads to comparable-
maturity Treasury yields widened dramatically over the following weeks as credit quality
concerns and liquidity demands affected all rating segments (figure 1). Primary corporate
bond issuance stalled as investment-grade deals became intermittent and high-yield
issuance essentially stopped. Meanwhile, bid-ask spreads on corporate bond trades in
the secondary market spiked, hitting record levels for investment-grade bonds (figure 2),
though trading volumes remained high. Additionally, corporate bond funds experienced
record outflows. As liquidity and solvency concerns intensified and earnings outlooks
deteriorated, the pace of downgrades jumped, with the volume of fallen angels—bonds
downgraded from investment grade to speculative grade—reaching record levels

in March.

On March 23, as part of a wide array of measures aimed at supporting the economy, the
Federal Reserve announced the establishment of the Primary Market Corporate Credit
Facility (PMCCF) and the Secondary Market Corporate Credit Facility (SMCCF) to support
liquidity and functioning in corporate credit markets." Under the two facilities, the
Federal Reserve Bank of New York will lend to the Corporate Credit Facilities LLC (CCF
LLC), a special purpose vehicle with a combined size of up to $750 billion.2 Under the
PMCCF, the CCF LLC will purchase qualifying bonds and loans maturing within four years
directly from eligible issuers; under the SMCCF, the CCF LLC will purchase eligible
individual corporate bonds maturing within five years and bond exchange-traded funds
(ETFs) in the secondary market. On April 9, the Federal Reserve announced an expansion

(%]
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Note: PMCCF stands for the Primary Market Corporate Credit Note: PMCCF stands for the Primary Market Corporate Credit
Facility and SMCCF stands for the Secondary Market Corporate Facility and SMCCF stands for the Secondary Market Corporate
Credit Facllity. Credit Facility.
Source: ICE Data Indices, LLC. Source: TRACE FINRA.

' The PMCCF and SMCCF were established under section 13(3) of the Federal Reserve Act, with the
approval of the Secretary of the Treasury. More details about the PMCCF and SMCCF are available on
the Board’s website at, respectively, https://www.federalreserve.gov/monetarypolicy/pmccf.htm and
https://www.federalreserve.gov/monetarypolicy/smccf.htm.
2 The special purpose vehicle received an initial equity investment from Department of the Treasury
using funds appropriated to the Exchange Stabilization Fund through the Cares Act.
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to the list of eligible issuers, bonds, and bond ETFs to include eligible bonds of firms
recently downgraded to double-B as well as high-yield ETFs, in addition to the originally
eligible investment-grade corporate debt.

Within days of the initial PMCCF and SMCCF announcement, stress in the corporate bond
market began to ease. The peaks in corporate bond spreads to comparable-maturity
Treasury yields, which topped those associated with the 2001 recession, stopped well
short of their highs during the financial crisis, and yield spreads began to narrow across
the rating and maturity spectrums (figure 1). Bid-ask spreads for investment-grade bonds
declined substantially, retracing much of their increase in March, while those for
speculative-grade bonds also compressed but remained at very elevated levels (figure 2).
Moreover, corporate bond funds saw a reversal in net flows, a turnaround that was more
immediate for bond ETFs (figures 3 and 4). Meanwhile, investment-grade corporate
bond issuance surged, setting new weekly records as issuers took advantage of the more
favorable market conditions (figure 5). However, high-yield issuance did not return until
later in April.

Reflecting the entire series of government and Federal Reserve stimulus, credit quality
concerns eased somewhat. Market-based measures of expected default partially
retraced from their peaks in March, and the volume of fallen angels slowed in April and
so far in May (figure 6). However, overall downgrades continued at a fast pace into May.

On May 12, the SMCCF began operations to buy corporate bond ETFs and on the first day
purchased $305 million in bond ETFs.3 Market participants generally acknowledged that
operations commenced smoothly, though market reaction to the purchases was
relatively muted, having reacted strongly to the two announcements. Corporate bond

MF bank loans
ETF flows 8

m ETF flows

spreads narrowed just a touch over the day, and both prices and net asset values of bond )
(]

<

Figure 3: Investment-Grade Bond Fund Flows Figure 4: High-Yield Bond Fund Flows 'EU
Billions of dellars Billiens of dollars TU
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= MF leng term annoneement | announcement 1 c
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Note: MF stands for mutual funds and ETF stands for exchange-
traded funds. PMCCF stands for the Primary Market Corporate Credit
Facility and SMCCF stands for the Secondary Market Corporate
Credit Facility.

Source: Morningstar Direct; ICI.

Note: MF stands for mutual funds and ETF stands for exchange-
traded funds. PMCCF stands for the Primary Market Corporate Credit
Facility and SMCCF stands for the Secondary Market Corporate
Credit Facility.

Source: Morningstar Direct; ICI.

3 For the CCF LLC volumes for the first week and subsequent weeks, see Board of Governors of the
Federal Reserve System (2020), Statistical Release H.4.1, “Factors Affecting Reserve Balances” (May 21),

https://www.federalreserve.gov/releases/h41.
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Figure 5: Nonfinancial Corporate Bond Issuance Figure 6: Nonfinancial Ratings Changes
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Source: Mergent. Note: Computed as a percent of nonfinancial bonds

outstanding and reported at an annual rate. Fallen angels
are investment-grade bonds that are downgraded to
speculative-grade status.

* Preliminary

Source: Board staff calculations using composite ratings
from Mergent Fixed Income Securities Database.

ETFs were also little changed, while net ETF share creation increased. So far through May
22, the SMCCF has purchased a total of $2.7 billion of eligible bond ETFs, averaging about
$330 million each day. The vast majority of the ETF shares purchased are investment
grade and have intermediate or broad-based maturity (see the table). Overall, while
pricing and functioning in corporate bond markets appear to be normalizing, markets
continue to price in substantial credit risk amid an earnings outlook that remains grim, a
continued stream of downgrades, and upward revisions to forecasts of future defaults.

Corporate Bond ETFs Purchased under the SMCCF

n ETF Type Volume Percent
) (billions of dollars)

5 Rating

= Investment-grade 2.3 85
© High-yield 4 15

e Maturity

= Short-dated 9 33
e Intermediate/broad-based 1.8 67

Note: Data as of May 22. ETFs stands for exchange-traded funds.
SMCCEF stands for the Secondary Market Corporate Credit Facility.
Source: Federal Reserve Bank of New York.
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Municipal Liquidity Facility

The municipal bond market experienced extreme stress in mid-March, with spreads on municipal
bonds relative to comparable-maturity Treasury yields spiking to their highest levels since the
financial crisis. The overall deterioration in municipal market conditions in March coincided with
broader financial market turbulence and was exacerbated by forced selling pressure due to large
outflows from municipal bond funds and limited capacities of dealers to intermediate trades.
Fundamental concerns over the fiscal outlook of state and local governments also likely weighed
on investor sentiment. In particular, state and local governments faced the prospect of severe
cash flow shortfalls stemming from the extension of tax filing deadlines as well as reductions in tax
revenues and increases in expenses due to the coronavirus (COVID-19) pandemic.

To bridge this cash flow shortfall and help issuers meet their funding needs, the Federal Reserve,
on April 9, announced the Municipal Liquidity Facility (MLF)." On April 27, the Federal Reserve
expanded the set of eligible issuers under the facility to include smaller cities and counties and, on
May 11, specified pricing details.2 The MLF will purchase up to $500 billion in eligible notes through a
special purpose vehicle (SPV).3 In particular, the facility will participate in primary market
purchases of tax anticipation notes, tax and revenue anticipation notes, bond anticipation notes,
and similar short-term notes up to 36 months in maturity from states, eligible local governments,
and multistate entities. The facility is currently taking notices of interest and applications.

Overall, the municipal market has partially normalized since mid-March, although conditions remain
somewhat strained. Figure 1 shows the evolution of spreads on 3-year triple-A-rated municipal

Figure 1: Triple-A-Rated Municipal Bond
Spreads by Maturity Figure 2: Municipal Bond Spreads by Rating

Percentage points Percentage points

Daily Federal Reserve Daily Municipal Liquidity Facility announced
liquidity announcements L April 9 - 4
— March 20-23 — 3

20-year spread MLF announced
3-year spread April 9

Triple-B spread
MLF expansion Tiple-A spread
April 27 b

|
n

L | | | | L,

Feb. Mar. Apr. May Feb. Mar. Apr. May
2020 2020
Note: Spreads on 3-year triple-A-rated municipal bonds Note: Spreads on municipal bonds are relative to
are relative to 3-year overnight index swap rates; spreads on comparable-maturity Treasury yields.
20-year triple-A-rated municipal bonds are relative to Source: ICE Data Indices, LLC.

comparable-maturity Treasury yields; MLF is Municipal
Liquidity Facility.
Source: Municipal Market Advisors; Bloomberg.

"The MLF was established under section 13(3) of the Federal Reserve Act.

2 Under the expanded MLF, eligible local governments are cities with a population exceeding 250,000 residents
and counties with a population exceeding 500,000 residents. Further details are available on the Board’s website at
https://www.federalreserve.gov/monetarypolicy/muni.htm.

3 The Department of the Treasury will provide an initial equity commitment to the SPV using funds
appropriated to the Exchange Stabilization Fund under section 4027 of the Cares Act.
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bonds relative to 3-year overnight index swap (OIS) rates as well as spreads on 20-year triple-A-
rated municipal bonds relative to comparable-maturity Treasury yields. Municipal spreads peaked
on March 23. Since then, spreads on 3-year and 20-year municipal bonds have retraced about

77 percent and 70 percent, respectively, of their dramatic spikes in March.

Notably, much of the improvement in municipal spreads occurred before the announcement of the
MLF. Specifically, following their March 23 peak, municipal spreads declined rapidly over the next
few days, coinciding with a broader improvement in financial market conditions. The improvement
in conditions was supported by announcements regarding several Federal Reserve facilities on
March 23—including the addition of municipal variable-rate demand notes to the Money Market
Mutual Fund Liquidity Facility and municipal commercial paper to the Commercial Paper Funding
Facility. Around that time, primary dealers also posted a substantial amount of municipal collateral
to the Primary Dealer Credit Facility for funding. Moreover, investor sentiment may generally have
been buoyed by the extensive range of other measures announced by the Federal Reserve on that
date as well as legislative progress toward the passage of the Cares Act (Coronavirus Aid, Relief,
and Economic Security Act).

Since the announcement of the MLF, spreads on 3-year triple-A-rated municipal bonds have
narrowed 58 basis points, while those on 20-year triple-A-rated bonds have narrowed 34 basis
points, consistent with the MLF and earlier Federal Reserve interventions having a more direct
effect on the shorter end of the market.

All told, although spreads have fallen notably from their March peaks, they remain at elevated
levels, particularly for lower-rated issuers. As shown in figure 2, spreads on triple-A-rated municipal
bonds have narrowed far more substantially than those on triple-B-rated bonds. Municipal market
issuance, shown in figure 3, has also rebounded from its March lows, with higher-rated investment-
grade issuers resuming their normal pace of issuance in April and lower-rated investment-grade
issuers returning to the market in May, albeit in several cases paying considerably elevated interest
rates compared with pre-pandemic levels. Other measures of municipal market functioning have
also shown signs of improvement since March. For example, fund flows into municipal market
mutual funds, shown in figure 4, have been close to flat over the past few weeks after experiencing
historic outflows in March.*

Figure 3: Issuance by Rating Figure 4: Municipal Bond Fund Flows
Billions of dollars Billions of dollars
— — 10 10
Weekly AAAS AA Weekly O MF flows May,
L A+ BBB i . " B ETFflows 2] °
"8 ®
B AAA+ AA avg 1 ¢ 3 4 5
- May 4 4 B 1 -10
22
- 4 -15
- A+ BBB avg —] 2
B B W e NPt Sl bl e b - 4 20
1 1 0 PR IR PP BRI B Ry
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Note: The dashed horizontal lines represent the average Note: MF is mutual fund; ETF is exchange-traded fund.
issuance for 2018 and 2019. Source: Morningstar Direct; ICI.

Source: Mergent.

4 Secondary market liquidity conditions have also partially normalized, with round-trip transaction costs
coming off their mid-March peaks.
_______________________________________________________________________________________________________|
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L1QUIDITY CONDITIONS IN DOMESTIC MARKETS

Over the intermeeting period, financial market functioning appears to have
improved in general, although progress has been uneven. Measures of market liquidity in
a number of markets have moved closer to their pre-COVID-19 levels, but some stress is

still evident in several places.

In the Treasury market, liquidity measures for on-the-run securities with short-
and medium-term maturities continued to recover. Bid-ask spreads have largely returned
to pre-COVID-19 levels, although market depth generally remains below the levels seen
earlier this year. Market depth is especially low for the on-the-run 30-year security, and
its bid-ask spread is still elevated. For off-the-run Treasury securities, bid-ask spreads
remain elevated for all tenors. Agency MBS market functioning has largely moved back
to pre-COVID-19 levels, although some portions of the market—notably, those for
securities excluded from Federal Reserve open market purchases—continue to exhibit

strains.

Corporate bond market liquidity has improved considerably since the mid-March
turmoil but remains somewhat strained, particularly for speculative-grade bonds. Bid-ask
spreads for investment-grade bonds stand just slightly above their levels before the
COVID-19 pandemic, while speculative-grade bid-ask spreads have retraced only about
half of their increase in March and remain very elevated. Liquidity in the municipal bond
markets is still somewhat strained, as roundtrip costs for small and large municipal bond
trades were little changed, on net, over the intermeeting period. Liquidity in equity
markets improved very slightly but remains poor, as market depth is low and bid-ask

spreads are wide compared with historical levels.

FOREIGN DEVELOPMENTS

As in the United States, risk sentiment abroad has improved since the previous
FOMC meeting, as optimism arising from substantial monetary and fiscal support around
the world and headlines about easing of virus-related restrictions outweighed concerns
about weak economic data and the resurgence of U.S.—China tensions. Market
functioning and liquidity in dollar funding markets also continued to improve. Sentiment
remains fragile, however, and asset prices abroad continue to reflect a substantial
deterioration in expectations for growth and uncertainty about the outlook more

generally.
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Liquidity Conditions in Domestic Markets
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On net, risky asset prices abroad posted moderate increases over the period. In
the advanced foreign economies, Japanese and euro-area equity indexes ended the period
6 to 9 percent higher, as fiscal authorities announced additional stimulus. In particular,
the European Commission proposed that the European Union be given the authority to
borrow €750 billion to assist the recovery. The proposal was perceived as an
encouraging step toward greater fiscal integration in the region. Euro-area peripheral
sovereign spreads narrowed on the news. Measures of implied volatility in European
equity markets declined but are still elevated relative to their January levels. European
corporate bonds also reflected the improvement in risk sentiment. Primary market
corporate bond issuance has been robust, and spreads on European investment-grade and

high-yield companies both narrowed but are still elevated by historical standards.

Higher oil prices along with overall improvements in sentiment also boosted risky
asset prices in emerging markets, even as the COVID-19 situation continued to worsen in
some of the countries. Outflows from emerging market funds continued, albeit at a much
slower pace than in March. These outflows were concentrated in emerging markets
equity funds. EMBI spreads narrowed but remain elevated. Argentina defaulted on a
coupon payment to international creditors, but there was little market reaction as the

default was widely expected.

U.S.—China tensions were reignited after China moved to impose national
security laws in Hong Kong, which would give China the authority to operate in Hong
Kong and punish acts that threaten national security. Following the decision, the U.S.
State Department declared that it no longer considers Hong Kong autonomous from
China. The U.S. announcement may have implications for Hong Kong’s position as an
international financial hub. So far, these developments have not generated a market

reaction outside of Hong Kong, where equity prices fell about 6 percent over the period.

The improving sentiment also supported several foreign currencies, and the staff’s
broad dollar index fell about 1.9 percent. The euro appreciated about 2.3 percent over the
period, lifted in part by the EU fiscal stimulus proposals. The recovery in oil prices and
less-accommodative-than-expected communications by the Bank of Mexico contributed

to the Mexican peso’s appreciation of about 9 percent.

Dollar funding markets abroad continued to improve, supported in part by Federal
Reserve programs. The outstanding amount at the central bank liquidity swap facilities is

currently $446 billion and has been near that level since late April, almost all for longer-
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Foreign Developments
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term (84 days) swap maturities. Usage of the backstop FIMA Repo Facility, which
allows foreign central banks to access dollar funding using their U.S. Treasury securities
held in accounts at the Federal Reserve Bank of New York, has been minimal given

improving dollar funding market conditions.

Foreign central banks took several policy actions over the intermeeting period.
For the most part, their actions were expected and foreign sovereign yields were little
changed. As widely expected, the European Central Bank left its policy rate unchanged
at its April policy meeting and introduced a measure aimed at supporting banking-sector
liquidity (the nontargeted pandemic emergency longer-term refinancing operations).
U.K. two-year sovereign yields declined and turned negative amid comments from Bank

of England policymakers about the possibility of negative rates.

SHORT-TERM FUNDING MARKETS AND FEDERAL RESERVE OPERATIONS

Conditions in unsecured short-term funding markets continued to improve
gradually over the intermeeting period, and spreads on most types of commercial paper
(CP) and negotiable certificates of deposit (NCDs) narrowed and approached pre-
COVID-19 ranges. However, spreads for A2/P2 nonfinancial CP with longer tenors were
volatile and remained somewhat elevated. CP and NCD issuance held about steady, and
the fraction of CP issuance with overnight maturity—which tends to rise when investors
are uneasy about market liquidity—was little changed and remained at the upper end of
its pre-pandemic distribution but well below levels seen in March. Prime money market
funds (MMFs) and offshore U.S. dollar-denominated money funds attracted modest
inflows. In the short-term municipal market, the SIFMA seven-day municipal swap
index yield declined a bit further. Amid these improved market conditions, take-up in the
Commercial Paper Funding Facility was very small over the intermeeting period, and no
loans have been originated under the Money Market Mutual Fund Liquidity Facility since
April 23. The current balance of loans outstanding under the Primary Dealer Credit
Facility declined to about $6 billion.

Government MMFs, which have received $1.2 trillion in inflows since early
March, continued to increase their holdings of Treasury securities. Despite an
unprecedented pace of Treasury bill issuance since the end of March, demand from
MMFs likely helped hold down rates on Treasury bills as well as other money market

rates. The effective federal funds rate printed at 5 basis points almost every day over the
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Short-Term Funding Markets and Monetary Policy Implementation
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intermeeting period. Meanwhile, the Secured Overnight Financing Rate averaged 4 basis

points.

Total outstanding Federal Reserve repos averaged about $170 billion, which
mostly reflected three-month term repos executed before March quarter-end.! Take-up of
overnight reverse repos averaged just $2 billion over the intermeeting period. Amid
improving market liquidity conditions, Federal Reserve purchases of Treasury securities
and agency residential MBS have been reduced to around $5 billion and $4.5 billion per
day, respectively.
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! The Desk announced on May 13 that it would discontinue three-month repo operations in light of
more stable repo market conditions.
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Financing Conditions for Businesses and Households

Changes in financing conditions for businesses, households, and state and local
governments were mixed during the intermeeting period. Conditions generally eased
somewhat for nonfinancial corporations and state and local governments, were largely
unchanged for households in mortgage markets, tightened slightly for households in
consumer credit markets, and tightened more substantially for small businesses.
However, financing conditions overall still appear somewhat strained for lower-rated
corporations, lower-rated states and municipalities, and nonprime households—and more
strained for small businesses—even as announcements and implementation of Federal
Reserve facilities during the intermeeting period were supportive of credit flows. The
credit quality of businesses deteriorated substantially further over the period. The credit

quality of municipal debt showed some deterioration as well.

e Gross issuance for investment-grade corporate bonds was very strong in April
and thus far in May, while issuance for speculative-grade corporate bonds
slowed in May from strong levels in late April. Leveraged loan issuance
ticked up in April and May but remained quite low. Commercial and

industrial (C&I) lending at banks surged again in April.

e Downgrades of corporate bonds and leveraged loans increased significantly,

and corporate defaults have started to rise.

¢ Financing conditions for state and local governments generally improved.
Municipal bond issuance picked up in April and May, and spreads narrowed,

more so for higher-rated municipal bonds.

e Lenders reported having significantly tightened small business loan standards
and, in some cases, having discontinued this line of lending altogether (other
than PPP loans). In addition, a sizable fraction of firms that sought financial
assistance since mid-March did not receive it. Delinquency rates on small

business loans have started to rise.

e Residential mortgage refinance activity remained strong, as mortgage rates
stayed historically low. Purchase mortgage activity picked up in mid-May

after having fallen considerably in April. Mortgage forbearance increased
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notably in April and edged up further in May. Financing conditions for

commercial real estate (CRE) recovered somewhat.

¢ Financing conditions for consumer credit appear to have tightened
incrementally during the intermeeting period. Moreover, outstanding credit
card balances contracted drastically, while outstanding auto loan balances

declined only slightly through mid-May.

BUSINESS FINANCING CONDITIONS

Nonfinancial Business

Financing conditions for nonfinancial firms eased somewhat over the
intermeeting period, though they remain moderately strained for lower-rated borrowers.
Spreads of investment- and speculative-grade corporate bonds over comparable-maturity
Treasury yields declined over the intermeeting period but continued to be elevated
compared with pre-pandemic levels. Yields on corporate bonds remained historically
low. Investment-grade corporate bond issuance soared to record levels in April and
remained robust in May, as issuers took advantage of more favorable market conditions
following a series of Federal Reserve announcements of the two facilities to support
liquidity and functioning in corporate credit markets. Speculative-grade corporate bond
issuance picked up considerably toward the end of April from very low levels, though it
slowed in May. Gross institutional leveraged loan issuance ticked up in April and May

but remained limited.

C&l loans on banks’ books surged again in April, largely driven by lending
through the Paycheck Protection Program (PPP), especially at smaller banks. In addition,
credit-line drawdowns continued in April and May, though drawdowns by large firms

have slowed considerably from record levels in March.

The credit quality of nonfinancial corporations continued to deteriorate sharply
during the intermeeting period. The volume of nonfinancial corporate bond downgrades
and leveraged loan downgrades remained very high in April and May. Defaults in
corporate bonds and leveraged loans increased as well; market analysts project defaults to
increase considerably over the remainder of 2020 and into 2021. The KMV expected
year-ahead default rate for all firms, which had increased in March, declined modestly

over the intermeeting period and remains well below financial crisis levels.
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The earnings outlook for nonfinancial corporations also deteriorated during the
intermeeting period. In April and May, market analysts drastically revised down earnings
projections for the year ahead. A text analysis of earnings call transcripts for April and
May revealed sharp increases in financing concerns as the proportion of firms mentioning
drawing down on credit revolvers, cutting equity payouts, and cutting investments

increased dramatically from typical levels.

Equity issuance markets remained open. Seasoned equity issuance rebounded in
April and partial data for May suggest that issuance is on pace to reach a near-record
monthly level. While the volume of initial public offerings (IPOs) improved only slightly
in April and May, market commentary suggests that [PO issuance may pick up further in

the coming months.

Small Businesses

Financing conditions for small businesses have tightened amid the widespread
continued closures and reduced operations of small businesses. Lenders indicated that
they have tightened loan standards on small business loans or discontinued that lending
altogether (other than PPP loans). The PayNet Small Business Lending Index (SBLI)
declined substantially in March and likely declined further in April and May. Although
about $510 billion in PPP funds were approved through mid-May, survey results suggest
that only about half of firms that reported seeking financial assistance since mid-March
have received that assistance. Funding constraints on the part of financial institutions do
not, however, appear to be a factor limiting most financial institutions’ PPP lending, with
only about 10 percent of PPP lenders having borrowed from the Paycheck Protection
Program Liquidity Facility. (See the box “Paycheck Protection Program Liquidity
Facility.”)

Small business loan performance deteriorated. The 30-day delinquency rate on
small business loans showed a noticeable uptick in March, consistent with around
10 percent of these businesses missing at least one loan payment since mid-March. In
addition, many lenders have indicated that they have modified and extended terms for
many of their small business borrowers; thus, the level of the delinquency rate may

understate the degree of distress among small businesses.
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Commercial Real Estate

Financing conditions for CRE recovered somewhat during the intermeeting
period. Spreads on triple-A-rated and triple-B-rated non-agency CMBS declined in May
but remained elevated relative to before the pandemic. Issuance of non-agency CMBS
showed signs of recovery in late April and early May. Federal Reserve purchases of
agency CMBS reportedly helped return spreads on these securities to their pre-pandemic
levels, and issuance in that market continued to be strong. The growth in CRE loans on
banks’ books remained robust in April, and a recent survey of banks conducted by the
Mortgage Bankers Association indicated that the share of banks reportedly willing to

make new CRE loans increased in the first half of May.

Early signs of credit repayment difficulties have emerged in some CRE sectors.
Borrowers in the lodging and retail sectors have reportedly increased forbearance
requests substantially, but requests in other sectors have thus far been low. The
multifamily sector overall has shown few signs of distress, with the share of renters of
professionally managed apartments making their rental payments on time remaining
about the same as one year earlier. Still, multifamily property types more affected by
pandemic-related disruptions, such as student housing and senior housing, appeared to

show more stress.

State and Local Government Financing Conditions

Financing conditions for municipal markets have generally improved moderately
since several Federal Reserve announcements to support the market, but conditions
remained somewhat strained for lower-rated states and municipalities. Gross issuance of
municipal bonds in April was similar to that of one year earlier and has continued at a
similar pace in May. Issuance of bonds rated A or triple-B—just above the investment-
grade threshold—picked up in April and somewhat further in May to about the average
level for April and May issuance over the past five years. The rebound in issuance has
been supported by declines in rates, which have been more substantial for higher-rated

1SSues.

Even as the primary market has recovered somewhat for municipal issuers, the
credit quality of municipal debt deteriorated somewhat in April and May as the volume of
downgrades for revenue bonds—backed by dedicated revenue streams from specific
projects—greatly outpaced that of upgrades in April, and the volume of downgrades for

general obligation bonds picked up moderately in May. Moreover, state-specific CDS
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Paycheck Protection Program Liquidity Facility

On April 9, the Federal Reserve announced the Paycheck Protection Program Liquidity Facility (PPPLF), a
lending facility authorized under section 13(3) of the Federal Reserve Act. The objective of this facility is
to bolster the effectiveness of the Small Business Administration’s (SBA) Paycheck Protection Program
(PPP) by supplying liquidity to participating financial institutions against PPP loans. Under the PPPLF, all
12 Reserve Banks make nonrecourse advances to eligible financial institutions that originate or purchase
PPP loans using the PPP loans as collateral at face value (“PPPLF participants”); pledging PPP loans to
the PPPLF allows the PPPLF participant to neutralize the effect of PPP loans on its leverage ratio. On
April 16, lending commenced under the PPPLF.

There have been several enhancements to the PPPLF since the launch of the facility. While the PPPLF
was originally available only to depository institutions (Dls), on April 30 it was expanded to allow all
SBA-approved non-Dls to participate. In addition, while initially a PPPLF participant could pledge only
those PPP loans it originated, the program was expanded to allow each PPPLF participant to also
pledge PPP loans it purchased from another PPP lender. On May 5, the federal bank regulatory
agencies announced an interim final rule that neutralizes the liquidity coverage ratio effect of PPP
lending when using the PPPLF.

PPPLF credit outstanding has grown steadily since the launch of the facility and currently stands at

$48 billion from 672 institutions, making it the largest section 13(3) facility in terms of both outstanding
volume and number of participating institutions. A significant share of PPPLF participants, 95 percent,
are community banks (defined as banks with less than $10 billion in assets), and 46 Minority Depository
Institutions and Community Development Financial Institutions are currently borrowing under the
facility. Nineteen non-DlIs have accessed the facility and have about $2 billion in PPPLF balances
outstanding. There is at least one PPPLF participant in each state.

Despite this broad take-up from the PPPLF, only about 10 percent of PPP lenders have borrowed from
the facility. Moreover, 793 institutions that have been approved to utilize the PPPLF have not yet
borrowed. Low money market rates and strong deposit inflows have allowed many banks to fund their
PPP loans without accessing the PPPLF. In addition, some PPP lenders may be reluctant to turn to the
PPPLF due to borrower attestations that are required for lending programs established under section
13(3) as well as public disclosure every 30 days of each PPPLF participant’s borrowing from the facility.
However, a number of financial institutions have indicated that although they are not participating in
the PPPLF, the presence of the facility has incentivized their participation as a PPP lender.

PPPLF Lending Volumes: Origination and Outstanding

Origination velume Oyt§(anding volume
(billions of dollars) (billions of dollars)

5 |~ Business day — 50
4 = . Origination (Dls) (left scale) 4 a0

. Origination (non-DIs) (left scale)
=+ Qutstanding volume (DI+non-DI) (right scale)

Note: PPPLF is Paycheck Protection Program Liquidity Facility, and Dl is depository institution.
Source: Federal Reserve Banks.
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spreads increased somewhat in April for lower-rated states. While defaults and
impairments for all categories of state and local government bonds remained low, market

commentary projects defaults and impairments to rise over the year.

HOUSEHOLD FINANCING CONDITIONS

Residential Real Estate

Financing conditions in the residential mortgage market were largely unchanged
during the intermeeting period. Mortgage rates and agency MBS yields were stable, with
mortgage rates edging down 9 basis points, on net, since the April FOMC meeting. The
spread between the primary mortgage rate and the MBS yield remained quite wide,
reflecting capacity constraints at loan originators amid elevated refinancing volumes,
increased origination costs, and decreases in the value of servicing rights. The volume of
mortgage rate locks for home-purchase loans picked up in mid-May following a material
drop in April. This increase coincides with small improvements in household
homebuying sentiment, Google searches for terms related to homebuying, and

homebuying activity in multiple listing service data.

That said, financing conditions remained tight for borrowers with relatively low
credit scores and for those seeking nonconforming mortgages. The securitization market
for jumbo and nonqualified mortgages remained largely shuttered. In addition, options
for equity extraction continued to be restricted, as credit for both HELOCs and cash-out

refinances was limited.

One strain in mortgage markets that has yet to materialize is liquidity difficulties
at mortgage servicers. Although the fraction of mortgage borrowers in forbearance plans
rose to nearly 82 percent as of mid-May, some of these borrowers have continued to
make their payments. Indeed, only about 3% percent of borrowers who were current on
their mortgage in March failed to make a payment in April. Moreover, mortgage
servicers have benefited from prepaid cash flows from refinance activity and policy

interventions from FHFA and Ginnie Mae.

Consumer Credit

Financing conditions for consumer credit appear to have tightened incrementally
during the intermeeting period. Credit card lenders reportedly cut lines of credit on
existing accounts, and a recent Federal Reserve survey of finance companies found that

consumer auto lending standards have tightened somewhat relative to before the
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pandemic outbreak. In addition, a large marketplace lender announced a significant
tightening of underwriting standards, further straining conditions for nonprime

borrowers.

The massive decline in economic activity has also affected the demand for
consumer credit. Outstanding credit card balances contracted more sharply through mid-
May than during any period of comparable length in the Great Recession. In contrast,
outstanding auto loan balances declined only slightly through mid-May, perhaps
reflecting record-low interest rates on auto loans, an extension in loan maturity, and a

higher share of credit-financed purchases.

ABS markets recovered somewhat further during the intermeeting period (see the
box “The Term Asset-Backed Securities Loan Facility”). Spreads on ABS have retraced
most of their March increase but remain well above their post—financial crisis averages.
Auto and student loan ABS issuance resumed in mid-April and in early May,

respectively, but issuance has remained significantly below pre-pandemic levels.

FINANCING AND FINANCIAL CONDITIONS INDEXES

A staff index that provides a measure of financing conditions for nonfinancial
corporations indicates that financing conditions have eased somewhat over the
intermeeting period. As shown in the appendix to this Tealbook section, the average
reading of other publicly available financial conditions indexes, which aggregate a large
set of financial variables into a summary series, also points to somewhat easier financial
conditions over the intermeeting period. However all indexes remain elevated with

respect to the levels prevailing before the pandemic.
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TALF: The Term Asset-Backed Securities Loan Facility

Asset-backed securities (ABS) markets began to show considerable strains in mid-
March. Secondary-market spreads for even triple-A-rated ABS tranches shot
upward, increasing by close to 200 basis points for some asset classes, although
spreads remained well short of their Great Recession peaks. Market liquidity fell,
with reports of many more sellers than buyers. Primary-market issuance slowed to
a trickle before halting altogether for some market segments. ABS are especially
important sources of funding for nonbank lenders, who often do not have good
alternatives. Some banks also use securitizations to reduce risk or free up space
on their balance sheets. Disruptions in ABS markets therefore have the potential
to reduce lending or make it substantially more costly for households and
businesses.

To address these problems, on March 23 the Federal Reserve established the Term
Asset-Backed Securities Loan Facility (TALF) as part of an extensive set of
measures to support the economy."” The TALF is intended to help meet the credit
needs of households and businesses by facilitating the issuance of new ABS and
supporting liquidity in secondary markets for existing ABS. The TALF makes loans
available to investors (including asset managers, mutual funds, insurance
companies, and hedge funds) to encourage them to purchase certain ABS. The
initial announcement specified that eligible collateral would include ABS with
underlying credit exposures of auto, student, and credit card loans as well as a
number of smaller categories.?

As shown in figure 1, secondary-market spreads on those ABS categories stopped
rising shortly after the TALF announcement and subsequently fell substantially.
Though spreads have not yet returned to pre-pandemic levels, market liquidity has
improved. Similarly, as shown in figure 2, secondary-market spreads on
collateralized loan obligations (CLOs) and non-agency commercial mortgage-
backed securities (CMBS) fell even before an announcement on April 9 that they
would be added to the set of eligible collateral in the TALF program.3 As shown in
figure 3, issuance, which halted for all TALF-eligible asset classes in late March,
gradually resumed in April. On May 20, it was announced that the first subscription
date for TALF loans would be June 17.

" The TALF was established under section 13(3) of the Federal Reserve Act, with approval of
the Secretary of the Treasury. The Department of the Treasury, using funds appropriated to the
Exchange Stabilization Fund under the Cares Act, will make an equity investment of $10 billion in
the special purpose vehicle supporting the TALF. More details about the TALF are available on
the Board’s website at https://www.federalreserve.gov/monetarypolicy/talf.htm.

2 The latter includes equipment loans and leases, floor-plan loans, premium finance loans for
property and casualty insurance, and certain small business loans guaranteed by the Small
Business Administration. Total ABS issuance in TALF-eligible asset classes was over $400 billion
in 2019.

3 Only new-issue static CLOs and legacy conduit CMBS were added as TALF-eligible
collateral.

|
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Source: Commercial Mortgage Alert; JPMorgan Chase; Thomsen Reuters LPC LoanConnector.

Unlike the Federal Reserve’s liquidity facilities for the commercial paper, corporate
bond, and municipal bond markets, the TALF supports ABS markets by providing
loans to private investors rather than by purchasing ABS outright. As a result, the
TALF is designed to ensure that investors have incentives to remain involved in the
price-discovery and risk-assessment processes. In particular, investors post
collateral haircuts that are based on historical loss rates for triple-A securities.*
Because investors forfeit these haircuts if they do not repay the TALF loan, they
have an incentive to conduct due diligence on the credit risks associated with the
ABS they purchase. The design of the other major loan term—the interest rate—is
similar to that of some other facilities. The interest rates on TALF loans are set so
that spreads are well above those on ABS under normal market conditions but
below those during severely stressed conditions. As ABS markets recover and
spreads fall, investors have an incentive to return to market sources of funding.

4 Haircuts are set to be large enough to cover the worst credit losses observed historically
or the worst cases in model-based estimates.
|
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Technical Note on Financial Conditions Indexes

The table “Overview of Selected FCIs” provides a summary of various financial conditions
indexes (FCIs) that have been developed at the Federal Reserve Board and elsewhere. The historical
evolution of these indexes is reported in the exhibit “Selected Financial Conditions Indexes.”

Overview of Selected FCIs

Index Frequency Sample start Methodology Components

Staff FCI for nonfinancial Daily 1973 Difference in equity returns Nonfinancial firms' stock returns

corporations between two portfolios of firms and credit ratings; five Fama-

with credit ratings above and just French factors, plus momentum
below investment grade and quality minus junk factors

SLOOS Bank Lending Standards Quarterly 1991 Weighted average of the net Lending standards for 11 loan

Index percentage of domestic banks categories

tightening standards for 11 loan
categories. with weights given by
the size of each loan category on
banks' balance sheets

Goldman Sachs Financial Daily 1990 Weighted average of financial 5 financial variables: the federal

Conditions Index variables with weights pinned funds rate, the 10-year Treasury

down by the contribution of each yield, the triple-B vield spreads to
financial variable on real GDP Treasury, the S&P price-to-
growth over the following year earnings ratio. and the broad value
using a VAR model of the U.S. dollar

Chicago Fed National Financial Weekly 1971 Dynamic factor model 100 financial vanables related to

Conditions Index money markets (28 indicators).
debt and equity markets (27
mdicators), and the banking
system (45 mdicators)

St. Louis Fed Financial Stress Index Weekly 1993 Principal component analysis 18 variables, mcluding short- and
long-term Treasury yields,
corporate yields, money market
and corporate bond spreads, bond
and stock market volatility
indicators, breakeven inflation rate,
and the S&P 500 index

Kansas City Fed Financial Monthly 1990 Principal component analysis 11 financial variables, including

Stress Index

short- and long-term interest rates,
corporate and consumer vield
spreads, the VI and the volatihity
of bank stock prices

Source: CRSP; Yahoo Finance; Moody's Bond Ratings; Ken French website; AQR Capital Management website; Federal Reserve Board,
Senior Loan Officer Opinion Survey on Bank Lending Practices; Bloomberg; Federal Reserve Banks of Chicago, St. Louis, and Kansas City.
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The first index in the table, the staff FCI for nonfinancial corporations, measures financing
conditions for nonfinancial corporations.! This index is constructed as the difference in equity returns
between two portfolios of firms with credit ratings above and just below investment grade. To the extent
that speculative-grade firms are more sensitive to changes in financing conditions than investment-grade
firms but have similar exposure to other shocks, movements in this index provide a measure of changes in
financing conditions for nonfinancial corporations.

The second index in the table measures the net share of domestic banks reporting tighter lending
standards across all core loan categories in the Senior Loan Officer Opinion Survey on Bank Lending
Practices. Banks’ responses for a given loan category are weighted by banks’ holdings of those loans on
their balance sheets.?

The other FCIs are constructed by aggregating a large set of financial variables into a summary
series using various statistical methods. While these indexes provide a useful summary of broad financial
market developments, the movements in these indexes may reflect both changes in financing conditions
and other shocks to the economy.

! This index was first discussed in the box “Financial Conditions Indexes” in the Financing Conditions for
Businesses and Households section of the September 2018 Tealbook A.

2 This index is an updated version of the index developed in William F. Bassett, Mary Beth Chosak, John
C. Driscoll, and Egon Zakrajsek (2014), “Changes in Bank Lending Standards and the Macroeconomy,” Journal of
Monetary Economics, vol. 62 (March), pp. 23—40. The current index uses a new weighting approach for each loan
category.
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Staff FCI for Nonfinancial Corporations
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City. The blue shaded region represents the range of these 4 standardized FCls.

Source: Bloomberg; Federal Reserve Banks of Chicago, St. Louis, and Kansas City.

For all panels: Indexes are standardized. Values above (below) zero represent tighter (easier) than average financial

conditions. The shaded bars indicate periods of business recession as defined by the National Bureau of Economic

Research. The dashed boxes denote monetary policy tightening cycles.
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Goldman Sachs FCI
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Chicago Fed NFCI
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St. Louis Fed Financial Stress Index
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For all panels: Indexes are standardized. Values above (below) zero represent tighter (easier) than average financial

conditions. The shaded bars indicate periods of business recession as defined by the National Bureau of Economic

Research. The dashed boxes denote monetary policy tightening cycles.
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Kansas City Fed Financial Stress Index
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Risks and Uncertainty

ASSESSMENT OF RISKS
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The depth of the current recession and the length of the recovery will depend importantly
on the evolution of the COVID-19 outbreak, the measures undertaken to contain it, and the
responses of policymakers. The historical behavior of the United States and foreign economies
in response to past shocks provides limited guidance about how the economy might evolve in the
current unprecedented circumstances. Consequently, the staff judges that the uncertainty around
the economic projection is extremely elevated.

There are upside and downside risks to the baseline assumptions about the containment
of the COVID-19 outbreak, both domestically and abroad. On the upside, it is possible that the
easing of social distancing that is currently underway will be successful. This outcome would be
supported by earlier development of effective therapeutic medications that greatly limit deaths
related to COVID-19, a vaccine being developed earlier than the fall of next year, or both.
Overall, however, it currently appears that the balance of risks is skewed to the downside.

On the downside, the current strategies for reopening the United States and most foreign
economies, even if very gradual, may prove misguided, and the COVID-19 spread and death
count could rise again significantly. An outcome that the staff judges equally as plausible as the
baseline is one in which there is a resurgence of the COVID-19 pandemic this fall.! In this case,
government authorities may feel compelled to reintroduce strict social-distancing measures, the
public could be inclined to step up voluntary social distancing, and the economy could
experience another substantial contraction in activity late this year.

Beyond the uncertainty surrounding the progression of the pandemic, there are also
considerable uncertainties about the evolution of the economy in the current circumstances.
Even assuming the outbreak is managed about as envisioned in the baseline, it is very uncertain
to what degree a temporary—but extremely acute—economic contraction may trigger protracted
recessionary dynamics. For example, some businesses will fail or enter bankruptcy, which will
destroy jobs, and the start-up of some new firms will likely be delayed. Whether such
developments have larger and longer-lasting effects on activity and on potential output than

Y Indeed, a second wave has occurred in each of the 10 influenza pandemics over the past couple of
centuries, often about six months after the first wave.
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Conditional Distributions of Staff Forecast Errors 1 Year Ahead

Unemployment Rate
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Note: The exhibit shows estimates of quantiles of the distribution of errors for 4-quarter-ahead staff
forecasts. The estimates are conditioned on indicators of real activity, inflation, financial market conditions,
and the volatility of high-frequency macroeconomic indicators. The tables show selected quantiles of the
predictive distributions for the respective variables as of the current Tealbook. Dashed lines denote the
median 15th and 85th percentiles. Gray shaded bars indicate recession periods as defined by the National

Bureau of Economic Research.
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Macroeconomic Indexes Underlying the Time-Varying Macroeconomic Risk Exhibit

Financial Market Conditions Macroeconomic Uncertainty
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Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research.

Page 109 of 160



Authorized for Public Release
Class I FOMC — Restricted (FR) May 29, 2020

Risk Estimates for the U.S. and Foreign GDP Outlook

The ongoing public health crisis, the unprecedented measures adopted globally to address it,
and the possibility of further virus outbreaks make assessments about the range of possible
GDP outcomes over the next year exceptionally difficult. This discussion presents estimates of
the risks around both the U.S. outlook and that of the aggregate foreign economy based on
the “growth-at-risk” framework, which has become popular among academics, international
organizations, and financial market analysts to quantify changes in the distribution of possible
outcomes for GDP growth." This analysis expands the suite of empirical models that inform
the staff’s risk assessment.2
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We first construct two monthly real-time indicators that summarize current economic and
financial conditions using weekly, monthly, and quarterly data.3 Figure 1 shows the financial
indicator and the macroeconomic indicator for the United States. Since the beginning of the
year, financial conditions have tightened considerably—though less than in the Global
Financial Crisis (GFC)—and macroeconomic conditions have collapsed, reaching historic lows
in April. The corresponding chart for the foreign economy aggregate (not shown) portrays a
very similar picture.

We next characterize the historical relationship between these macroeconomic and financial
indicators and the range of possible future GDP outcomes by estimating linear regressions for
the 10th, 25th, 75th, and 9oth quantiles. These quantiles divide the range of future GDP

Figure 1: Financial and Macroeconomic Indicators for the United States

Index Index
10 — Financial indicator (left scale) -4
== Macroeconomic indicator (right scale)
d | 0
-5
-10 - -4
-15
e e e Y A 2
1990 1995 2000 2005 2010 2015 2020

Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of
Economic Research.
Source: Staff calculations.

' See Tobias Adrian, Nina Boyarchenko, and Domenico Giannone (2018), “Vulnerable Growth,” American
Economic Review, vol. 109 (April), pp. 1263-89.

2 For instance, the exhibit “Conditional Distribution of Staff Forecast Errors 1 Year Ahead,” which
presents estimates of conditional distribution for staff forecast errors for unemployment, GDP growth and
inflation 4 quarters ahead. These estimates are constructed using indicators of real activity, macroeconomic
uncertainty, financial market conditions, and inflation. The staff also updates models of recession probability.

3 Specifically, the financial indicator is obtained from the estimation of a dynamic factor model (DFM)
that uses data on the VXO (a volatility index of the S&P 100), the excess bond premium, the TED spread (the
difference between the 3-month LIBOR rate and the 3-month Treasury bill) and the CBILL spread (the
difference between the 3-month financial commercial paper rate and the 3-month Treasury bill). The
macroeconomic indicator is obtained from a DFM model that uses data on weekly initial unemployment
insurance claims (for the United States only), monthly industrial production, retail sales, the new export
orders component of the purchasing managers index, and quarterly GDP. This model produces estimates for
monthly GDP in the United States and the foreign economy aggregate that conform with the quarterly values.
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growth predicted by financial and macroeconomic conditions in ordered intervals. Thus,
instead of focusing only on the average value of future GDP growth, this framework generates
estimates of the range of GDP growth based on current conditions, and thus helps us to assess
the risks and uncertainty around our forecast. For instance, when adverse macroeconomic
conditions or severe financial stresses bring the estimated 25th quantile of future GDP
growth—a quantile describing the lower portion of the GDP growth range—to negative
values, downside risks are historically high. A widening spread between the lowest and
highest intervals of GDP growth—defined by the 10th and 9oth quantiles—points to
increasing uncertainty.
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With data through May 28, our estimates indicate that downside risks and uncertainty around
the global outlook are unusually elevated. The red curves in figure 2 show the distribution of
GDP growth rates over the next 12 months constructed from the estimated quantiles for the
United States (left panel) and the foreign economy aggregate (right panel).# The model
assigns a 25 percent probability to the event that growth will be below negative 4.4 percent in
the United States and below negative 3.1 percent in the foreign economy aggregate. These
numbers point to downside risks that are much larger than in December 2019 (in green) and
comparable to the height of the GFC (in blue), although they reflect different sources—Ilower
financial stresses, thanks in part to the aggressive policy response worldwide, but worse
macroeconomic developments. The large range of estimated possible outcomes also points
to elevated uncertainty around the forecast.

Several caveats are worth noting. First, the model estimates risks and uncertainty around the
forecast using historical relationships. Given the unprecedented nature of the current health
and economic crisis, those historical relationships may prove less informative at the current
juncture. Second, estimates of tail risks are typically more sensitive than estimates for
average effects because they rely on a relatively small number of highly influential events in
the data. Finally, real-time indicators are timely but tend to exhibit large swings, resulting in a
somewhat more volatile assessment of risk.

Figure 2: Distribution of GDP Growth over the Next 12 Months

United States Foreign Economy Aggregate
Probability density Probability density
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Source: Staff calculations. Source: Staff calculations.

4 To better visualize the evolution of risks and uncertainty, we fit distributions through the estimated
quintiles in order to span the entire range of future GDP values at a specific date.
I
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assumed in the baseline projection remains to be seen. Likewise, it is conceivable that
behavioral changes of consumers and businesses due to heightened uncertainty could provide a
greater drag on economic growth throughout the medium term than assumed in the baseline.
Moreover, a strained financial system could significantly limit firms” and households’ access to
credit. In these circumstances, it is possible that a severely adverse outcome associated with the
course of the pandemic could resemble the worst economic outcomes of the past century. Broad
public support for continued social distancing could collapse as the economy falls apart both
domestically and abroad; indeed, we are already seeing these strains in some countries.

The dominant source of current uncertainty—the COVID-19 pandemic—is without
parallel in the data used to estimate our quantitative risk models. The validity of these models
relies on an assumption that forecast uncertainty remains related to the data in a way that is
similar to what has occurred in the past. With that important caveat in mind, we show our usual
exhibit that provides some perspective on the distribution of forecast errors one year ahead,
conditional on measures of real economic activity, inflation, financial market conditions, and
macroeconomic uncertainty.> Given the current data, the models judge the risks around the staff
forecast as particularly wide, driven by the considerable deterioration in real activity and by an
exceptionally high reading for the macroeconomic uncertainty variable. That uncertainty
variable picks up the volatility in surprises for incoming data, such as industrial production, the
unemployment rate, and inflation.® Considering the unprecedented declines in spending,
production, and employment, it is not surprising that the model views macroeconomic
uncertainty as much larger than even during the Great Recession and, in turn, translates this
measure into unusually wide distributions for staff forecast errors over the next year. Moreover,
the conditional distribution for forecast errors one year ahead is skewed adversely for GDP
growth and the unemployment rate. A complementary perspective is described in the box “Risk
Estimates for the U.S. and Foreign GDP Outlook.” With regard to inflation, we view the risks to
the projection as tilted to the downside, on balance, in large part because of the substantial
downside risks to economic activity, which could lead to very subdued actual inflation and even
some erosion in longer-run inflation expectations.

2 This exhibit is based on a framework similar in spirit to quantile regressions using past forecast errors as
the dependent variable, and the variables that the estimates are conditioned on are shown in the exhibit
“Macroeconomic Indexes Underlying the Time-Varying Macro Risk Exhibits.” We are not showing our usual 2-
year-ahead exhibit in this Tealbook because the model mapped the exceptional configuration of available data into
estimated distributions of outcomes that we do not find to be reliable in the current situation.

3 Specifically, the measure of macroeconomic uncertainty is the conditional time-varying variance from a
stochastic volatility model.
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ALTERNATIVE SCENARIOS

This section describes several alternative scenarios focusing on the uncertainty and risks
about the course of the COVID-19 pandemic and the associated macroeconomic disruptions both
at home and abroad. These scenarios use simulations from the FRB/US and SIGMA models. In
all scenarios, the federal funds rate follows a policy rule meant to be roughly consistent with the
forward guidance provided in the March and April FOMC statements and departs from the
effective lower bound (ELB) in the quarter after the unemployment rate falls below its assumed
long-run natural rate of 4.3 percent.*
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As noted, we think a more pessimistic “second waves” scenario in which a worldwide
resurgence of the virus hits toward year-end—inducing a reintroduction of strict social-
distancing measures—is equally as plausible as our baseline assumptions. Alternatively, a faster
return to normalcy is certainly possible, but it is also conceivable that ineffective containment of
the virus and delays in developing treatments could ultimately lead to an economic depression.

Second Waves (FRB/US, SIGMA)

By the end of this year, the staff assumes that social-distancing measures both in the
United States and in the foreign economies will have been relaxed materially. However, it is
likely that COVID-19 immunity in many countries, including the United States, will be
sufficiently low that widespread epidemic propagation could easily resume. In the absence of
less disruptive—Dbut still effective—methods for responding to new outbreaks, the reemergence
of pervasive infections may necessitate the reinstatement of extensive mitigation measures. The
reinstatement of these measures could be particularly damaging to the economy if the financial
system is already strained by the effects of the first round of distancing measures and if firms’
and households’ access to financing is impaired.® A persistent drag could also result from
damage to the supply side of the economy stemming from the destruction of employment
relationships, a spike in firm exits, lower capacity utilization, and reduced investment.

% In addition, all scenarios assume that the Federal Reserve’s balance sheet policies and federal fiscal
policies are the same as in the baseline. The Monetary Policy Strategies section of this Tealbook considers the
effects of alternative interest rate policies in the first two of the following scenarios.

5> A growing recognition that recurring cycles of relatively intense social distancing may be necessary for
some indefinite time—and that a rapid return to normal levels of economic activity is not assured—may itself limit
the willingness of financial intermediaries to provide financing as liberally as during the first episode of social
distancing.
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Alternative Scenarios

Hm Tealbook baseline and extension
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Note: Events such as the COVID-19 pandemic are unprecedented in the data used to construct the
confidence intervals usually shown in this exhibit. We judge that our usual methodology is not currently
reliable, particularly for the near—term projections, and thus confidence intervals are not presented.
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Alternative Scenarios
(Percent change, annual rate, from end of preceding period except as noted)

=
. 2020 2024- 5
Measure and scenario 2021 | 2022 | 2023 25 E
H1 H2 v}
=
Real GDP 035
Tealbook baseline and extension -25.1 15.3 6.7 3.6 2.4 1.7 ]
Second waves -25.1 5.5 -1.3 5.2 5.5 3.9 0
Early moderation -25.1 230 4.5 32 24 1.7 e
Depression -25.1 217 2.5 8.8 6.0 4.2
Unemployment rate'
Tealbook baseline and extension 14.8 9.3 5.7 4.5 3.9 3.7
Second waves 14.8 132 122 9.5 7.1 4.3
Early moderation 14.8 7.6 5.1 43 3.7 35
Depression 148 20.7 182 125 9.8 6.5
Total PCE prices
Tealbook baseline and extension -2 1.8 1.6 1.7 1.9 2.0
Second waves -2 1.1 1.1 14 1.5 1.5
Early moderation -2 2.5 1.5 1.8 2.0 2.0
Depression -2 .0 4 1.1 1.2 1.0
Core PCE prices
Tealbook baseline and extension 3 1.9 1.6 1.7 1.9 2.0
Second waves 3 1.9 1.3 1.2 1.3 14
Early moderation 3 1.9 1.6 1.7 1.9 2.0
Depression 3 1.8 9 .8 .8 v/
Federal funds rate'
Tealbook baseline and extension 1 1 1 1 9 2.2
Second waves 1 1 1 1 1 1
Early moderation 1 1 1 1 1.0 23
Depression 1 1 1 1 1 1

1. Percent, average for the final quarter of the period.
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In this scenario, we illustrate the effects of a resurgent pandemic. Specifically, the
remaining social distancing assumed in the baseline is not sufficient to prevent a widespread
resurgence of the virus domestically, which results in a resumption of intense social distancing in
the fourth quarter of 2020. Similar renewed outbreaks, albeit not necessarily synchronized with
the United States, emerge in many foreign economies over the course of this year and the next,
also necessitating a revival of strict social-distancing measures. In other foreign countries,
initially containing the virus proves difficult, as illustrated by the current situation in Brazil,
Mexico, and Peru; social-distancing measures remain in place despite growing social and
political discontent; and government support programs prove less effective than anticipated.
Foreign GDP contracts around 9 percent in 2020 and expands only 1.7 percent in 2021, about
4 percentage points below baseline in both years, while flight-to-safety flows to the United States
lead to a 7 percent appreciation of the dollar.

In the United States, weaker demand both domestically and abroad, along with a
resurgence in shutdowns, causes the unemployment rate to increase to 14 percent at the
beginning of 2021 and to remain at that level for the first half of next year.® The unemployment
rate rises to slightly below its peak this quarter, reflecting better preparations and more-efficient
distancing strategies. The reinstatement of social distancing domestically causes both
consumption and investment to weaken next year, and the slump in foreign demand leads to
lower exports. By the end of 2021, the level of U.S. GDP is 12 percent below its previous peak,
while the level of foreign GDP is 7.5 percent lower. The decline in aggregate demand and core
import prices causes inflation to remain around 1% percent for several years.

Compared with the baseline, the disruption to economic activity is more protracted.
Indeed, at the end of 2023, the unemployment rate is at 7.1 percent, 2% percentage points above
its assumed natural rate at that time. The persistent weakness of aggregate demand and a slight
downward drift of long-term inflation expectations depress inflation, which averages 1% percent
between 2021 and 2025. The stubbornly high unemployment rate also leads to the federal funds
rate remaining at the ELB until 2026.

Early Moderation (FRB/US, SIGMA)

The baseline assumes that, globally, the share of economic activity directly disrupted by
social-distancing measures will be diminishing over the summer and will be materially lower by

& This scenario assumes that the natural rate of unemployment is 1.4 percentage points, on average, above
the baseline and the actual labor force participation rate is 0.7 percentage point, on average, below the baseline for
much of the medium term before returning to their longer-run baseline values.
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the end of the year. This moderation of social distancing is likely only possible if more efficient
ways of containing the spread of the virus or mitigating its most severe effects are in place, such
as large-scale testing and contact tracing, wearing masks, or therapeutics. In this scenario, we
assume that medical alternatives become available more quickly than in the baseline and,
combined with behavioral changes, help prevent large increases in infections and deaths as
economic activity resumes. We also assume a vaccine becomes available in the middle of next
year. Mandatory social distancing winds down faster near the end of the third quarter and is
eliminated almost completely by the end of the year both in the United States and abroad. The
level of foreign GDP increases to 4.3 percent above baseline by the end of the year, while a
reversal of flight-to-safety flows contributes to a 5 percent depreciation of the dollar.
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Stronger foreign demand, a weaker dollar, and the faster moderation of social distancing
in the second half of the year do not fully make up for the massive decline in U.S. economic
activity through May: GDP in the United States still drops 4.0 percent this year. The
unemployment rate averages 8%z percent in the third quarter, almost 1% percentage points below
the average for that quarter in the baseline, reflecting both the direct effect of more moderate
social-distancing measures and a reduction of some of the recessionary headwinds in the
baseline. The unemployment rate rapidly declines toward the natural rate of unemployment,
falling to 7.6 percent by the end of this year. Inflation averages around 1% percent in 2020, close
to the baseline. After 2020, however, the outcomes in this scenario are similar to those in the
baseline, and, as a result, the federal funds rate tracks the baseline path closely, exiting from the
ELB in the first quarter of 2023.

Depression (FRB/US, SIGMA)

One severely adverse outcome associated with the course of the pandemic could resemble
the worst economic outcomes of the 20th century. Testing and contact tracing may never scale
up well enough to be applicable to large economies or within the reach of developing economies,
while the search for a vaccine may drag on for a long time and therapies to alleviate the effects
of the virus may not be developed. At the same time, both in the United States and abroad,
public support for prolonged economy-wide social distancing may fade as the economy falls
apart, and herd immunity may only be slowly achieved. Ensuing social and political unrest may
exacerbate economic disruptions and trigger anti-globalization policies, which would further
weigh on investment and productivity.

Under these circumstances, the start-and-stop approach to controlling the virus described
earlier in the second waves scenario may become the only option for several years, with
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policymakers repeatedly resorting to sporadic and uncoordinated bouts of intense—but brief—
social distancing when local epidemics threaten to overwhelm health-care systems. With most
people still susceptible to the virus, many will continue to shun activities that carry an
appreciable risk of infection, even in periods without formal restrictions in place, exerting
continuous downward pressure on aggregate demand. Moreover, given expectations of
chronically depressed economic activity and huge risks to the downside, firms will defer
investment and hiring, and both firms and households may find it extremely difficult to access
financial resources that would permit them to ride out the resulting turbulence, amplifying and
prolonging the downturn.

In the foreign economies, underlying financial and fiscal vulnerabilities may magnify the
economic disruptions. In China, vulnerabilities in the banking and corporate sectors may come
to the fore, triggering much more significant financial distress than seen so far. Many of the
emerging market economies (EMEs) could plunge into a severe financial crisis amid renewed
capital outflow pressures. With significant strains on their fiscal capacity, countries in the euro-
area periphery could default, raising serious questions about the viability of the euro. The spread
of the disease, financial stresses, and the economic downturn could interact to generate social
and political instability in many of these regions.

In this scenario, the continued threat of infection and escalating pessimism about efforts
to contain the pandemic at acceptable levels of social cost are assumed to lead to a broad
economic collapse. The U.S. unemployment rate remains highly elevated and reaches about
20 percent in the second half of this year. Corporate borrowing spreads skyrocket by 500 basis
points in the United States and in the advanced foreign economies (AFEs) and by 600 basis
points in the EMEs, relative to baseline. Flight-to-safety flows lead the dollar to appreciate
about 15 percent, and household and business sentiment drop around the world. At the trough of
the depression, the level of GDP in the United States is more than 25 percent below its peak; the
drop is about 15 percent in the AFEs and 20 percent in the EMEs—magnitudes not seen since
the Great Depression.

A sluggish recovery from an extremely high unemployment rate leads to the
unemployment rate remaining above 10 percent until the end of 2023 and above the assumed
longer-run natural rate of unemployment until 2029. Correspondingly, core inflation drops to
1 percent in 2020 and remains roughly between Y2 and 1 percent over the next decade, held down
by persistently weak demand and a downward drift of long-term inflation expectations.” The
federal funds rate rises from the ELB in 2029.

7 Long-term inflation expectations end the decade around 1Y4 percent—a sizable movement in what appears
to have been a relatively stable series since the late 1990s.
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Monetary Policy Strategies

This section discusses a range of strategies for setting the federal funds rate and
compares the associated interest rate paths and macroeconomic outcomes with those in
the Tealbook baseline projection. Most simple rules prescribe negative rates in the near
term. These prescriptions are, in general, somewhat lower than those associated with the
April Tealbook projection, reflecting the downward revisions to the output gap and
inflation over the near term. The medium-term prescriptions derived from simple rule
and optimal control simulations are little changed from the April Tealbook. In almost all
of these simulations, the federal funds rate remains at the effective lower bound (ELB)

for at least one year.

As emphasized elsewhere in this Tealbook, the economic outlook is
extraordinarily uncertain. To explore the sensitivity of policy prescriptions and
macroeconomic outcomes to alternative assumptions about the magnitude and duration of

the downturn, an additional exhibit shows optimal control simulations under the “Early
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Moderation” and “Second Waves” alternative scenarios featured in the Risks and

Uncertainty section of this Tealbook. A further exhibit provides updated estimates of the
equilibrium real federal funds rate in the longer run and analyzes how time-series models
would interpret, over time, the unusually steep decline and bounceback in economic

activity that are projected by the staff.

NEAR-TERM PRESCRIPTIONS OF SELECTED SIMPLE POLICY RULES

The top panel of the first exhibit shows the near-term prescriptions for the federal
funds rate from four simple policy rules: the inertial version of the Taylor (1999) rule,
the Taylor (1993) rule, a first-difference rule, and a flexible price-level targeting (FPLT)
rule.! The simple rule prescriptions in this panel are not subject to the ELB on the policy
rate and take as given the Tealbook baseline projections for the output gap and core

inflation, which are shown in the middle panels.? The middle-left panel provides the

! Except for the first-difference rule, which has no intercept term, the simple rules examined
herein use intercept terms that are consistent with a real federal funds rate of 50 basis points in the longer
run. The appendix in this Tealbook section provides technical details on these simple policy rules.

The Tealbook baseline and dynamic simulations presented later in this section of the Tealbook
embed the assumption that the federal funds rate is subject to an ELB of 12% basis points, a value that
corresponds to the midpoint of the current target range. In addition, all dynamic simulations incorporate
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Policy Rules and the Staff Projection

Near-Term Prescriptions of Selected Simple Policy Rules®

(Percent)
2020:03  2020:Q4

Inertial Taylor (1999) rule -.69 -1.16

Previous Tealbook projection -.54 -.73

Taylor (1993) rule -2.20 -1.33

Previous Tealbook projection -1.50 -.12

First—difference rule 1.97 3.96

Previous Tealbook projection .81 3.03

Flexible price-level targeting rule -71 -1.42
" Previous Tealbook projection -.70 -1.24
9 Addendum:

Tealbook baseline A3 .13

Key Elements of the Staff Projection
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A Medium-Term Notion of the Equilibrium Real Federal Funds Rate?

(Percent)
Current Previous
Value Tealbook
Tealbook baseline
FRB/US r* -0.69 -.78
Average projected real federal funds rate -1.31 -1.41
SEP-consistent baseline
FRB/US r* n.a.
Average projected real federal funds rate n.a.

1. The lines denoted "Previous Tealbook projection” report prescriptions based on the previous Tealbook's staff outlook for
inflation and resource slack.

2. The "FRB/US r*" is the level of the real federal funds rate that, if maintained over a 12—quarter period (beginning in the
current quarter) in the FRB/US model, sets the output gap equal to zero in the final quarter of that period given a baseline
projection. The FRB/US r* values for the SEP-consistent baseline cannot be computed because the Committee has not
conducted an SEP since December 2019. The "Average projected real federal funds rate" is calculated under a baseline
projection over the same 12—quarter period as FRB/US r*. "n.a." is not applicable.
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staff’s baseline path for the federal funds rate. In the current Tealbook projection, the
staff assumes that the federal funds rate departs from the ELB in the quarter after the

unemployment rate falls below its assumed longer-run natural rate of 4.3 percent.

e All but one of the simple policy rules considered in this section prescribe
negative values for the federal funds rate through the second half of this year.
The exception is the first-difference rule, which responds to the projected

rebound, rather than the level, of resource utilization.

e Most of the near-term prescriptions are lower than those made using the April
Tealbook projection, especially for the fourth quarter of this year, primarily

because of the downward revision to the projected output gap in the near term.

e The Taylor (1993) rule calls for the federal funds rate to average about
negative 1% percent in the third and fourth quarters of this year, reflecting
both the negative output gap and core inflation being below 2 percent. The

inertial Taylor (1999) rule, reacting more slowly to these developments,
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prescribes a decrease in the policy rate from negative % percent in the third

quarter to negative 1 percent in the fourth quarter.

e The FPLT rule calls for negative values of the federal funds rate over the
second half of the year. These prescriptions reflect the high level of the
unemployment rate relative to its natural rate as well as the rule’s effort to
eliminate a cumulative shortfall in the core PCE price index of around

4 percent compared with its target path since the end of 2011.

A MEDIUM-TERM NOTION OF THE EQUILIBRIUM REAL FEDERAL
FUNDS RATE

The bottom panel of the first exhibit reports estimates of a medium-term concept

of the equilibrium real federal funds rate generated under the Tealbook baseline.® This

the staff’s baseline estimates of the macroeconomic effects of the Federal Reserve’s balance sheet policies
and federal fiscal policies.

Because the FPLT rule responds to the gap between the unemployment rate and the natural rate of
unemployment, this rule takes as given the Tealbook baseline projections of these variables instead of the
projection of the output gap.

3 Until the March 2020 Tealbook, this exhibit included statistics under a projection consistent with
the median responses to the Summary of Economic Projections (SEP). Because FOMC participants have
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concept, labeled “FRB/US r*” corresponds to the level of the real federal funds rate that,
if maintained over a 12-quarter period starting in the current quarter, would bring the
output gap to zero in the final quarter of that period, according to the FRB/US model.
This measure is a summary of the projected underlying strength of the real economy but
does not take into account considerations such as achieving the inflation objective or

avoiding sharp changes in the federal funds rate.

e At negative 69 basis points, the current value of the Tealbook-consistent
FRB/US r*is similar to its value in the April Tealbook, reflecting the largely

unchanged output gap in the medium term. It remains over 2 percentage

ies

point above the average projected real federal funds rate in the Tealbook

baseline, in which output returns to potential within eight quarters.

SIMPLE PoLICY RULE SIMULATIONS

The second exhibit reports the Tealbook baseline projection and results obtained
from dynamic simulations of the FRB/US model under the inertial Taylor (1999) rule, the
Taylor (1993) rule, the first-difference rule, and the FPLT rule. These simulations reflect
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the endogenous responses of resource utilization and inflation to the different federal

funds rate paths implied by the policy rules, subject to the ELB constraint. The
simulations for each rule are carried out under the assumptions that policymakers commit
to following that rule in the future and that financial market participants, price setters, and
wage setters correctly anticipate that monetary policy will follow through on this

commitment and are aware of the implications for interest rates and the economy.

e Under the Tealbook baseline, the federal funds rate remains at the ELB
through 2023:Q1, when the unemployment rate falls below 4.3 percent.
Thereafter, the policy rate follows the prescriptions of the conditional

attenuated policy rule, approaching 2’5 percent at the end of 2026.

e The inertial Taylor (1999) rule calls for the federal funds rate to increase in
mid-2022, about one year sooner than under the Tealbook baseline and at a
time when the unemployment rate is over 5 percent. This higher path for the

federal funds rate results in a higher unemployment rate, a lower output gap,

not made SEP submissions since December 2019, it is not possible to generate comparable statistics for an
SEP-consistent projection that includes the pandemic’s economic effects.
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lower inflation, and a higher real 10-year Treasury yield than in the Tealbook

baseline projection.

e The Taylor (1993) rule calls for the federal funds rate to depart from the ELB
in mid-2021, when the unemployment rate is around 8 percent. The initial
rise in the federal funds rate is more rapid than under the inertial
Taylor (1999) rule, primarily because the Taylor (1993) rule does not feature
inertia. The unemployment rate path is higher, and the path for inflation is

lower, than the corresponding paths in the Tealbook baseline projection.

e The first-difference rule calls for a substantial increase in the federal funds
rate in the near term. This rule ignores the current low level of resource
utilization and instead reacts to the projected narrowing of the output gap as
social-distancing measures are relaxed and household and business spending
gradually return to normal levels. The federal funds rate continues to rise as
the economy recovers, peaking at 5 percent in 2025. This relatively tight

policy results in a prolonged period of high unemployment and low inflation.
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e The FPLT rule responds to, and seeks to eliminate, the cumulative shortfall of
the level of core PCE prices from a target path that is defined by the growth of
that price level at an annual rate of 2 percent starting from the end of 2011.
Eliminating the current shortfall of 4 percent requires inflation to run above
2 percent over the coming decade. The simulation embeds the assumptions
that policymakers can credibly commit to closing this shortfall over time and
that financial market participants, price setters, and wage setters correctly
anticipate the ensuing long period of a low federal funds rate. Consequently,
the path of the real 10-year Treasury rate slides to negative 12 percent and
remains below the corresponding Tealbook baseline path throughout the
period shown.* The unemployment rate is lower under the FPLT rule than in
the Tealbook baseline and all other simulations, leveling off below 3 percent
in 2024. Inflation exceeds 2 percent by about 30 basis points, on average,
from 2021 through the end of 2026.

4 Even though the real 10-year Treasury rate is sometimes negative in the period shown, the
nominal 10-year Treasury rate remains positive and higher than the ELB imposed on short-term
interest rates.
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Simple Policy Rule Simulations
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Note: The policy rule simulations in this exhibit are based on rules that respond to core inflation rather than to
headline inflation. This choice of rule specification was made in light of a tendency for current and near—term core
inflation rates to outperform headline inflation rates as predictors of the medium—-term behavior of headline inflation. All
the rules with the exception of FPLT rule also respond to the output gap presented in the middle-right panel.
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e Compared with the April Tealbook, the prescriptions of all but one simple
policy rule are little changed beyond the first couple of years of the projection
period. The exception is the first-difference rule, whose prescriptions are

higher because of the more rapid projected narrowing of the output gap.

OPTIMAL CONTROL SIMULATIONS UNDER COMMITMENT

The third exhibit displays optimal control simulations conditional on the Tealbook
baseline under two different assumptions about policymakers’ preferences, as captured
by alternative specifications of the loss function.’ The concept of optimal control
employed here is one in which current policymakers are able to commit future
policymakers to their plans; such a commitment, when feasible, may lead to improved

economic outcomes. 6

e The simulation labeled “Equal weights” presents the case in which
policymakers are assumed to place equal weights on keeping headline PCE

inflation close to the Committee’s objective of 2 percent, on keeping the
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unemployment rate close to the staff’s estimate of the natural rate of

unemployment, and on keeping the federal funds rate close to its previous

value. Under this strategy, the federal funds rate prescriptions are less
accommodative than those in the baseline, with the federal funds rate
departing from the ELB in mid-2022, almost a year earlier than in the baseline
path. The equal-weights strategy seeks to counter both the high level of
unemployment relative to its natural rate in the near term and the modest, but
persistent, undershooting of the unemployment rate relative to the natural rate
in the medium term in the Tealbook baseline. In the simulation, containing
this undershooting over the medium term is the dominant consideration for
policymakers because their ability to reduce the unemployment rate over the
next couple of years is limited by the ELB constraint on the policy rate and by
the sluggish response of economic activity to monetary policy in the FRB/US

model. The more restrictive policy stance also helps undo the small but

5> The box “Optimal Control and the Loss Function” in the Monetary Policy Strategies section of
Tealbook B for June 2016 offers motivations for these specifications.

® Under the optimal control policies, policymakers achieve the displayed economic outcomes by
making promises that bind future policymakers to take actions that may not be optimal from the perspective
of those future policymakers (that is, the promises are time inconsistent). It is assumed that these promises
are taken as credible by wage and price setters and by financial market participants.
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Optimal Control Simulations under Commitment
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Note: Each set of lines corresponds to an optimal control policy under commitment in which policymakers minimize a
discounted weighted sum of squared deviations of 4—quarter headline PCE inflation from the Committee's 2 percent objective,
of squared deviations of the unemployment rate from the staff's estimate of the natural rate, and of squared changes in the
federal funds rate. The weights vary across simulations. See the appendix for technical details and the box "Optimal Control
and the Loss Function" in the June 2016 Tealbook B for a motivation.
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persistent overshoot by inflation in the Tealbook baseline starting in 2025.
Overall, this optimal control path for the federal funds rate leads to both a

higher unemployment rate and a lower inflation rate than in the baseline.

e The simulation labeled “Asymmetric weight on ugap” uses a loss function
that assigns no cost to deviations of the unemployment rate from the natural
rate when the unemployment rate is below its natural value, but it is otherwise
identical to the specification with equal weights. Under this strategy,
policymakers’ desire to hasten the labor market recovery and raise inflation to
2 percent does not have to be balanced against a preference to prevent the
unemployment rate from eventually running below its natural rate. The
federal funds rate remains at the ELB until mid-2024, about a year later than
in the Tealbook baseline projection, at which point the unemployment rate
runs more than 1 percentage point below its natural rate and inflation is about
2.2 percent. This more accommodative stance leads to a higher path of
inflation and, eventually, a somewhat stronger labor market than in the

Tealbook baseline.
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e The federal funds rate prescriptions arising from both of these optimal control
simulations are little changed from the corresponding prescriptions in the
April Tealbook.

OPTIMAL CONTROL SIMULATIONS IN TWO ALTERNATIVE SCENARIOS

The economic outlook depends crucially on the course of the COVID-19 outbreak
and the extent to which this outbreak inflicts lasting damage to the economy—tfactors
about which there is considerable uncertainty. The next exhibit shows results of optimal
control simulations under two alternative scenarios presented in the Risks and
Uncertainty section of this Tealbook: the “Early Moderation” scenario and the “Second
Waves” scenario.’

In the early moderation scenario, the economic recovery is faster than in the staff

projection.

7 See the Risks and Uncertainty section of this Tealbook for details concerning the construction of
these alternative scenarios. As in the Tealbook baseline, these alternative scenarios embed the assumptions
that the federal funds rate remains at the ELB until the unemployment rate falls below 4.3 percent and that
it follows the conditional attenuated rule thereafter.
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Optimal Control Simulations in Two Alternative Scenarios

Early Moderation Scenario
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Under the equal-weights loss function, the federal funds rate departs from the
ELB in mid-2022, about one year earlier than in the scenario itself. The
policy aims to contain the persistent projected undershooting of the natural
rate of unemployment from mid-2022 onward, leading to a slightly higher

unemployment rate and lower inflation than in the scenario.

Under the asymmetric-weight-on-ugap loss function, the federal funds rate
remains at the ELB until the start of 2024, about one year later than in the
scenario. The unemployment rate falls below 3 percent in 2024 and remains
below the scenario’s natural unemployment rate for the rest of the decade.
Reflecting this period of tight resource utilization, the path of inflation is
slightly higher than in the scenario itself, with inflation running a bit above

2 percent starting in 2023.

The optimal policy rate paths under both loss functions in the early
moderation scenario are similar to the corresponding paths associated with the

Tealbook baseline. This similarity arises because the early moderation
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scenario primarily differs from the Tealbook baseline this year and next, a

period when the policy rate is constrained at the ELB.

Under the second waves scenario—which the staff sees as being just as plausible

as the Tealbook baseline—economic activity is depressed for a few more years.

Under the equal-weights loss function, the federal funds rate remains at the
ELB until the end of 2027, almost two years later than in the scenario. The
unemployment rate falls below the natural rate in 2025 and remains there for a
prolonged period. Due to the forward-looking nature of inflation in these
simulations, the anticipation of this prolonged period of tight resource
utilization boosts inflation somewhat, including in the initial years of the
simulation. However, because of the low responsiveness of inflation to
resource utilization in this model, policymakers find it undesirable to increase
resource utilization further under an equal-weights loss function. As a result,

inflation remains below 2 percent.

Under the asymmetric-weights-on-ugap loss function, the federal funds rate
remains at the ELB until 2030, generating a somewhat faster economic

recovery. Fueled by the long period of policy accommodation, the
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unemployment rate eventually falls to unprecedented lows, running below

2 percent for some years. The period of high resource utilization, which is not
penalized under the asymmetric-weights-on-ugap loss function, is associated
with a higher rate of inflation than in the scenario itself: Inflation increases to
the 2 percent goal in 2022 and then runs near 2% percent for the remainder of
the decade.

¢ In these simulations, policymakers’ ability to improve unemployment and
inflation outcomes over those in the scenario hinge, in large part, on their

assumed influence on inflation expectations and, thus, on the longer-term real

ies

interest rates that influence economic activity in the model.

o The linkage in the FRB/US model between future resource utilization
and current inflation is common to many economic models in which
price and wage setters have model-consistent expectations that take
into account developments forecast to occur in the far future.

However, it is reasonable to question whether price and wage setters
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would heavily factor future developments into their current decisions,

particularly in the present, highly unusual circumstances. The less
they do so, the weaker the model’s link between future resource

utilization and current inflation.?

o Furthermore, for the improvement in macroeconomic outcomes to be
realized, agents in the model must believe that the central bank will
follow through on its commitment to overheat the economy for a

prolonged period.

ESTIMATES OF THE EQUILIBRIUM REAL FEDERAL FUNDS RATE IN THE
LONGER RUN

The next exhibit updates selected estimates of the equilibrium real federal funds
rate in the longer run, denoted 7*®. This concept is the rate consistent with the economy
operating at its potential once the transitory effects of economic shocks have abated.

This rate, along with the Committee’s inflation objective, determines the longer-run level

8 In a version of the model in which the expectations of wage and price setters are informed solely
by the historical co-movement among data indicators (as captured by small-scale vector autoregressions),
policymakers have essentially no influence on inflation in the near term in our simulations.
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of the nominal federal funds rate and other interest rates in the staff’s projection and

economic models. In addition, 7R is a parameter in many of the simple policy rules,

including the staff’s baseline policy rule, considered in this and other sections of
Tealbook A.

The top panel of the exhibit shows the range of historical values through
2020:Q1 from eight model-based time-series estimates of 72X, The values for
2020:Q1 range from minus %2 to 1% percent, with a mean of just below

Y5 percent. All eight models report declines in 7% from their 2019:Q4 values,
with the mean decrease being 26 basis points. This mean quarterly change is

the largest observed since 2008.

However, the estimates for 2020:Q1 primarily reflect pre-pandemic
information. To give a sense of how these models will likely react to the
forthcoming data, the middle panel shows projections of X for a selection of
models assuming that the economy contracts and rebounds as in the Tealbook

projection in the coming quarters.
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Most models translate the projected near-term deterioration in the economic

data as an indication that 72® has declined, with some downward revisions
being larger than 1 percentage point. However, these downward revisions are
projected to reverse, to some degree, as soon as the economic recovery begins
next quarter. These reversals show that if the staff view of a relatively strong
bounceback in economic activity in the second half of the year comes to
fruition, then the widespread declines in 7% estimates shown here for 2020:Q2

will largely turn out to be short-lived.

Time-series projections of 7% and their associated uncertainty bands should be
interpreted with particular caution because the magnitude, speed, and nature
of the projected fall in economic activity is well outside the U.S. historical
experience that informed the construction and estimation of these models.

The uncertainty bands around the point estimates for these models have

% The top panel reports the range of “one sided” estimates—that is, the estimates for a particular
date are conditioned only on data up to that date. Although the modeling approaches and econometric
techniques differ across models, the studies have the common feature that they use time-series methods to
infer 7% on the basis of the co-movement of either macroeconomic series (like inflation, interest rates, and
real GDP) or both macroeconomic and financial data (like TIPS yields). See the appendix to this section
for sources and methodology.
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Estimates of the Equilibrium Real Federal Funds Rate in the Longer Run

Selected Time—-Series Estimates

Quarterly Percent

Range

= = Mean

- —
-~
S
= N el R -
-~
\

- \ -~ .

| \_\“\~’/\"\-——ﬂ—-—\

1 ] ] ] ] 1 ] ] ] ] 1 ] ] ] ] 1 ] ] ] ] 1
2000 2005 2010 2015 2020

Projections Conditional on the Tealbook Outlook

Holston, Laubach, Johannsen and Lewis and Vazquez—
and Williams (2017) Kiley (2015) Mertens (2016) Grande (2019)
2020:Q1 0.93 0.49 0.32 1.78
[-1.35, 3.21] [-0.42, 1.57] [-0.60, 1.24] [ 0.94, 2.57]
2020:Q2 -1.66 -1.42 0.50 -0.39
[-3.96, 0.63] [-4.33, 1.11] [-0.46, 1.45] [-2.14, 0.78]
2020:Q3 -0.42 -0.86 0.46 0.50
[-2.71, 1.87] [-3.24, 1.23] [-0.45, 1.38] [-0.74, 1.43]

Longer—Run Values from Selected Forecasters

Release date Percent
Tealbook baseline May 2020 .50
Median SEP Dec. 2019 .50
Median Survey of Primary Dealers Apr. 2020 .19
Blue Chip consensus Mar. 2020 .10
Congressional Budget Office Jan. 2020 .65

Note: The latest time—series estimates in the top panel are from 2020:Q1. The shaded vertical areas
in the top panel are NBER recessions. The numbers in brackets in the middle panel denote 68 percent
confidence bands. See the appendix for the sources of the values reported in the bottom panel.
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always been wide, but, with unprecedented changes projected over this and
the next quarter, the intervals shown in the middle panel portray even greater
uncertainty than in previous Tealbooks. As well as the uncertainty that exists
within each model about the prevailing state of the economy and the model’s
parameter estimates, many sources of uncertainty, such as the choice of
econometric approach and the possibility that historical economic
relationships are not applicable to the current context, are not captured by the

models’ uncertainty bands.

e The lower panel of the exhibit reports longer-term estimates of the real federal
funds rate from selected sources. The median in the April Survey of Primary
Dealers stands at 19 basis points, a decline of 21 basis points since January.
The Tealbook baseline assumption, at 50 basis points, is 31 basis points higher
than this median. The other three estimates were released before the severity
of the COVID-19 outbreak was widely understood.

The final four exhibits tabulate the simulation results under the Tealbook baseline
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for key variables under the policy rules shown in the exhibit “Simple Policy Rule

Simulations” and the optimal control simulations shown in the exhibit “Optimal Control

Simulations under Commitment.”
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Outcomes of Simple Policy Rule Simulations
(Percent change, annual rate, from end of preceding period, except as noted)

Outcome and strategy 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026

Nominal federal funds rate!

Inertial Taylor (1999) 1 2 Vi 1.6 23 2.7 2.8
Taylor (1993) 1 .8 1.6 2.2 2.6 2.7 2.6
First-difference 2.2 3.6 4.0 4.5 5.0 4.5 3.5
Flexible price-level targeting 1 A 1 2 i 1.2 1.7
Extended Tealbook baseline A .1 A 9 1.7 2.2 2.5
[72]
9 Real GDP
9 Inertial Taylor (1999) -7.2 6.4 34 2.3 1.8 1.5 1.3
© Taylor (1993) -7.2 6.2 3.2 2.3 2.0 1.7 1.4
bt First-difference -71.5 49 2.7 2.3 2.3 2.0 1.5
; Flexible price-level targeting | -7.0 7.1 4.0 2.7 2.1 1.6 1.6
E Extended Tealbook baseline -7.1 6.7 3.6 2.4 1.8 1.5 1.4
; Unemployment rate’
E Inertial Taylor (1999) 9.3 5.9 4.8 4.3 4.1 4.1 4.2
o Taylor (1993) 9.3 6.0 5.0 4.6 4.2 4.1 4.1
= First-difference 9.5 6.9 6.2 5.8 5.3 49 4.8

Flexible price-level targeting 9.3 5.5 4.0 3.2 2.9 2.8 2.9
Extended Tealbook baseline 9.3 5.7 4.5 3.9 3.6 3.7 3.8

Total PCE prices

Inertial Taylor (1999) .8 1.5 1.6 1.7 1.8 1.8 1.8
Taylor (1993) .8 1.4 1.5 1.7 1.8 1.8 1.8
First-difference v 1.2 1.3 1.4 1.5 1.6 1.7
Flexible price-level targeting 9 2.0 2.2 24 2.5 2.5 2.5
Extended Tealbook baseline .8 1.6 1.7 1.9 2.0 2.0 2.0
Core PCE prices

Inertial Taylor (1999) 1.1 1.4 1.5 1.7 1.8 1.8 1.8
Taylor (1993) 1.1 1.4 1.5 1.7 1.8 1.8 1.8
First-difference 1.0 1.2 1.2 14 1.5 1.6 1.7

Flexible price-level targeting 1.2 1.9 2.1 24 2.5 2.5 2.5
Extended Tealbook baseline 1.1 1.6 1.7 1.9 2.0 2.0 2.0

1. Percent, average for the final quarter of the period.
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Outcomes of Simple Policy Rule Simulations, Quarterly
(4-quarter percent change, except as noted)

2020 2021

Outcome and strategy

Ql | Q2 | Q3 | Q4 | QI | Q2 | Q3 | Q4

Nominal federal funds rate!

Inertial Taylor (1999) 1.2 1 1 1 1 1 1 2
Taylor (1993) 1.2 1 1 1 1 3 8
First-difference 1.2 1 1.2 2.2 2.8 30 34 36
Flexible price-level targeting | 1.2 1 1 1 A A 1 1
Extended Tealbook baseline 1.2 1 1 1 .1 1 1 1
Real GDP &
Inertial Taylor (1999) 3 -126 82 72 -44 107 65 64 EP
Taylor (1993) 3 -126 82 -72 45 106 63 6.2 E
First-difference 3 -126 82 75 -5.1 95 50 49 n
Flexible price-level targeting 3 -126 82 -70 41 113 72 71 o
Extended Tealbook baseline 3 -126 82 -71 -43 109 6.8 6.7 E
Unemployment rate! E
Inertial Taylor (1999) 3.8 14.8 9.9 9.3 8.7 777 67 59 )
Taylor (1993) 3.8 14.8 9.9 9.3 8.7 7.8 6.8 6.0 S
First-difference 3.8 14.8 9.9 9.5 9.0 83 74 6.9 =

Flexible price-level targeting | 3.8 14.8 9.9 9.3 8.5 75 64 55
Extended Tealbook baseline 3.8 14.8 9.9 9.3 8.6 76 6.6 57

Total PCE prices

Inertial Taylor (1999) 1.6 .6 7 .8 9 1.6 15 1.5
Taylor (1993) 1.6 .6 i .8 9 1.6 15 14
First-difference 1.6 .6 v 7 T 1.5 13 1.2
Flexible price-level targeting | 1.6 .6 8 9 1.1 20 20 20
Extended Tealbook baseline 1.6 .6 T .8 9 1.8 1.7 1.6
Core PCE prices

Inertial Taylor (1999) 1.7 1.0 9 1.1 1.1 1.6 15 14
Taylor (1993) 1.7 1.0 9 1.1 1.0 1.6 15 14
First-difference 1.7 1.0 .9 1.0 9 1.5 13 1.2
Flexible price-level targeting | 1.7 1.0 1.0 1.2 1.3 20 20 19
Extended Tealbook baseline 1.7 1.0 .9 1.1 1.1 1.8 1.7 1.6

1. Percent, average for the quarter.

Page 135 of 160



Authorized for Public Release
Class I FOMC — Restricted (FR) May 29, 2020

Outcomes of Optimal Control Simulations under Commitment
(Percent change, annual rate, from end of preceding period, except as noted)

Outcome and strategy 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026

Nominal federal funds rate!

Equal weights Nl A .6 1.7 2.7 3.1 3.0
Asymmetric weight on ugap 1 1 A 1 4 1.1 1.8
Extended Tealbook baseline 1 A 1 9 1.7 2.2 2.5
Real GDP

Equal weights -1.2 6.4 34 2.2 1.8 1.5 1.4

Asymmetric weight on ugap | -7.0 6.9 3.8 2.7 2.0 1.5 1.3
Extended Tealbook baseline -7.1 6.7 3.6 2.4 1.8 1.5 1.4

wn
o

9]
)
g Unemployment rate!
"; Equal weights 9.3 5.9 4.7 43 4.1 4.1 4.2
o= Asymmetric weight on ugap 9.3 5.6 4.2 34 3.1 3.1 3.3
2 Extended Tealbook baseline 9.3 5.7 4.5 39 3.6 3.7 3.8
E Total PCE prices
E Equal weights .8 1.5 1.7 1.8 1.9 2.0 2.0
o Asymmetric weight on ugap 9 1.8 1.9 2.1 2.2 2.2 2.2
= Extended Tealbook baseline .8 1.6 1.7 1.9 2.0 2.0 2.0
Core PCE prices
Equal weights 1.1 1.5 1.6 1.8 1.9 2.0 2.0

Asymmetric weight on ugap 1.1 1.7 1.9 2.1 2.2 2.2 2.2
Extended Tealbook baseline 1.1 1.6 1.7 1.9 2.0 2.0 2.0

1. Percent, average for the final quarter of the period.
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Outcomes of Optimal Control Simulations under Commitment, Quarterly
(4-quarter percent change, except as noted)

2020 2021
Outcome and strategy

QL | Q2 | Q3 | Q4 | QI | Q2 | Q3 | Q4
Nominal federal funds rate!
Equal weights 1.2 1 1 A 1 1 1 1
Asymmetric weight on ugap | 1.2 A N 1 A A A A
Extended Tealbook baseline | 1.2 q N 1 A A A A
Real GDP
Equal weights 3 -126 82 -72 44 108 65 64
Asymmetric weight on ugap 3 -126 82 -7.0 42 112 71 69
Extended Tealbook baseline 3 -126 -82 -71 -43 109 68 6.7
Unemployment rate’
Equal weights 3.8 14.8 9.9 9.3 8.7 77 67 59
Asymmetric weight on ugap | 3.8 14.8 9.9 9.3 8.6 75 64 5.6
Extended Tealbook baseline | 3.8 14.8 9.9 9.3 8.6 7.6 6.6 5.7
Total PCE prices
Equal weights 1.6 .6 i 8 9 1.7 1.6 15
Asymmetric weight on ugap | 1.6 .6 i 9 1.0 1.9 18 1.8
Extended Tealbook baseline | 1.6 .6 i .8 9 1.8 1.7 1.6
Core PCE prices
Equal weights 1.7 1.0 9 1.1 1.1 1.7 16 15
Asymmetric weight on ugap | 1.7 1.0 1.0 1.1 1.2 1.9 18 1.7
Extended Tealbook baseline | 1.7 1.0 9 1.1 1.1 1.8 1.7 1.6

1. Percent, average for the quarter.
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Appendix

Implementation of the Simple Rules and Optimal Control Simulations

The monetary policy strategies considered in this section of Tealbook A typically fall into
one of two categories. Under simple policy rules, policymakers set the federal funds rate
according to a reaction function that includes a small number of macroeconomic factors. Under
optimal control policies, policymakers compute a path for the federal funds rate that minimizes a
loss function meant to capture policymakers’ preferences over macroeconomic outcomes. Both
approaches recognize the Federal Reserve’s dual mandate. Unless otherwise noted, the
simulations embed the assumption that policymakers will adhere to the policy strategy in the
future and that financial market participants, price setters, and wage setters not only believe that
policymakers will follow through with their strategy, but also fully understand the
macroeconomic implications of policymakers doing so. Such policy strategies are described as
commitment strategies.

The two approaches have different merits and limitations. The parsimony of simple rules
makes them relatively easy to communicate to the public, and, because they respond only to
variables that are central to a range of models, proponents argue that they may be more robust to
uncertainty about the structure of the economy. However, simple rules omit, by construction,
other potential influences on policy decisions; thus, strict adherence to such rules may, at times,
lead to unsatisfactory outcomes. By comparison, optimal control policies respond to a broader set
of economic factors; their prescriptions optimally balance various policy objectives. And,
although this section focuses on policies under commitment, optimal control policies can more
generally be derived under various assumptions about the degree to which policymakers can
commit. That said, optimal control policies assume substantial knowledge on the part of
policymakers and are sensitive to the assumed loss function and the specifics of the
particular model.

Given the different strengths and weaknesses of the two approaches, they are probably
best considered together as a means to assess the various tradeoffs policymakers may face when
pursuing their mandated objectives.

PoLICY RULES USED IN THE MONETARY POLICY STRATEGIES SECTION

The table “Simple Rules” that follows gives expressions for four simple policy rules
reported in the first two exhibits of the Monetary Policy Strategies section. It also reports the
expression for the conditional attenuated rule that the staff uses in the construction of the
Tealbook baseline projection.! R, denotes the nominal federal funds rate prescribed by a strategy
for quarter #. The right-hand-side variables of the first four rules include the staff’s projection of
trailing four-quarter core PCE price inflation for the current quarter and three quarters ahead (7,

!'In the staff’s construction of the baseline projection, the federal funds rate remains at the
effective lower bound until the unemployment rate falls below 4.3 percent. Thereafter, the policy rate
follows the prescriptions of the conditional attenuated policy rule.
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and 7 3)¢), the output gap estimate for the current period (ygap,), and the forecast of the three-
quarter-ahead annual change in the output gap (ygap;3|: — ygaps—1)- The value of
policymakers’ longer-run inflation objective, denoted 7% is 2 percent. In the case of the flexible
price-level targeting rule, the right-hand-side variables include an unemployment rate gap and a
price-level gap. The unemployment gap is defined as the difference between the unemployment
rate, u;, and the staff’s estimate of its natural rate, u;, which currently stands at 4.3 percent. The
price gap is defined as 100 times the difference between the log of the core PCE price level, p;,
and the log of the target price-level path, p;. The 2011:Q4 value of p{ is set to the 2011:Q4 value
of the core PCE price index, and, subsequently, p{ is assumed to grow at a 2 percent annual rate.

Simple Rules

Taylor (1993) rule Ry, =r*R + 1, + 0.5(m, — wlR) + 0.5ygap,

Inertial Taylor (1999) rule R, = 0.85R,_; + 0.15(r!R + m, + 0.5(n;, — ©'R) + ygap,)

Conditional attenuated

rule Rt = 0.85Rt_1 + 015(1‘; + T[t + 05(7‘[[; - T[LR) + Ozygapt)

First-difference rule Ry = Re_q + 0.5(mpy3e — F) + 0.5A%y gap s

Flexible price-level

R; = 0.85R;_ 0.15(r*R —p}) — —ut
targeting rule t t-1 (™ +m + (pe — pr) — (ue —up))
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The first rule in the table was studied by Taylor (1993). The inertial Taylor (1999) rule
features more inertia and a stronger response to resource slack over time compared with the
Taylor (1993) rule. The inertial Taylor (1999) rule and rules that depend on a price gap, like the
FPLT rule, have been featured prominently in analysis by Board staff.? The conditional
attenuated rule has the same form as the inertial Taylor (1999) rule but responds less strongly to
the output gap. The intercepts of the Taylor (1993), inertial Taylor (1999) and FPLT rules,
denoted L& are constant and chosen so that they are consistent with a 2 percent longer-run
inflation objective and an equilibrium real federal funds rate in the longer run of 0.5 percent. The
intercept of the conditional attenuated rule, denoted 7, is zero over the next few years and then
rises to 0.5 percent over time. The prescriptions of the first-difference rule do not depend on the
level of the output gap or the longer-run real interest rate; see Orphanides (2003).

NEAR-TERM PRESCRIPTIONS OF SELECTED POLICY RULES

The “Near-Term Prescriptions of Selected Policy Rules” reported in the first exhibit are
calculated taking as given the Tealbook projections for inflation and the output and
unemployment gaps. When the Tealbook is published early in a quarter, the prescriptions are
shown for the current and next quarters. When the Tealbook is published late in a quarter, the
prescriptions are shown for the next two quarters. In both cases, rules that include a lagged
policy rate as a right-hand-side variable use the midpoint of the current target range of the federal

2 For applications, see, for example, Erceg and others (2012). An FPLT rule similar to the one
above is also analyzed by Chung and others (2015).
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funds rate as that value in the first quarter shown and then condition on their simulated lagged
federal funds rate for the second quarter shown.

A MEDIUM-TERM NOTION OF THE EQUILIBRIUM REAL FEDERAL FUNDS RATE

The bottom panel of the exhibit “Policy Rules and the Staff Projection” provides
estimates of one notion of the equilibrium real federal funds rate that uses alternative baselines:
the Tealbook baseline and another one consistent with median responses to the latest Summary of
Economic Projections (SEP).> The simulations are conducted using the FRB/US model, the
staff’s large-scale econometric model of the U.S. economy. “FRB/US r*” is the real federal
funds rate that, if maintained over a 12-quarter period (beginning in the current quarter), makes
the output gap equal to zero in the final quarter of that period, given either the Tealbook or the
SEP-consistent economic projection. This measure depends on a broad array of economic
factors, some of which take the form of projected values of the model’s exogenous variables.*
The measure is derived under the assumption that agents in the model form VAR-based
expectations—that is, agents use small-scale statistical models so that their expectations of future
variables are determined solely by historical relationships.

The “Average projected real federal funds rate” for the Tealbook baseline and the SEP-
consistent baseline reported in the panel are the corresponding averages of the real federal funds
rate under the Tealbook baseline projection and SEP-consistent projection, respectively,
calculated over the same 12-quarter period as the Tealbook-consistent and SEP-consistent
FRB/US r* For a given economic projection, the average projected real federal funds rates and
the FRB/US r* may be associated with somewhat different macroeconomic outcomes even when
their values are identical. The reason is that, in the FRB/US r* simulation, the real federal funds
rate is held constant over the entire 12-quarter period, whereas, in the economic projection, the
real federal funds rate can vary over time.

FRB/US MODEL SIMULATIONS

The results presented in the exhibits “Simple Policy Rule Simulations” and “Optimal
Control Simulations under Commitment” are derived from dynamic simulations of the FRB/US
model. Each simulated policy strategy is assumed to be in force over the whole period covered
by the simulation; this period extends several decades beyond the time horizon shown in the
exhibits. The simulations are conducted under the assumption that market participants as well as
price and wage setters form model-consistent expectations and are predicated on the staff’s
extended Tealbook projection, which includes the macroeconomic effects of the Committee’s
large-scale asset purchase programs. When the Tealbook is published early in a quarter, all of the
simulations begin in that quarter; when the Tealbook is published late in a quarter, all of the
simulations begin in the subsequent quarter.

3 The statistics associated with the SEP are unavailable in the current Tealbook because the FOMC
has not conducted an SEP since December 2019.

4 For a discussion of the equilibrium real federal funds rates in the longer run and other concepts
of equilibrium interest rates, see Gust and others (2016).
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COMPUTATION OF OPTIMAL CONTROL POLICIES UNDER COMMITMENT

The optimal control simulations posit that policymakers choose a path for the federal
funds rate to minimize a discounted weighted sum of squared inflation gaps (measured as the
difference between four-quarter headline PCE price inflation, 7F“E, and the Committee’s
2 percent objective), squared unemployment gaps (ugap;, measured as the difference between
the unemployment rate and the staff’s estimate of the natural rate), and squared changes in the
federal funds rate R;. In the following equation, the resulting loss function embeds the

assumption that policymakers discount the future using a quarterly discount factor, § = 0.9963:

T
L = Z Oﬁr {An (mffd —mtR)? + Au,t+r(ugapt+1)2 + Ag(Riyr — Rt+r—1)2}-
=

The exhibit “Optimal Control Simulations under Commitment” considers two
specifications of the weights on the inflation gap, the unemployment gap, and the rate change
components of the loss function. The box “Optimal Control and the Loss Function” in the
Monetary Policy Strategies section of the June 2016 Tealbook B provides motivations for the
specifications of the loss function. The table “Loss Functions” shows the weights used in the two
specifications.

Loss Functions
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/1u,t+‘[
Y- Ar
ugape+: <0 ugapei, =0
Equal weights 1 1 1 1
Asymmetric weight 1 0 1 1
on ugap

The first specification, “Equal weights,” assigns equal weights to all three components at
all times. The second specification, “Asymmetric weight on ugap,” uses the same weights as the
equal-weights specification whenever the unemployment rate is above the staff’s estimate of the
natural rate, but it assigns no penalty to the unemployment rate falling below the natural rate.
The optimal control policy and associated outcomes depend on the relative (rather than the
absolute) values of the weights.

For each of these specifications of the loss function, the optimal control policy is subject
to the effective lower bound constraint on nominal interest rates. Policy tools other than the
federal funds rate are taken as given and subsumed within the Tealbook baseline. The path
chosen by policymakers today is assumed to be credible, meaning that the public sees this path as
a binding commitment on policymakers’ future decisions; the optimal control policy takes as
given the initial lagged value of the federal funds rate but is otherwise unconstrained by policy
decisions made before the simulation period.
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ESTIMATES OF THE EQUILIBRIUM REAL FEDERAL FUNDS RATE IN THE
LONGER RUN

The top panel of the exhibit “Estimates of the Equilibrium Real Federal Funds Rate in the
Longer Run” shows a range of estimates of 7R from eight time-series models based on the
following studies: Christensen and Rudebusch (2019); Del Negro, Giannone, Giannoni, and
Tambalotti (2017); Holston, Laubach, and Williams (2017); Johannsen and Mertens (2016);
Kiley (2015); Laubach and Williams (2003); Lewis and Vazquez-Grande (2019); and Lubik and
Matthes (2015). For comparability, all computations use the latest vintage of historical data
through the quarter preceding this Tealbook. Moreover, the estimates are one sided in the sense
that, at each point, they make use of historical data only up to that point in time. As a result, their
historical movements can differ from the two-sided estimates reported in some of those studies.

The middle panel reports, for a selection of models, the point estimates and associated
68 percent uncertainty bands for 2020:Q1, 2020:Q2, and 2020:Q3, where the historical time
series have been extended by two quarters using the Tealbook forecast. The computation and
interpretation of these bands are specific to each study.’

The bottom panel shows LR values from selected forecasters. These values were
obtained as follows:

o “Tealbook baseline” is the staff’s assumption about the level of the equilibrium real
federal funds rate in the longer run.

e “Median SEP” is the median of FOMC participants’ projections of the federal funds
rate in the longer run minus the corresponding projection of PCE inflation.

e “Median Survey of Primary Dealers” equals the long-run median dealer forecast for
the target rate minus the longer-run median dealer forecast of PCE inflation.

e “Blue Chip consensus” equals the five-year-forward, five-year average consensus
forecast for the three-month Treasury bill rate minus the corresponding average
forecast for the annual change in the GDP chained price index. The horizon covers
the five-year period that begins with the first quarter of the seventh year after the
survey year.

o “Congressional Budget Office” equals the projected federal funds rate minus the
projected annualized quarterly change in the core PCE index, for the last quarter of
the tenth year after the release year.

5 For consistency, the pre-2020:Q2 data used in these projection exercises correspond to the
historical data in the Tealbook baseline. The ranges in the table represent both parameter and state
uncertainty. For the Holston, Laubach, and Williams (2017) model, the state uncertainty is computed using
the smoothed estimates; for all other models, the state uncertainty is computed using the filtered estimates.

Page 142 of 160



Authorized for Public Release

Class I FOMC — Restricted (FR) May 29, 2020

REFERENCES

Christensen, Jens H.E., and Glenn D. Rudebusch (2019). “A New Normal for Interest Rates?
Evidence from Inflation-Indexed Debt,” Review of Economics and Statistics, vol. 101

(December), pp. 933—-49.

Chung, Hess, Edward Herbst, and Michael T. Kiley (2015). “Effective Monetary Policy
Strategies in New Keynesian Models: A Reexamination,” NBER Macroeconomics

Annual, vol. 29 (July), pp. 289-344.

Del Negro, Marco, Domenico Giannone, Marc P. Giannoni, and Andrea Tambalotti (2017).
“Safety, Liquidity, and the Natural Rate of Interest,” Brookings Papers on Economic
Activity, Spring, pp. 235-316, https://www.brookings.edu/wp-
content/uploads/2017/08/delnegrotextsp 1 7bpea.pdf.

Erceg, Christopher, Jon Faust, Michael Kiley, Jean-Philippe Laforte, David Lopez-Salido,
Stephen Meyer, Edward Nelson, David Reifschneider, and Robert Tetlow (2012). “An
Overview of Simple Policy Rules and Their Use in Policymaking in Normal Times and
under Current Conditions,” memorandum to the Federal Open Market Committee, Board
of Governors of the Federal Reserve System, Divisions of International Finance,
Monetary Affairs, and Research and Statistics, July 18.

Gust, Christopher, Benjamin K. Johannsen, David Lopez-Salido, and Robert Tetlow (2016).
“r*. Concepts, Measures, and Uses,” memorandum to the Federal Open Market
Committee, Board of Governors of the Federal Reserve System, Division of Monetary
Affairs, October 13.

Holston, Kathryn, Thomas Laubach, and John C. Williams (2017). “Measuring the Natural Rate
of Interest: International Trends and Determinants,” Journal of International Economics,
vol. 108 (May), pp. S59-75.

Johannsen, Benjamin K., and Elmar Mertens (2016). “A Time Series Model of Interest Rates
with the Effective Lower Bound,” Finance and Economics Discussion Series 2016-033.
Washington: Board of Governors of the Federal Reserve System, April,
http://dx.doi.org/10.17016/FEDS.2016.033.

Kiley, Michael T. (2015). “What Can the Data Tell Us about the Equilibrium Real Interest
Rate?” Finance and Economics Discussion Series 2015-077. Washington: Board of
Governors of the Federal Reserve System, August,
http://dx.doi.org/10.17016/FEDS.2015.077.

Laubach, Thomas, and John C. Williams (2003). “Measuring the Natural Rate of Interest,”
Review of Economics and Statistics, vol. 85 (November), pp. 1063-70.

Lewis, Kurt F., and Francisco Vazquez-Grande (2019). “Measuring the Natural Rate of Interest:

A Note on Transitory Shocks,” Journal of Applied Econometrics, vol. 34 (April),
pp. 425-36.

Page 143 of 160

w0
2
oD
(]
]
)
(o
e
(V]
P
=
©
o.
)
S
(1]
)
(]
c
o
=


https://ideas.repec.org/a/ucp/macann/doi10.1086-680629.html
https://ideas.repec.org/a/ucp/macann/doi10.1086-680629.html
https://ideas.repec.org/s/ucp/macann.html
https://ideas.repec.org/s/ucp/macann.html
https://www.brookings.edu/wp-content/uploads/2017/08/delnegrotextsp17bpea.pdf
https://www.brookings.edu/wp-content/uploads/2017/08/delnegrotextsp17bpea.pdf
http://dx.doi.org/10.17016/FEDS.2016.033
http://dx.doi.org/10.17016/FEDS.2015.077

ies

()
-
(1]
|
)
w
>
=
)
o.
>
S
(]
-
()
c
o
=

Authorized for Public Release
Class I FOMC — Restricted (FR) May 29, 2020

Lubik, Thomas A., and Christian Matthes (2015). “Calculating the Natural Rate of Interest: A
Comparison of Two Alternative Approaches,” Economic Brief No. 15-10. Richmond:
Federal Reserve Bank of Richmond, October,
https://www.richmondfed.org/~/media/richmondfedorg/publications/research/economic
brief/2015/pdf/eb _15-10.pdf.

Orphanides, Athanasios (2003). “Historical Monetary Policy Analysis and the Taylor Rule,”
Journal of Monetary Economics, vol. 50 (July), pp. 983—-1022.

Taylor, John B. (1993). “Discretion versus Policy Rules in Practice,” Carnegie-Rochester
Conference Series on Public Policy, vol. 39 (December), pp. 195-214.

(1999). “A Historical Analysis of Monetary Policy Rules,” in John B. Taylor, ed.,
Monetary Policy Rules. Chicago: University of Chicago Press, pp. 319—41.

Page 144 of 160


https://www.richmondfed.org/%7E/media/richmondfedorg/publications/research/economic_brief/2015/pdf/eb_15-10.pdf
https://www.richmondfed.org/%7E/media/richmondfedorg/publications/research/economic_brief/2015/pdf/eb_15-10.pdf

Authorized for Public Release

May 29, 2020

Class II FOMC — Restricted (FR)

S}o9ysug9in

‘syulod afeiusosed ul s1abueyo ‘el swAo|dwieun Joj d1jhes sielenb noj wod) abueyo wedsed '
'syulod affeiusosed ul s1abueyo ‘el JuswAo|dwiaun 1o} (B1jHes sielenb om) wou) abueyd usdked 2
'SeARIUL JBLenb-Inoy pue Jelenb-om] Jo) 1deoxe ‘pre T

67 67 9T 9T LT LT X% ¢ g9 0S 2202
TL 09 ST 971 ST ST 8y TG €9 89 1202
v'6 L'6 rA T 6 8 6'9- gG- 09- - 0202
L'e L'e 91 971 v'T T £C 4 Ty Ty 6102
6'C 6'C 6T 6T 12C 12 62 62 ¥'g ¥'g 8102
fenuuy
Z1- L- LT LT LT 8T g€ 8¢ gq L'y 02202
g¢- gZ- 971 971 971 LT L9 Va4 v'8 29 01202
85 a4 TT T 8 L T2.- - €9- ze- ¥0:0202
e- e- 971 971 T v'T £C £C ot ot 06102
e- e- 6T 6T 6T 6T GZ GZ 61 61 08102
gloLrenb-no4
6'T- 8- ST ST 971 LT g9 ge €8 ZS O
LT1- LT- 971 971 LT LT 89 ¥'q 98 TL Z0:T202
g'G- 18- 6T 6T 8T (0)r4 €GT 6T T.T 212 O
1T gZT e 6 z- 9- 1'Ge- eee- 0'se- 9'ze- Z0:0202
T- T- LT LT A A 12 12 L'e L'e O
z- z- ST ST T Al 92C 9¢C Y 58 Z06102
zJoLenb-om|
LS 'S ST 971 9T LT g9 ze Z8 67 O
99 89 ST ST 91 LT 99 8¢ €8 9G €d
9/ 29 ST ST 91 971 L9 L'y ] g9 20
98 89 8T LT LT 8T 69 19 L8 Ll 10:1202
€6 6L 6T 6T 8T 6T 0L ¥'0T 6'8 rArA O
6'6 11T 8T 6T 6T rAr4 T2 6'82 o7 TTE €d
8T 09T 6- 0} 971- gZ- 0'Th- vle- STh- zLe- 20
g€ g€ 971 LT T T 0G- 6'G- 6'c- 9p- 10:0202
ge ge T T Al A 12 12 ge ge O
g€ g€ 12 12 ST ST 12 12 8¢ 8¢ €d
g€ g€ 6T 6T v a4 (0)r4 (0)r4 L'y L'y 20
6'c 6'c TT TT 4 4 T¢ T¢ 6'c 6'c 106102
Aerrend
02/62/S0 | 0Z/LTH0| 02/62/S0| OZ/LTHO| 02/62/S0| O2/LTHO| 02/62/S0| OZ/LTH0| 0Z/62/S0| 0Z/LTHO AR
©kl WwewAodweun | xeputsoud 3048100 | xepulsoud 30d das sy dads euiwon

(po10U Se 1d90Xe el [eNULR ‘UBdJed)
1uswAodwaun pue ‘sadlid ‘dao uissbuey)d

Page 145 of 160



'saffeoe [enuue MOUS SSNeA [enuue ‘siejjop (ZT0Z) paukeyo Josuol||ig 2
"paIe0Ipul Jeak Jo Jorenb yunoj 0] seaA snoinaid Jo Jerenb yunoj wolyabuey) T

(=}
[&\]
o Zv- 90z- €82 /9 6/T- €61- TZ¢- ¢C€C- G9z- 9/Z- T62- O00T- €T 69 69 2ooges ] snomaid
=) 06 J9T-  /92- 19 Ty-  6SI- ST2- S/2- €Te-  1Je- €18~ 19- €T 69 69 ZauoueAul “Aud ursbueyd
>
= eT- TT- ze- z2C 12- €2 ¢- T 9T- 9 9TI- T 0z L LT [e20| 9 9IS
T'9- 8T- GoT TV Z6- 86 0§ 02 TOT- S9T GS0.L T¢ 6T 0S T9T 3SUS JoPUON
L 9 8T A% T g g g T2 T¢ T1Z 0T vy 22 €€ asueRe(
£ G- 8/ 7 Tv- v 8T- - Ge- 78 692 6T e €¢ €8 feJopo4
2 6- €€ 0€ €e- 6T v €T v 60T v€ TT- GZ LT 8V %00q e Snona.d
LT- 6- 0T 0€ 62- & 6- T- ve- L€ 8T 8§ G2 LT 8v JS9AUI %9 "SUOD "1,A0D
99 8zl veEr- 1T 20T 2€T S¢r S¢St ¥1Z 618 6€9- SGI-| +v8 8T O suodwi |
8Y 0T 18- o) S, 6L 18 €. €Te 9.5 79 1§ TZ 0T LG spodx3g
698-  T08-  €89-  1S6- 0£8- ¥28- 06.- 8S.- T2L-  1¥9- 9lv- 988- T06- 066- T86- 2oog[es ] snomaid
m €98-  Ov.-  2T69-  VS6- €08- 69/- 9T.- G/9- 099- T/9- €Z9- 98- T06- 066- T86- Suodxe BN
(]
° €€ 18T L'T2- 29 GZT 2¢¥Z TST 07¢ Ve 8¢l 22l LSI-| 2L 66- TTI- | Xo0qeslsnoieid
(a2 5 T2t 6.T- 20 00T 0T /6 8TT z 8¢ SV 6°¢- Z.- 66~ TTI- S2INJONUIS 'SSIUON
2 (587 ZeT 8€T- €1 00T /LTI €ST 86T TG L6~ €£8h- 96 TT- T- TC |>ooqeslsnomnsid 2
S 85 G'ST SYT- €1 TST GST T.T 2V1 6¥T 602- £S¢- 68 TT- T- T2 |ssqbue 3 uswdnb3 =
A 1% A" GST- V- GOT 2ZPT 2ST 69T €82 89 IV¥S 8l- ve- €¢- 07- %00q e Snona.d <
rm T9 8T 2ST- V- TYT 8ST 9ST /L€ 9TT ¥9I- 86£- 8/- ve- €2 071- IS9AUI paX1) *Ald 'SBIUON =
[}
2 ST €8T 6vT- LT 68 00T 802 LS Ty T6- 099- 9.T g9 9% 0¢- 00q e Snona.d w%
B €8 002 €lT- LT 82T 81T VvE€ +Vee 69c 8€Z- 779- S8 59 9% 0¢- JUBWISOAU| elUBpISay
@]
mu 12 Ly G9- T2 9 9% 6% 8V Zv 929 005 L6- ve 2T 8¢ S30INRS
& €€ ZS LZ- 0€ ZS €9 7S €9 6 ¢8 992 L. 9- 6€ §9 S3|qeJnpuoN
6'S 6L 18- 6'S 8, 8. 08 6L €, €l 9Sy- C¢¢l-| 8¢ T8 O0¢€T s3|qeing
8¢ €e SZ- LT 62 TE€ GS€ 6¢ 86 8 STIb- 6% 8T TE 9F %00q e Snona.d
> T TS 6'G- 12 TG 0SS €S 2§ oy vor 2Sh- 89- 8T TE 9F "pusdxe 'suod [euosied
a9
w 0€ ¥'S T'G- T2 2y 6% 89 89 ¥€T 098 67y G- €T €7 €€ %00q[ea] Snona.d
3 8¢ TL 6" T2 9 69 V¥. G.L 1’9 TTE €S- 66 €T €¢ €€ "yound feuty ‘wop “Ald
Z 6T (037 o€- LT 62 7¢ v¥ ¥S 00T 082 L¥e- 6¢- Te T¢Z O0F€ %00q e Snona.d
& 9¢ ZS 9'G- 12 O 0S ¥S 09 §S €9 Lle- 9¢- Te T¢ O0F€ Safes eul4
|
m 8¢ 4% Y- € ZE 8¢ Lv T9 ¥0T 682 *VvIE- 66 TZ T¢ 0C %00q e Snona.d
S 9¢ L9 T.- €Z G9 99 /9 69 0L T¥Z OTyr- 06 12 T¢ 0C dao esy
a% 1¢20C | 11202 | 10202 | 6702 O | €0 | 20 | 10 O | €0 | 20 | 10 O | €0 | 20 wel|
1202 0202 6102

(po10U Se 1d80Xe el [eNULR ‘JUBdJed)
SuwR}| pareRY pue 1Npoid 011SaW0Q SSo 19 ey ulsebueyd
S399Ysuaa.n




Authorized for Public Release

May 29, 2020

Class II FOMC — Restricted (FR)

S}o9ysug9in

'safieone [enuue MOUs SanfeA enuue ‘siejjop (ZToz) paueyd josuolj|ig T

ev- 902- eee- L9 8y 4 €2 ZeT 93 601 PI00][e9 L SNONS.Id

06 L9T- L9¢- L9 8y ze o et 93 60T 1SeLojeAUl "Alid urebueyd

eT- TT- ze- 2e 6 4 €2 0€ 2T 4 90| 73 9%IS

T9- 8- g9T 154 L VT ST V'€ L2 gg- 8sLe JOPUON

L ) 8T vy (0% 6T 8- V- V€ g9- sstejed

ee- g- 8L eY L2 LT T TT TT- T9- leepe-

ze 6- e 0€ ST 8 ST €2 & Ve %00 [ea L snowed

LT- 6 0T 0€ ST 8 ST €2 & v'e- IS9AUI % 'SUOD ),A0D

99 82l Vel 1T 4> 9 143 4> g9 0€ spoduw|

8 €01 L8 & v g'g TT g1 6 09 suodx3

698- T08- €89- 56 026- 038- 8L cel- LLG €eg- PI00g[es L Snons.Id

98- ovL- 269- 56 026- 038- 8L cel- LLG €eg- 1SHodXa BN

ee 78T LT 29 9¢ ST ey 60I- €6 L9 %000 [ea L Shoeid

gL T2t 6L  T9 9¢ ST ey 60T- €6 L9 SDINJONIIS "SDIUON 3

ey zeT 8el- €71 89 99 67T €2 T9 TS 00029 L Snowe.d -

8's G'GT SYT- €1 89 99 61 €C T9 TS sa|qibuejul g ewdnb3 S

Ty 44" gGr- - 6'G 'S e 6- 69 'S %000[ea L Snoeid =

79 8T Zsr- v 6'G 'S e 6- 69 'S S9AUI pexI} “Alid ‘SSIUON %
=9

ST €8T 6vl- LT e A% 6°€ T6 LL TL %000 [ea L snowed

€8 002 eL- LT 4a A% 6€ T6 LL TL 1UBLLISIAUL B NIUBPISY

L Ly go- ¢ S 0¢ e S 4> TT SINBS

e S Lz 0€ S L€ 8T 8¢ 4> 8¢ S9|qeINPUON

6'S 6L L8 6'G 8¢ Ll gL 8'G 26 0S s9|qena

8¢ g€ ge- L2 9¢ 6 8¢ 6 8¢ 61 %000([e9 L snoa.d

TE TS 6'G- L2 9¢ 6 8¢ 6 8¢ 61 PUadxd 'SUOD feuosied

0€ 'S TG T2 8¢ 14> 8¢ S S 9¢ %00 [ea L showed

8¢ TL 6L T2 8¢ 14> 8¢ S Sy 9¢ ‘yound feu} "Wwiop “Alid

67T o 0€- L2 22 6 22 87T 4> 0¢ %000 [ea L snoweid

9¢ A 9G- L2 e 6 e 8T 4> 0¢ Safes feuld

8¢ vy ev- €2 S 8¢ 0¢ 67T 6 9¢ %000[ea L snowaid

9€ L9 T €2 S 8¢ 0¢ 67T 6 9¢ dao eay

2eoe TeoZ | 0eoC 6702 | 8T0C LT0z | 910c | GTI0C v10Z | €702 we}|

(pPo10U BS1IMIBY10 SSa|UN ‘PaTRIIpUl JeaA Jo Jalenb yuno) 01 leaAsnoinaid Jo JeLenb yuno) woiy abuey)d)
Swe}| pareRY pue 1Npoid 011SaW0Q SSo 19 ey ulsebueyd



"paIe0IpuUl Jeak Jo Jarenb yunoj 0] seaA snoinsid Jo Jerenb yunoj wolyabuey) T

g 6 v eT- - o8 g z 9 z o8 re- 1 0T~ O 6'- »00q[ea1 snoinsid
Q 0T €T GT- - 8T +vT 2T /L €T VI Lv vT- 0T- O 6- seloluBAUL *Ald Ul 8bueyD
N
N
z T- T- - z - - o 0} z- € e- 0 z T o8 [e20| 9 9IS
= z- T- v T e- € - T - o 6T T T T 4 S5UBJOPUON
0} o T z 0} 0} (0} o T z g 0} z T T asWeRAd
z- o g o8 e ¥ - 0 e- g ve T z z g lesepa-
- z- 9 g 9- ¢- T o8 T Lz 0C 2T v o8 8 »00q[ea1 snoinsid
€ z- z g G- T - O v- TT 02 T v o8 8 JS9AUL 79 'SUOD '},A0D
6'- 9T- 6T o8 €T- 9T~ GT- 6T- v2- 29 9Tl €3¢ €T €- 0O suodwi|
g TT 0T- 0} 8 6 6 8T 6¢ 8% 16 OT- z T L- suodx3
z- - L 4 0} g-  v- G- 6- G2 6§ O ST T- L- »00q[ea1 Sno s id
° € G- 6 v g- 8- 9- T- g v- vz €1 ST T- L suodxe BN
wn
3 T 4 9- z- o8 g o8 g 8 o8 82 G- - € - »00q[es1 snoinsid
° 4 € G- Z- € 14 4 o o T 8T- T- - e- V- S9INJONUIS 'SOIUON
~ 4 zT v'1- T 6 TT +vT +71 ¢ 8- 96 9- - O 4 »00q[ea] snoinsid
2 o ST G1- T ST ST 9T €1 €T 2¢ ¢€¢ 6 - 0 4 so(qibueju % Jewdinb3 2
2 g 9T 0C 0} €T 9T LT 6T 6¢ V- g8 O0OT- e- e T »00q[ea1 SN id =
& 8 8T 0¢ 0} /T 6T 8T 9T €T TeZ TS TT- e- e T JSOAUI poX14 "Ald 'SSIUON o
= <
0 —
e, T o 9- T o8 4 L TT 2T T- g& 9O z z T- »00q[es1 snoinsid 2
,m € L L- T g v 8 0T 0T 6- Te /L z z T- JUBLLISSAUL e iU SaY £
5 €T €2 Te- 0T Z¢ Tt v v T2 1% 6S2 Ly ITT 0T €T SIOINRS
L= g 8 - 4 L 8 8 8 L GT 0¢ 0T T- g 6 S9[ge.npuoN
Au 4 g 9- 4 g g g g g vz €¢ 0T z 9 6 s9|qeng
6T €2 LT- 8T 0z T2 V¥ 8¢ 89 Z6C L62 €€ 2T T¢ o0t »00q[e31 Snoinsid
12 Ge 0v- 8T ge ge¢ 9t /€ €e 6.2 CTTe LY 2T T¢ o0t "pusdxe 'su0d [euosied
) GC 9 ev- 8T 9¢ I¥ 8% 1§ 0TT 982 LTy L€ 2T 0¢ 8¢ »00q[ea] snoinsid
< ze 09 L9 8T /'S 8§ 279 €9 'S 06 GOor TG 2T 0¢ 8¢ ‘yoind [euty "wop “Alid
3 6T (0% o€- L 6¢ €€ S¥ GS§ 20T 982 L€e- 6°¢€ Te T2 67¢ »00q[ea1 snoinsid
Z 9¢ €g 9'G- LC Y TS 9§ 29 'S 96 €9 9¢- Te T2 67¢ SOfes feuld
o~
! 8¢ 4% ev- €2 Ze 8¢ Iv T9 Y0l 682 V'€ 66 T2 T2 0t »00q[ea1 snoinsid
S o€ L9 T2l €2 g9 99 /9 69 0L TI¥ 0Ty 06 ¢ T2 0t das sy
m
P 120 | 1120C | 0202 | 670 | ¥O | €0 | 20 | 10 vO | €0 | 20 | 10 vO | €0 | 2O we|
<
© T20C 0202 6T0C

(pe10U Se 1deoxe atel enuue ‘sjulod afelusdled)
10NP0 id 211S9W0 SSO U9 [eay ulsabueyD 01suoiINgliuodD

S}o9ysug94n




S}o9ysug9in

m
5
a 'sef [ednfeu pue ‘|10 ‘SI010NPUOD WSS ‘SeINdWod apn(oxe spodw 1 spoob 8100 g
z 'sioIoMm ANSnpul-a1eALd g
= "peIe0Ipul Jeak Jo Jorenb yunoj 0] seaA snoinaid Jo Jerenb yunoj woldyabuey) T
0T ZT TT- TT- 2T 2T v1 21 g 62 S¢ LT ZT- 0T- 9- £00q[ea1 snonsid
0T 2T  0T- TT- ¢t ¢l €T 0T 6 ¢ ve 6T ¢T- 0T~ 9- | exepursond Im-ureyo spoduispood 8100
0¢ VT 6 LT €T 6 14 (OX) 6TT ¢¢ 6V7I- €11 6 € T ooqres] snoe.d
17¢ L 8 0¢ V- €T V1 L 91 9TI- S9 Z8 (x4 15 T S1S00 Joge| 1un
A 6T 1 9¢ 6T 6T 6T 671 0T 05 €9 /¢ 6T T- 6¢C ooqes] snoe.d
(A ST €T oV ST ST ST ST 0T STI- 0ST €7¢ (A 0} 0€ Inoy Jed uoesuadwio)
L 1 g € 8T 9 0T 9T OT- L'6- 8¢ 6% Ll 6 v- 6¢C ooqes] snoe.d
3 TT L 4 6T 6T T T 8 9- T 08 §G- 0T v- 0¢ dnoy Jed ndino
m 101035 ssaulsng
nm [A4 L¢C 6 LC S¢ 6T 6T 9¢ 0T 6¢ 8¢ 9¢ 9¢ €€ T¢ 2l00qesl snolns.id
Wm (x4 81 LT L 81T 81 LT LT €T T 0T (A 9¢ 0€ e zuoirestedwoo Apnoy ‘103
G
om 0¢ 91 LT €¢ 9T 9T 9T 871 6T €2 ¢ 0¢ 0¢ 8¢ 2¢ ooq[ea] snone.d S
) 6T 91T €T €¢ ST ST 91T LT e e 71- 0%¢ 0¢ 8¢ (x4 ABius 79 pooy X3 X
:,m T¢C 87T 9 0¢ 8T 8T LT 61 0¢c 9¢ ¢2¢ T1 ¥Z 8T 0¢ ooqesl snoe.d &
Q 0¢ LT 9 0¢ LT LT LT 81 (x4 q¢ e T e 81 0€ dD =~
8 91T ST €T ST VT VT VT 97T LT 6T 0) LT TT 8T VT 300q[es] snoinsid
umu ST VT ¢T ST €T VT VT 97T LT LT T- LT TT 81 V1 paseq 1o ew ‘ABus 79 pooy X3
< LT 97T VT 9T 97T ST ST LT 6T 6T ) LT €T T¢ 6T 00q[es] snoinsid
LT 97T TT 9T ST ST ST 8T 6T 8T 6- 97T €T 17¢ 6T ABus 79 pooy X3
0¢ ST 87T 6 ve vZ 6@ g € 0T 8¢ 0¢ g G- 9 ooqesl snoe.d
=z 0¢ €1 9v 6 0¢c 6T [/ g € T vvT T¢ g G- 9 pooH
S 8z Oov 95T~ €T 0e  ¥e ¥ €S vS L€ vZs- 60I-| 6% 28 v8l jooqes L snoveid
g 6T 8¢ €eT-  €T- 82 9¢ E€v Vv ST 0L 2% T0T-| 6% 28 V8l ABseuz
m 8T LT L VT LT LT 97T 8T 6T (x4 g¢- €1 VT ST e 00q[es] snoinsid
2 LT 97T 8 VT 97T 97T 97T LT 8T 6T 91T- €7 VT ST e Xapui8oud “m-ureyd 30d
|
Q 8T LT CT 9T LT LT LT ST 97T LT € ST €T 81 e 300q[es] snoinsid
Z 8T 97 6 97 9T LT LT 9T 8T €T 8- V7T €T 8T V¢ xopul 8oud Im-ureyd 4as
S 9
7 120C | 1120¢ | w0202 | 6T0Z | YO | €0 | 2O | 1 vO | €0 | 20 | 1O vO | €0 | 20 wel|
<
© T20C 020¢C 610¢C

(po10U Se 1d90Xe el [eNULR ‘UBdJed)
SIS0 pue sadlld ulssbueyd



May 29, 2020

'sef fednTeu pue ‘(10 ‘s101oNpuodiwss ‘seindwos apnjoxe suodwi spoob 210D g
'SiMIoM Ansnpul-eleAld T

0T T TT- TT- 4 6 6- eV V- cc 2100 €3] Snona.d
0T T 0T- TT- 4 6 6- cY- V- 2¢ 2dpulaoud “m-ureyd spodw i spoob 810D
0¢ 71 6 LT 0T 9¢ 8 LT Lc 0¢- 0oq[es ] snoina.d
T¢C L 8 0¢ 0T 9¢ s LT L2 o¢- SIS00 Joge| 1un
[A> 6T [ 9¢ 144 8¢ 0¢ 1744 o€ €- J00qes ] snoina.d
(A ST €T oY Ve 8¢ 0¢ 1744 o€ €- Inoy Jed uoesuadwio)
2 zT g o) 8T 7T TT €T L oy 8T 00q e SNoINS.Id
S TT L v 6T A TT €T L o8 8T Inoy Jed Indinp
° 101035 ssaulsng
2
2 [Ar LC 6 LC o€ 9¢ (A4 6T €¢ 0¢ {00Qg[eal snoine.id 2
S (A4 81T LT Lc o€ 9¢ (A4 6T €¢ 0¢ uoresusdwod Apnoy ‘103 =
P o
— 0¢ 91 LT €¢ (A4 81 (A4 0¢ LT LT )0oq[es] snoina.d m
S 6T 971 €T €¢ (A4 81 (A4 0¢ LT LT ABoue %2 ooy X3 o
3 T¢C 8T 9 0¢ (A4 4 81 14 A [ )00q[es ] snoina.d &
m 0¢ LT 9 0¢ (A4 4 81 14 A 1T IdO
o
= 9T ST €T ST LT T A TT TT TT jooqrea] snoine.id
Au ST A T ST LT T A TT 1T TT paseq xew ‘ABJeue %2 pooy X3
LT 97T A 9T 6T LT 8T T ST 9T yooq[ea] snoinaid
LT 97T TT 9T 6T LT 8T T ST 97T ABoue 2 pooy X3
= 0¢ ST 8T 6 g L 8T- o 8¢ L )ooqea] snoinaid
= 0¢ €T 9v 6 g L 8T- 15 8¢ L pooH
3 8¢ oY 9'ST- €T- 6€ 08 0¢ ¥'91- T.- 6¢- J0oq[es ] snoina.d
B 6¢ 8¢ €er- €T- 6'¢ 08 0¢ ¥'91- T.- 6¢- ABJoug
m 8T LT L A 6T 8T ST € 17T T yooq[ea] snoinaid
| LT 97T 8 A 6T 8T ST € TT T apulaoud “IM-Uuryd 30d
o)
w 81 LT A 91 €¢ 0¢ QT 6 ST 8T )00q[es ] snoina.d
Ko 8T 971 6 971 €¢ 0¢ ST 6 ST 81 xepulsoud “m-Uuryd 4ao
© [4404 Teoe 0c0c 610¢ 810¢ L10¢ 910¢ ST10C 102 €10¢ wel|

(pPa10U BS1IMIBY10 SSa|UN ‘PaTRIIpUI JeaA Jo Jalenb yunoy 01 leaAsnoinaid Jo Jelenb yuno) woly abuey)d)
SIS0 pue sadllid ulsabueyd

S}o9ysug94n




Authorized for Public Release

May 29, 2020

Class II FOMC — Restricted (FR)

S}o9ysug9in

'syuawisn(pe uondwnsuod [e1ided pue uoireneA AIoJUsAUl Ylim BfeJ enuue ‘abueyd usdied /.
'safieoe [enuue afe SanfeA [enuue ‘suol||iw ‘pAsT 9

"aleJ [enuue ‘abueyo Jusdked ‘G

"Pa1R2IpUI JedA 8y Jo Jelenb yuino) syl o) ake SanfeA enuuy
"renualod mojeq Buiresedo si Awouods sy Teyl Sa1e2IpuUl Jequunu aAIBau e indino [enuslod pue [enide Usamiag S0usB)Ip Usdked

"PoIR0IpUI JeaA BU) JO Jelrenb yunojayl Jo) ake SanfeA [enuue ‘usded '€

'spuesnoy) ‘abueyd Ajyiuow abeeny g

"PoIR2IpUI SSIMIBI0 SSIUN ‘paledipul Jeak Jo Jerenb yunoy o1 reak snoinaid Jo Jelenb yunoy) wouyabueyd T

67T o) ze- TC o) € 0T T¢ Ze €8  ZOIT- 0¢ TC 67T €¢ ¢9leJ Buines jeuoireu BN

LT 19T 9T LT L9T 29T 8ST 2SI 9¥T GOT 66 YA LT ST 61T 9.l BuInes feuoiteu ssolo

L6 €6 '8 L6 €6 68 98 ¥'8 ¥'8 el 66 ¥'8 L6 S6 96 edND JO dJeus 11joid

T0T €61 98T- 2¢ 1’92 6GS 08T G/ 066 979- €6 6vr- | 90T 6 09T ,sijoud sresodiod

L'l T8 8T 9/ T8 06 €6 4" 8¥YT 96T ¢2Z/2 TOT 9/ L'l 8. £100g[ea| snomalid

Ll 08 eTT Ll 08 16 v'6 10T €TT 2SI 6TE 96 Ll Ll 8/ ¢9lel Buines jeucsied

SZ Y- 85 v'e 0T- LT 98- 78 TS Z6T- 068 €9 oT TC ST $l00g[es ] snomalid

8¢ ZT 0¢ 9¢ € g€ L= A 9ZIl- 2ZOb- TS.L 8§ 12 TC ST Wooul 'sied 8|0esodsIp [eay

g5 ¥'8 €9- (087 Z8 €8 g8 .8 68 862 STV 6%¢- ge 8¢ Ly «ddD BUILON

Buines pue awoou |

¥'9T 8T TET 0.1 ¥ST  0ST  9%VT  Z¥T 8€T 82T OTT OST 19T 0T 0/T oS3 [es 30 IUBA Jojow Y617

vT €T TT €T €T €T T ZT TT 0T 6 ST A €T €T oSuess BuisnoH

9L €L 6'S9 0'SL €z, 0T, 969 089 669 €9 TZ9 g€ 0S. ¥Ss. SS. 1000 [ea | snomalid

09 6T. 559 0'SL 6T, ¥0.L 189 T/9 G699 09 809 9¢€ 0S. ¥Ss. §S. ¢'Bjw - a1l vorrezi NN Alceded

LS 6 STI- 2T- T T8 00T T€T 60T T9T 28y TI- G- L ge- $l00g[ea | snomalid

95 G6 0Zl-  2T- g8 66 66 96 G0T §€ TS 29 G- L ge- 'poud “nsnpui BuLnioenue N

LY L'l oTT- L~ 95 99 L8 66 €l 16 6TY- G/- oy TT oA $I00g[ea snomalid

6 6L zzr- L v €8 L8 v 69 €Yl  8lr- TL- v TT € guononpoJd eusnpu|

6 - ee- ST - 6- §T- ¢t €e- 96  TEe T ST vT T 1000 [ea | snomalid

L 0T- 0S- ST 0T- 61T- 67  6%¢- 0§ 29 69 T- ST vT vT ydeb Indino

1’65 G695 €85 €09 G6G €65 685 985 €85 L/S 0SS T09 €09 €09 Z09 ¢pusll uoirndod-ol-uswAoldwz

1’65 9'8g 295 019 983 T8 ¥.S 199 295 7SS  ¥IS 809 0T9 809 909 |0y uoiendod-o1-luswioldws

0S 0'S ¥'S (57 0S TS TS TS ¥'S 9/ 8€T Vv 7 A% A% 000 [ea| snomalid

LY 6 €9 (57 67 ZS 95 6'S €9 0L €0T Vv (57 A% A% gluewAo|dweun Jo arel ineN

LY ¥'S 6. ge ¥'S 85 Z9 89 6L TTT 09T 8¢ g€ o€ 9€¢ 1000 [ea | snomalid

SY LS €6 ge LS 99 9/ 98 €6 6'6 8¥T 8¢ G€ o€ 9€ 3kl JuawAodwsaun

08¢ 2.S 66/-  8.T 86¢ 819 09 TO9 Sly ¥9.'T 962'S- 6ST- | 012 €02 6ST Ausw/o|due |joiked wejuoN
uononpoud pue wswAodw3

12202 | 1T20Z | :020C | 610 | O €0 20 0 O €0 20 0 O €0 20 wel|

1202 020¢ 610C

SJI07edIpU | 2IWIOUOJB0 JOB |\ Y10

Page 151 of 160



'syuawisnpe uondwinsuod [e1ides pue uoirenen AlojusAul yiim ‘abueyo wueded ‘G

m 'safieoe [enuue afe sanfeA ‘suol||iw ‘pAaT
2, "pa1R2IpUI JeaA U] Jo Jelenb yunojay) Jojake ssne A
X ‘fenuslod mojeq Bureledo s1 Awouods ay) eyl Seledipul Bquinu aAiebsu e indino fenusiod pue [enide UsSMISd 80UsIB44IP USdkd 'S
= "poIR0Ipul JeaA ay) Jo Jalenb yuino) syl 1o ake sanfeA usdsed g
p 'spuesnoy) ‘abueyd Ajyuow afelony T
6T € ze- T2 v LT LT Sy €g oY .l Buires jeuoireu BN
L'/T L9T 9T L'/T 6'LT 08T T8t 96T €0¢ 261 k1 Bunes jeuoieu ssoi9
L'6 €6 ¥'8 L'6 6'6 6'6 S0t S0t Tcl 81T zdND Joareys 11joid
T0T €61 9'8T- (A4 A4 9- €e 8'0T- L9 6'c shjoud artodiod
L'/ 18 8T 9L 8L 89 g9 S'L S'L €9 2100qeal snoina.id
L'/ 08 €11 L'/ 8L 89 g9 S'L S'L €9 k1 Buines feuosied
m G¢ Tv- 8'G ¥'C 6'C v'e 91 X €9 S¢- ooqes] snoa.id
3 8¢ zT 0c- 9¢ 6 14> 9T o€ €5 S awoou| 'sied a|qesodsIp [eoy
nm 99 '8 €9- 0074 67 67 g€ 8¢ Sv vy ddo [eulWoN
Buines pue awoou |
= 3
1w 4] 8Vl TEeT 0T ¢'LT T.T SPA» V.l g9t g'qr SO[eS 3IURA Jojow 61T :m
=l A €T TT €T ¢T ¢T ¢T TT 0T 6 ySuess busnoH ~
= wv
0 —
hS 9L e€cL 6'99 0'S.L 0'LL 8'G.L vl 6. 8'G.L Sv. 2100qeal snoina.id &
M 09. 6'T.L G'99 0'G.L 0'LL 8'G.L vl 6. 8'G.L SV zBiw -8re1 uonezijnn Angeded £
m L'S g6 STT- C'T- (4 q¢ 1 LT- V1 TT 300q[es] shoinsid
13 9'G 66 0cT- T 2¢ G¢ o) LT T TT "poud *nsnpul Bulnioe jnue
k= LYy L'l 0TT- L- (087 9¢ € e v'e €¢ ooqes] snoa.d
Au 6" 6L (4% L- 0074 9€ €- v'e- v'e €¢ uononpo.d [eLIsnpu|
6 v- ge- ST €T 9 € G- 0T- oe- £100q[esl snoinald
> L 0T- 0'G- ST €T 9 €- G- 0T- o€- ¢deb indino
M\ L'6S S'65 €83 €09 209 2’09 209 209 €09 09 zZPusi L uoire|ndod-03-uswAo|dws
£ L'6S 9'83 295 019 909 T°09 L'65 769 €'63 5’83 z011ey uoire|ndod-o3-jusw/o|dw3
m 0S 0S 'S 1587 Sv 9v 8V 67 TS 'S 2{00qeal snoina.id
| LY 67 €9 1587 Sv 9V 8V 67 TS 'S AuswAo(dweun jo arel INEN
2 Ly ¥'S 6L g 8¢ Ty 8v 0'S LS oL 2looqes L snonaid
3 S LS €6 g€ 8¢ 1574 8 0'G LS 0L 2Pkl uswAodweun
- 08¢ 2.S 66.- 8.1 e6T YA G6T L2z 052 z6T rusw/ojdwe |joiked wiejuoN
P uononpoJd pue wewfojdwi3
<
© [44014 Tc0c 0c0c 6102 810¢ 2102 910¢ G102 102 €T0¢ wil|

(pPa10U BS1IMIBY10 SSa|UN ‘PaTRIIpUl JeaA Jo Jalenb yunoy 01 leaAsnoinaid Jo Jelenb yuno) woi) abuey)d)
SJ0Je21pU | 21LIOU0JD0 JOB A BYIO

S}o9ysug94n




Authorized for Public Release

May 29, 2020

Class I FOMC — Restricted (FR)

S}o9ysug9in

“(sonuoAaI xe) ur o3ueyd paje[si3o e ‘ojdwrexs 10j) suonoe Aorjod [80SIJ ATRUONQIOSIP 0} J[qeInqLuie H. jo uoniod ay) st
(smyaduur [eosty) 1. "sororjod Xe) pue 1ojsuer) ur soSueyd Aq PeONpUT ST JeY) JUSWIISIAUT SSoUIsnq pue uondwnsuod pjoyasnoy [ear 0} UOTINQLIIUOD PIJBWITISS oY)
snyd ‘soseyoind [eo0] pue 9e)s pue seseyoind [e10pay ur SOFUBYD [[e WOIJ Y)MO0I3 pueop 930133k 0] SUONNGLIUOD JOAIIP Y} Jo wns ay) sfenbo i1 *(s19sj0

[e1ouRUL} pue $1095J0 Jerjdnnw Aue Surpn[ox9) puewop 91e3aI3Te Jo YImoI3 9y} 0) 10309 JUSWUIIAOS 9} JO UOINGINUOD 810} Y} sarnded ainseouwt g YL,
‘siseq [enuue ‘owodur [euosiad sjqesodsip [ea1 ur 93ueyd 0} uorNqQLIUOd jurod 93BIUADIA] "¢
‘pajeoIpUl JBAA JO 1931enb y1anoj 03 1894 snoraaid jo 1oyrenb ylnog woiy 93ueyo oY) 0) I19JoI SAN[BA [ENUUY ‘7
‘parsnipe A[feuoseas jou sonfea A[1)ren) ‘SIseq Jedk [BOSIJ B UO PIIe]S SANeA [BNUUY ‘|
G- 0 I~ 0 14 9 I ¢ I 0 =y0
T 1c e T G- G- V'l I~ I~ I~ [e21[94D)
(4% Sl 9¢l 9 €= 9C v'e ¢ ¢ T SI9JSUe) pue SOXEB],
- ¢ ¢ 0 I- I- ¢ T I8 0 saseyound [e00] pue eI
€ 8 €C N - 0 9 ¢ 4 N saseyomd [eropa,
g §L 9L 4 6" 9°c- a4 8 9 & YooqIpa ] snolaaid
9T €T Iyl 9 9- 8°C- 9¢ g 9 ¢ (19) suonde Korjod Areuonarsiq
0¢- €Y €L L L- LT 6v 0T v T #(d4) 109132 TedsT]
9JeI [enuue ‘JO [ea1 ur d3uryd 0} uonnqLiuod jurod ageIuadIod 7S10JBIpul [edSI]
0¢ €81 Y6e- 0- el- S- 8- 4! 8 8 [€00[ pue 91815
86- LT- 9 el I I I € I % [eIopod
spuesnoy) ‘sfjoiked Aqyyuow ur oSueyd Jou aSeroay JUIWAO[dUId JUIWIUIIA0L)
1'9- L 68 v- I'l- 61~ 8T 6" 4 6" ¢S9XE} WOIJ uonnqrouos)
9LI- 1'81- 667 91 9 61~ e 'l 4 4 ¢SI9Jsuel) woly uonnqruon
Ler- eov- VSL L 8¢ 'l 0¢c 9¢ 6'¢ ge awoout [euosiad ajqesodsip [eay
0¢ 0°ST 0S¢ S8 0°¢- 0°¢- v- L S1- 8'1- Uuononnsuod [ed0] pue 21e1§
6C L Ieri- 'l 8- 8- G- 09 ST 07¢ JuSUISIAU]
ges 8T Y L 8'1- 8- ! €C 91 9 uonduwmnsuo)
X% Le 81 8 L1- 6" 0T 0¢ ST 8 soseydIng
QJel [enuue ‘@3ueyd JudIad [Bay VdIN 99} Ul JUIUWIUIIA0D)
9601 <001 I'e6 0¢8 L601 T'T1T 001 oL S'LL 09L onqnd £q pray 19p [e19pa]
6'CI- L'ST- 9TE- 9L 06 L0t~ 1'91- TS 4 % oyap/snidms paysnlpe A[[eoroL)
61 01 91 61 ST ST 91 81 91 1! ISaIolUT JON
6°CI- 8'LI- 6°Ce- (% (e ClI- Gel- 6C (4% |4 noyop/snidms Arewtig
£0c 8rI- 88¢- 'L I's- 80I- 0cLI- 9" 8¢ §& §00qpa ] snoitaid
8vI- 6'81- Sve- L S LCr- I'LT- 9v- 8¢ o noyep/snidmg
dao Jo 1ued1ed
YyL- 996- 008°1~ L8¢E- el $99°C- 015°¢- 786~ 6LL- §99- noyep/snidmg
PSEl €89°1 SeTT v8I°1 Se0's T€0°S $9T9 Lyv'y 6017 786°¢ skepnQ
019 LTL Sey L6L €6L°¢ L9ET SSLT (43 0ge’e 91€°¢ sidreooy
SUOI[[Iq ‘SIe[[OP [EUIION 393pnq [e1apaj payrun
0 €0 20 10 Te0T 120C 020C 610C 810C L10T woyy

020¢

SUId)] PIJE[dY PUE SIUNOIIY J0}IIS-JUIWILIIAOL) JO SUONIAf01] JJels

Page 153 of 160



‘sprodwir [10-uou "S°) JO sareys 3uisn paje[no[ed saje3ai33e [dD uS1aIo] g
's110dx9 "G ) JO sareys Sursn paje[nofed sare3aI3se JqO uSeIo |

= 6C 6C 6C Le ¢ oy ¢1- I'e Ve 0¢ 8¢ €1 BUIYD "Xd SAIWOU0II JoxjIew Furgroury
e wnpusappy
M, Lt Lt Lt Lt 9¢ €T 8- 6V e (a4 (2 6C [tzerq
o e e (42 e 6C 9¢ [ e e 9C v Sl OJIXON
m e e e Ve e 8¢ T 8¢ Le 0¢ 6'v 0¢ BOLIDWY Une]
¢ ¢ ¢ ¢ I'c 07¢ € (4% L (4% 14 ¢l BUD
I'c I'c I'c 81 (4! 8¢ ! 91 L1 G- 6’1 0c BAIOY
9C 9C ¢ ¥ 0¢ 8¢ ¢1- 9¢ 9°¢ 0¢ 8¢ 01 BISY
8T 8'C 8'C 9'C €T INY 6" 9°¢ 61 67 oY €1 SIIOU0I9 JayIew JurSIowyg
91 91 91 91 91 ¢l 1" 81 6’1 ¢ v 4 Auewion
(4! (4! (4! (4! ¢l 6 9°1- L I'1 L 07c ¢ Bale oy
91 91 91 91 Sl L1 V- I'c 14 L1 Y4 'l wop3ury pajun
14 14 ¢ 4 T I- I'l- ¢ 8 14 ¢ ¢ uedef
91 91 L1 81 € 6 01- 9 L1 91 e L1 epeue)
QL 1 'l 1 1 €1 L I- 9 11 6 17 L SIOU0J9 USI2I0] PAOUBAPY
s 4 4 4 4 cc 0c 9 re e 1'c € o1 Jooqqpas [ snolaaid
> I'c I'c I'c 0¢ 6'1 [ 01- ¥ Ve I'c e 't uS1a10§ [10],
R $2014d 12uIMSUO)
2 ¢ -
a N
- e 8¢ (2 ¢9 01 6'¢l 6'6C €9 I- T ¢l ['l  BUIYD XA SAMUOU0DA JadIew Jurgrowy cm
~ wnpuappy 5
:M e 8¢ oy 'y oy oSt 0ce- 09 Sl 6'1 [ 01 [fzerg m
- [ ¢cC 6'v 'L Lel 91 90r- 6V €T 6" 9- 9 OJIXON 0
Q v 8¢ 8Y 99 o<l 8°CI 88~ 8V €T I~ 0 L BoLIWY une e~
.m 6°S 9 L9 €L (A I'LT 0y €9¢-  6¢ Y 6'C ¢9 BUD
= 0¢ ge oy oy 8L (4! (A g¢- I's L1 (A% SI- BAIOY
Au 0s v'S 19 89 06 el (4! Iel- L't 0¢ 'y e BISY
8¢ (4% Y L9 701 144! 8'0C- €Cl- 6 01 1'C 0¢C SOIWOUO0D? JovjIew Furdiowy
e 8¢ v 9L gel [aq! 00e- 98- V- 't 01- 6'1 Aueuiion
= Ve (4% ¢9 68 eyl L'81 gge- Tyl v [ 9 6’1 Bale oInyg
oy 6C Ve 8¢ 6 Lel gol - LL- T 1'C 9- LT wop3ury] payru)
2 L1 0¢ 6'¢ 1Y LS 8¢ 06l- Ve €L 0 1'c 9C uedef
3 I'v 19 L8 0cI L€t ¥'e oe6y- T8 9 't (42 (4! epeue)
m ge LY 0L L6 8901 ¢8I dla g6 € (4! 81 L1 SAIWIOU099 UTIAI0] PAOUBAPY
~ 143 6°¢ g¢ $9 oor 901 o€c rir- L l I'c gr Jooqqpas [ snolaaid
n_v 9¢ vy 9 8 gel 791 ¢1e- 60I- € 't 6'1 6’1 uS1a10§ [10],
2 [dao 1wy
= 140) €0 20 10 140) €0 20 10 140) €0 20 10 Anunoo pue amseapy
2 20T 020C 610C
®)

pajosloig

(oje1 Tenuue ue Je so3ueyo Juadrad A[xe1renQ))
SALIIUNO)) PIPIIAS :SIIJ JdWNSUO)) PUB J(O) [BY USII0]

S}o9ysug94n




Authorized for Public Release

May 29, 2020

Class I FOMC — Restricted (FR)

S}o9ysug9in

‘sprodwir [10-uou "S°) JO sareys 3uisn paje[no[ed saje3ai33e [dD uS1aIo] g
's110dx9 "G ) JO sareys Jursn pajenofed sare3aI3se Jqo uSeIo |

6C 6C I'c 9C ve (4% 0¢ €T ge 8¢ BUIYD) "X9 SAIWOUOII JONTBW SUISIIUIH
WNpuIPPy
ge Le ¢cC v 'y 8¢ 'L 701 ¢9 8¢ [fzergq
(43 e ¥ 6C 8 99 e €T (4% 9¢ OJIXON
e e Le e 0s €9 oy e Ly oy BOLOWY une]
¢ ¢ 0¢ (4% I'c L1 I'c 1A Sl 6C BUYD
I'c 07¢ 81 ¢ L1 1A 1A 6 01 't Ba103]
9C ¢ 8’1 e 0¢ 07¢ I'c Sl 81 (42 BISY
8¢ Le 0¢ e 6C (43 9C 07¢ 9C Ve SAIWIOU0Jd JTeW SuISIowy
91 91 8 (4! I'c 91 01 ¢ 14 1A Auewion
(4! (4! ¢ 01 6’1 1A L ¢ 4 8 BaTe oInyg
! 91 01 1A €T 0¢ (4! T 6 I'c wopSury paun
¢ ¢ [ ¢ 8 9 ¢ T ¢c 1! ueder
91 L1 L I'c I'c 81 1A el 0¢ 01 epeue
(4! (4! 14 (4! 81 Sl 6 ¢ (4! 01 SAIWIOU0J9 UTIAI0] PAOUBAPY
cc 4 81 re re (4 6l vl 0c re yooqpa] snolaaid
I'c I'c 1! v v ¢ 6’1 1! 07¢ v ug1a10J [e10],
N%u.:& L2UINSUO))
6C Ly Ly 9 I'c 8¢ I'e v I'e Le BUIYD) XA SAIWIOU0Dd o TeW SuISIowy
WNpUIPPVy
8¢ 8¢ ¢9- 91 (4! v (X% g¢- I- 9C [fzerq
[ (4% 0L 8- (4! 81 I'e L'e Ve (4! OJXON
€T 'y 8'0- V- 't 6’1 €T 8’1 Le L1 BOLOWY une]
9°¢ ¢9 (4% 6'¢ ¢9 69 69 69 €L 9L BUD
€T 9¢ L- €T 0¢ 8¢ Le Ve 9C Le BAIOY
14 8¢ 4 e vy v 1Y Ly (2 Y BISY
Ve 0s (2% Sl 6C 9°¢ 8¢ e 6'¢ Le SAIWIOU02d ) IeW SuISIowy
[ Ly Aa 14 9 Ve 6’1 el €T Sl Aueuiion
v LS 69" 01 (4! 0¢ I'c I'c 91 L eale onyg
[ 1Y 6L 't 1A 91 8’1 v ¢ Le wop3ury| payun
't (43 e L- € 9C (4! 01 V- 8¢ ueder
9C L'L '8 Sl 8’1 (43 L1 V- 8¢ Ve epeue)
€T <9 I'L- 't 1A 6C 81 6 0¢ v SAIWIOU0J9 UTIAI0] PAOUBAPY
8¢ 8r St vl cc 3 6°¢C Ic 0¢ 0¢ Yooqpa] snolaid
8¢ 9°¢ [ ¢l I'c (43 8¢ I'c 0¢ 0¢ ug1o10J [e10],
ddo w3y
(44014 120¢ 0c0¢ 610¢ 810¢ L10T 910¢ S10T ¥10¢ €10¢T Anunos pue amseaA
............ paroslorg------------

#O0 01 O ‘93ueyd JUDI2])

SILIIUNO)) PIPIIAS :SIIJ JAUINSUO)) pue J(IO) [8Y US110,]

Page 155 of 160



May 29, 2020

L'€91- L'€91- L'€91- ¥'¢ST- cocet- '8¢l 7'o¢t- 6'¢cCl- 9%01- 1°€01- 19U ‘SI9JSURI) PUB SWIOJUT IO
Tee- cel- L'1g- L'€9- ¥7'€9- £°69- 6'99- 0°0L- €66 6'L9- 19U ‘orjoj110d
o6l 0's6l 8'8¢CC [ %4%3 £0ge 0'10¢ 0'8LT 9'18C TP8C £'€8¢C Jou 92211
0191 8181 T'L6l S0LC 6'99¢ L'8€T T'T1¢C L'v1T 6'8CC 7' GIC 19U ‘OUWIODUT JUAUIISIAU]
C€0S-  YEOF-  066E- Y919~ LLT9-  T0SS-  0'€0S-  §86v- 968y 119 SIOIAIAS 29 SPOOT 1N
S'r- £r- vl £ r'c £ £ e ['c ['c Jooqqpa ] snoiaaid
(a4 81 81 €T ¥ £C €T T 1'c 1c ddo Jo 1udd1ad se Junodoe JuaLn)
gege- L'8LT 6°08C- £'861- o'l6r- 965t £8¢r- 8,0t '59¢- 8§'8FE- Sooqqpa ] snoiaaid
o £'90S- €£°58¢- 9°S9¢- €861 0'Tov- 9'6ch- €8T 8'LOV- T'S9¢- 8'8be- Jdue[eq JUN0IIE JUILIND *S°()
wn
S svjjop Jo suoijrg
o)
nm (44\ré 120¢ 0c0cT 610¢ 810¢C L10T 910¢C S10¢T ¥10C €10¢
= paroaforg----------- 2
=} pI(] ppnuuy ks
P O
= v
& 0°L9T- 6'6SI- ¢€6SI- 97TLI- 0L91- 6'6SI- ¢€6SI- 97TLI- 6791- TSvI- Levl- §LSI- 19U ‘SI9JSURI) PUB SWIOJUT IO mb
m oel- I'vi- €0r1- 76" €0r1- 7'81- Sy 8'¢L- 8'86- 8°66- 6'¢9- YL 19U ‘orjoj310d £
.m 6'¢81T LT6T 97C0C 810C T'LLT §09C +¥'S61 TC8C 6'1¥e T'LeE T¥be  L'ElE Jou 92211
< 0991  9LLT ¥T61 vC6l 8991 0CTVC 60LT 680C T1'€8C €LLC ¢€08C TIve 1oU “OUWIODUT JUAUIISIAU]
Au TYSy- 8¢l 9'18¢-  TPSE- 89Pe- 80LEL- S6S¢-  88IS- 1655 L€E9- 9199~ 0'1¢€9- SIOIAIAS 29 SPOOT JON
vl £r- 'l 'l c'I- 'l ['r- 0c- 0c- £ r'c 9°¢C- Sooqqpa ] snoiaaid
1'¢ 6'1- 9'1- 9'1- L'1- ¥'1- 81 T 0¢C €T ¥ 9'C- ddo Jo judd1ad se Junodoe JuaLn)
L€0E- S06T- L6ST- 609 LIST- 08ST- LPOT- 6Tt~ €65k ST0S- 0°S0S-  9LbS- yooqva[ snotaid
€9~ T90b- ShbeE- bPhee- 6°'9be-  L'88T-  6'tbe- 0°€8P-  €6gb- ST0S-  0°S0S-  9°LbS- Jdue[eq JUNOIIE JUILIND *S°[)

A'DD°S ‘Suvjjop fo suonng

0O e} 0 10 0O €O 0 10 o) €O 0 10

1c0¢ 0c0T 610¢
paroaloig

v £11234010)

Class I FOMC — Restricted (FR)

JUNOIIY JUALIN)) *S'()

S}o9ysug94n




Authorized for Public Release

Class Il FOMC — Restricted (FR) May 29, 2020

Abbreviations

ABS asset-backed securities

AFE advanced foreign economy

BLS Bureau of Labor Statistics

BOJ Bank of Japan

Cares Act Coronavirus Aid, Relief, and Economic Security Act

CCF LLC Corporate Credit Facilities LLC

CDS credit default swaps

C&l commercial and industrial

CMBS commercial mortgage-backed securities

COVID-19 coronavirus disease 2019

Cp commercial paper

CPI consumer price index

CRE commercial real estate

DFM dynamic factor model

DI depository institution

ECB European Central Bank

ELB effective lower bound

EMBI emerging markets bond index

EME emerging market economy

EPOP employment-to-population ratio

ETF exchange-traded fund

EU European Union

FCI financial conditions index

FHFA Federal Housing Finance Agency

FIMA foreign and international monetary authorities
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FOMC Federal Open Market Committee; also, the Committee
FPLT flexible price-level targeting
FRB/US A large-scale macroeconometric model of the U.S. economy
GDP gross domestic product
GFC Global Financial Crisis
GPS Global Positioning System
HIV human immunodeficiency virus
IMF International Monetary Fund
PO initial public offering
LFPR labor force participation rate
LIBOR London interbank offered rate
MBS mortgage-backed securities
MERS Middle East respiratory syndrome
MLF Municipal Liquidity Facility
MMF money market fund
NCD negotiable certificate of deposit
NIE newly industrialized economies
OECD Organisation for Economic Co-operation and Development
OIS overnight index swap
OSI Oxford Stringency Index
PCE personal consumption expenditures
PEPP Pandemic Emergency Purchase Programme
PMCCF Primary Market Corporate Credit Facility
PMI purchasing managers index
PPP Paycheck Protection Program
PPPLF Paycheck Protection Program Liquidity Facility
PUA Pandemic Unemployment Assistance
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repo
SARS
SBA
SBLI
SEP
SIFMA
SIGMA
SMCCF
SME

SOMA
S&P

SPV
TALF
TIPS
Ul
VAR
VIX
VXO

repurchase agreement

severe acute respiratory syndrome

Small Business Administration

Small Business Lending Index

Summary of Economic Projections

Securities Industry and Financial Markets Association
A calibrated multicountry DSGE model

Secondary Market Corporate Credit Facility

small and medium-sized enterprise

System Open Market Account
Standard & Poor’s

special purpose vehicle

Term Asset-Backed Securities Loan Facility

Treasury Inflation-Protected Securities

unemployment insurance

vector autoregression

one-month-ahead option-implied volatility on the S&P 500 index

A volatility index of the S&P 100
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