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Domestic Economic Developments and Outlook

The economic outlook is broadly similar to the one we presented in the June
Tealbook.! Even with the disappointing June retail sales data, we continue to see the
incoming information as supporting the view that the lackluster output growth in the first

quarter would give way to a more sizable increase in the second quarter.> For the second
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half of the year, we currently anticipate that real GDP will rise at an annual rate of about

2', percent—not quite as fast as we anticipated in June and down slightly from the

2%, percent pace reflected in the tables and figures that accompany this text, but still
sufficient to further widen the gap between actual and potential output.> Labor market
conditions have continued to tighten, with payroll employment running well above the
pace required to absorb new entrants into the workforce. The unemployment rate has
moved down Y4 percentage point so far this year, and we expect it to edge down further in
the second half.

Beyond this year, we still expect GDP growth to slow in 2018 and 2019 as
monetary policy tightens. Even so, GDP rises faster than its potential rate throughout the
medium term, and the output gap widens to nearly 2 percent by the end of 2019. The
unemployment rate is projected to fall to 3.8 percent by that time, about 1 percentage
point below our estimate of its natural rate. Revisions to the key conditioning factors
underpinning our forecast are offsetting in this projection. Although we maintained our
assumption that expansionary fiscal policy will be implemented early next year, we
reduced the size of the placeholder tax cut by half and shortened its duration. In the other
direction, the lower projected paths for the dollar and longer-term interest rates boost
GDP growth slightly in 2018 and 2019.

As for inflation, we have been surprised with the weakness in monthly readings

for March through May; in response, we have nudged down our projection over the near

! Throughout this document, the text has been updated to take on board material information from
the CPI, retail sales, and Monthly Treasury Statement, which were published after the Tealbook projection
was finalized on July 13. Since the figures and tables present the July Tealbook projection, they do not
reflect the news from these releases.

2 The Monthly Treasury Statement pointed to considerably stronger defense spending in the
second quarter than we had anticipated; on net, after folding in the retail sales data, our GDP estimate for
the second quarter is little changed from the value shown in the figures and tables.

3 The BEA is scheduled to publish its initial estimate of second-quarter GDP along with its annual
revision to the NIPA on July 28, the Friday after the FOMC meeting.
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Comparing the Staff Projection with Other Forecasts

The staff’s projection for real GDP growth is above the projections from both the
Survey of Professional Forecasters (SPF) and the Blue Chip consensus forecast in 2017
and below the Blue Chip consensus in 2018. The staff’s unemployment rate forecast is
lower than the SPF forecast in 2017. The staff’s projection for CPI inflation is below
those of outside forecasters in 2017 and is above them in 2018. The staff’s projections
for both overall and core PCE price inflation are noticeably below the SPF forecasts in
2017 but only slightly below the SPF forecasts in 2018.
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Comparison of Tealbook and Outside Forecasts

2017 2018

GDP (Q4/Q4 percent change)

July Tealbook 2.3 2.2

Blue Chip (7/10/17) 2.2 2.3

SPF median (5/12/17) 2.2 n.a.
Unemployment rate (Q4 level)

July Tealbook 4.2 4.0

Blue Chip (7/10/17) 4.2 4.1

SPF median (5/12/17) 4.4 n.a.
CPI inflation (Q4/Q4 percent change)

July Tealbook 1.7 2.4

Blue Chip (7/10/17) 1.9 2.3

SPF median (5/12/17) 2.3 2.3
PCE price inflation (Q4/Q4 percent change)

July Tealbook 1.4 1.9

SPF median (5/12/17) 2.0 2.0
Core PCE price inflation (Q4/Q4 percent change)

July Tealbook 15 1.9

SPF median (5/12/17) 2.0 2.0

Note: SPF is the Survey of Professional Forecasters, CPI is the consumer price index,
and PCE is personal consumption expenditures. Blue Chip does not provide results for
PCE price inflation. The Blue Chip consensus forecast includes input from about
50 panelists, and the SPF about 40. Roughly 20 panelists contribute to both surveys.

n.a. Not available.

Source: Blue Chip Economic Indicators; Federal Reserve Bank of Philadelphia.
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Tealbook Forecast Compared with Blue Chip
(Blue Chip survey released July 10, 2017)
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Key Background Factors underlying the Baseline Staff Projection
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term. With the June CPI and PPI reports in hand, our estimate for PCE prices in June is
in line with our modestly downgraded expectation and would warrant no change to the
projection shown in the tables and figures of this Tealbook. We continue to view the
bulk of the recent weakness as transitory and foresee the pace of core PCE price inflation
moving up from 1.5 percent this year to 1.9 percent in 2018 and then to 2 percent in 2019

as the transitory weakness wanes and resource utilization tightens further.

KEY BACKGROUND FACTORS
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Fiscal Policy

e Considerable uncertainty remains about the potential size, timing, and
composition of federal fiscal policy changes that may be enacted during the
forecast period. However, given that the Congress and the Administration
have not yet coalesced around a specific set of policy changes and that there
now appears to be more resistance to increasing the federal deficit than we
had previously expected, we have reduced the size of the fiscal expansion we
anticipate will take effect next year. As a placeholder, we continue to assume
that the expansion will take the form of a cut to personal taxes, but we now
assume that it will increase the annual primary budget deficit (that is, the
deficit excluding interest costs) by 2 percent of GDP rather than the 1 percent
assumption we adopted in the December 2016 Tealbook. Further, we now
assume that it will begin to be gradually phased out after 5 years, resulting in a
substantially smaller increase in the debt-to-GDP ratio after 10 years than we

had assumed in the June projection.

e The revised fiscal expansion is expected to boost the level of real GDP about
Y4 percent by the end of 2019, half as much as in our previous projection; this
estimate is exclusive of multiplier effects and offsets from lower interest rates
and the dollar.

Monetary Policy

e The assumed path of the federal funds rate is lower than in the June Tealbook,
primarily reflecting a downward adjustment that we made to the long-run
value of r* and hence to the intercept in the inertial Taylor (1999) rule that we

use to mechanically set this rate in our projection.
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0 We lowered the assumed long-run value of r* by 50 basis points from our
previous assumption of 1 percent. Half of this adjustment reflected our
revised fiscal assumption: Because we now have the placeholder fiscal
expansion being phased out rather than persisting into the longer run, we
reversed the fiscal-policy-related increment of 25 basis points to the long-
run value of r* that we introduced in the December 2016 Tealbook. The

other half reflects a decision to reduce the staff assumption regarding r*
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after a reappraisal of model-based estimates of this parameter. A year ago,

when we last lowered r*, we assumed that the model-based estimates
would gradually rise as the economy continued to strengthen, but instead
the model-based estimates have been flat over the past year (see the box
“The Equilibrium Real Rate in the Longer Run” in the Monetary Policy

Strategies section).*

0 With the changes to r*, the intercept-adjusted inertial Taylor rule
generates an average federal funds rate of 1.4 percent in the fourth quarter
of this year and 3.3 percent at the end of 2019, about 10 basis points and
40 basis points, respectively, below their levels in the June Tealbook

projection.

0 We allowed only a portion of the downward revision to interest rates
related to the reductions in r* to show through to stronger aggregate
demand. In particular, the portion associated with the change in the stance
of fiscal policy is assumed to support demand and so partially offset the
lower impetus from fiscal policy. However, we did not allow the
reduction in interest rates associated with the remainder of the reduction in
r* to boost our medium-term projection, because that portion of the r*
adjustment reflected a judgment that an easier stance of monetary policy
than we previously believed will be required to achieve full employment

and price stability in the longer run.

“ For additional information, a summary of the evidence on recent model-based estimates is
presented in the memo “Long-Run Value for the Equilibrium Rate of Interest,” by Cristina Fuentes-Albero,
June 25, 2017.
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e The SOMA portfolio is assumed to begin a gradual and predictable decline in
the fourth quarter as reinvestments from principal repayments on securities

held in the portfolio are phased out.

Other Interest Rates

e The 10-year Treasury yield is revised markedly down in this projection,

reflecting the downward revision to the projected path of future short-term
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interest rates over the valuation window and, to a lesser extent, lower term

premiums.’ Overall, the 10-year Treasury yield is projected to rise over the
medium term, from an average of 2.5 percent in the current quarter to
3.4 percent by the end of 2019; the latter figure is about 60 basis points lower

than in the June projection.

e The path of 30-year fixed mortgage rates was revised in line with changes to
the path for the 10-year Treasury yield. However, we lowered our projection
for the triple-B corporate bond spread a bit in the near term in response to the

persistently lower-than-expected spread over the past few quarters.

Equity Prices and Home Prices

e Equity prices are broadly in line with our projection in the June Tealbook.
We continue to hold the view that valuation pressures will limit the scope for
further stock price appreciation over the medium term. Accordingly, equity
prices are projected to rise only about 2 percent per year in the medium term,

about the same as in the June Tealbook.

e Incoming data on house prices have been in line with our expectations, and we
have kept our forecast for house price appreciation this year at around
6 percent. Currently, we judge that the ratio of house prices to rents is
marginally above its long-run trend. To reflect this consideration, we project
the growth in home values to slow to around 4 percent in 2018 and 2019, a

pace that would stabilize the ratio of house prices to rents.

3> The downward revisions to term premiums reflect the staff’s assumption that the Federal
Reserve’s balance sheet will be larger—both before and after the normalization of its size is achieved—
than we had assumed in the June Tealbook A forecast. In addition, the revision to the assumed fiscal
expansion pushed down term premiums by reducing projected government debt over the longer run.
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Foreign Economic Activity and the Dollar

We estimate that foreign economic activity grew at a solid pace of around

3 percent in the first half of the year. In aggregate, the forecast for the second
quarter is about the same as in the June Tealbook, as upward revisions in
Canada, the euro area, Japan, and China have been offset by downward
revisions in Mexico and Brazil. We continue to foresee growth abroad
moderating a little to its potential pace of around 22 percent by early 2018

and remaining there over the rest of the forecast period.

The broad nominal dollar has depreciated about 1 percent since the time of
the June Tealbook, largely reflecting movements against the advanced foreign
economy currencies. However, we expect the broad real dollar to appreciate
at about a 1% percent annual rate through the forecast period, as market
expectations for the federal funds rate move up toward the staff forecast. This
rate of increase is a bit lower than in the June Tealbook, mostly because of the
decrease in the staff expectation for U.S. interest rates. Relative to the June
Tealbook, our projection for the broad real dollar at the end of 2019 is down

2, percent.

Oil and Other Commodity Prices

The spot price of Brent crude oil closed on Wednesday, July 12, at about

$48 per barrel, $3 per barrel lower than at the time of the June Tealbook. Oil
prices fell about $6 per barrel on news of recoveries in Libyan and Nigerian
production as well as the continued strength of U.S. oil production. Prices
subsequently bounced back on early indications that the recovery in U.S. oil
production may be slowing. Futures prices are roughly unchanged, as the
increases in Libyan and Nigerian production remain tenuous. In line with the
now slightly upward-sloping futures curve, we project that the price of

imported oil will edge up over the projection period.

Prices for industrial metals have risen about 3 percent since the time of the
June Tealbook as a result of stronger demand from China and a renewed
threat of short-term supply disruptions in the production of copper in both
Chile and Indonesia. Agricultural prices have also risen 3 percent since the
June Tealbook, mainly reflecting a weaker supply outlook for several crops in
the United States.
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THE OUTLOOK FOR REAL GDP

After posting a modest reading in the first quarter, real GDP growth looks to have
picked up in the second quarter to an annual rate of 2’ percent, similar to our June
Tealbook forecast.® The data received after we closed the July Tealbook projection
implied offsetting revisions to second-quarter GDP growth: The June retail sales data fell
well short of our expectations, but the Monthly Treasury Statement for June implied

stronger defense purchases. However, taking into account the latest data, we now project
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GDP will increase at a 2’2 percent rate over the remainder of the year, somewhat less

than in the June Tealbook forecast.

e Incoming data indicate that real PCE growth in the first quarter was not as
weak as we had previously estimated, and a rebound in the pace of spending
in the second quarter still appears to have occurred—though to a somewhat
lesser extent than we expected. All told, we continue to put the rate of PCE
growth over the first half of the year at around 2 percent. Despite the
disappointing June reading on retail sales, we still expect PCE to rise at a solid
pace in the second half of the year, supported by ongoing gains in income and
wealth as well as upbeat readings on consumer sentiment. A large part of the
second-half pickup in PCE growth reflects our expectation that motor vehicle

sales will level off after stepping down noticeably in the first half of the year.

¢ In the residential sector, single-family and multifamily housing starts moved
down, on net, over April and May, and permit issuance in both categories
softened some as well. In addition, revised data suggest a larger decline in the
average value of homes started this past winter, which will likely be a drag on
real residential investment over the second and third quarters of this year as
the construction of those homes is completed. In all, the incoming data
suggest a weaker near-term trajectory for residential investment than we had
written down in the June Tealbook. Even so, the recent pattern remains
consistent with the softening in residential investment that our models

expected in response to the rise in mortgage rates since autumn.

® As displayed in the table “Federal Reserve System Nowcasts of 2017:Q2 Real GDP Growth,” the
median of the projections generated by the near-term forecasting approaches used within the System, at
2.5 percent, is in line with the staff’s judgmental projection.
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Federal Reserve System Nowcasts of 2017:Q2 Real GDP Growth
(Percent change at annual rate from previous quarter)

July 14,2017
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Nowcast
Federal Reserve entit Type of model as of
Y yp July 13,
2017
Federal Reserve Bank
Boston Mixed-frequency BVAR 2.5
New York Factor-augmented autoregressive model combination 2.5
Factor-augmented autoregressive model combination, 2.2
financial factors only
Dynamic factor model 1.9
Cleveland Bayesian regressions with stochastic volatility 2.7
Tracking model 2.8
Atlanta Tracking model combined with Bayesian vector 2.6
autoregressions (VARs), dynamic factor models, and
factor-augmented autoregressions (known as
GDPNow)
Chicago Dynamic factor models 1.3
Bayesian VARs 2.0
St. Louis Dynamic factor models 1.9
News index model 2.3
Let-the-data-decide regressions 2.8
Kansas City Accounting-based tracking estimate 2.2
Board of Governors Board staft’s forecast (judgmental tracking model) 2.5
Monthly dynamic factor models (DFM-45) 2.7
Mixed-frequency dynamic factor model (DFM-BM) 3.0
Memo: Median of 25

Federal Reserve
System nowcasts
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Investment in equipment and intangibles appears to have risen at an annual
rate of around 5 percent in the second quarter, and with readings on business
sentiment having remained favorable, we project broadly similar gains in the
second half of the year. Such a pace is lackluster in comparison with the
average increase in previous expansions, but it is still a noticeable
improvement from the outright decline in 2016. Elsewhere, investment in

nonresidential structures has been on a sharp upward trajectory since the
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beginning of the year, with a rebound in investment in drilling and mining

structures accounting for the strength. Given the relatively flat projected path
for crude oil prices, however, we expect the boost to nonresidential
construction from the energy sector to taper off. In all, the outlook for

business investment in 2017 is little revised from the June Tealbook.

Government purchases were weak, on balance, in the first half of this year,
particularly for state and local construction. We continue to forecast a

rebound in government purchases in the second half.

We estimate that real export and import growth stepped down to rates of

1 percent and 1% percent, respectively, in the second quarter, and we project
that growth in both will move back up to around 3 percent this quarter. We
estimate that net exports will subtract around 0.1 percentage point from U.S.
GDP growth in both the second and third quarters. In each quarter, these
contributions are 4 percentage point less negative than in the June Tealbook,
because import data have come in lower than expected and the dollar has

depreciated.

We now estimate that manufacturing output increased at a moderate annual
rate of about 2 percent in the first half of this year, a little below our June
Tealbook projection. The modest gains projected for factory output in the
coming months reflect both the positive signal from recent readings on new
orders in the regional and national manufacturing surveys and the negative
signal from the automakers’ latest production schedules. Those schedules call
for a sizable decline in motor vehicle assemblies this quarter, likely reflecting

the elevated days’ supply of new vehicles.
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Summary of the Near-Term Outlook
(Percent change at annual rate except as noted)
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2017:Q1 2017:Q2 2017:H2
Measure Previous | Current Previous | Current Previous | Current
Tealbook | Tealbook | Tealbook | Tealbook | Tealbook | Tealbook

Real GDP 1.2 14 2.6 25 29 2.7

Private domestic final purchases 2.6 29 29 2.8 3.3 29

Personal consumption expenditures .6 11 3.0 31 29 2.8

Residential investment 13.9 13.0 -1.1 -6.4 2.4 -8

Nonres. private fixed investment 10.2 104 3.3 41 54 4.8

Government purchases -9 -9 3 -1 17 18
Contributionsto change in real GDP

Inventory investment?! -1.0 -11 4 2 1 1

Net exportst 2 2 -3 -1 -3 -1

Unemployment rate 4.7 4.7 4.3 44 4.2 4.2

PCE chain price index 24 24 4 2 17 15

Ex. food and energy 21 2.0 11 8 17 16

1. Percentage points.

Real GDP and GDI

—— Gross domestic product
—— Gross domestic income

Recent Nonfinancial Developments (1)

4-quarter percent change

N MUA

Y

2005 2007 2009 2011

2013

2015 2017

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

Analysis.

Sales and Production of Light Motor

Vehicles

Production

Millions of units, annual rate

June

2005 2007 2009 2011

2013

2015 2017

Source: Ward's Communications; Chrysler; General Motors;

FRB seasonal adjustments.

22

Manufacturing IP ex. Motor Vehicles

and Parts
3-month percent change, annual rate

M\M N/KM\/\AW/\A/\AAAMM_E
[ TV

-10
-15
-20
-25

2005 2007 2009 2011 2013 2015 2017
Source: Federal Reserve Board, G.17 Statistical Release,
"Industrial Production and Capacity Utilization."

Real PCE Growth

6-month percent change, annual rate

May

2005 2007 2009 2011 2013 2015 2017
Source: U.S. Dept. of Commerce, Bureau of Economic
Analysis.
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Recent Nonfinancial Developments (2)

Single-Family Housing Starts and Permits Home Sales
Millions of units Millions of units Millions of units
(annual rate) 21 75 (annual rate) (annual rate)

—— Adjusted permits
—— Starts 1.8

7.0
6.5

Existing homes
(left scale)

— 15 6.0
P 5.5
5.0 -
— 0.9 45
o6 4.0 ]
35 - ) )
1023 New smgle—famllﬁ( .
3.0 |~ homes (right scale)
N I Y S I N I N NN YO ol L 1101
2005 2007 2009 2011 2013 2015 2017 2005 2007 2009 2011 2013 2015 2017
Note: Adjusted permits equal permit issuance plus total 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 dollars 0 Billions of chained (2009) dollars
| Orders _
65 | May
— — 60
Shipments — =
— 55
— 50
| | | | | | | | | | | | | | 45 | | | | | | | | | | | | | |
2005 2007 2009 2011 2013 2015 2017 2005 2007 2009 2011 2013 2015 2017
Note: Data are 3-month moving averages. Note: Nominal CPIP deflated by BEA prices through
Source: U.S. Census Bureau. 2017:Q1 and by the staff's estimated deflator thereafter.
Source: U.S. Census Bureau.
Inventory Ratios Exports and Non-oil Imports
Months 19 Billions of dollars
— — 18 — =
w — 17 B —
| Non-oil imports _
— — 16
Staff flow-of-goods system ]
- ) Y May 15 ]
— — 14
— 13 -
— Census book-value data — 1.2 | Exports -
| | | | | | | | | | | | | L1111 | | | | | | | | | | | | | |
2005 2007 2009 2011 2013 2015 2017 2005 2007 2009 2011 2013 2015 2017
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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For the medium term, we project real GDP will increase 2% percent in 2018 and a
bit under 2 percent in 2019. This forecast for gradually slower growth is little revised

from the June Tealbook and reflects the ongoing normalization of monetary policy.

e This round, revisions to the key conditioning factors underpinning our
forecast are offsetting in the medium term. While the scaled-back fiscal

expansion provides less of a boost to demand over the medium term, the lower
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paths for the dollar and for longer-term interest rates work in the other

direction.

e In 2018 and 2019, we project real PCE growth will average a moderate pace
of 2'2 percent, and we expect the saving rate to be fairly flat, a pattern in
rough accordance with our baseline consumption models. The box
“Population Aging and the Saving Rate” considers the extent to which aging
may place upward pressure on consumption relative to income in

coming years.

e We continue to assume that potential GDP growth will edge up to 1% percent
by the end of the medium term. Real GDP growth outpaces potential growth
throughout the projection, and resource utilization tightens further. At the end
of 2019, real GDP is projected to exceed its potential level by 2 percent,

unchanged from the June Tealbook.

THE OUTLOOK FOR THE LABOR MARKET AND AGGREGATE SUPPLY

The June employment report indicated that labor market conditions have
continued to improve in recent months. Payroll gains were a little stronger than

anticipated, while data from the household survey were close to our expectation.

e Private payroll gains were larger than expected in June, and the estimates for
April and May were revised up.” Government employment also rose by more
than expected in June, but we took little signal, as government payrolls have

been volatile in recent months. Over the first half of the year, the average

7 The relatively early survey week in May and the late survey week in June may have contributed
to some shifting in reported payroll gains between those two months, as some summer hiring (particularly
of young workers) not fully reflected in the May report would have been included in June.
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monthly increase in private payrolls was 170,000, about 10,000 higher than in

the June Tealbook and similar to the average gain in 2016.8

¢ In the household survey, the unemployment rate was just a touch higher than
expected in June, rounding up to 4.4 percent and bringing the second-quarter
average to 4.4 percent, /2 percentage point below the level a year earlier. The
labor force participation rate ticked up to 62.8 percent in June, and the

employment-to-population ratio edged up to 60.1 percent; both moves were in
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line with our expectations.

e We have made only minor adjustments to our near-term labor market forecast.
In the second half of the year, we expect the gains in total payroll employment
to average about 175,000 per month. We continue to project that the
unemployment rate will edge down to 4.2 percent in the fourth quarter, and

that the participation rate will tick down to 62.7 percent.

We made no changes to our supply-side assumptions.

e Although the downside surprises in the recent inflation readings have led us to
consider revising down our estimate of the natural rate of unemployment, for
now we have decided to maintain our assumption that the natural rate is

4.9 percent.

e We will reassess our estimates of potential GDP and the natural rate of
unemployment after we receive the annual revision to the NIPA (which will
also include new estimates of compensation per hour) as well as additional

readings on the ECI and inflation.

With our medium-term forecast for real activity little changed, the outlook for the

labor market is similar to our June Tealbook projection.

e After having decreased about 1% percentage points since early 2015, the

unemployment rate is projected to decline another 4 percentage point over the

8 Government employment has increased a little more slowly thus far in 2017 than it did in 2016.
All told, the projected average monthly increase in total nonfarm payrolls in the first half of 2017 of
180,000 is lower than the average increase in 2016 of 187,000.
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Population Aging and the Saving Rate

The aggregate personal saving rate, shown by the black line in the left panel of figure 1,
declined substantially in the decades leading up to the Great Recession, falling to 2% percent
in 2005, and then moved up sharply during the recession and has stabilized around

5% percent. This discussion explores whether shifts in the age distribution of the population
can account for some of these movements in the saving rate and the extent to which
population aging may affect the saving rate going forward. The main result is that changes in
the age distribution cannot explain the broad movements in the saving rate over the past few
decades. However, now that retirees are a large and growing share of the population, their
dissaving may begin to put more material downward pressure on the saving rate in

coming years.
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Using household-level data from the Bureau of Labor Statistics Consumer Expenditure
Survey, we derive a life-cycle saving rate as a function of age." Each point on the curve in the
right panel of figure 1 shows the saving rate at a particular age relative to that of a 25-year-
old. In a given year, a typical household headed by a 40-year-old has a saving rate that is
roughly 10 percentage points higher than the saving rate of the typical household of a
25-year-old. Itis not surprising that young earners, who can often anticipate higher future
income, have a lower saving rate than workers later in their career, who are frequently saving
for house purchases, children’s college tuition, and retirement. After age 55, the saving rate
begins to drop rapidly and turns negative as the heads of households move into retirement
and begin to tap into their wealth to support their consumption. This hump-shaped life-cycle
path of the saving rate is consistent with prior theoretical and empirical work.?

Figure 1
Saving Rate The Life-Cycle Profile of
the Saving Rate
. Percent 15 - Percentage points relative to a 25 y.0._ 10
—— Published/forecast
—— Age-adjusted
- —s
— — 10
0
— —-5
- —5
- > 10
I [ I I I E— L1 1 1 1 1 1 1 1 1 1 ;s
1960 1970 1980 1990 2000 2010 2020 20 25 30 35 40 45 50 55 60 65 70 75 80
Source: U.S. Census Bureau; Bureau of Economic Source: Bureau of Labor Statistics; Internal calculations.

Analysis; internal calculations.

" Each year, roughly 6,000 households participating in the Consumer Expenditure Survey provide
detailed information about their consumption and income, which we use to construct mean saving rates by
the age of the head of household. We then fit these saving rates to a third-degree polynomial in age. The
estimation uses data from 1986 to 2014 and includes year fixed effects—that is, the level of the saving rate is
allowed to vary by year even though the relative life-cycle profile is fixed.

2 For example, see Karen E. Dynan, Wendy Edelberg, and Michael G. Palumbo (2009), “The Effects of
Population Aging on the Relationship among Aggregate Consumption, Saving, and Income,” American
Economic Review, vol. 99 (May), pp. 380-86; and Pierre-Oliver Gourinchas and Jonathan A. Parker (2002),
“Consumption over the Life Cycle,” Econometrica, vol. 70 (January), pp. 47-89.

|
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The left panel of figure 2 summarizes information on the changing age distribution of the
population. Household heads between the ages of 35 and 55 are categorized as “savers” and
everyone else (which includes those under 35 and over 55) as “spenders.” The percentage of
savers—the blue area—peaked around 2000 when the baby boomers hit their highest saving
years. Since 2000, the percentage of spenders has gradually increased as baby boomers
moved into their retirement years, as can be seen by the notable expansion of the
percentage of the population over the age of 55—the green area.

The effect of population aging on the aggregate saving rate can be derived by combining the
estimated life-cycle path of the saving rate with population data. As shown in the right panel
of figure 2, changes in the age distribution put increasing downward pressure on the saving
rate through the 1970s as young baby boomers had low savings rates. After 1980, that
downward pressure diminished as the baby boomers moved into their saving years, and
aging’s upward effect on the saving rate peaked in 2000. Since then, the age distribution has
increasingly weighed on the aggregate saving rate as more baby boomers have moved into
the dissaving phase of retirement.
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In figure 1, the red line in the left panel puts the magnitude of this population-aging effect
into perspective by showing how it would affect the published and forecast saving rate. This
‘““age adjusted” saving rate subtracts the effect shown in figure 2 from the official rate—that
is, it shows what the saving rate would have been if the population age distribution had not
changed since 1965. Changes in the age distribution appear to account for very little of the
movement in the saving rate over the past half-century.3 However, as the population
distribution continues to shift toward retirees, the downward pressure on the saving rate
(and boost to consumer spending) will become more pronounced. Aging’s effect on the
saving rate, all else being equal, may also partially mitigate the downward pressure on the
natural rate of interest from other age-related channels such as slower labor force growth
along with the associated higher capital-to-labor ratio.4

Figure 2

Percentage of Household Heads The Effect of the Age Distribution
in Age Group Percent on the Saving Rate Percentage points

Spenders Savers

s B s AN 00
- <35 .

4

] ] ] ] ] ] B
1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010 2020 15

Source: U.S. Census Bureau. Source: Internal calculations.

3 The explanation for these movements must lie in other factors. For example, rising wealth and
transfer income and expanding access to credit could explain the secular decline in the saving rate, while
increased pessimism could explain the step-up in the saving rate since the Great Recession.

4 For a full accounting of the effects of aging on the natural rate of interest, see Etienne Gagnon,
Benjamin K. Johannsen, and David Lopez-Salido (2016), “Understanding the New Normal: The Role of
Demographics,” Finance and Economics Discussion Series 2016-080 (Washington: Board of Governors of the
Federal Reserve System, October), http://dx.doi.org/10.17016/FEDS.2016.080.

I ——
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next two years, ending the medium term at 3.8 percent, the same as in the

previous Tealbook.

e Total payroll gains are expected to slow gradually, from an average monthly
increase of about 175,000 this year to about 120,000 in 2019.

e The participation rate edges down a touch more slowly than its trend next year

and in 2019, as sustained job gains and rising wages continue to draw
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individuals into the labor force while also slowing outflows. On net, the
participation rate is projected to be 4 percentage point above our estimate of
its trend level at the end of 2019, unchanged from the June Tealbook.

e We project that productivity will increase slightly less than 1 percent per year,
on average, over the forecast period, a bit slower than in 2016—though still
up from its average over the preceding several years—and slightly below our
estimate of its structural pace.’

THE OUTLOOK FOR INFLATION

Twelve-month changes in core PCE prices have slowed from 1% percent earlier
this year to about 1'% percent at present, and we expect they will remain in that

neighborhood through late this year.

e The May readings of both headline and core PCE price inflation were lower
than we had anticipated in the June Tealbook—a third month of downside
surprises—and estimates for previous months were revised down a touch. We
continue to view these surprises as partly driven by idiosyncratic movements
in a few specific categories. Nevertheless, we nudged down our near-term
projection to take on board the weakness in some categories—such as housing
services and other market-based services—that has been more persistent than
anticipated. The June CPI and PPI releases were in line with these slightly
downgraded expectations. We expect that the upcoming monthly readings on

core inflation will remain modest through the remainder of this year, partly

% Productivity tends to grow more slowly than its structural pace when the labor market becomes
tight, possibly because a larger share of workers hired in a tight labor market have below-average
productivity than is the case during a slack labor market.
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reflecting residual seasonality that pushes down measured prices in the latter

half of the calendar year.

We estimate that PCE energy prices dropped in the second quarter following
sizable increases in the previous two quarters. With oil prices having declined
some since the June Tealbook, we now expect PCE energy prices to move

down, on net, over the second half of the year.
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After declining in 2016, PCE food prices barely edged up in the first quarter
but look to have increased at an annual rate of around 2 percent in the second
quarter. With food commodity prices having recovered somewhat since the
beginning of the year, we expect food price inflation to run slightly ahead of

core inflation over the second half of the year.

Based on data through May, core import price inflation is estimated to have
stepped up from a meager annual rate of 4 percent in the first quarter to a

2 percent pace in the second quarter. We expect it to rise to 3% percent in the
third quarter, boosted by recent dollar depreciation. Import price inflation is
expected to slow to a ¥ percent pace by 2018, consistent with moderate

foreign inflation and a gradually appreciating dollar.

The latest readings on longer-term inflation expectations accord with our view

that these expectations remain reasonably stable.

In the preliminary July report from the University of Michigan Surveys of
Consumers, median inflation expectations over the next 5 to 10 years ticked

up to 2.6 percent, still relatively low by the standards of this series.

The June reading on the median three-year-ahead expected inflation from the
Federal Reserve Bank of New York’s Survey of Consumer Expectations
moved back up to 2% percent, in line with the range of values observed earlier

this year.

The median projection for 10-year average PCE price inflation from the
Survey of Professional Forecasters (a reading taken in May) held steady at

2.1 percent in the second quarter.
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Survey Measures of Longer-Term Inflation Expectations

CPI Next 10 Years

Percent

June
- Q2 —
—— SPF median
== Livingston Survey median
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
2009 2011 2013 2015 2017
Note: SPF is Survey of Professional Forecasters.
Source: Federal Reserve Bank of Philadelphia.
PCE Next 10 Years
Percent

SPF median

2009 2011 2013 2015 2017
Source: Federal Reserve Bank of Philadelphia.

Surveys of Consumers
Percent

June

—— FRBNY median increase in prices, 3 years ahead
== Michigan median increase in prices, next 5 to 10 years

2009 2011 2013 2015 2017
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.
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Economic Indicators; Federal Reserve Bank of New York;
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Note: Primary dealers data begin in August 2012.
Source: Federal Reserve Bank of Philadelphia; Federal
Reserve Bank of New York.

Survey of Business Inflation Expectations
Percelt

Mean increase in unit costs, next 5 to 10 years
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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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e The TIPS-based measure of five-year-forward inflation compensation
currently stands at 1% percent, little changed from its value at the time of the

June Tealbook.

Beyond the near term, our outlook for inflation is little revised. We continue to
project that both headline and core PCE price inflation will move up to 1.9 percent next
year and 2 percent in 2019, as the transitory factors pushing down inflation this year

abate and resource utilization continues to tighten.
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We have received only a little information on hourly compensation since the June
Tealbook. In the medium term, we continue to forecast that the healthy labor market will
bring about a further step-up in the growth of hourly compensation, to a pace of

3’ percent.

e Average hourly earnings (AHE) of all employees were again a little below our
expectations in June. AHE increased 2’2 percent over the 12 months ending
in June, about even with the gain a year earlier but below the 2% percent rate

of increase seen in late 2016.

e The Federal Reserve Bank of Atlanta’s Wage Growth Tracker was 3.4 percent
in May, below its recent highs but still well above the pace observed a few

years ago.

THE LONG-TERM OUTLOOK

e We continue to assume that the natural rate of unemployment will be
4.9 percent in the longer run, and that the growth rate of potential GDP will be

1%4 percent.

e We expect that the Federal Reserve’s holdings of securities will continue to
put downward pressure on longer-term interest rates, though to a diminishing
extent over time. The SOMA portfolio is projected to have returned to a

normal size by late 2021.

e Real GDP growth slows to about 1'% percent in 2020 and 1% percent in 2021
as the federal funds rate is above its neutral level. The unemployment rate is
4.1 percent in 2021 and continues to rise gradually toward its assumed natural

rate in subsequent years.
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PCE price inflation moves up from 2.0 percent in 2019 and hovers slightly
above the Committee’s long-run objective for several years before moving

back to 2 percent.

With output above its potential level and inflation a bit higher than the
Committee’s 2 percent objective, the nominal federal funds rate is about
174 percentage points above its long-run value of 2.5 percent in 2021 and then

moves back toward its long-run value thereafter.
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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)

July 14,2017

2017
Measure 2016 2017 2018 2019
H1 H2
Real GDP 20 1.9 2.7 2.3 2.2 1.9
Previous Tealbook 20 1.9 29 24 2.2 1.8
Final sales 20 24 2.7 2.6 2.2 1.9
Previous Tealbook 20 2.2 2.8 25 2.3 1.9
Personal consumption expenditures 31 21 2.8 24 2.6 24
Previous Tea book 31 1.8 2.9 24 2.9 25
Residential investment 1.1 2.8 -8 1.0 3.8 51
Previous Tea book 1.1 6.2 24 43 31 4.2
Nonresidential structures 1.9 121 5.7 8.9 .8 -2
Previous Tea book 1.9 13.8 6.3 10.0 7 -7
Equipment and intangibles -.6 59 4.6 52 34 19
Previous Tea book -6 47 5.2 5.0 3.6 1.7
Federal purchases -2 -8 21 .6 -2 2
Previous Tea book -2 -8 21 .6 -2 2
State and local purchases 4 -3 16 .6 8 8
Previous Tealbook 4 .0 15 .8 .8 .8
Exports 15 40 29 35 35 33
Previous Tea book 15 4.2 24 33 3.0 29
Imports 2.6 2.8 31 29 4.2 41
Previous Tea book 2.6 3.7 41 3.9 45 42
Contributions to change in real GDP
(percentage points)
Inventory change .0 -5 A -2 .0 .0
Previous Tealbook .0 -3 A -1 -1 -1
Net exports -2 A -1 .0 -2 -2
Previous Tealbook -2 .0 -3 -2 -3 -3
Real GDP
. 4-quarter percent chan&e 10
—— Current Tealbook
— ---- Previous Tealbook — 8
— - 6
- 4
i /\/\Mv\ 2
\/ 9
— - -2
— - -4
R S A A N N NN N N | L1 | [ L I
1989 1991 1993 1995 1997 1999 2001 2005 2007 2009 2011 2013 2015 2019

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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Components of Final Demand

Personal Consumption Expenditures

—— Current Tealbook
- --- Previous Tealbook

! ! ! ! ! | | !
2012 2013 2014 2015 2016 2017 2018 2019

Equipment and Intangibles

4-quarter percent change

| | | | | | | |
2012 2013 2014 2015 2016 2017 2018 2019

Government Consumption and Investment

4-quarter percent change

I |~

PRI RN APV SRR SRR RSN SR BV
2012 2013 2014 2015 2016 2017 2018 2019

Source: U.S. Department of Commerce, Bureau of Economic Analysis.

4-quarter percent change 5
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Residential Investment

4-quarter percent change

! ! ! ! ! | | !
2012 2013 2014 2015 2016 2017 2018 2019

Nonresidential Structures

4-quarter percent change

| | | | | | | |
2012 2013 2014 2015 2016 2017 2018 2019

Exports and Imports

4-quarter percent change

Exports

Imports

2012 2013 2014 2015 2016 2017 2018 2019
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Aspects of the Medium-Term Projection

Personal Saving Rate
Percent

—— Current Tealbook
[— - --- Previous Tealbook 7

e A I
1999 2004 2009 2014 2019
Source: U.S. Dept. of Commerce, Bureau of Economic

Analysis.

Single-Family Housing Starts

Millions of units

S O O e
1999 2004 2009

Source: U.S. Census Bureau.

I
2014 2019

Federal Surplus/Deficit

Share of nominal GDP

4-quarter moving average

S O O e
1999 2004 2009

Source: Monthly Treasury Statement.

| |
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Wealth-to-Income Ratio

| | L1 |
1999 2004 2009 2014 2019
Note: Ratio of household net worth to disposable personal
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.

Equipment and Intangibles Spending

Share of nominal GDP

| | L1 |
1999 2004 2009 2014 2019
Source: U.S. Dept. of Commerce, Bureau of Economic
Analysis.

Current Account Surplus/Deficit
Share of nominal GDP

| [ | |
2004 2009 2014 2019

|

1999

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

Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research.
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Decomposition of Potential GDP
(Percent change, Q4 to Q4, except as noted)

1996-
Measure 1974-95( 2000 |2001-07|2008-10|2011-15| 2016 2017 2018 2019

Potential real GDP 31 34 2.6 16 11 14 15 16 17
Previous Tealbook 3. 34 2.6 16 11 14 15 16 17

Selected contributionst
Structural labor productivity?2 16 29 2.8 14 .8 9 11 12 13
Previous Tealbook 16 2.9 2.8 14 .8 .9 11 12 13
Capital deepening .6 15 1.0 3 5 5 5 5 A4
Multifactor productivity .6 1.0 15 9 .0 2 A4 5 .6
Structural hours 16 12 .8 .0 .6 7 A 4 4
Previous Tealbook 16 12 .8 .0 .6 7 A 4 4
Labor force participation 4 -1 -2 -5 -.6 -4 -4 -4 -4
Previous Teal book 4 -1 -2 -5 -6 -4 -4 -4 -4

Memo:

GDP gap3 -1.9 2.4 .8 -4.2 .0 5 13 1.9 2.0
Previous Tealbook -1.9 24 .8 -4.2 .0 5 13 19 20

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 GDP in the final quarter of the period indicated. A negative number indicates that the economy

is operating below potential.

GDP Gap
Percent s
— Current Tealbook
— ---- Previous Tealbook -1 6
— — 4
- / - 2
\\/' 0
— — -2
— — -4
— — -6
N e e e 8
1999 2004 2009 2014 2019
Note: The GDP gap is the percent difference between actual
and potential GDP; a negative number indicates that the
economy is operating below potential.
Source: U.S. Department of Commerce, Bureau of Economic
Analysis; staff assumptions.
Manufacturing Capacity Utilization Rate
Percent
— — 90
— — 85
Average rate from
1972to 2016 — 80
\f/ 75
— 70
— — 65
L 11| 60
1999 2004 2009 2014 2019

Source: Federal Reserve Board, G.17 Statistical Release,
"Industrial Production and Capacity Utilization."

Unemployment Rate
Percent

—— Unemployment rate
Previous Tealbook
—— Natural rate of unemployment

| | | |
1999 2004 2009 2014 2019

Source: U.S. Department of Labor, Bureau of Labor Statistics;

staff assumptions.

Structural and Actual Labor Productivity
(Business sector)

—— Actual

[~ —— Structural

Chained (2009) dollars per hour

Y
2001 2004 2007 2010 2013 2016 2019

Source: U.S. Department of Labor, Bureau of Labor Statistics;

U.S. Department of Commerce, Bureau of Economic Analysis;
staff assumptions.

Note: The gray shaded bars indicate a period of business recession as defined by the National Bureau of Economic Research.
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The Outlook for the Labor Market =
o
2017 %
Measure 2016 2017 2018 2019 <
H1 H2 (7]
(a]
=
Output per hour, businesst 12 0 2.0 1.0 9 9 S
Previous Tealbook 1.2 2 18 1.0 9 9 S
Nonfarm payroll employment?2 187 180 174 177 167 122 ‘q"‘-;
Previous Tealbook 187 163 169 166 167 122 £
O
Private employment2 170 171 162 167 158 113 o
Previous Tealbook 170 161 160 160 158 113
L abor force participation rate3 62.7 62.8 62.7 62.7 62.5 62.3
Previous Tealbook 62.7 62.8 62.7 62.7 62.5 62.3
Civilian unemployment rate3 4.7 4.4 4.2 4.2 4.0 3.8
Previous Tealbook 4.7 4.3 4.2 4.2 39 3.8

1. Percent change from final quarter of preceding period at annual rate.

2. Thousands, average monthly changes.

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

Source: U.S. Department of Labor, Bureau of Labor Statistics; staff assumptions.

Inflation Projections

2017
Measure 2016 2017 2018 2019
H1 H2
Percent change at annual rate from
final quarter of preceding period
PCE chain-weighted price index 14 13 15 14 1.9 20
Previous Tealbook 14 14 17 16 19 20
Food and beverages -1.7 13 1.7 15 22 2.3
Previous Tealbook -1.7 14 18 16 21 22
Energy 8 -15 -15 -15 22 17
Previous Tealbook .8 -1.6 .8 -4 11 9
Excluding food and energy 1.7 14 16 15 1.9 20
Previous Tealbook 17 16 17 16 19 20
Prices of core goods imports! .0 12 2.8 20 7 7
Previous Tealbook .0 14 16 15 .6 .6
June July Aug. Sept. Oct. Nov.
20172 20172 20172 20172 20172 20172
12-month percent change
PCE chain-weighted price index 14 15 15 14 13 14
Previous Tealbook 15 16 16 16
Excluding food and energy 14 14 14 14 14 15
Previous Tealbook 16 16 15 16

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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Labor Market Developments and Outlook (1)

Measures of Labor Underutilization

Percent

— U_S*
[— —— Unemployment rate

Part time for
economic
reasons**

2003

2005 2007 2009 2011 2013 2015 2017

13
12
11

[y
o

N Wb OO N 0O

Percent
Unemployment rate
Previous Tealbook -
Natural unemployment rate with EEB adjustment

* U-5 measures total unemployed persons plus all marginally attached to the labor force, as a percent of the labor force plus persons marginally

attached to the labor force.
** Percent of Current Population Survey employment.
EEB Extended and emergency unemployment benefits.

Source: U.S. Department of Labor, Bureau of Labor Statistics.
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* 3-month moving averages.
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Source: U.S. Department of Labor, Bureau of Labor Statistics.
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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

| Labor force participation rate
—— Estimated trend**

2003 2005 2007 2009 2011 2013 2015 2017

68.0
67.5
67.0
66.5
66.0
65.5
65.0
64.5
64.0
63.5
63.0
62.5
62.0

* 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*

Thousands

700
650
600
550
500
450
400
350

— 300

2003 2005 2007 2009 2011 2013 2015 2017

* 4-week moving average.
Source: U.S. Department of Labor, Employment and
Training Administration.

Unemployment Rate by
Racial/Ethnic Group

Percent

— Asian
Black
Hispanic
White

June

2003 2005 2007 2009 2011 2013 2015 2017
Note: These categories are not mutually exclusive, as the

250
200

20

16

12

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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Source: Job Openings and Labor Turnover Survey.
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ethnicity Hispanic may include people of any race. The Current
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their origin is Mexican, Puerto Rican, Cuban, Central American,
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Source: U.S. Department of Labor, Bureau of Labor Statistics,
Current Population Survey.
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Inflation Developments and Outlook (1)
(Percent change from year-earlier period)

Headline Consumer Price Inflation

_ Percelt 6 _ Perc&t
| — CPI 1 — PCE- Cum.ent Tealbook

—  PCE | ---- PCE-Previous Tealbook _

— — 4
May | . " -

- 2
- 1 -
e May (e) 0 7

— — -1

— — -2

N N T (N Y [ [N (Y [ I AN I I | 3 | | | | | | 1

2003 2005 2007 2009 2011 2013 2015 2017
Note: PCE prices from April to May 2017 are staff estimates (e).
Source: For CPI, U.S. Department of Labor, Bureau of Labor Statistics; for PCE, U.S. Department of Commerce, Bureau of Economic Analysis.

2013 2014 2015 2016 2017 2018 2019

Measures of Underlying PCE Price Inflation

Percent 40 Percent
—— Trimmed mean PCE ’ —— Core PCE - Current Tealbook
- = Market-based PCE excluding food and energy — 35 |_---- Core PCE - Previous Tealbook —
—— PCE excluding food and energy 30
— May (e) — 25
May — 2.0
— 15
- - 10 B ]
May (e)
— — 05 — ]
N N T (N Y [ [N (Y [ I AN I I | 0 | | | | | | 1
2003 2005 2007 2009 2011 2013 2015 2017 2013 2014 2015 2016 2017 2018 2019

Note: Core PCE prices from April to May 2017 are staff estimates (e).
Source: For trimmed mean PCE, Federal Reserve Bank of Dallas; otherwise, U.S. Department of Commerce, Bureau of Economic Analysis.

Labor Cost Growth

Percent Percent

—— Employment cost index
|— == Average hourly earnings — 6
—— Compensation per hour

—— Compensation per hour - Current Tealbook
=== Compensation per hour - Previous Tealbook

|
[N I [N [ Y N [ N I (N Y I | _ | | | | | | I
2003 2005 2007 2009 2011 2013 2015 2017 2013 2014 2015 2016 2017 2018 2019

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 Oil Price Levels
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— Brent crude oil history/futures (right axis) —— Brent crude oil history/futures (right axis)
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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 Percent Percent
18 — — 60 10 — — 25
—— PCE energy prices (right axis) —— PCE energy prices (right axis)
15 |- . / ) — 50 8 - . : ) — 20
—— Core import prices (left axis) —— Core import prices (left axis)
12 |- — 40 6 — 15
9 - — 30 4 - — 10
6 May_ 20 2 - M -4 5
a
3 A - 10 0 AVM y 0
0 M AA 4D 0 2 .%A/ — -5
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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.

Long-Term Inflation Expectations and Compensation

Percent 45 Percent 45
— 5-to-10-year-ahead TIPS compensation —— 5-t0-10-year-ahead TIPS compensation ’
— —— Michigan median next 5 to 10 years — 4.0 — —— Michigan median next 5 to 10 years — 4.0
—— SPF PCE median next 10 years 35 —— SPF PCE median next 10 years 35
3.0 — 3.0
25 25
2.0 2.0
15 15
L1 11 1 1 1 1 1 1 1 1 1 1 1 149 1.0
2003 2005 2007 2009 2011 2013 2015 2017 ' 2014 2015 2016 2017 ’

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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= The Long-Term Outlook
()
‘—5 (Percent change, Q4 to Q4, except as noted)
(@)
o]
°>’ Measure 2017 2018 2019 2020 2021 2022 Longer run
(7]
(a]
g Real GDP 2.3 2.2 1.9 1.6 1.2 1.2 1.7
i Previous Tealbook 2.4 2.2 1.8 1.4 1.2 1.3 1.7
(9]
'5 Civilian unemployment rate! 4.2 4.0 3.8 3.9 4.1 4.4 4.9
E Previous Tealbook 4.2 3.9 3.8 4.0 4.2 4.5 4.9
]
a PCE prices, total 1.4 1.9 2.0 2.0 2.1 2.1 2.0
Previous Tealbook 1.6 1.9 2.0 2.1 2.1 2.1 2.0
Core PCE prices 1.5 1.9 2.0 2.0 2.1 2.1 2.0
Previous Tealbook 1.6 1.9 2.0 2.1 2.1 2.1 2.0
Federal funds rate! 1.41 2.51 3.31 3.77 3.87 3.75 2.50
Previous Tealbook 1.48 2.70 3.67 4.17 4.25 4.09 3.00
10-year Treasury yield! 2.7 32 34 34 33 3.2 2.9
Previous Tealbook 2.9 3.6 4.0 4.0 3.9 3.8 3.5

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

Real GDP Unemployment Rate
4-quarter percent change Percent
— — 5 — — 10
- -4 B Unemployment rate d9
— -3
- -2 — -18
| T~ | Natural rate 4
0 with EEB
| Potential GDP 4.4 L adjustment -6
B 1-2 B Natural rate 15
— - -3
- -4
B Real GDP 14
2004 2007 2010 2013 2016 2019 2022 2004 2007 2010 2013 2016 2019 2022
PCE Prices Interest Rates
4-quarter percent change Percent
— — 4 — — 10
Total PCE prices B -19
- -3 - 10-year Treasury -8
Triple—B corporate 7
— = -2 6
PCE pricesw & 5
— excluding -1 4
food and 3
energy 0 2
1
NP PR 0
2004 2007 2010 2013 2016 2019 2022 2004 2007 2010 2013 2016 2019 2022

Note: In each panel, shading represents the projection period, and dashed lines are the previous Tealbook.
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Evolution of the Staff Forecast
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International Economic Developments and Outlook

Incoming data continue to point to widespread strong performance abroad,
especially in the advanced foreign economies (AFEs). We estimate that foreign
economic output rose at a solid 2% percent annual rate in the second quarter after a robust
3Y4 percent gain the quarter before. In aggregate, the forecast for the second quarter is
unchanged from the June Tealbook, as stronger-than-anticipated indicators have led to
upward revisions in most AFEs and China, which have been offset by downward
revisions in Mexico and Brazil.

We continue to see foreign GDP growth stabilizing at its potential pace of around
2% percent by early 2018. While economic activity decelerates in Canada to a more
sustainable pace and Chinese growth slows in line with potential, growth picks up in
Latin America as Brazil pulls out of its recession and Mexico shakes off its recent
weakness. With the expansion abroad now more firmly established, downside risks to
the global economy have diminished since last year. That said, important concerns
remain, notably that a hard landing in China could trigger a sharp slowdown in other
emerging market economies (EMESs), an outcome that we explore in the “China-Driven
EME Turbulence” alternative scenario in the Risks and Uncertainty section.

Against the backdrop of stronger economic activity in most AFEs, the Bank of
Canada (BOC) hiked its policy rate on July 12 and the Bank of England (BOE) and
European Central Bank (ECB) alluded to the possibility of reducing the pace of monetary
stimulus (see the box “Recent Actions and Communications by Foreign Central Banks”).
Markets have taken considerable signal from these discussions, with sovereign yields of
these economies jumping and their currencies appreciating, developments that are
discussed in more detail in the Financial Market Developments section. The BOC rate
hike occurred two quarters earlier than we had anticipated in the June Tealbook. We also
pulled forward the tightening of policy rates by the BOE by two quarters and the ECB by
one quarter, and we have end-2019 rates in both cases a bit higher than we anticipated in
June. However, given remaining slack and expectations of continued low underlying
inflation, we still see monetary policy in all three economies staying quite
accommodative for some time. That said, there is some chance of even faster growth and
greater tightening of monetary policies abroad than we expect, an upside risk that we
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Recent Actions and Communications by Foreign Central Banks

Over the past six weeks or so, actions and communications by officials from several advanced
foreign economy central banks have jolted global financial markets, boosting bond yields
abroad and in the United States (see figure). In this discussion, we summarize monetary policy
developments in the European Central Bank (ECB), Bank of Canada (BOC), and Bank of England
(BOE) and examine the implications for our economic and monetary policy outlook.

European Central Bank

Since the publication of the June Tealbook, the ECB took two incremental steps toward
eventually beginning to normalize its monetary policy stance. First, at its June 8 meeting, the
Governing Council changed its forward guidance. The ECB now expects to maintain its policy
rate at its current level for an extended period, whereas it had previously expected to maintain
its policy rate at current or lower levels. Second, in a speech on June 27, ECB President Draghi
noted that the forces weighing on euro-area inflation should prove “temporary” and that, as
the economy continues to recover, monetary policy should adjust—albeit gradually and only as
underlying inflation dynamics improve." As can be seen in the figure, President Draghi’s speech
appeared to elicit a significant response in long-term yields, both in the euro area and
elsewhere.

Although President Draghi’s speech caught markets by surprise, the recent ECB
communications do not change our view that the withdrawal of stimulus will be both long in
coming and quite gradual after it does arrive. We view those communications as both a
necessary acknowledgment that economic prospects have improved and a way of preparing
markets for the eventual normalization. With slack remaining and inflation still subdued, we
continue to expect the ECB to normalize its policy stance only slowly, waiting until early 2018 to
begin tapering asset purchases and until mid-2018 to cease them. But in light of the recent
communications and positive incoming data, we have the ECB beginning to raise its policy rate
in late 2018, one quarter earlier than in the June Tealbook, and reaching % percent by late 2019,
¥ percentage point higher than in June.

Bank of Canada

The BOC raised its policy rate % percentage point to % percent on July 12, two quarters earlier
than assumed in the June Tealbook. The policy change followed statements by BOC officials,
including Governor Poloz, displaying a more hawkish tone and suggesting a substantial change
in the BOC’s assessment of the economic outlook. The BOC cited the broadening of the
economic recovery, attributed recent weak inflation readings to past economic slack, and
expressed more confidence that diminishing resource slack would push up inflation. In
contrast, as recently as April, the BOC was expressing concern about the concentration of
growth in a narrow set of industries and pointing to subdued price and wage inflation as
evidence of material excess capacity.

' See Mario Draghi (2017), “Accompanying the Economic Recovery,” speech delivered at the ECB Forum on
Central Banking, Sintra, June 27, https://www.ecb.europa.eu/press/key/date/2017/html/ecb.sp170627.en.html.
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We view the BOC’s shift to a less accommodative stance, in part, as reflecting greater
confidence in the recovery. The BOC also emphasized that the recent soft inflation readings
partly reflect idiosyncratic factors and should be temporary. Accordingly, we expect monetary
policy to be slightly less accommodative over the nearer term and anticipate that the BOC will
raise its policy rate again in the first quarter of 2018. Nevertheless, our new assumptions for
Canadian monetary policy entail only an adjustment in the timing of policy rate actions over the
forecast horizon, and, with our longer-term outlook for the Canadian economy little changed,
our forecast for the policy rate at the end of 2019 remains at 2 percent.

Bank of England

On June 14, the BOE’s Monetary Policy Committee (MPC) surprised markets with an
unexpectedly close vote to keep the policy rate at ¥ percent. Three dissenting MPC members
preferred a rate hike, expressing concern that, amid limited resource slack, the recent
overshoot of inflation above target could be more persistent than previously thought.
Subsequently, Governor Carney stated that “some removal of monetary stimulus is likely to
become necessary” if spare capacity erodes further.?

Overall, these developments are responses to persistently elevated inflation (reflecting the
post-Brexit depreciation of the sterling) and a record-low unemployment rate. Given the
uncertain growth outlook, we still see the BOE as maintaining its current policy stance through
this year and tightening that stance only very gradually thereafter. But, consistent with our
higher inflation projection and the more hawkish BOE tone, we now expect the BOE to hike its
policy rate in the second quarter of 2018, two quarters earlier than previously assumed, and to
raise it to % percent by the end of 2019, % percentage point higher than in the June Tealbook.

2 See Mark Carney (2017), “Policy Panel: Investment and Growth in Advanced Economies,” speech
delivered at the ECB Forum on Central Banking, Sintra, June 28, p. 6,
www.bankofengland.co.uk/publications/Documents/speeches/2017/speech986.pdf.
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explore in the alternative scenario “Stronger Foreign Growth and Tighter Policy” in the
Risks and Uncertainty section.

The heightened focus on policy normalization abroad seems to indicate that those
central banks are looking through recent declines in headline inflation as reflecting
transitory factors. Indeed, even though AFE headline inflation fell to ¥ percent in the
second quarter at an annual rate, %2 percentage point lower than in the June Tealbook, this
decline largely reflected lower retail energy prices. Core inflation has held up better but
remains below central bank targets, except in the United Kingdom. As the transitory
effects wane and output gaps narrow, we see AFE inflation stepping up to 1% percent
by 2019, just below authorities’ 2 percent inflation targets.

We estimate that EME inflation remained at 3% percent in the second quarter, a
touch lower than the June Tealbook projection, as surprisingly strong food price inflation
in Mexico was offset by benign inflation in China and elsewhere. The Bank of Mexico
(BOM) raised rates in June, as expected, continuing its sequence of successive rate hikes
since late 2015, but it has also signaled an end to its tightening. Brazil’s inflation fell in
June to its lowest level in a decade, and the Brazilian government lowered its inflation
target to 4 percent in 2020 from 4% percent. We see aggregate EME inflation easing
to roughly 3 percent in this quarter and staying there for the remainder of the forecast
period.

ADVANCED FOREIGN ECONOMIES

e Euro Area. Recent indicators—including elevated PMIs, solid retail sales, and brisk
industrial production—suggest that real GDP growth rose to almost 2% percent in the
second quarter from an upwardly revised 2.3 percent the quarter before, the fastest
pace seen in two years. Growth is projected to moderate to 1% percent by mid-2018
and edge down a touch more in 2019 as economic slack erodes. Compared with the
June Tealbook, this projection is about ¥ percentage point higher over the next year,
reflecting stronger-than-expected momentum in the economy.

Headline inflation tumbled from a rate of 2.9 percent in the first quarter to negative
0.1 percent in the second as a result of falling energy and food prices. Smoothing
through Easter-related volatility, core inflation appears to have risen from just under
1 percent in the second half of 2016 to roughly 1% percent in the first half of 2017,
slightly higher than we anticipated in June. Going forward, headline inflation is
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projected to bounce back from its second-quarter dip and then rise slowly thereafter,
reaching 1% percent only in late 2019, as the output gap narrows and wage growth
gradually picks up. Compared with the June Tealbook, this projection is a touch
higher in 2018 and 2019, reflecting slightly faster growth.

In light of the positive data and recent ECB communications, we now see the path of
monetary policy as slightly less accommodative. While we continue to expect the
ECB to begin tapering its asset purchases in early 2018 and to cease them by mid-
2018, we brought forward the liftoff of the deposit rate one quarter to the fourth
quarter of 2018 and see the policy rate being ¥4 percent by end-2019 rather than zero.

e Canada. Following unusually strong GDP growth of 3.7 percent in the first quarter,
recent data, such as monthly GDP for April and the manufacturing PMI through June,
suggest that growth moderated to 2% percent in the second quarter. We expect
growth to average around 2 percent through the remainder of this year and to settle at
its potential pace of 1% percent thereafter. Relative to the June Tealbook, this
projection is stronger for the second quarter of 2017 on better-than-expected data but
a touch weaker in 2018 and 2019 because of an appreciated Canadian dollar and
higher interest rates.

We estimate that inflation slowed more sharply than expected, from 2.6 percent in the
first quarter to 1 percent in the second, reflecting surprisingly large declines in retail
energy prices. Downplaying these soft inflation readings as largely reflecting
temporary factors, and citing the broadening of economic growth, the BOC increased
its policy rate ¥ percentage point to % percent on July 12, two quarters earlier than
we had anticipated in June. We assume that the BOC will next increase its policy rate
in the first quarter of 2018 but still see the policy rate at 2 percent by the end of 2019,
as in the June Tealbook, consistent with a nearly unchanged longer-term outlook.

e United Kingdom. Incoming data on industrial production, services output, and PMls
were weaker than expected, suggesting that GDP growth only edged up to 1% percent
in the second quarter, ¥z percentage point lower than in the June Tealbook. Going
forward, growth should settle at 1% percent, as we expect the drag on spending
exerted by uncertainty surrounding the Brexit negotiations to be offset by continued
accommodative monetary policy and the weak sterling.
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We estimate that headline inflation declined from 3.8 percent in the first quarter to
3Y%4 percent in the second, reflecting lower energy prices that partly offset the boost
from past currency depreciation. As the effects of past depreciation wane, inflation is
expected to gradually edge down toward the BOE’s 2 percent target. This projection
is a bit higher than in the June Tealbook, in part reflecting higher-than-anticipated
readings on core inflation.

We continue to anticipate that the BOE will keep its policy rate on hold this year and
remain quite accommodative thereafter, given the slowdown in economic activity,
sluggish wage growth, and uncertainties surrounding the Brexit negotiations. But,

in line with recent communications by the BOE and our higher inflation forecast, we
moved up the timing of the first policy rate hike to the second quarter of 2018, two
quarters earlier than assumed in the June Tealbook, followed by a second hike

in 2019. We now have the policy rate at the end of 2019 at % percent, ¥ percentage
point higher than we assumed in June.

e Japan. Recent indicators, such as the manufacturing PMI through June and the July
reading of the Tankan survey, continue to show solid momentum in the economy and
suggest that real GDP growth picked up to 2 percent in the second quarter. We
expect GDP growth to decline to a more sustainable pace, gradually edging down to
%, percent by the end of 2018, before stalling in 2019 as a result of a planned
consumption tax hike. Relative to the June Tealbook, this projection is a touch higher
through mid-2018 owing to a weaker yen.

Inflation in Japan has remained moribund despite a very tight labor market, and, in
contrast to the other AFEs, the Bank of Japan (BOJ) has refrained from discussing
any monetary policy normalization plan. In addition, although the BOJ has been
purchasing assets at a slower pace than in previous years, it has continued to pursue
its “yield curve control” policy of keeping its deposit rate at negative 0.1 percent and
targeting a rate around 0 percent for the yield on the 10-year Japanese government
bond. Accordingly, we still assume that the BOJ’s policy stance will remain highly
accommodative throughout the forecast period. Against this background, inflation is
projected to rise from an estimated rate of O percent in the second quarter to almost
1¥4 percent in 2019 (excluding the effect of the consumption tax hike), still well
below the BOJ’s 2 percent target.
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Mexico. We estimate that Mexican real GDP growth dropped from 2.7 percent in the
first quarter to a disappointing 1% percent pace in the second, 2 percentage point
below our June Tealbook forecast. Mexico has undertaken a program of budget
cutting in order to stabilize public debt and boost investor confidence, and this fiscal
consolidation has proven to be more of a drag on activity this year than we had
previously thought. Exports and household demand, which had both contributed to
surprisingly strong growth in recent quarters, have also softened of late, and both
residential and public investment have continued to decline amid tightening fiscal and
monetary policies. We expect economic growth to gradually move up to 2% percent
by the end of the forecast period as this fiscal drag diminishes and as the effects of
past exchange rate depreciation and energy-sector reforms Kick in.

Headline inflation eased in the second quarter to a still-high 7 percent from nearly
10 percent in the first. Inflation is still being affected by last January’s fuel price
hikes as well as by jumps in food prices. Core inflation has remained well above the
3 percent inflation target, partly reflecting pass-through of past peso depreciation.
To keep inflationary pressures at bay, the BOM continued to tighten policy in late
June, raising its policy rate ¥4 percentage point to 7 percent, 4 percentage points
above its level at the start of its tightening phase in late 2015. BOM policy
communications have led us to remove our assumption of further rate hikes, and we
actually now see some monetary policy easing in early 2018. We continue to see
inflation moving back down to near the 3 percent inflation target by mid-2018.

Brazil. We now estimate that Brazil’s economy—after surging at a pace of

4%, percent in the first quarter—contracted slightly in the second, a step-down that
was somewhat greater than we had anticipated in the June Tealbook. The
deceleration primarily reflects much weaker agricultural exports, which were boosted
in the first quarter by a record harvest. However, the most recent readings on
economic activity have been upbeat, and we see growth returning to positive territory.
But domestic demand remains very weak, restrained by tight monetary and fiscal
policies as well as by an ongoing political crisis that has damaged prospects for
much-needed reforms and has shaken business confidence. We therefore expect the
recovery to be tepid, with growth rising to only 2% percent by 2019.
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Inflation fell to 3 percent in June on a 12-month basis, its lowest level in 10 years,
reflecting both the steep recession and falling food prices; core inflation fell to

4 percent. With inflation well below the central bank’s target of 4% percent and
domestic demand still weak, we see the Brazilian central bank cutting the policy rate
from its current level of 10.25 percent to 8.5 percent by the end of this year.
Signaling its determination to keep inflation low, the Brazilian government recently
lowered the inflation target to 4% percent for 2019 and 4 percent for 2020 and
suggested that the target would eventually be reduced to 3 percent.

e China. Available indicators suggest that China’s real GDP growth slowed to a still-
solid 6% percent pace in the second quarter from 7.3 percent in the first. The gradual
reining in of credit growth by Chinese monetary authorities since the beginning of the
year has restrained economic activity; in particular, infrastructure and property-
related investment growth have dipped. Even so, industrial production and exports
have held up better than we expected, leading us to revise up growth ¥4 percentage
point in the second quarter. We see growth slowing further to 6% percent in the
second half of the year as the authorities continue to gradually tighten credit growth.
Growth moderates further to 5% percent by 2019, in line with declines in potential
growth. We see some risk that credit tightening could trigger an escalation of
financial stress as vulnerabilities that have been building in the financial system are
exposed, leading to a sharp decline in output and spillovers to other EMEs.

Headline consumer price inflation bounced back to around 2% percent in the second
quarter after a food-price-induced dip in the first quarter. We expect inflation to
remain stable at about the current pace, although rising core inflation in recent months
suggests some upside risk to our forecast.

e Other Emerging Asia. While economic activity in the region remains relatively
buoyant, GDP growth likely moderated to 4 percent in the second quarter from
4.4 percent in the first. Export growth slowed across the region following its
supercharged pace in the previous few quarters, as the surge in demand for high-tech
goods and imports from China moderated. Industrial production has decelerated
along with exports in several economies, but manufacturing PMIs remain fairly
strong. We expect GDP growth to moderate further to a trend-like 3% percent pace
by early next year, with slower growth in the region’s more export-oriented
economies offsetting somewhat stronger growth in India.
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Real GDP* Percent change, annual rate
2016 2017 2018 2019
H1 Q3 Q4 Q1 Q2 H2
1. Tota Foreign 18 3.2 2.9 3.2 2.8 2.7 2.6 2.6
Previous Tealbook 18 32 2.8 3.2 2.7 2.6 2.6 2.6
2. Advanced Foreign Economies 13 2.6 2.4 2.6 2.4 2.0 17 16
Previous Tealbook 14 2.6 2.3 2.7 2.2 19 17 17
3. Canada v 4.2 2.7 3.7 2.7 2.0 17 18
4, Euro Area 18 18 21 23 2.7 2.2 19 18
5. Japan 2.0 1.0 14 1.0 2.0 14 10 A
6. United Kingdom 15 2.0 2.7 9 12 17 17 17
7. Emerging Market Economies 2.3 3.7 33 3.7 31 33 34 35
Previous Tealbook 2.3 38 34 37 33 33 34 35
8. China 6.8 6.8 6.6 7.3 6.7 6.3 58 5.7
9. Emerging Asiaex. China 3.7 33 35 4.4 4.0 38 3.6 35
10. Mexico 10 4.4 2.9 2.7 15 21 2.6 2.7
11. Brazil -2.6 -2.3 -2.2 4.3 -5 16 2.0 2.2
* GDP aggregates weighted by shares of U.S. merchandise exports.
Total Foreign GDP Foreign GDP
Percent change, annual rate 55 Percent change, annual rate
—— Current —— Current
---- Previous Tealbook ---- Previous Tealbook
— 5.0 —
— 45 —
Emerging market economies
— 4.0 —
— — 35 —
— — 3.0 —
— — 25 —
— — 2.0 —
— — 15
Advanced foreign economies
l l l l l l l l l L 110 l l l l l l l l

2011 2013 2015 2017 2019
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Percent change, annual rate

2016 2017 2018 2019
H1 Q3 Q4 Q1 Q2 H2
1. Tota Foreign 17 17 2.6 3.0 2.2 2.3 2.4 25
Previous Tealbook 17 17 2.6 30 24 24 24 2.6
2. Advanced Foreign Economies A4 9 18 2.3 .6 12 15 19
Previous Tealbook 4 9 18 2.3 11 13 15 19
3. Canada 14 1.0 17 2.6 1.0 14 17 19
4. Euro Area -1 13 19 29 -1 11 14 17
5. Japan -3 -5 24 -1 1 .6 9 25
6. United Kingdom 4 21 20 38 33 24 2.3 2.2
7. Emerging Market Economies 2.7 2.2 31 34 33 30 30 30
Previous Tealbook 2.7 2.2 31 34 34 32 31 31
8. China 24 13 2.6 -.6 2.3 25 25 25
9. Emerging Asiaex. China 17 11 2.6 35 .8 25 31 31
10. Mexico 2.6 36 4.1 9.9 6.9 38 32 32
11. Brazil 9.6 6.5 2.6 32 2.3 3.7 4.3 4.3
* CPI aggregates weighted by shares of U.S. non-oil imports.
Foreign Monetary Policy
AFE Policy Rates AFE Central Bank Balance Sheets EME Policy Rates
Percent Percent of GDP Percent
— — 25 — 100 —
- 4 2.0
- =4 80
L 415
- 4 60
Canada
- 4 1.0
[ [ oe |
105 Euro area
United Kingdom '
— o |- 420
| [ 0.0 United Kingdom
Euro area Ll_l-\_r
Canada
e
1 1 1 1 1 1 1 1 1 1 - 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1
2011 2013 2015 2017 2019 2009 2011 2013 2015 2017 2011 2013 2015 2017 2019
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Recent Foreign Indicators

Nominal Exports

Jan. 2011 = 100
— — 125

- 120
- — EME** — 115
— 110
— 105
100
— 95
— 90
— 85

| | | | | 80
2012 2013 2014 2015 2016 2017

* Includes Australia, Canada, euro area, Japan, Sweden, Switzerland, U.K.

** Includes Argentina, Brazil, Chile, Colombia, Hong Kong, India,
Indonesia, Israel, Korea, Malaysia, Mexico, Philippines, Russia,
Singapore, Taiwan, Thailand.

Retail Sales
12-month percent change 10
— Foreign
| — AFE* 1sg
—_— EME**
— 6
— 4
— 2
! 0
N
| | | | | 2
2012 2013 2014 2015 2016 2017
* Includes Canada, euro area, Japan, Sweden, Switzerland, U.K.
** Includes Brazil, Chile, China, Korea, Mexico, Taiwan.
Consumer Prices: Advanced Foreign Economies
12-month percent change 3.0
— Headline
| — Core o5
— 2.0
— 15
— 1.0
— 0.5
| | | | | 0.0

2012 2013 2014 2015 2016 2017
Note: Includes Canada, euro area, Japan, U.K.
* Excludes all food and energy; staff calculation.
Source: Haver Analytics.

Industrial Production
Jan. 2011 =100

— — 120
— Foreign
— AFE*
—_ EM E** — 115
— 110
— 105
L\'\_,/"‘/ 100
| | | | | 95
2012 2013 2014 2015 2016 2017
* Includes Canada, euro area, Japan, Sweden, U.K.
** Includes Argentina, Brazil, Chile, China, Colombia, India, Indonesia,
Israel, Korea, Malaysia, Mexico, Philippines, Russia, Singapore,
Taiwan, Thailand.
Employment
4-quarter percent change 45
— Foreign
B —— AFE* 40
- — EME** — 3.5
— — 3.0
— — 2.5
— — 2.0
— — 15
— — 1.0
— — 0.5
l l l l l 0.0
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* Includes Australia, Canada, euro area, Japan, Sweden, Switzerland, U.K.
** Includes Chile, Colombia, Hong Kong, Israel, Korea, Mexico,
Philippines, Russia, Singapore, Taiwan, Thailand, Turkey.

Consumer Prices: Emerging Market Economies

12-month percent change 5

- Headline*

L — Ex. food--Emerging Asia** 5
— Ex. food--Latin America**

| | | | | 1
2012 2013 2014 2015 2016 2017

* Includes Brazil, Chile, China, Colombia, Hong Kong, India, Indonesia,
Korea, Malaysia, Mexico, Philippines, Singapore, Taiwan, Thailand.

** Excludes all food; staff calculation. Excludes Argentina and Venezuela.
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Evolution of Staff's International Forecast

Total Foreign GDP
Percent change, Qzﬂl 4
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Tealbook publication date
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Financial Market Developments

Longer-dated nominal Treasury yields rose moderately over the intermeeting
period, apparently driven in large part by market perceptions of a shift toward a
somewhat less accommodative stance of monetary policy by some AFE central banks.!
Consistent with this view, the dollar depreciated against most AFE currencies. In
contrast, FOMC communications were reportedly viewed by market participants as
largely in line with previous communications. Market-implied probabilities of an
additional increase in the target range for the federal funds rate by the end of the year
were unchanged, on balance, even as the May CPI release came in weaker than market
participants had expected. On net, domestic risky asset prices were also little changed

amid continued low volatility.

e The market-implied probability of an increase in the target range for the
federal funds rate by the end of the year was unchanged, on net, at just under

50 percent.

e Ten-year nominal Treasury yields increased about 15 basis points, on balance,
over the intermeeting period, with large gains occurring on, and in the few
days after, remarks by ECB President Draghi and policymakers of other AFE

central banks that were interpreted as less accommodative than expected.

¢ Yields on 10-year sovereign bonds increased 27 basis points in the United
Kingdom and more than 30 basis points in Canada and Germany following

less accommodative foreign central bank communications.

! On the morning after the Tealbook closed, data for the June CPI and June retail sales were
published. Both of these releases were viewed as weaker than expected, and, as of 10 a.m., they prompted
a decline in the market-implied probability of an additional increase in the target range for the federal funds
rate this year from just under 50 percent to just over 40 percent. Additionally, 5- and 10-year nominal
Treasury yields each declined about 4 basis points. The broad dollar index also fell about '3 percent, and
AFE sovereign yields fell slightly. These changes are not reflected in the remainder of this section.
However, they would not materially affect the broad characterization of financial market developments
over the intermeeting period.
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Policy Expectations and Treasury Yields
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e The dollar depreciated 1 percent against AFE currencies and edged down
against EME currencies, leaving a % percent decline in the broad dollar index

on net.

PoLICY EXPECTATIONS AND ASSET MARKET DEVELOPMENTS

Domestic Developments

FOMC communications over the intermeeting period were reportedly viewed, on
balance, as not materially altering market participants’ expectations for the path of the
federal funds rate. Some market participants were reportedly surprised by the degree to
which the Chair’s remarks during the press conference attributed the recent soft inflation
data to transitory factors. However, market participants also took note of the discussion
in the June FOMC minutes that while “most FOMC participants” perceived the recent

29 ¢¢

softness in price data as “largely reflecting idiosyncratic factors,” “several” expressed
concern that “progress toward the Committee’s 2 percent longer-run inflation objective
might have slowed.” A straight read of quotes on federal funds futures contracts suggests
that the probability that market participants attach to the next increase of the target range
for the federal funds rate occurring by the end of the year remains just under 50 percent,
despite having fallen for a time following the publication of the May CPI release.> While
the market-implied probability of the next rate hike occurring at the July meeting
remained near zero, some probability mass shifted from the September meeting to the
December meeting. Meanwhile, the expected path of the federal funds rate from the end

of 2017 through the medium term was little changed.

Market participants also interpreted the information provided in the June FOMC
statement on reinvestment policy and the Addendum to the Policy Normalization
Principles and Plans as signaling that a change to the Committee’s SOMA reinvestment
policy was likely to occur this year. Market participants reportedly see the September
meeting as the most likely timing for such an announcement, with several additional
primary dealers having moved forward their modal call for the timing of the

announcement from the December meeting to the September meeting.

While short-dated nominal Treasury yields were little changed over the

intermeeting period, 5- and 10-year yields increased about 10 basis points and 15 basis

2 To the extent that a negative term premium is embedded in short-term rates, the market-implied
probability of an increase in the federal funds rate at upcoming meetings suggested by a straight read of
federal funds futures quotes may understate the true probability.
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Corporate Asset Market Developments
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points, respectively. Nominal Treasury yields across maturities fell following the May
inflation release, and those declines were only partially retraced after the communications
from the June FOMC meeting that occurred later that day. Subsequently, however,
intermediate- and longer-dated nominal Treasury yields increased substantially, likely
reflecting in part a boost to term premiums from the less-accommodative-than-expected
remarks from ECB President Draghi on June 27 and later comments by other AFE central
bank officials that also signaled a less accommodative stance. (For more details, see the
box “Recent Actions and Communications by Foreign Central Banks” in the International
Economic Developments and Outlook section.) Treasury yields changed little, on net,

over the two days of the Chair’s testimony to the Congress.

The net increase in longer-term nominal yields over the intermeeting period
came mostly through higher real yields rather than inflation compensation, which also

moved up some for the period.

Despite their intermeeting period gains, longer-term real and nominal Treasury
yields remain very low by historical standards. The FOMC memo “Recent Movements
in Longer-Term Treasury Yields: Causes and Potential Policy Implications,” by Board
staff from the Divisions of Monetary Affairs, Research and Statistics, and International
Finance and by staff from the Federal Reserve Bank of New York, dated July 14,

provides an analysis of factors weighing on Treasury yields since December 2015.

Broad U.S. equity price indexes were little changed, on net, since the June FOMC
meeting amid sparse news about corporate earnings. In addition, one-month-ahead
option-implied and (trailing) realized volatility of the S&P 500 index remained
historically low. Most sectors in the S&P 500 index posted negative returns, with the
health-care and financial sectors being notable exceptions. Biotechnology companies
saw particularly strong returns, consistent with market participants reportedly anticipating
health-care policies that are more lenient on drug pricing than had been previously

expected.

Bank equity prices increased about 4 percent over the intermeeting period, buoyed
by recent increases in interest rates; favorable results from the DFAST and CCAR stress
tests, which all banks passed; and related announcements that many would significantly
increase their planned capital distributions. (For more analysis of financial firm equity

returns since the U.S. presidential election, see the box “Explaining the Recent
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Explaining the Recent Outperformance of Financial Equities

Since the U.S. election last November, equity prices of domestic financial firms
have significantly outperformed the broader market. For example, over this
period, indexes of stock prices of large U.S. dealer banks and of alternative asset
managers increased 33 percent, while the S&P 500 index rose less than half that
amount (figure 1). To explain this differential performance, market participants
have pointed to higher growth expectations from a shifted fiscal policy regime, the
effect of higher interest rates and a steeper yield curve in the post-election period,
and expectations for lighter financial-sector regulation. In this discussion we
examine how well these factors explain the performance of financial equities since
the U.S. election.

As a first step, we calculate risk-adjusted returns (that is, alphas) from the capital
asset pricing model (CAPM). As shown in figure 2, many domestic financial
institutions earned significant abnormal returns in the post-election period. In
particular, large U.S. dealers and asset managers had the highest alphas." To
understand the factors that explain financial stocks’ abnormal performance, we
regress firms’ estimated alphas on three sets of explanatory variables:

1. Interest rates: Daily changes in the short-term interest rate (2-year
Treasury yield) and slope of the term structure (10-year minus 2-year yield),

2. Volatility: Daily changes in equity (VIX) and fixed-income (MOVE) volatility
indexes, and

3. Regulatory sentiment: Google search indexes for “Dodd-Frank Act” and
“deregulation.”

wm
e
()
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' The alphas are estimated using the CAPM betas from the two-year period before the U.S.
election. For more information on the methodology, see Lubomir Petrasek, Sean Savage, and
Michael Ng (2017), “Explaining the Post-Election Surge in Financial Stocks,” staff memo, Board
of Governors of the Federal Reserve System, Division of Monetary Affairs, May 26.
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Our analysis reveals that much of the post-election rally in financial stock prices can
be attributed to macroeconomic factors. Specifically, we find that investors in
financial stocks reacted positively to the higher level of short-term interest rates
and to the steepening term structure of interest rates over this period. These
interest rate factors alone explain more than 40 percent of the alphas of large U.S.
dealers and banks in the post-election period (figure 3). Presumably, these factors
tend to benefit banks and other lenders by increasing such firms’ expected net
interest margins on balance.

Although market volatility has declined, on net, since the election, volatility spiked
in the immediate aftermath of the election. We find that the temporary increases
in equity and fixed-income volatility after the election are also related to the post-
election alphas of U.S. dealers and asset managers. In theory, volatility should
benefit broker-dealers’ trading businesses through increased client activity, while
asset managers would potentially benefit from increased trading opportunities
and fund flows. Our regression results show that changes in volatility explain
about 20 percent of the time-series variation of U.S. dealers’ and asset managers’
abnormal performance since the election.

Finally, we find that our proxies of investor sentiment regarding the potential for
financial deregulation also played a statistically significant—albeit comparatively
small—role in explaining U.S. dealers’ and banks’ post-election alphas. In
particular, the indexes of Google searches for the topics “Dodd-Frank Act” and
“deregulation” explain about 5 percent of the abnormal performance of U.S.
dealers and banks in the post-election period. In contrast, we find that the post-
election performance of foreign dealers is not significantly related to our
sentiment indexes, likely because foreign dealers are perceived to be less exposed
to U.S. regulatory developments. We note that our proxies are imperfect and thus
are likely to understate the importance of regulatory sentiment on the stock price
performance of domestic financial institutions.
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Foreign Developments
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Outperformance of Financial Equities.”) Meanwhile, bank CDS spreads were flat overall

but declined, on balance, for the six largest banks.

Over the intermeeting period, spreads of yields of investment- and speculative-
grade nonfinancial corporate bonds over comparable-maturity Treasury securities edged
down on net. Spreads for investment-grade corporate bonds remained somewhat below
the middle of their historical distribution, while those for speculative-grade bonds

remained near the bottom of their historical distribution.

Foreign Developments

Since the June FOMC meeting, the primary force behind foreign asset price
movements has been central bank communications in the AFEs. Communications from
the Bank of Canada (BOC), the ECB, and the Bank of England variously highlighted the
improved economic outlook; the temporary nature of the recent weakness in inflation;
and, in the case of the United Kingdom, the persistence of above-target inflation. The
BOC raised its policy rate in the July meeting. On net, 10-year yields increased 27 basis
points in the United Kingdom and more than 30 basis points in Canada and Germany, and

2-year yields also increased notably.

The heightened focus on the potential for reduction in policy accommodation
abroad weighed on the value of the dollar against AFE currencies. The dollar depreciated
4 percent against the Canadian dollar, 134 percent against the euro, and 1'% percent
against the British pound. The exception was a 3 percent appreciation of the dollar
against the Japanese yen, as the Bank of Japan (BOJ) was viewed as least likely among
AFE central banks to change its policy any time soon. The BOJ reaffirmed its
commitment to keeping Japanese 10-year bond yields near zero by conducting a fixed-
rate purchase operation. The dollar edged down against EME currencies. Taken

together, the broad dollar depreciated % percent, on net, over the period.

The performance of global equity prices and other risky assets was somewhat
mixed over the period. AFE equity prices were little changed, on net, while EME equity
prices edged up. European peripheral spreads narrowed over the period following
outcomes of the French parliamentary election, Greek debt negotiation, and the Italian
bank resolutions. (For more discussion, see the box “Implications of Recent Euro-Area
Bank Resolutions.”) EME sovereign spreads widened slightly, on net, while fund flows

into EMEs decreased somewhat but remained positive overall.
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Implications of Recent Euro-Area Bank Resolutions

In June, EU authorities resolved three banks in the euro-area periphery—Banco Popular, a
medium-sized Spanish lender, and Banca Veneto and Banca Popolare di Vicenza, two small
Italian banks. In early July, they also authorized the rescue of a medium-sized Italian bank,
Monte dei Paschi (MPS), under a state-funded recapitalization plan. Because these bank
interventions are the first under the finalized rules of the EU banking union, they provide the
first signals about how EU authorities will apply the Bank Recovery and Resolution Directive
(BRRD) and how the union’s Single Resolution Board (SRB) will function. EU authorities used
different approaches in each case. This flexibility proved effective in containing negative
spillovers but also highlights shortcomings in the banking union’s rules and institutions.

All four banks had been under pressure to address capital and asset quality deficiencies for at
least one year before these interventions. MPS and Banco Popular were among the weakest
performers in the most recent EU-wide stress test, the results of which were released in mid-
2016. Subsequently, MPS failed to raise needed capital in private markets and was forced to
request state aid, while Banco Popular openly sought a merger or sale after an internal audit
revealed additional losses. The smaller Italian banks had struggled to raise capital since
shortfalls were initially identified in the 2014 EU-wide stress test. In the process, they
exhausted private aid provided through a support fund financed by other Italian banks.

In most instances, the resolution and recovery of banks in the euro area are governed by the
BRRD, a set of rules designed, in large part, to break the “doom loop” between bank rescues
and national budgets by placing restrictions on the provision of public funds. Under these
rules, at least 8 percent of a bank’s liabilities—including senior liabilities, if needed—have to
absorb losses (that is, be “bailed in”) before state aid can be considered. However, the
framework allows for exceptions to the bail-in clause and gives EU authorities some discretion
over how and to which banks they apply the rules. In tackling these cases, EU authorities relied
extensively on this flexibility. As a result, no senior creditors were bailed in, an event that many
feared would lead to large negative spillovers.

Banco Popular was resolved under BRRD rules, with no exceptions, and sold for one euro. The
resolution was smoothed by the presence of a ready buyer, Santander, which agreed to raise
the private capital needed to absorb Popular’s assets in their entirety. As aresult, no public
funds were used and bail-in of senior debt was not required.

The two small Italian banks were ruled as not systemically important by the SRB. This
distinction allowed EU authorities to take advantage of discretion within the framework to
avoid resolution under BRRD rules and to instead pursue resolution under national bankruptcy
procedures. Because Italian bankruptcy procedures do not require the 8 percent liability bail-in
minimum, senior liabilities of the two banks, along with their good assets, were sold to
domestic leader Intesa. To encourage Intesa to accept the deal, the Italian government
provided it with state funds and guarantees of up to €17 billion (1 percent of Italian GDP)
without the government taking an ownership stake.
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A plan to rescue (not resolve) MPS was approved under a BRRD exception called
“precautionary recapitalization.” This exception permits state aid for solvent banks that have
capital shortfalls under a stress test while protecting senior liabilities from bail-in. Unlike the
Intesa case, the injection of roughly €5 billion of state funds to MPS will give the Italian
government an ownership stake, estimated at 70 percent of the bank’s equity.

Market reaction to these interventions ranged from muted to positive. Bank share prices in
Spain, Italy, and the broader euro area rose, on average, after the resolution actions (figure 1).
Spreads of Italian and Spanish 10-year government bonds to German equivalents were also
stable or slightly narrower (figure 2). This market reaction contrasts markedly with previous
bouts of localized bank distress, which resulted in sizable negative spillovers to broader euro-
area bank equities and government bonds.

However, because these resolutions of medium- and small-sized banks were facilitated by the
presence of healthy buyers, it remains unclear whether EU authorities would be able to resolve
larger and more systemically important banks as smoothly. Moreover, EU authorities’
approaches to these first resolutions highlighted shortcomings in the banking union.

First, the supervisory framework is not yet as effective as envisioned. Although asset quality
and capital deficiencies at all four banks were identified, deficiencies were not adequately
remediated. In addition, supervisors were slow to declare the three resolved banks likely to
fail, a condition that triggers the resolution process. Second, significant amounts of state aid
were used in the Italian case, casting doubt on the willingness of EU authorities to use the
BRRD to break the doom loop between bank recapitalizations and national budgets. Finally,
the Italian resolutions highlight the lack of a European deposit guarantee program, which had
been proposed as an element of the banking union. In Italy, deposit insurance is largely funded
after the fact with contributions from domestic banks. Absent public funds, the remaining
banks would have had to cover the losses of the failed banks’ insured depositors—which many
Italian lenders, weakened by bad loans and thin capital buffers, reportedly could ill afford.
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Short-Term Funding Markets and Federal Reserve Operations
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SHORT-TERM FUNDING MARKETS AND FEDERAL RESERVE OPERATIONS

The effective federal funds rate rose in line with the 25 basis point increase in the
target range and held steady near the middle of the target range except on the quarter-end
date. Overnight Eurodollar rates closely tracked the effective federal funds rate, while
overnight Treasury repo rates continue to be just a little above the offering rate on the
Federal Reserve overnight reverse repurchase agreement operations. Meanwhile,
continuing the trend seen throughout this FOMC tightening cycle, retail MMF yields
increased only a fraction of the policy rate increase. And, unlike the rates on other
money market instruments, shorter-dated Treasury bills did not rise in response to the
target range hike, which reportedly is partially attributable to a reduction in Treasury bill

supply associated with sizable corporate tax payments in June.

Over the intermeeting period, ON RRP take-up averaged $196 billion except on
the June quarter-end date, when take-up increased to $399 billion, reflecting a temporary

surge in participation by both prime and government MMFs.
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Financing Conditions for Businesses and Households

Financing conditions for nonfinancial businesses and households in the second
quarter have generally continued to be supportive of growth in spending and investment.
However, respondents to the Senior Loan Officer Opinion Survey on Bank Lending
Practices (SLOOS) in July continued to report weaker demand for business loans from
banks and tighter lending standards for commercial real estate (CRE) and consumer loans

on balance.

e Net fundraising by nonfinancial firms slowed somewhat in June, bringing
overall second-quarter net borrowing in line with the moderate first-quarter
pace. A reduction in corporate bond issuance and continued sluggish
commercial and industrial (C&I) lending were offset by a rebound in net

originations of institutional leveraged loan.

¢ Financing conditions for CRE transactions and projects remained
accommodative, with loan growth at banks only gradually moderating amid
reports of tightening credit standards, particularly for construction and land

development loans.

¢ In municipal bond markets, there was little broad-market imprint from Puerto
Rico’s filing for court-supervised debt restructuring or from Illinois’s

tumultuous budget negotiations.

e Overall, consumer credit continued to grow at a moderate pace in recent
months despite ongoing tightening of lending standards—especially for

nonprime borrowers—reported by banks.

¢ Residential mortgage credit remained broadly available, and flows of new

credit have continued at a moderate pace.

BUSINESS FINANCING CONDITIONS

Nonfinancial Corporations

Net debt financing moderated over the intermeeting period even as financing

conditions for large nonfinancial firms remained highly accommodative, with interest
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Business Finance

Gross Issuance of Nonfinancial
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rate spreads narrowing somewhat further for both bonds and bank loans. Gross issuance
of corporate bonds stepped down in June from a torrid pace in May. In contrast,

institutional leveraged loan issuance continued to be robust through June.

C&l lending by banks remained quite weak in the second quarter, with lending by
domestic banks continuing to grow slowly and lending by foreign banks continuing to
contract somewhat. Responses from the SLOOS indicated that depressed demand was
largely responsible, and that banks’ standards were little changed. The most cited reason
for the lackluster loan demand was decreased investment by nonfinancial businesses, but
banks also reported that some borrowers were shifting to other sources of financing or to
using internally generated funds. Banks also reported in the SLOOS that standards for
most C&lI loan categories were on the easier end of the range that has prevailed
since 2005.

Credit quality of nonfinancial corporations generally remained favorable over the
intermeeting period, with relatively few upgrades or downgrades logged in June. The
trailing six-month bond default rate remained near its lowest level since 2014, and
aggregate expected year-ahead defaults implied by Moody’s KMV were little changed,

on net, in recent months, although expected defaults for oil firms increased a bit.

Gross equity issuance by nonfinancial corporations was solid in the second
quarter, mostly reflecting robust seasoned equity offerings. The volumes of announced
share repurchases and of announced and completed mergers and acquisitions deals in the

second quarter all decreased relative to year-ago levels.

With few actual earnings reports on hand, second-quarter earnings for S&P 500
firms are expected to increase modestly relative to the first quarter (on a seasonally
adjusted basis), which implies robust earnings growth over year-ago levels. The outlook
for corporate earnings remains favorable, and projections by Wall Street analysts for

year-ahead earnings for S&P 500 companies were essentially unrevised last month.

Small Businesses

The supply of credit continued to generally appear stable and accommodative, and
although optimism among small business owners remained high, this positive outlook has
not bolstered still-subdued demand for credit. Delinquency rates on existing debt

continued to edge up but remained quite low by historical standards.
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Bank Lending Conditions

Commercial and Industrial Loans
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Commercial Real Estate

Financing conditions for CRE remained accommodative, though loan growth at
banks has moderated somewhat amid reports of tightening credit standards, particularly
in construction and land development—the riskiest loan category. Banks also reported
that the levels of standards on CRE loans were on the tight end of their historical range,
and that, on net, demand for CRE loans has been weakening in recent months. Issuance
of commercial mortgage-backed securities (CMBS) through the first half of the year has
been similar to the pace seen last year. Delinquency rates on loans in CMBS pools
originated before the crisis have continued to increase as these loans mature and fail to
refinance. These delinquencies have largely been expected by market participants and
have had no material effect to date on credit availability or other market conditions (see
the box “What Are the Implications of the Sharp Rise in the Delinquency Rate for
Commercial Mortgage-Backed Securities in This Market?” in the March Tealbook).

MUNICIPAL GOVERNMENT FINANCING CONDITIONS

Credit conditions in municipal bond markets remained accommodative, on
balance, and neither Puerto Rico’s filing for court-supervised debt restructuring nor
[llinois’s tumultuous budget negotiations left a noticeable imprint on the broader
municipal bond market.! Gross bond issuance by state and local governments remained
solid in June but was lower than a year ago. Yields on 20-year municipal bonds and their
ratios over comparable-maturity Treasury yields were little changed relative to the time
of the June FOMC meeting. On net, the credit quality of state and local governments
deteriorated somewhat in June as credit rating downgrades outpaced upgrades, mostly

reflecting reduced ratings on Illinois-related municipal bonds.

HOUSEHOLD FINANCING CONDITIONS

Residential Real Estate

Financing conditions in the residential mortgage market remained accommodative
for most potential borrowers over the intermeeting period, and flows of new credit have
continued at a moderate pace. However, growth of loans on banks’ books has slowed
somewhat in the first half of this year. This slowdown appears to have been partly driven

by a continuing shift of credit toward government-sponsored enterprise (GSE) and

!'llinois’s budget issues have led to a substantial increase in CDS spreads on Illinois’s bonds over
the past two years. Although a budget proposal was passed in early July over the governor’s veto, Illinois’s
credit rating remained under review for possible downgrade by some rating agencies.
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Household Finance

Mortgage Rate and MBS Yield
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Federal Housing Administration (FHA) loans, as aggregate originations of home-
purchase mortgages have continued to rise. SLOOS respondents, on net, reported that
standards on most loan categories were little changed. Residential mortgage rates
increased toward the end of the intermeeting period, in line with yields on longer-term

Treasury and mortgage-backed securities (MBS), but remain low by historical standards.

Consumer Credit

Consumer credit continued to grow at a moderate rate on a year-over-year basis,
notwithstanding the upward drift in interest rates. Credit card and auto lending appear to
have moved out of the more rapid expansion phase of the credit cycle that was evident
through the end of last year. The less exuberant financing conditions in consumer credit
markets appear to be, in part, a response to rising delinquency rates for some categories
of loans, particularly for subprime borrowers. In the July SLOOS, banks, on net,
reported having tightened standards and widened spreads for auto and credit card loans,
and the level of standards was reported as being particularly tight for the subprime
segments of these loan types. Reflecting in part continued tightening of lending
standards, consumer loan growth at banks moderated further in the second quarter;
however, that weakness was partially offset by more robust lending by credit unions.
Finally, the issuance of consumer ABS remained robust in recent months amid tight

spreads on such securities.
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Risks and Uncertainty

ASSESSMENT OF RISKS

We continue to view the uncertainty around our forecast of economic activity as
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being in line, on balance, with the average over the past 20 years, the benchmark used by

the FOMC. On the one hand, many empirical indicators that are frequently interpreted

as reflective of macroeconomic uncertainty—including options-based indexes of
expected stock market volatility (such as the VIX) and corporate bond spreads—remain
subdued, and we still see less uncertainty associated with the foreign economic outlook
than late last year. On the other hand, we judge that notable uncertainty remains about

the future direction of some federal government policies.

The box “New Measures of Upside and Downside Risks to the Economic
Outlook™ and the exhibit that accompanies it present quantitative estimates of the
distribution of risks around the staff outlook, conditional on available indicators of
economic activity, inflation, financial stress, and macroeconomic volatility. The current
estimates of the conditional distribution of risks around the staff forecasts for GDP
growth and for the unemployment rate are not especially wide compared with what they

have been over the past two decades, nor are they particularly skewed.

Consistent with those estimates, we continue to judge the risks around our
medium-term projections for both GDP growth and the unemployment rate as balanced.
As in the previous Tealbook, we consider the risks to our outlook associated with
monetary policy possibly having to return to the effective lower bound (ELB) as having
receded substantially from earlier in the recovery. Based on stochastic simulations in the
FRB/US model around the current baseline forecast, we estimate that the probability of
returning to the ELB sometime over the next three years is close to the steady-state value

shown in the exhibit “Effective Lower Bound Risk Estimate.”"

! As noted in the Domestic Economic Developments and Outlook section, we lowered our
assumption for the long-run equilibrium rate of interest (r*) in this forecast. Because r* is the intercept
term in the baseline monetary policy rule, the assumed path for the federal funds rate is lower and, in turn,
both the projected trajectory of the ELB risk probability and its steady-state value are now higher. (The
methodology for calculating this probability was described in the box “A Guidepost for Dropping Effective
Lower Bound Risk from the Assessment of Risks” in the April 2017 Tealbook.)
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New Measures of Upside and Downside Risks to the Economic Outlook

In this discussion, we describe a recently developed framework that provides estimates of the
magnitudes of upside and downside risks to key variables in the staff’s baseline forecasts.” By
examining the historical record of staff forecast errors through the lens of a statistical model, we
find that several contemporaneously available macroeconomic and financial market indexes are
significant indicators of risks to the forecasts. This evidence provides a foundation for our new
measures that gauge the risks to current economic forecasts.
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To accommodate potentially asymmetric risks to the forecasts, our framework assumes that
forecast errors for the unemployment rate, real GDP growth, and headline CPI inflation follow
“double normal” distributions with particular shapes that vary over time. An example of this
distribution is shown in figure 1. In contrast to a standard (symmetric) normal distribution, the
double normal distribution allows downside risk to be governed by a parameter 64own that can be
different from the parameter that governs upside risk, o.p. In the figure, downside risk is plotted
to be greater than upside risk, although this skew could be reversed.> We use standard statistical
techniques to estimate (1) how both G4own and oy for staff forecast errors at a four-quarter
horizon have varied over time using historical staff forecast errors from 1986 to 2016 and (2) the
extent to which that variation was correlated with a set of indexes summarizing macroeconomic
and financial market conditions that were available contemporaneously.

The indexes that we find to be most useful for estimating risks to the staff forecasts are shown in
figure 2. In panel A, an index of several real activity indicators is plotted. Our estimates suggest
that forecasts constructed when this index is low (for example, during recessions) tend to have
more pronounced downside risk for GDP growth and greater upside risk for the unemployment
rate. Panel B shows an index of inflation. We found that when this index is relatively high, the

Figure 1: Double Normal Distribution

Probability densit,
- Y i 0.20

- 1015
7 down Jup

L L L L L 0.00

6 -4
Source: Staff calculations.

' For a more detailed description of the statistical methodology and data construction used for this analysis,
see Eric Engstrom and Manuel Gonzalez-Astudillo (2017), “Time Variation in Upside and Downside Risks to the
Staff Baseline Forecast,” memorandum, Board of Governors of the Federal Reserve System, Division of Research
and Statistics, July 12.

2 That the distribution of staff forecast errors may be asymmetric does not imply that the forecasts are
biased or inefficient. Indeed, our analysis maintains the assumption that the staff’s assessment of the modal
outcomes for macroeconomic variables is correct, implying that the mode of forecast errors is always zero.
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Figure 2: Indexes
Monthly Panel A: Real Activity Index Monthly Panel B: Inflation Index
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upside risk to the forecast for headline CPI inflation tends to be elevated. Panel C shows an index
of financial market indicators. When this indicator is low (in periods of elevated financial stress),
downside risks to the GDP growth forecast and upside risks to the unemployment rate forecast
tend to be exacerbated. Panel D shows an indicator of macroeconomic uncertainty. This index
gauges the average month-to-month volatility of more than 100 macroeconomic series. We
found that when this index is elevated, the confidence intervals for all three macroeconomic
forecasts are wider, with upside risks to the staff’s inflation and unemployment rate forecasts
and downside risks to the staff’s forecast for GDP growth being especially affected.

The exhibit “Time-Varying Macroeconomic Risk” presents time-series estimates of risks to the
staff baseline economic forecasts that were generated using our new framework. As shown in
the top panel, upside risk to the forecast for the unemployment rate is estimated to vary
substantially over time, from about % percentage point during quiescent periods to more than

2 percentage points during periods of turbulence. In contrast, downside risk to the
unemployment rate forecast appears to be relatively stable over time. As shown in the middle
panel, upside risk for the staff’s GDP growth forecast is estimated to fluctuate moderately around
2 percentage points. However, downside risk tends to occasionally surge, with the lower edge of
the interval plunging from typical levels of around negative 2 percentage points to around
negative 4 percentage points or lower at certain times. The bottom panel shows the distribution
of staff forecast errors for inflation. Upside risk for inflation is estimated to vary more strongly
over time than downside risk, with upside risk increasing primarily during periods of heightened
macroeconomic volatility.

3 Other instruments that we tested but found to have less explanatory power included measures of
economic policy uncertainty and survey-based measures of expected future economic activity.
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Time-Varying Macroeconomic Risk
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Note: The exhibit shows estimates of quantiles of the predicted distribution of errors for four-quarter-
ahead staff forecasts. The estimates are conditioned on indicators of real activity, inflation, financial market
strain, 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.
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With regard to inflation, we still see the current level of uncertainty around our
projection as in line with the average over the past 20 years and the risks to the downside
and upside as balanced; this assessment is consistent with the new quantitative estimates
of the conditional distribution of inflation forecast risks shown in the exhibit “Time-
Varying Macroeconomic Risk.” To the downside, the recent run of soft inflation

readings could prove more persistent than we have assumed. Also, the Michigan survey
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measure of longer-run inflation expectations has drifted down in recent years and remains

relatively low, although other survey-based indicators of longer-run inflation expectations

have not moved down. In addition, U.S. monetary policy normalization could generate a
more substantial appreciation of the dollar than we have anticipated in the baseline
forecast. To the upside, with the economy projected to be operating above its long-run
potential, inflation may increase more than in the staff forecast, consistent with the

predictions of models that emphasize nonlinear effects of economic slack on inflation.

Our view of the risks to the economic outlook is informed by the staff’s quarterly
quantitative surveillance assessment, which judges the vulnerabilities in the U.S.
financial system as moderate. Vulnerabilities stemming from asset valuation pressures
have increased from a “notable” to an “elevated” level. That assessment is driven
primarily by high price-to-earnings ratios and low implied volatility in equity markets, a
further narrowing of corporate bond spreads, and historically low commercial real estate
capitalization rates. However, these valuation pressures have not been accompanied by
an increase in other financial vulnerabilities. Borrowing in the nonfinancial sector
continues to increase at only about the same pace as nominal GDP growth. While
leverage among corporations remains elevated, borrowing by the riskiest firms has
slowed in recent years. Vulnerabilities from leverage in the financial system continue to
be low, as capital positions at banks and at insurance companies are high by historical
standards. Vulnerabilities from liquidity and maturity transformation also remain low,
partly because large bank holding companies continue to maintain historically high levels
of liquid assets and the use of short-term wholesale funding still has not picked up.
Moreover, money market fund reforms still appear to have reduced run risk, as assets
under management at potentially riskier alternatives to prime money market funds have

not grown rapidly.
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Effective Lower Bound Risk Estimate
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Note: Figures show the probability that the federal funds rate reaches the effective lower bound
(ELB) over the next 3 years starting in the given quarter. Details behind the computation of the ELB
risk measure are provided in the box "A Guidepost for Dropping the Effective Lower Bound Risk from
the Assessment of Risks" in the Risks and Uncertainty section of the April 2017 Tealbook A.

Source: Calculation based on FRB/US stochastic simulations around the staff baseline projection.
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ALTERNATIVE SCENARIOS

To illustrate some of the risks to the outlook, we construct alternatives to the
baseline projection using simulations of staff models. The first scenario explores the
effects of combining two factors: a stronger positive response of wages to tightening

labor market conditions and less-well-anchored long-run inflation expectations. In the
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second scenario, we consider the implications of lower long-run inflation expectations.

The third scenario presents outcomes associated with a lower natural rate of

unemployment, where policymakers and the staff only gradually recognize the deviation
from the baseline. The fourth scenario illustrates the possible economic consequences of
a substantial correction of asset values in both the equity and bond markets. In the fifth
scenario, we analyze the effects of stronger foreign economic growth in combination with
a faster normalization of monetary policy in AFEs. The last scenario contemplates the
possibility that a slowdown in China’s economy triggers financial turbulence in other

EMESs, with significant spillovers to the global economy.

We simulate these scenarios using two staff models.? Except where noted, the
federal funds rate is governed by the same policy rule as in the baseline. The size and
composition of the SOMA portfolio are assumed to follow the baseline paths in all of the

scenarios.

Steeper Phillips Curve with More-Sensitive Inflation Expectations [FRB/US]
Despite the tight labor and product markets in the baseline forecast, core PCE
price inflation is projected to reach 2 percent only in 2019. This outlook is consistent
with the combination of a flat Phillips curve and well-anchored long-run inflation
expectations—features incorporated in both the judgmental analytical apparatus and the
FRB/US model. However, some recent research suggests that the relationship between
labor utilization and wage growth (and, in turn, price inflation in the FRB/US model)

may be stronger when the labor market is tight.> This scenario captures that risk by

2 The models used are FRB/US, which is a large-scale macroeconometric model of the U.S.
economy, and SIGMA, which is a calibrated multicountry DSGE model.

3 For evidence of a nonlinear relationship between wage growth and slack, see, for example,
Richard W. Fisher and Evan F. Koenig (2014), “Are We There Yet? Assessing Progress toward Full
Employment and Price Stability,” Dallas Fed Economic Letter, vol. 9 (13) (Dallas: Federal Reserve Bank
of Dallas, October), www.dallasfed.org/assets/documents/research/eclett/2014/el1413.pdf; and Jeremy
Nalewaik (2016), “Non-Linear Phillips Curves with Inflation Regime-Switching,” Finance and Economics
Discussion Series 2016-078 (Washington: Board of Governors of the Federal Reserve System, August),
http://dx.doi.org/10.17016/FEDS.2016.078.
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Alternative Scenarios
(Percent change, annual rate, from end of preceding period except as noted)

2

.E ; 2017 2021-

fu Measure and scenario 2018 | 2019 | 2020

() 22

[v] H1 | H2

c

?5 Real GDP

9 Extended Tealbook baseline 1.9 2.7 22 1.9 16 12

] Steeper Phillips curve 1.9 2.8 21 1.8 14 11

e Lower inflation expectations 19 2.7 2.2 1.9 16 13
Lower natural rate, misperception 19 2.8 2.2 18 15 13
Market correction 19 23 14 18 18 16
Stronger foreign growth and tighter policy 19 29 2.6 21 14 11
China-driven EME turbulence 19 24 11 15 18 15
Unemployment rate!
Extended Tealbook baseline 4.4 4.2 4.0 3.8 39 4.4
Steeper Phillips curve 4.4 4.2 4.0 39 4.1 4.7
Lower inflation expectations 4.4 4.3 4.0 39 39 4.3
Lower natural rate, misperception 4.4 4.1 3.7 35 3.4 3.8
Market correction 4.4 4.3 4.4 4.3 4.3 4.4
Stronger foreign growth and tighter policy 44 4.2 38 35 35 4.1
China-driven EME turbulence 44 4.3 44 45 4.6 4.8
Total PCE prices
Extended Tealbook baseline 13 15 1.9 2.0 2.0 2.1
Steeper Phillips curve 13 16 22 25 2.8 31
Lower inflation expectations 13 13 16 17 18 19
Lower natural rate, misperception 1.3 15 1.9 1.9 20 20
Market correction 13 15 19 20 20 21
Stronger foreign growth and tighter policy 13 19 25 22 21 22
China-driven EME turbulence 13 9 12 17 19 21
Core PCE prices
Extended Tealbook baseline 14 16 19 20 2.0 21
Steeper Phillips curve 14 17 22 25 2.8 31
Lower inflation expectations 14 14 16 17 18 19
Lower natural rate, misperception 14 16 19 19 19 20
Market correction 14 16 19 19 20 20
Stronger foreign growth and tighter policy 14 18 2.3 2.2 2.1 22
China-driven EME turbulence 14 12 13 17 19 2.0
Federal funds rate*
Extended Tealbook baseline 1.0 14 25 3.3 3.8 3.8
Steeper Phillips curve 1.0 14 2.7 3.7 4.3 4.6
Lower inflation expectations 1.0 14 2.3 3.0 35 3.6
Lower natural rate, misperception 1.0 15 2.7 35 3.8 35
Market correction 1.0 14 21 2.7 31 34
Stronger foreign growth and tighter policy 1.0 15 2.8 3.7 4.1 4.0
China-driven EME turbulence 1.0 13 21 25 29 3.2

1. Percent, average for the final quarter of the period.
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boosting the response of wages to tightening labor utilization, and by assuming that long-
run inflation expectations become more sensitive to the higher realized price inflation that

stems from faster wage growth.*

Under these circumstances, inflation increases to 2% percent by 2019 and to

3 percent by 2021. In response to that higher path for inflation, the federal funds rate
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increases more rapidly than in the baseline; real longer-term interest rates are also slightly

higher. As a result, real GDP growth is a bit slower and the trajectory for the

unemployment rate is %4 percentage point higher by the end of 2022.

Lower Inflation Expectations [FRB/US]

The Michigan survey measure of median longer-run inflation expectations has
trended down and is at a low level by the historical standards of this series. In this
scenario, we assume that the downtrend in the Michigan survey measure is an indication
that the longer-run inflation expectations relevant for wage and price setting are
2 percentage point lower than in the baseline in the second quarter of 2017. Thereafter,
those expectations are affected by the economy’s experience of inflation to a greater
extent than in the baseline. Eventually, the conduct of monetary policy drives actual
inflation and, hence, inflation expectations into line with the FOMC’s 2 percent

objective.

Under these assumptions, headline inflation is 1%4 percent at an annual rate in the
second half of 2017 and rises to only 1% percent by the end of 2019, %4 percentage point
below the baseline. Inflation remains persistently below the 2 percent target in part
because the baseline policy rule is quite inertial. The federal funds rate runs about

Ya percentage point lower than the baseline for several years.

Lower Natural Rate of Unemployment with Misperception [FRB/US]
The baseline forecast anticipates that the unemployment rate will fall slightly
below 4 percent in 2019, around 1 percentage point below the staff’s estimate of the

natural rate of unemployment. However, the natural rate is estimated with considerable

4 In the calibration of this scenario, we assume that both the slope of the wage Phillips curve and
the sensitivity of long-run inflation expectations to realized inflation are four times larger than in the
current version of the FRB/US model. The magnitude of the increase reflects a comparison between
estimates of the recent past and those from a sample that covers the late 1980s to the late 1990s.
Nevertheless, the magnitudes of the coefficients used in this scenario are well below those representing
inflation dynamics in the 1970s.
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Forecast Confidence Intervals and Alternative Scenarios
Confidence Intervals Based on FRB/US Stochastic Simulations
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uncertainty and could be lower. In this scenario, we assume that the natural rate of
unemployment has been 4 percent for the past few years and will remain at that level in
the future. We also assume that policymakers’ and the staff’s perceptions of the natural
rate converge to its true level gradually over time and come into full alignment with

reality only at the end of 2022.
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Because the lower natural rate—along with the correspondingly higher level of

potential—are not fully recognized until near the end of the simulation period, the lower

path of the unemployment rate is (incorrectly) perceived as implying a more positive
output gap than in the baseline, prompting a higher federal funds rate, all else being
equal. As events unfold in this scenario, the slightly tighter stance of policy over the next
few years holds real GDP growth below the baseline for some time. However, as
policymakers and the staff come to recognize that resource utilization is less tight than
they had initially perceived, the federal funds rate eventually moves below the baseline.
GDP growth rises a touch above the baseline forecast in 2021, while the unemployment
rate is /2 percentage point below it. Inflation falls a shade below the Tealbook projection
by the end of 2018.

Market Correction [FRB/US]

Broad equity market indexes have increased significantly since last year, even as
common measures of future corporate profitability have not improved much. Standard
equity valuation measures, such as the price-to-earnings ratio, suggest elevated valuation
pressures. Similarly, both investment-grade and high-yield bond spreads currently are
near their lowest levels since the financial crisis. While some of the decline in bond
spreads reflects improvements in the credit quality of bond issuers, estimates of bond risk

premiums suggest that bondholders are now more willing to take on risk.

In this scenario, we assume that equity and bond risk premiums return more
quickly to historically normal levels. By mid-2018, equity prices fall about 16 percent,
while the term premium on Treasury securities rises halfway to its assumed long-run
value. At the same time, the triple-B corporate bond spread rises about 30 basis points
above the baseline, enough to move it back close to its median historical value.

Economic activity is further curtailed by an erosion in consumer and business sentiment.

Primarily reflecting the deterioration in sentiment assumed in this scenario, real

GDP growth slows to about 172 percent in 2018, roughly % percentage point less than in
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Selected Tealbook Projections and 70 Per cent Confidence Intervals Derived
from Historical Tealbook Forecast Errorsand FRB/US Simulations

>

o

'E Measure 2017 2018 2019 2020 2021 2022

S

| Real GDP

- (percent change, Q4 to Q4)

ﬁ Projection 2.3 2.2 19 1.6 1.2 1.2

3 Confidence interval

e Tealbook forecast errors 1.4-39 4-3.8 -4-36 . . .
FRB/US stochastic simulations 1.6-3.1 .8-3.7 334 -.1-3.2 -529 -.7-3.0

Civilian unemployment rate

(percent, Q4)
Projection 4.2 4.0 3.8 39 41 4.4
Confidenceinterval
Tealbook forecast errors 3.8-4.6 3.0-5.0 2353 . . .
FRB/US stochastic simulations 3.94.6 3.2-4.7 2.849 2.7-5.2 2.8-55 3.1-5.8

PCE prices, total
(percent change, Q4 to Q4)

Projection 14 19 20 20 21 21
Confidence interval
Tealbook forecast errors .8-1.7 .9-35 .7-35 . . .
FRB/US stochastic simulations .9-1.8 1.0-2.8 1.0-2.9 .9-3.0 1.0-3.2 1.0-3.3

PCE prices excluding
food and energy
(percent change, Q4 to Q4)

Projection 15 19 20 20 21 21
Confidenceinterval
Tealbook forecast errors 1.2-1.7 14-2.6 . - - -
FRB/US stochastic simulations 1.1-1.9 1.1-2.7 1.1-2.8 1.0-2.9 1.1-3.1 1.1-3.2

Federal fundsrate

(percent, Q4)
Projection 1.4 25 3.3 3.8 3.9 3.8
Confidence interval

FRB/US stochastic simulations 1.2-1.6 1.7-34 1.9-438 1.95.7 1.6-6.1 1.3-6.2

Note: Shocks underlying FRB/US stochastic simulations are randomly drawn from the 1969-2016 set of
model equation residuals. Intervals derived from Tealbook forecast errors are based on projections made
from 1980 to 2016 for real GDP and unemployment and from 1998 to 2016 for PCE prices. Theintervals
for real GDP, unemployment, and total PCE prices are extended into 2019 using information from the
Blue Chip survey and forecasts from the CBO and CEA.

... Not applicable.
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Prediction Intervals Derived from Historical Tealbook Forecast Errors

Historical >
Forecast Error Percentiles Distributions £
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Historical Distributions
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Anngal, Percent 25 Annual, Percent 20 Annual, Percent 16 Annual, Percent 16
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M 15% to 85% 16 I 12 12
20 i |
12 8 8
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Note: See the technical note in the appendix for more information on this exhibit.
1. Augmented Tealbook prediction intervals use 1- and 2-year-ahead forecast errors from Blue Chip, CBO, and CEA to extend the Tealbook prediction
intervals through 2019.
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the baseline. The unemployment rate remains roughly flat somewhat below 4/ percent
through 2022. With labor market resources less tight and inflation modestly lower than
in the baseline, the federal funds rate rises more gradually and is just under 3% percent at

the end of 2022, about "4 percentage point below the baseline rate.

Stronger Foreign Growth and Tighter Policy [SIGMA]

Our baseline forecast envisions monetary policy normalization abroad—
especially in the major AFEs—to occur slowly as central banks remain attentive to
downside risks, particularly to inflation. However, the ongoing strength in economic
indicators could signal more buoyant foreign economic growth and lead to higher
inflation than is currently in the baseline, inducing foreign central banks to embark on
markedly faster policy tightening. In this scenario, we assume that foreign GDP growth
runs at over 3 percent per year in the second half of 2017 and in 2018, about
% percentage point above the baseline. In addition, we assume that the improved outlook
prompts AFE central banks to tighten their policy rates more aggressively than what is
prescribed by the baseline policy rule. Higher interest rates abroad—including from a
rise in term premiums—along with some reversal of earlier flight-to-safety flows into

U.S. assets contribute to a 10 percent depreciation of the broad real dollar.

Despite the sharp tightening of monetary policy abroad and some spillovers of
that tightening into U.S. interest rates, U.S. activity benefits as stronger foreign growth
and the weaker dollar boost net exports. U.S. real GDP expands, on average, 24 percent
in 2018 and 2019, about % percentage point more than in the baseline. The
unemployment rate falls to around 3% percent by the end of 2019. Higher import prices
and greater resource pressures cause core PCE price inflation to rise noticeably above
2 percent in 2018 and 2019. The federal funds rate rises more quickly than in the
baseline, increasing to 3% percent by the end of 2019.

China-Driven EME Turbulence [SIGMA|]

In our baseline forecast, we expect Chinese real GDP growth to gradually
moderate from about 7 percent in the first half of this year to a still-solid 5% percent pace
by the end of 2019. However, given China’s underlying vulnerabilities—including high
corporate debt and a large and opaque shadow banking system—adverse shocks could
trigger a quicker and more pronounced slowdown of Chinese GDP growth and renewed
pressures on the renminbi, with negative spillovers to other EMEs. This scenario

assumes that such a risk materializes. GDP growth in China and other EMEs falls to only
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2% percent and 1 percent, respectively, in 2018, as corporate borrowing spreads increase

sharply and confidence declines.’

The financial and economic stresses in EMEs also trigger a sizable rise in
borrowing spreads in the United States and in the AFEs, while flight-to-safety flows
cause the dollar to appreciate 10 percent and depress term premiums on U.S. government
bonds. Despite weakening macroeconomic conditions, EME central banks are assumed
to tighten monetary policy to mitigate upward pressure on inflation arising from the

depreciation of their currencies.

The appreciation of the dollar, weaker foreign economic activity, and adverse
financial spillovers cause U.S. GDP growth to slow to about 1 percent in 2018 and the
unemployment rate to rise to 472 percent in 2019. Weaker economic activity and lower
import prices reduce core PCE price inflation to about 1% percent in 2018. The federal

funds rate follows a shallower path than in the baseline, rising to 2% percent by the end

of 2019.

5 In our baseline forecast, GDP growth in other EMEs (that is, ex China) is projected to be about
g )
2% percent in 2018.
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Assessment of Key Macroeconomic Risks (1)

>
e
k=
8
g Probability of Inflation Events
__S (4 quarters ahead)
o5 o .
v Probabl'hty thgt the 4-quarter change in total Staff FRB/US EDO BVAR
v PCE prices will be . . .
o
Greater than 3 percent
Current Tealbook .06 .04 .01 .02
Previous Tealbook .07 .07 .04 .03
Less than 1 percent
Current Tealbook .16 25 17 .30
Previous Tealbook 15 14 .07 .25

Probability of Unemployment Events
(4 quarters ahead)

Probability that the unemployment rate

will..., Staff FRB/US EDO BVAR
Increase by 1 percentage point
Current Tealbook .03 .02 .13 .01
Previous Tealbook .03 .03 12 .01
Decrease by I percentage point
Current Tealbook .08 12 .09 .26
Previous Tealbook .08 .08 .10 .26

Probability of Near-Term Recession

Probability that real GDP declines in Staff FRB/US EDO BVAR Factor

the next two quarters Model
Current Tealbook .01 .01 .03 .04 .00
Previous Tealbook .01 .01 .03 .04 .00

Note: “Staff” represents stochastic simulations in FRB/US around the staff baseline; baselines for FRB/US, BVAR, EDO, and
the factor model are generated by those models themselves, up to the current-quarter estimate. Data for the current quarter are
taken from the staff estimate for the second Tealbook in each quarter; if the second Tealbook for the current quarter has not yet
been published, the preceding quarter is taken as the latest historical observation.
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Assessment of Key Macroeconomic Risks (2)

Probability that Total PCE Inflation Is above 3 Percent

(4 quarters ahead)

(4 quarters ahead)

July 14,2017

Probability that Total PCE Inflation Is below 1 Percent

Probability Probability
pr— — 1 pr— —
N — FRB/US i N Wl .

— BVAR
= - 6 = =
- — 2 - —
1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Probability that the Unemployment Rate Increases 1 ppt

(4 quarters ahead)

)

Probability
— 1 pr—
-1 8 -
- 6 =

1999 2001 2003 2005 2007 2009

- ? - 2 -
.l deaach. 1 0

2011

o, I

(4 quarters ahead)

..

Probability

2013 2015 2017 1999 2001

2003

2005

Probability that Real GDP Declines in Each of the Next Two Quarters

1 2N 1

2007 2009

2011

2013

2015 2017

Probability

1999 2001 2003

Note: See notes on facing page. Recession and inflation probabilities for FRB/US and the BVAR are real-time estimates. See

2007 2009 2011

2013

2015

Robert J. Tetlow and Brian Ironside (2007), "Real-Time Model Uncertainty in the United States: The Fed, 1996-2003,"
Journal of Money, Credit and Banking, vol. 39 (October), pp. 1533-61.
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Appendix

Technical Note on “Prediction Intervals Derived from
Historical Tealbook Forecast Errors”
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This technical note provides additional details about the exhibit “Prediction Intervals
Derived from Historical Tealbook Forecast Errors.” In the four large fan charts, the black dotted
lines show staff projections and current estimates of recent values of four key economic variables:

average unemployment rate in the fourth quarter of each year and the Q4/Q4 percent change for
real GDP, total PCE prices, and core PCE prices. (The GDP series is adjusted to use GNP for
those years when the staff forecast GNP and to strip out software and intellectual property
products from the currently published data for years preceding their introduction. Similarly, the
core PCE inflation series is adjusted to strip out the “food away from home” component for years
before it was included in core.)

The historical distributions of the corresponding series (with the adjustments described
above) are plotted immediately to the right of each of the fan charts. The thin black lines show
the highest and lowest values of the series during the indicated time period. At the bottom of the
page, the distributions over three different time periods are plotted for each series. To enable the
use of data for years prior to 1947, we report annual-average data in this section. The annual data
going back to 1930 for GDP growth, PCE inflation, and core PCE inflation are available in the
conventional national accounts; we used estimates from Lebergott (1957) for the unemployment
rate from 1930 to 1946."

The prediction intervals around the current and one-year-ahead forecasts are derived from
historical staff forecast errors, comparing staff forecasts with the latest published data. For the
unemployment rate and real GDP growth, errors were calculated for a sample starting in 1980,
yielding percentiles of the sizes of the forecast errors. For PCE and core PCE inflation, errors
based on a sample beginning in 1998 were used. This shorter range reflects both more limited
data on staff forecasts of PCE inflation and the staff judgment that the distribution of inflation
since the mid-1990s is more appropriate for the projection period than distributions of inflation
reaching further back. In all cases, the prediction intervals are computed by adding the percentile
bands of the errors onto the forecast. The blue bands encompass 70 percent prediction-interval
ranges; adding the green bands expands this range to 90 percent. The dark blue line plots the
median of the prediction intervals. There is not enough historical forecast data to calculate
meaningful 90 percent ranges for the two inflation series. A median line above the staff forecast
means that forecast errors were positive more than half of the time.

! Stanley Lebergott (1957), “Annual Estimates of Unemployment in the United States,
1900-1954,” in National Bureau of Economic Research, The Measurement and Behavior of Unemployment
(Princeton, N.J.: Princeton University Press), pp. 213—41.
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Because the staff has produced two-year-ahead forecasts for only a few years, the
intervals around the two-year-ahead forecasts are constructed by augmenting the staff projection
errors with information from outside forecasters: the Blue Chip consensus, the Council of
Economic Advisers, and the Congressional Budget Office. Specifically, we calculate prediction
intervals for outside forecasts in the same manner as for the staff forecasts. We then calculate the
change in the error bands from outside forecasts from one year ahead to two years ahead and
apply the average change to the staff’s one-year-ahead error bands. That is, we assume that any
deterioration in the performance between the one- and two-year-ahead projections of the outside
forecasters would also apply to the Tealbook projections. Limitations on the availability of data
mean that a slightly shorter sample is used for GDP and unemployment, and the outside
projections may only be for a similar series, such as total CPI instead of total PCE prices or
annual growth rates of GDP instead of four-quarter changes. In particular, because data on
forecasts for core inflation by these outside forecasters are much more limited, we did not
extrapolate the staff’s errors for core PCE inflation two years ahead.

The intervals around the historical data in the four fan charts are based on the history of
data revisions for each series. The previous-year, two-year-back, and three-year-back values as
of the current Tealbook forecast are subtracted from the corresponding currently published
estimates (adjusted as described earlier) to produce revisions, which are then combined into
distributions and revision intervals in the same way that the prediction intervals are created.
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Monetary Policy Strategies

In this section, we consider a selection of strategies for setting the federal funds
rate and compare the associated interest rate paths and macroeconomic outcomes with
those in the Tealbook baseline. The simple rules and optimal control exercises reviewed
here prescribe lower trajectories for the federal funds rate now than they did at the time of
the June Tealbook. These changes mainly reflect two adjustments to the staff projection.
First, the outlook for inflation is a bit weaker in the near term. Second, and more
important, the staff lowered, by 50 basis points, its assessment of the real federal funds
rate expected to prevail in the longer run. The box “The Equilibrium Real Rate in the
Longer Run” discusses some of the estimates of the real federal funds rate in the long run
that informed the staff’s decision to lower its assessment. Even with these changes, most
simple rules and optimal control exercises prescribe a more rapid increase in the federal
funds rate over the next few years than is assumed in the staff forecast.

In this Tealbook, we have reintroduced a nominal income (NI) targeting rule to
the set of simple policy rules routinely considered. Under the NI targeting rule, monetary
policy reacts to the gap between the level of actual nominal GDP and some
predetermined level. In addition to minimizing the output and contemporaneous or
projected inflation gaps (in common with other rules), this rule seeks to make up for past
misses in inflation. Accordingly, the amount of stimulus that NI targeting delivers
depends importantly on the target path for nominal GDP and, in particular, on the initial
deviation in nominal GDP that policymakers seek to offset. The version of the NI
targeting rule considered here seeks to make up for the cumulative shortfall in nominal
GDP growth since 2011:Q4, just before the Committee announced its 2 percent inflation
objective. The target for NI rises at a rate consistent with the Committee’s 2 percent
inflation objective and the staff’s estimate of the path of real potential output; as a result,
the NI targeting rule with a 2011:Q4 anchor inherits an NI shortfall of about 2 percent in
the current quarter.® This shortfall arises principally from the fact that, since 2011:Q4,
inflation has run below the 2 percent objective.?
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! The Monetary Policy Strategies section of the March 2016 Tealbook B illustrated the importance
of the anchor date in NI targeting rules.

2 The NI shortfall reflects an inflation gap of about 3 percentage points, which is only partially
offset by a positive real GDP gap of 1 percent.
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The Equilibrium Real Rate in the Longer Run

The equilibrium level of the real federal funds rate in the longer run is the rate consistent with
the economy operating at its potential once the cyclical effects of economic shocks have abated.
This “longer-run equilibrium real rate,” along with the Committee’s inflation objective,
determines the longer-run level of the nominal federal funds rate and other interest rates in the
staff’s economic models. The longer-run equilibrium real rate is also a parameter in simple policy
rules, including the staff’s baseline policy rule, considered in the Monetary Policy Strategies
section.”

Since June 2014, the staff has, in several steps, lowered its assumption for the longer-run
equilibrium real rate from 2 percent to % percent, including a 50 basis point reduction in this
Tealbook. The median and range of the longer-run level of the real federal funds rate implied by
FOMC participants’ projections reported in the Summary of Economic Projections have also
declined. As discussed in the following, these revisions are consistent with a decline in the
longer-run equilibrium real rate identified in econometric studies by Johannsen and Mertens
(2015), Laubach and Williams (2016), and others that model the co-movements of
macroeconomic variables like inflation, interest rates, output, and unemployment.?

1es

The figure shows the estimated path of the longer-run equilibrium real rate from Johannsen and
Mertens (2015), with corresponding uncertainty bands, and the point estimates from Laubach
and Williams (2016). The figure also shows a measure of the actual real federal funds rate and
highlights that the estimates from the two models have remained low in recent years. In
particular, the most recent estimate from Laubach and Williams is near zero, and the Johannsen-
Mertens model places substantial probability on a longer-run equilibrium real rate that is less
than 1 percent.
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Although the Laubach-Williams and Johannsen-Mertens modeling approaches are not identical,
they have the common feature that they use time-series methods to model the co-movements of
major variables like inflation, interest rates, output, and unemployment to infer the longer-run
equilibrium interest rate. Both approaches suggest very low estimates of the longer-run
equilibrium interest rate. This finding has been corroborated by a variety of studies that use
either data or methodologies that are substantially different. For instance, Gagnon, Johannsen,
and Lopez-Salido (2016), in a study emphasizing the role of demographics, have estimated the
longer-run equilibrium rate at about % percent and have suggested that demographic trends will

Note: This box was prepared by staff members in the Divisions of Monetary Affairs and Research and
Statistics.

' The longer-run equilibrium real rate differs in interpretation from the shorter-run concepts of the “real
natural rate” and the “Tealbook-consistent FRB/US r*.” For a discussion of the different equilibrium rates, see
Christopher J. Gust, Benjamin K. Johannsen, J. David Lopez-Salido, and Robert J. Tetlow (2015), “r*: Concepts,
Measures, and Uses,” memorandum to the FOMC, Board of Governors of the Federal Reserve System, Division of
Monetary Affairs, October 13.

% See Benjamin K. Johannsen and Elmar Mertens (2015), “Shadow Rates of Interest, Macroeconomic Trends,
and Time-Varying Uncertainty, Summary of Results,” memorandum to the FOMC, Board of Governors of the
Federal Reserve System, Division of Monetary Affairs, October 14; and Thomas Laubach and John Williams (2016),
“Measuring the Natural Rate of Interest Redux,” Business Economics, vol. 51 (April), pp. 57-67. The box “The
Equilibrium Real Rate in the Longer Run” in Tealbook B, January 2016, contains additional references.
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continue to be a source of downward pressure on rates for some time. Christensen and
Rudebusch (2017) provide an alternative perspective by inferring the longer-run equilibrium
interest rate mainly from financial market data. Their point estimate is also near zero, and they
too predict that the rate is “more likely than not” to remain low in the near term (p. 4).3
Furthermore, “model free” measures, such as the Treasury Inflation-Protected Securities five-
year, five-year-forward rate, remain low, though its movements could reflect changes in term
premiums.

In addition to the estimates discussed previously, we summarize, with the yellow bar in the
figure, a range of point estimates of the longer-run equilibrium rate from a collection of empirical
studies. The range of point estimates spans from almost 0 to 1% percent. Taken together, these
studies indicate that the staff’s current assumption for the longer-run equilibrium rate is well
within the range of empirical estimates, especially given that each of these estimates is subject
to considerable uncertainty. As the figure illustrates, the uncertainty bands around the longer-
run equilibrium real rate in the Johannsen-Mertens model are large. Therefore, each study taken
individually is only modestly informative about plausible values of the longer-run equilibrium rate,
but the concordance of estimates using different data and modeling assumptions is somewhat
reassuring.

Estimates of the Longer-Run Equilibrium Real Rate
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Note: Shaded regions are the 50 percent and 90 percent uncertainty bands from the Johannsen-Mertens
model. The yellow bar displays a range of recent point estimates from the studies cited herein in addition to
estimates from Holston, Laubach, and Williams (2016) and Lewis and Vazquez-Grande (2017). The realized real
federal funds rate is measured as the nominal federal funds rate less the four-quarter change in core PCE prices.
Shaded vertical bars are NBER recession dates.

Source: Johannsen and Mertens (2015; see box note 2); Laubach and Williams (2016; see box note 2);
Kathryn Holston, Thomas Laubach, and John C. Williams (2016), “Measuring the Natural Rate of Interest:
International Trends and Determinants,” Working Paper Series 2016-11 (San Francisco: Federal Reserve Bank of
San Francisco, December), http://www.frbsf.org/economic-research/publications/working-papers/wp2016-11.pdf;
Kurt Lewis and Francisco Vazquez-Grande (2017), “Measuring the Natural Rate of Interest: Alternative
Specifications,” Finance and Economics Discussion Series 2017—059 (Washington: Board of Governors of the
Federal Reserve System, May), https://doi.org/10.17016/FEDS.2017.059.

3 See Etienne Gagnon, Benjamin K. Johannsen, and David Lopez-Salido (2016), “Understanding the New
Normal: The Role of Demographics,” Finance and Economics Discussion Series 2016-080 (Washington: Board of
Governors of the Federal Reserve System, October), http://dx.doi.org/10.17016/FEDS.2016.080; and Jens H.E.
Christensen and Glenn D. Rudebusch (2017), “New Evidence for a Lower New Normal in Interest Rates,” FRBSF
Economic Letter 2017-17 (San Francisco: Federal Reserve Bank of San Francisco, June), www.frbsf.org/economic-
research/files/el2017-17.pdf.

|
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NEAR-TERM PRESCRIPTIONS OF SELECTED SIMPLE PoLICcY RULES

The top panel of the first exhibit shows near-term prescriptions for the federal
funds rate from four policy rules: the Taylor (1993) rule, the Taylor (1999) rule (also
known as the “balanced approach” rule), a first-difference rule, and the NI targeting rule.®
These prescriptions take as given the staff’s baseline projections for the output gap and
inflation in the near term, shown in the middle panels, and, except for the first-difference
rule, use the staff’s revised assumption for the longer-run real federal funds rate of
50 basis points in the intercept term. The top and middle panels also provide the path for
the federal funds rate used in the staff baseline, which is derived using an inertial version
of the Taylor (1999) rule with a temporary adjustment to the intercept. Because this
adjustment is small, the baseline rule provides essentially the same path for the federal
funds rate as the inertial version of the Taylor (1999) rule without such adjustment, which
we omit from the reported simulations.

e The prescriptions of the Taylor (1993) and Taylor (1999) policy rules in the
third and fourth quarters of 2017 are about 75 basis points lower than those
made in the June Tealbook because of both lower projected inflation and the
downward revision to the real federal funds rate in the long term. The
prescriptions from these rules, which do not feature interest rate smoothing
terms, remain well above the Tealbook baseline policy path.

e The near-term prescriptions of the first-difference rule are a little lower than in
June, reflecting minor changes to the staff’s projection of the output gap over
the next few quarters.

e The NI targeting rule calls for values of the federal funds rate below the
baseline Tealbook projection, primarily reflecting the cumulative shortfall in
inflation since the end of 2011. These prescriptions are also lower than those
that would have been made using the NI targeting rule under the June
Tealbook projection because weak inflation readings since then have widened
the NI gap in the near term.

3 We provide details on each of these simple rules in the appendix to this section.
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A MEDIUM-TERM EQUILIBRIUM REAL FEDERAL FUNDS RATE

The bottom panel of the exhibit reports the estimate of a medium-term notion of
the equilibrium real federal funds rate that is generated using the FRB/US model given
the staff’s baseline projection. This Tealbook-consistent FRB/US r* corresponds to the
level of the real federal funds rate that, if maintained over a 12-quarter period, would
bring the output gap to zero in the final quarter of that period.

e The current-quarter estimate of Tealbook-consistent FRB/US r* is about
5 basis points lower than the one based on information from the time of the
June Tealbook, reflecting a small downward revision to the trajectory of the
output gap over the next few years.*

e At 2.16 percent, Tealbook-consistent FRB/US r* is a little more than
1% percentage points above the staff’s estimate of the real federal funds rate
in the longer run. In addition, Tealbook-consistent FRB/US r* is nearly
1Y% percentage points above the average projected real federal funds rate in the
staff forecast for the same 12-quarter period.
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e The average projected real federal funds rate in the Tealbook baseline is
below the Tealbook-consistent FRB/US r* because the policy reaction
function used by the staff in constructing the baseline forecast includes an
interest rate smoothing term and reacts to both the output gap and inflation
deviations from 2 percent and is therefore not designed to close the output gap
over exactly three years.

SIMPLE PoLICcY RULE SIMULATIONS

The second exhibit reports results from dynamic simulations of the FRB/US
model under the Taylor (1993) rule, the Taylor (1999) rule, the first-difference rule, and
the NI targeting rule.® These simulations reflect the endogenous responses of the output

4 The revision to the Tealbook-consistent FRB/US r*, a medium-term concept, is smaller than the
revision to the staff’s estimate of the real federal funds rate in the longer run. A key reason is that the
revision only has a moderate effect on the staff’s assessment of medium-term economic dynamics.

> The simulated paths for each policy rule are obtained under the assumptions that policymakers
are committed to following the prescriptions of that rule in the future and that financial market participants,
price setters, and wage setters not only believe that policymakers will follow through on this commitment
but also understand the macroeconomic implications of policymakers doing so.
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Policy Rules and the Staff Projection

Near-Term Prescriptions of Selected Simple Policy Rules®

(Percent)
2017:Q3 2017:04

Taylor (1993) rule 2.11 2.35
Previous Tealbook 2.82 3.11
Taylor (1999) rule 2.60 2.96
Previous Tealbook 3.28 3.74
First—difference rule 1.27 1.56
" Previous Tealbook projection 1.33 1.65
- Nominal income targeting rule 0.83 0.76
Previous Tealbook projection 0.95 1.01

Addendum:
Tealbook baseline 1.17 1.41

Key Elements of the Staff Projection
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Federal Funds Rate GDP Gap PCE Prices Excluding Food and Energy
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A Medium-Term Equilibrium Real Federal Funds Rate”
(Percent)

Current Current-Quarter Estimate Previous
Tealbook Based on Previous Tealbook Tealbook

Tealbook-consistent FRB/US r* 2.16 2.21 2.05
Average projected real federal funds rate 0.73 0.90 0.69

1. Where applicable, the intercepts of rules conditional on the current and previous Tealbook projections are 0.5 percent and
1 percent, respectively. For rules that have a lagged policy rate as a right—-hand-side variable, the lines denoted "Previous
Tealbook projection” report prescriptions based on the previous Tealbook's staff outlook for inflation and the output gap, but
conditional on the current-Tealbook value of the lagged policy rate.

2. The "Tealbook-consistent 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. The
"average projected real federal funds rate" is calculated under the Tealbook baseline projection over the same 12-quarter period
as the Tealbook-consistent FRB/US r*.
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gap and inflation to the different federal funds rate paths implied by each of the specified
policy rules.®

The policy rate path in the staff forecast is constructed using a version of the
inertial Taylor (1999) rule with a minor downward adjustment to the intercept.
The federal funds rate increases, on average, about 1 percentage point per year
in 2017 and 2018 and reaches 3 percent in the middle of 2019. The pace of
tightening subsequently slows, and the federal funds rate peaks at almost

4 percent in 2021 before moving toward its long-run level of 2% percent.

The Taylor (1993) and Taylor (1999) rules call for an immediate tightening in
policy. However, this tightening is less pronounced than in recent Tealbooks
because of the revision to the real longer-term federal funds rate, which
affects the intercept of these rules. For the Taylor (1999) rule, the real federal
funds rate lies above the Tealbook baseline through 2021, leading to a higher
real 10-year Treasury yield through the early part of the simulation.
Consistent with tighter financial conditions, the unemployment rate is higher
than under the Tealbook baseline through the middle of 2021. The

Taylor (1993) rule calls for lower policy rates than the Taylor (1999) rule over
the period shown because the first of these two rules responds less strongly to
the projected rise in output above its potential level over the next several
years. Later in the simulation period, the real federal funds rate falls below
the Tealbook baseline for a sustained period. Market participants anticipate
these lower rates and, as a result, the real 10-year Treasury yield is lower than
the Tealbook baseline path over most of the simulation period. The more
accommodative financial conditions are associated with a higher trajectory for
inflation and, eventually, a lower trajectory for the unemployment rate than
under the Tealbook baseline.
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The first-difference rule prescribes a slightly higher path for the federal funds
rate through 2019 than the Tealbook baseline, followed by a lower path for
some years thereafter. This latter divergence occurs because the first-
difference rule, which responds to the expected change in the output gap
rather than to its level, reacts to the projected narrowing of the output gap late

6 Because of these endogenous responses, the near-term prescriptions from the dynamic
simulations can differ from those shown in the top panel of the first exhibit.
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Simple Policy Rule Simulations

Nominal Federal Funds Rate
Percent

= = = Taylor (1993) rule

Taylor (1999) rule -
First—difference rule

— —— Nominal income targeting rule -
Tealbook baseline

TN T TN N N N T T T T T T O O I
2017 2018 2019 2020 2021 2022 2023

Real Federal Funds Rate
Percent

2017 2018 2019 2020 2021 2022 2023

Real 10-year Treasury Yield

Percent

2017 2018 2019 2020 2021 2022 2023

2.0

15

1.0

0.5

0.0

Unemployment Rate
Percent

—— Staff's estimate of the natural rate

2017 2018 2019 2020 2021 2022 2023

PCE Inflation

Four—quarter average Percent

TN T T T T T T A
2017 2018 2019 2020 2021 2022 2023

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.
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in the decade and beyond. The lower path of the federal funds rate after 2018,
in conjunction with expectations of higher inflation in the future, implies
lower longer-term real rates over the entire projection period than in the
Tealbook baseline and therefore higher levels of resource utilization and
inflation. Thus, the first-difference rule generates outcomes for the
unemployment rate that are below those associated with the baseline policy
rule and inflation outcomes that are above those in the Tealbook baseline
projection.

e The NI targeting rule calls for a markedly slower pace of increases in the
federal funds rate than the other rules because the NI targeting rule seeks to
compensate for the cumulative shortfall of growth in the GDP deflator since
the end of 2011. Because we assume that the commitment to closing this gap
is credible, economic agents correctly anticipate this long period of low rates,
leading to higher inflation and lower real 10-year Treasury rates than under
the other policy rules and the Tealbook baseline. The path for the
unemployment rate is substantially lower than for all the other simulations
shown, reaching a minimum of 3% percent in the middle of 2020.
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e The policy rate paths prescribed by each rule are lower than those conditional
on the June Tealbook projection, reflecting the downward revisions to the real
federal funds rate in the long run and to the near-term inflation forecast.

OPTIMAL CONTROL SIMULATIONS UNDER COMMITMENT

The third exhibit displays optimal control simulations under various assumptions
about policymakers’ preferences, as captured by four specifications of the loss function.’
The concept of optimal control employed here corresponds to a commitment policy under

" The box “Optimal Control and the Loss Function” in the Monetary Policy Strategies section of
the June 2016 Tealbook B offers motivations for these specifications; the appendix in this Tealbook’s
section provides technical details on the optimal control simulations.
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Optimal Control Simulations under Commitment

Nominal Federal Funds Rate

Percent
— ) — 14
— Equal weights
= =— =  Asymmetric weight on ugap
Large weight on inflation gap 12
Minimal weight on rate adjustments
[~ —— Tealbook baseline -110
o - s
R n 6
- 4
T
-——’—
= o 42
- —
T T T T T T T T T O T I A
2017 2018 2019 2020 2021 2022 2023
Real Federal Funds Rate
Percent
= -4 6
4
2
0
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2017 2018 2019 2020 2021 2022 2023
Real 10-year Treasury Yield
Percent
2
1
0
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2017 2018 2019 2020 2021

2022

2023

Unemployment Rate
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—— Staff's estimate of the natural rate

2017 2018 2019 2020 2021 2022 2023

PCE Inflation
@r—quarter average Perint
— - // >
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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 four—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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which the plans that policymakers make today constrain future policy choices, which
may improve economic outcomes.®

The first simulation, “Equal weights,” presents the case in which
policymakers are assumed to place the same weights on keeping headline PCE
inflation close to the Committee’s 2 percent objective, on keeping the
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 path for the federal funds rate is significantly
higher than the Tealbook baseline policy rate path. This higher path arises
because, in the baseline projection, the unemployment rate falls well below
the staff’s estimate of the natural rate over the next several years, an outcome
that these policymakers judge to be costly. The tighter policy results in a path
for the unemployment rate that is substantially closer to the staff’s estimate of
the natural rate; headline PCE inflation is somewhat lower than in the
Tealbook baseline forecast over the period shown, consistent with a limited
response of inflation to changes in levels of resource utilization in the
FRB/US model.

The second simulation, “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 running below the natural rate, but that is
identical to the specification with equal weights when the unemployment rate
is above the natural rate. Under this strategy, the path of the federal funds rate
is considerably below the path in the optimal control simulation with equal
weights; it is also below the Tealbook baseline path. With the asymmetric
loss function, policymakers choose this relatively accommodative path for the
policy rate because their desire to raise inflation to 2 percent is not tempered
by an aversion to the undershooting of the natural rate of unemployment that
helps achieve this outcome. Because the public believes that policymakers
will follow through on this policy rate path even as the unemployment rate

8 Under the optimal control policies shown in the exhibit, policymakers improve economic
outcomes by making promises that bind future policymakers’ to take actions that will not be optimal from
the perspective of those future policymakers (that is, the promises are time inconsistent). Moreover, these
promises are taken as credible by wage and price setters and by financial market participants. However,
under the alternative assumption of optimal policy under discretion, which does not rely on the credibility
of policymakers’ promises, the results only differ significantly in the simulation in which there is an
asymmetric weight on the unemployment gap.
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substantially undershoots its natural rate, the tighter labor market brings
inflation to 2 percent somewhat more quickly than in the case of equal
weights. Starting around 2025 (not shown), the unemployment rate runs a
little above its natural rate for several years as policymakers seek to contain
the inflationary pressures stemming from a prolonged period with limited
resource slack.’

e The third simulation exercise, “Large weight on inflation gap,” is based on a
loss function that assigns a cost to deviations of inflation from 2 percent that is
five times larger than the specification with equal weights but is otherwise
identical. The resulting optimal strategy is only slightly more accommodative
than in the “Equal weights” case, even though the losses associated with
undershooting the inflation objective are larger in coming years. The reason
is that, in the FRB/US model, policymakers face an unappealing tradeoff
because inflation responds only weakly to resource utilization. Hence,
policymakers would need to engineer a substantial undershooting of the
natural rate of unemployment, which this specification of the loss function
sees as costly, in order to raise inflation in the near term by a modest amount.
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e The fourth simulation, “Minimal weight on rate adjustments,” uses a loss
function that assigns a very small cost to changes in the federal funds rate but
that is otherwise identical to the loss function with equal weights. In the
resulting optimal strategy, the federal funds rate rises much faster in 2017 than
under the specification with equal weights in an effort to undo the projected
undershooting of the natural rate of unemployment; the federal funds rate
remains near 6 percent over much of the remainder of the period shown. The
paths for the real federal funds rate and the real 10-year Treasury yield are
also notably higher for a couple of years than in the case of equal weights.
Because of the flat Phillips curve in FRB/US, this policy leaves the trajectory

® The simultaneous overshooting of the longer-run inflation objective and undershooting of the
natural rate of unemployment over the medium term under “asymmetric weight on ugap” preferences is
time-inconsistent in the sense that, given the opportunity to re-optimize the path of the federal funds rate
without regard to past policy commitments, policymakers in the future would choose to pursue a tighter
monetary policy. Under the alternative assumption of optimal control under discretion, which rules out
time-inconsistent outcomes, policy rates and macroeconomic outcomes are between those under the
Tealbook baseline and optimal control under commitment for this loss function. For the other three
specifications of the loss function, the simulation results under commitment and discretion are not much
different from one another.
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for inflation close to those of all except one of the other loss functions over
the period shown, even though it keeps the unemployment rate close to the
staff’s estimate of the natural rate.

e With the exception of the simulation with a minimal weight on rate
adjustments, the federal funds rate paths prescribed by optimal control under
the above loss functions are about ¥ percentage point lower, on average, than
in the June Tealbook over the period shown, reflecting lower projected
inflation in the near term and the revision to the real longer-run federal
funds rate.

The next four exhibits tabulate the simulation results for key variables under the
policy rules and optimal control simulations described above.
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10 After 2022, the nominal and real federal funds rates for this simulation are sometimes above and
sometimes below the case of equal weights.
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Outcomes of Simple Policy Rule Simulations
(Percent change, annual rate, from end of preceding period except as noted)

Measure and policy 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

Nominal federal funds rate!

Taylor (1993) 2.4 33 35 3.6 35 34 3.2
Taylor (1999) 2.9 38 4.0 4.1 3.9 3.7 34
First-difference 1.7 2.8 35 35 3.2 3.0 2.9
Nominal income targeting 0.8 1.3 21 2.8 3.0 3.0 2.9
Extended Tealbook baseline 14 25 33 3.8 3.9 3.8 35
[%2]
g Real GDP
) Taylor (1993) 2.3 2.1 2.0 1.8 1.4 1.3 1.4
© Taylor (1999) 2.2 1.9 1.9 1.7 1.4 1.4 1.4
b First-difference 2.4 2.3 2.0 1.8 1.4 1.3 14
; Nominal income targeting 25 2.8 2.3 1.7 1.2 1.1 1.4
E Extended Tealbook baseline 2.3 2.2 1.9 1.6 1.2 1.2 1.3
; Unemployment rate!
‘g Taylor (1993) 4.3 4.0 38 3.8 3.9 4.2 43
o Taylor (1999) 4.3 4.2 4.1 4.0 4.2 4.3 4.5
= First-difference 42 39 37 37 38 40 42
Nominal income targeting 4.2 3.6 33 33 3.6 3.9 4.2
Extended Tealbook baseline 4.2 4.0 3.8 3.9 4.1 4.4 4.6

Total PCE prices

Taylor (1993) 1.4 2.0 2.1 2.1 2.2 2.2 2.2
Taylor (1999) 1.4 2.0 2.0 2.0 2.1 2.2 2.2
First-difference 1.4 2.1 2.1 2.2 2.3 2.3 2.3
Nominal income targeting 14 21 2.2 2.2 2.3 2.3 23
Extended Tealbook baseline 1.4 1.9 2.0 2.0 2.1 2.1 2.1

Core PCE prices

Taylor (1993) 15 2.0 2.1 2.1 2.2 2.2 2.2
Taylor (1999) 15 1.9 2.0 2.0 2.1 2.2 2.1
First-difference 1.5 2.0 2.1 2.2 2.2 2.3 2.3
Nominal income targeting 1.5 21 2.2 2.2 2.3 2.3 23
Extended Tealbook baseline 15 1.9 2.0 2.0 2.1 2.1 2.1

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

2017 2018

Ql | Q2 | @3 | Q4 | Q1 | Q2 | Q3 | Q4

Measure and policy

Nominal federal funds rate!

Taylor (1993) 0.7 1.0 2.1 2.4 2.5 3.0 3.2 33
Taylor (1999) 0.7 1.0 2.6 2.9 3.0 35 36 38
First-difference 0.7 1.0 1.4 1.7 2.1 2.4 2.6 2.8
Nominal income targeting 0.7 1.0 0.8 0.8 0.8 0.9 11 1.3
Extended Tealbook baseline 0.7 1.0 1.2 1.4 1.7 2.0 2.2 2.5
Real GDP

Taylor (1993) 2.1 2.4 2.2 2.3 2.6 25 2.3 2.1
Taylor (1999) 2.1 24 22 22 24 23 20 1.9
First-difference 2.1 2.4 2.2 2.4 2.7 2.6 2.5 2.3
Nominal income targeting 2.1 2.4 2.2 2.5 2.9 3.0 3.0 2.8
Extended Tealbook baseline 2.1 2.4 2.2 2.3 2.6 2.6 2.4 2.2

Unemployment rate!
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Taylor (1993) 47 44 43 43 43 42 41 40
Taylor (1999) 4.7 4.4 4.3 43 43 43 4.2 4.2
First-difference 4.7 4.4 43 4.2 4.2 4.1 4.0 3.9
Nominal income targeting 4.7 4.4 4.3 4.2 41 3.9 3.7 3.6
Extended Tealbook baseline 4.7 4.4 4.3 4.2 4.2 4.1 4.0 4.0

Total PCE prices

Taylor (1993) 2.0 15 14 14 1.3 18 20 20
Taylor (1999) 2.0 15 14 14 1.3 1.8 1.9 2.0
First-difference 2.0 15 1.5 1.4 1.3 1.8 2.0 2.1
Nominal income targeting 2.0 15 15 14 14 1.9 2.1 2.1
Extended Tealbook baseline 2.0 1.5 1.4 1.4 1.3 1.7 1.9 1.9

Core PCE prices

Taylor (1993) 1.7 15 1.4 1.5 1.5 1.8 1.9 2.0
Taylor (1999) 1.7 15 1.4 1.5 1.5 1.8 1.9 1.9
First-difference 1.7 15 1.4 1.5 1.5 1.9 2.0 2.0
Nominal income targeting 1.7 15 14 15 1.6 1.9 2.0 21
Extended Tealbook baseline 1.7 1.5 1.4 15 15 1.8 1.9 1.9

1. Percent, average for the quarter.
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Outcomes of Optimal Control Simulations under Commitment
(Percent change, annual rate, from end of preceding period except as noted)

Measure and policy 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

Nominal federal funds ratet

Equal weights 2.3 45 5.6 5.9 55 4.9 4.1
Aymmetric weight on ugap 1.2 1.6 2.1 2.6 3.1 3.4 35
Large weight on inflation gap 2.3 4.4 5.4 5.6 5.3 4.6 3.9
Minimal weight on rate adjustments 6.6 6.6 5.7 5.6 5.9 5.3 4.2
Extended Tealbook baseline 1.4 2.5 33 3.8 39 3.8 35
< Real GDP
; Equal weights 2.1 1.3 1.3 1.4 15 1.6 15
" Aymmetric weight on ugap 24 2.6 21 1.6 11 1.0 1.2
;’,'-; Large weight on inflation gap 2.2 1.4 1.4 15 15 1.6 15
> Minimal weight on rate adjustments 1.9 0.8 1.6 1.8 1.6 1.6 15
S Extended Tealbook baseline 2.3 2.2 1.9 1.6 1.2 1.2 1.3
o
e Unemployment rate!
S Equal weights 4.3 4.4 4.6 4.8 4.9 4.9 4.9
e Aymmetric weight on ugap 4.2 3.7 35 35 3.8 4.2 4.5
§ Large weight on inflation gap 43 4.4 45 4.7 4.7 4.8 4.8
Minimal weight on rate adjustments 45 4.9 4.9 4.9 4.9 48 4.9
Extended Tealbook baseline 4.2 4.0 3.8 3.9 4.1 4.4 4.6

Total PCE prices

Equal weights 13 1.8 1.8 1.8 2.0 2.0 2.0
Aymmetric weight on ugap 14 2.0 2.0 2.0 2.1 21 2.1
Large weight on inflation gap 1.3 1.8 1.8 1.9 2.0 2.0 2.0
Minimal weight on rate adjustments 1.3 1.8 1.8 1.8 2.0 2.0 2.0
Extended Tealbook baseline 14 1.9 2.0 2.0 2.1 2.1 2.1
Core PCE prices

Equal weights 1.4 1.7 1.8 1.8 1.9 2.0 2.0
Aymmetric weight on ugap 15 2.0 2.0 2.0 2.1 2.1 2.1
Large weight on inflation gap 14 1.8 1.8 19 2.0 2.0 2.0
Minimal weight on rate adjustments 14 1.7 1.8 1.8 1.9 2.0 2.0
Extended Tealbook baseline 15 1.9 2.0 2.0 2.1 2.1 2.1

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

2017 2018

Ql | Q2 | Q3 | Q4 | Q1 | Q2 | Q3 | Q4

Measure and policy

Nominal federal funds ratet

Equal weights 0.7 1.0 1.7 2.3 3.0 35 40 45
Asymmetric weight on ugap 0.7 1.0 11 1.2 1.3 14 15 1.6
Large weight on inflation gap 0.7 1.0 1.7 2.3 2.9 35 40 44
Minimal weight on rate adjustments 0.7 1.0 49 6.6 7.2 7.2 6.9 6.6
Extended Tealbook baseline 0.7 1.0 1.2 1.4 1.7 2.0 2.2 2.5
Real GDP

Equal weights 21 24 22 2.1 2.2 1.9 15 1.3
Asymmetric weight on ugap 2.1 24 22 24 28 2.8 2.7 2.6
Large weight on inflation gap 2.1 24 22 2.2 2.3 2.0 1.6 1.4
Minimal weight on rate adjustments 2.1 2.4 2.2 1.9 1.8 1.3 0.8 0.8
Extended Tealbook baseline 21 24 22 23 26 26 24 22

Unemployment rate!
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Equal weights 4.7 44 4.3 4.3 4.4 4.4 4.4 4.4
Asymmetric weight on ugap 4.7 44 43 42 41 40 39 37
Large weight on inflation gap 4.7 44 A3 A3 44 44 44 44
Minimal weight on rate adjustments 4.7 44 A3 45 47 48 49 49
Extended Tealbook baseline 4.7 4.4 4.3 4.2 4.2 4.1 4.0 4.0

Total PCE prices

Equal weights 2.0 1.5 14 13 12 1.6 1.7 1.8
Asymmetric weight on ugap 2.0 15 14 14 1.3 1.8 1.9 2.0
Large weight on inflation gap 2.0 1.5 14 1.3 1.2 1.6 1.8 1.8
Minimal weight on rate adjustments 20 15 14 13 12 16 17 18
Extended Tealbook baseline 20 15 14 14 13 17 19 19

Core PCE prices

Equal weights 1.7 15 1.4 1.4 1.4 1.7 1.7 1.7
Asymmetric weight on ugap 1.7 15 14 15 15 1.8 1.9 2.0
Large weight on inflation gap 17 15 14 14 14 17 1.7 1.8
Minimal weight on rate adjustments 1.7 15 14 14 14 16 17 17
Extended Tealbook baseline 1.7 1.5 1.4 15 15 1.8 1.9 1.9

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.
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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 “MONETARY POLICY STRATEGIES”

The table “Simple Rules” that follows gives the expressions for the four simple policy
rules reported in the Monetary Policy Strategies section. The table also reports the expression for
the inertial Taylor (1999) rule; the staff uses an intercept-adjusted version of that rule in the
construction of the Tealbook baseline projection. R, denotes the nominal federal funds rate for
quarter t. The right-hand-side variables include the staff’s projection of trailing four-quarter core
PCE price inflation for the current quarter and three quarters ahead (7, and 7, 5), the output
gap estimate for the current period (ygap:), and the forecast of the three-quarter-ahead annual
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change in the output gap (A%ygap::3;). The value of policymakers’ longer-run inflation objective,
denoted ©®, is 2 percent.

The nominal income targeting rule responds to a nominal income gap, which is defined
as the difference between nominal income, denoted yn, and measured as 100 times the log of the
level of nominal GDP, and a target value, denoted yn; and measured as 100 times the log of
target nominal GDP. Target nominal GDP in 2011:Q4 is set equal to the staff’s current estimate
of potential real GDP in that quarter multiplied by the GDP deflator in that quarter; subsequently,
target nominal GDP grows 2 percentage points per year faster than the staff’s estimate of
potential GDP. These assumptions imply that the nominal income gap can be expressed as the
sum of the current estimate of the output gap and the shortfall of the GDP deflator from the level
it would have attained had it grown at a 2 percent annual pace since 2011:Q4.*

Simple Rules
Taylor (1993) rule R, =R+, + 0.5(m, — wlR) + 0.5ygap;,
Taylor (1999) rule R, =R+, + 05(m, — nlR) + ygap,

Rt = 085Rt_1 + 015(T'LR + T[t + 05(7Tt - T[LR)

Inertial Taylor (1999) rule
ylor (1999) + ygap;)

First-difference rule Ry = Re_q + 0.5(1py3)c — R) + 0.5A*ygape s

Nominal income targeting rule R, = 0.85R,_; + 0.15(r*R + m, + yn, — yn,*)

The first two of the selected rules were studied by Taylor (1993, 1999), whereas the
inertial version of the Taylor (1999) rule and the nominal income targeting rules have been
featured prominently in analysis by Board staff.? The intercepts of these four rules, denoted X%,
are constant and chosen so that they are consistent with a 2 percent longer-run inflation objective
and a longer-run real federal funds rate of 0.5 percent.®> 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 from the four policy rules are calculated taking as given the
Tealbook projections for inflation and the output gap. When the Tealbook is published early in a
quarter, the prescriptions are shown for the current and next quarters. When the Tealbook is

! That is, these assumptions imply that yn, — yn; = ygap, + iz_ﬁZZOlz;Ql(AGDPdefs -2),
where AGDPdef, denotes the annualized quarterly rate of growth of the GDP deflator for quarter s.

2 See, for example, Erceg and others (2012).

3 All nominal and real federal funds rates reported in the Monetary Policy Strategies section are
expressed on the same 360-day basis as the published federal funds rate. Consistent with the methodology
in the FRB/US model, the simple rules are first implemented on a fully compounded, 365-day basis and
then converted to a 360-day basis.
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published late in a quarter, the prescriptions are shown for the next two quarters. Rules that
include a lagged policy rate as a right-hand-side variable are conditioned on the lagged federal
funds rate in the Tealbook projection for the first quarter shown and then conditioned on their
simulated lagged federal funds rate for the second quarter shown. To isolate the effects of
changes in macroeconomic projections on the prescriptions of these inertial rules, the lines
labeled “Previous Tealbook projection” report prescriptions that are conditional on the previous
Tealbook projections for inflation and the output gap but that use the value of the lagged federal
funds rate in the current Tealbook for the first quarter shown.

REAL FEDERAL FUNDS RATE ESTIMATES

The bottom panel of the exhibit “Policy Rules and the Staff Projection” provides an
estimate of one notion of the equilibrium real federal funds rate. The “Tealbook-consistent
FRB/US r*” is an estimate of 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 using the output projection from FRB/US, the staff’s large-scale econometric model
of the U.S. economy.* 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.
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The “Average projected real federal funds rate” reported in the panel is the average of the
real federal funds rate under the Tealbook baseline projection calculated over the same 12-quarter
period as the Tealbook-consistent FRB/US r*. The average projected real federal funds rate and
the Tealbook-consistent FRB/US r* may produce somewhat different macroeconomic outcomes
even when their values are identical. The reason is that, in the Tealbook-consistent FRB/US r*
simulations, the real federal funds rate is held constant over the entire 12-quarter period to close
the output gap at the end of this time frame, whereas in the Tealbook baseline, 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

4 For a discussion of this and other concepts of equilibrium interest rates, see Gust and
others (2016).
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simulations begin in that quarter; when the Tealbook is published late in a quarter, all of the
simulations begin in the subsequent quarter.

COMPUTATION OF OPTIMAL CONTROL POLICIES UNDER COMMITMENT

The optimal control simulations posit that policymakers minimize a discounted weighted
sum of squared inflation gaps (measured as the difference between four-quarter headline PCE
price inflation, 7P ¢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. In the following equation, the
resulting loss function embeds the assumption that policymakers discount the future using a
quarterly discount factor, § = 0.9963:

T
Le= ) B (A rESE = )2 4 Dy (gapes)? + A (Reve = Resr-1)?),

The exhibit “Optimal Control Simulations under Commitment” considers four
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 four
specifications of the loss function.

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 third specification, “Large weight on inflation gap,” attaches a relatively large weight to
inflation gaps. The fourth specification, “Minimal weight on rate adjustments,” places almost no
weight on changes in the federal funds rate.> The table “Loss Functions” shows the weights used
in the four specifications. The optimal control policy and associated outcomes depend on the
relative (rather than the absolute) values of the weights.

> The inclusion of a minimal but strictly positive weight on changes in the federal funds rate helps
ensure a well-behaved numerical solution.
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Loss Functions

/17-[ /1u,t+‘[ AR
ugapesr <0 ugape 20
Equal weights 1 1 1 1
Asymmetric weight 1 0 1 1
on ugap
Large weight 5 1 1 1

on inflation gap

Mmlm:.:ll weight on 1 1 1 0.01
rate adjustment

For each of these four specifications of the loss function, the optimal control policy is the
path for the federal funds rate that minimizes the loss function in the FRB/US model, subject to
the effective lower bound constraint on nominal interest rates, under the assumption that market
participants and wage and price setters employ model-consistent expectations and conditional on
the staff’s extended Tealbook projection. 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 see 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 prior to the
simulation period. The discounted losses are calculated over a horizon that ends sufficiently far
in the future so that extending the horizon further would not affect the policy prescriptions shown
in the exhibits.

REFERENCES

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 Lépez-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.

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

Page 113 of 128

w0
2
oD
(]
)
)
(o
=)
(V]
P
=
©
o.
)
1<
(1]
el
(]
c
o
=




Authorized for Public Release
Class I FOMC — Restricted (FR) July 14,2017

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

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

(%]
-
QL)
[
]
©
S
=]
wv
>
=
)
o.
>
S
]
-
v
c
§

Page 114 of 128



Authorized for Public Release

July 14, 2017

Class II FOMC — Restricted (FR)

S}ooysuga.ln

'sjulod afeiusosed ul s1abueyo ‘el WswAodwiaun Jo] d1jhes sielenb noj wod) abueyo wedsed '
'syulod afieiusosed ul s1abueyo ‘91l uswAo|dwiaun 1o} (B1jkes sielenb om) wou) abueyd ueded 2
'SeARIUL JBLenb-Inoy pue Jelenb-om] Jo) 1deoxe ‘pre T

6€ 6¢ 67T 67T 67T 67 0¢ 67 TV (k% 6T0¢C
Ty ('n% 8T 8T LT LT e S €Y VA% 8T0C
a4 vy ST 97 97 LT €2 rAr4 8€ (0% LT02
6 6 LT LT TT TT 97 97 o€ o€ 9T0Z
€9 €9 v'T v'T €0 €0 97 97 L€ L€ STOC
fenuuy
20" 10" 02 02 02 02 67T 8T (0% (0% #O:6T0C
20" €0 6T 67T 67T 67T 2 2 o84 ey #0810
S0 S0 ST 97 v'T 97 €7 e L' (0h% #0:/T0Z
€0- €0- LT LT v v'T 0¢ 0¢ ge ge #0910
L0- L0- v'T v'T 70 70 6T 6T 0€ 0€ #O'STOC
gloLrenb-no4
10 20 8T 6T 6T 6T 02 12 (0% TV 140
T0- T0- 02 6T 0¢ 6T v'C e 9 S z0810¢
z0- T0- 97 LT ST LT L'e 6¢ ey LY 140
€0- 0 VT 97 €T v'T 6T 6T ze e 20:.102
z0- z0- ST ST LT LT 8¢ 8¢ 9 9 140
T0- T10- 6T 6T TT TT TT TT S S z0:910¢2
zJorrenb-om|
oY 6€ 8T 6T 6T 6T 0¢ 12 (0% 1% 140
(0h4 ('n% 8T 6T 6T 6T 0¢ 12 TV TV €0
Ty Ty 0¢ 6T 0¢ 6T 12 12 v s 20
v s 02C 67T 02 67T 9¢C 9¢C 67 LY 1O:8T0¢C
g Y 97 97 LT LT LT 1€ VA% 0S 140
o4 o4 ST 8T ZT 97 LT Le A VA% 0]
vy o4 80 TT 20 70 ST 92 0€ v'e 20
Ly Ly 0¢ 12 e e v'T ZT e g€ 102102
Ly Ly €T €T 0¢ 02 12 12 A A 70O
6 6 LT LT ST ST ge ge 0S 0S €0
6 6 8T 8T 0¢ 0C v'T v'T L€ L€ Z0
0S 0S 12 12 €0 €0 80 80 €1 €1 109102
Aerend
LT/ET/L0| 2T/20/90 | LT/ET/L0| LT/ZO/90| LT/ET/LO| LT/20/90| LT/ET/LO| LT/20/90| LT/ET/LO| LT/20/90 eARI|
©kJ uewAoldwaun | xeputaond 3042100 | xepuldoud 30d das sy dds [euiwoN

(po10U Se 1090Xe e [eNULR ‘UBdJed)
1uswAodwaun pue ‘saolid ‘dao uissbuey)d

Page 115 of 128



'Skejjop (600g) pauteyo josuolj|ig 'z
"paIe0Ipul Jeak Jo Jarenb yunoy 0] seaA snoinaid Jo Jerenb yunoj wolyabuey) T

o~
o GT vz (074 e 8T 9z 9z Se 62 Se (074 v 0S L 6- 2ooges | snomaid
= GT 4 1T e (074 vz G2 Sz zT (074 8 € 0S L 6- ZauoeAul “Aud ur sbueyd
=
= 8 g 9 v g g g g ST LT V¥- - 0T ¢- ST [e20| 9 91RIS
6- 0¢ o) SZ 0Z- 0¢ 02 0¢ e- 0 6 L €Z 0¢ 8¢ 3SUB JOPUON
0T TT g 02 TT TT TT TT L€ e 0O 6¢- 9¢- 0¢ ¢ ST =Tg|
z z- 9 z- z- - T- T 0z 7z Vv 0z ZT- ve  v- fejopo4
9 g L z g g g v /T 8T ¢ 6- z g LT- »00q[ea1 Snoinaid
9 v 9 z v v v v JT 8T T- 6- z g LT- JS9AUI %9 "SUOD "1,A0D
TV Y 62 9¢ 2 Tv 6% 0§ Te TE€ ST 0OV 06 22 T suodwi |
€€ ge ge ST g€ 9¢ G¢ e zZe LT 0T 0L Sv- 00T 8T suodx3
Tv.-  /89-  819-  £95- €0/- 869- ¥89- 299- ov9- 129- 0T19- /65- G09- 2Z5- 8SS- 2looges| snomaid
m 9/9-  ¥¥9-  t¥09-  £95- 299- 7S9- €v9- 829- Z19- 109- 009- 965- G09- 2Z5- 8SS- Suodxe BN
5o L- L 00T 6T z- T 6T 6 6T 60T .S G2¢ 6T- 020 T¢- | ooqeslsnoinaid
@ z- g 68 67T g g LT €- lZ 88 ST 9 6T- 020 T2 S9.INJONIIS 'SOIUON
2 LT 9¢ 0S 9- 62 L2 67 09 66 S¥ 9 0L LT €T- 8T »00q[ea Snoinaid ®
o 67T v'e ZS 9- €Z 8¢ Vv& 6V 0 ¢v 9% TL LT €T- 8T | s9|qibuel % uewdinby =
o TT 62 19 T- Z2Z T1Z 97 6V 0S 69 €€ 20T 6 ¥T 0T »00q[ea | snoinalid <
5 7 8¢ 09 T- 0Z €¢ 0¢ ¢ Sy ¢S Tv ¥O0T 6 T 0T 1IS9AU1 pax1) "Ald 'S9IUON =
Y [}
D A% T¢E 7 TT ve T1TE 92 v 8/ 92 TT- 6¢T 96 Tv- L/- »00q[ea Snoinaid w%
N TS g€ 0T TT 9¢ 9% S ¢ oY vS  ¥9- O0€l 96 Tv- L/- JUBWISSAUL 1UBpISaY
o
m v'e €Z 12 SZ 1Z T1¢ €T S¢ GZ 7¢ 2T VT ve LT 0€ S0INBS
< v'e 8¢ 0€ 9¢ 9Z L7 87 T¢ 62 TE€ €v 9T €e G- IS S3|geJnpuUoN
8T A% L€ 6L € TV v TS TS 8¢ L9 9T7- ¥IT 9Tl 86 s9|qeing
SZ 62 v'e T¢E lZ 8¢ 0¢ ¢g€¢ 0e 8¢ 0t O G 0€ €7 »00Q[ea | snonalid
> v'e 9¢C v'e T¢E v¥Z 62 LT 6T 62 L2 TE TT g¢ 0¢ €t "pusdxe 'suood [eucsied
a9
w v'e 62 0€ SZ 9Z LT 67 9¢ g 0¢ 67 9¢ ve veZ ¢t »00q[ea ] snonaid
3 € LT 62 SZ v¥eZ Sz L7 O0¢F Z€ LT 8T 62 ve vz C¢ "yound feuty ‘wop "Ald
Z 6T € SZ 0Z 2z TZ 1T It 0 S¢ 2T Tt TT 0¢ 9¢ »00q[ea Snoinaid
& 6T 2¢ 9¢C 02 T2 T1¢ 1T €2 62 S¢ €T 9¢ TT 0¢ 09¢ Soes feuld
|
m 8T A4 v'e 0Z 12 T2 T1CZ 9¢ Te L2 92 TT 1Z S¢ vT »00q[ea] Snoinaid
S 6T z2C €Z 02 0Z 0¢ T1Z 9¢ 12 LT ST VT T¢ S¢€ V71 das sy
m 16T0C | 8T0C | t/T0¢ | 9102 O | €0 | 20 | 10 O | €0 | 20 | 10 O | €0 | 20 wel|
8102 LT02 9102

(po10U Se 1d90Xe el [eNULR ‘UBdJed)
Swe}| pareRY pue 1Npoid 011S9W0Q SSo 19 ey ulsebueyd
S}o9Ysuaa.1n




S}ooysuga.ln

= 'Ske|jop (600Z) Paureyo Jjosuol||ig ‘T
o
= GT vz (074 22 8 8G 6L GG 8e 85 PI00Q e Snona.d
Z qT €2 1T 22 8 85 6L GG 8c 8S 1SalojuBAuL "ALd ul 8bueyd
8 g 9 4 G2 €T T- £z- £z- 0P- [e00| 9 SIS
6- 0¢- e G2 v'e v'e 09- 0T 6c- GG 85U JOpUON
0T TT g 0¢- o Tv- T.- 6¢- Tv- 02 asusjed
z z- o z- LT e1- L9- 12- 0t- z¢e feepa4
9 g L z AT o 8- zze- o€- TT- %00q e Snona.d
9 v o z A4 o) 8- 2 o€- T71- "JSOAUI 79 'SUOD *},A0D)
Tv v 62C 92 G2 19 G2Z e ge 0zT suodwi|
ee ge ge ST 2z T¢ 6'G A v 10T suodx3
w V.- /89- 819- £95- ovs- 9zv- Sop- Li- 65Y- 6SY- PI00g[es1 snonaid
9/9- ¥v9- ¥09- €9G- ovS- ozy- So- - 65~ 65~ 1SHodxe BN
§o]
o L- L 00T 67T 8'g- 08 8G TV 08 ot- 00081 Snons.d
L z- 8 6'8 67T 8'g- 08 8G Tv 08 ot- S9INJONIIS "SSIUON %
o) LT 9¢ 0S 9- 8¢ TY Sy gg Z6 02T | >oog[es] snomsid =
o 6T Ve A 9- 8'€ 18% Sv §g z6 0T |seiqibueiul %@ ewdnb S
5 T1 62 19 T- 8 05 8y A 06 T8 00081 Snons.d =
,..w 7T 8¢ 09 T- 8 0G 8y ZS 06 T8 IS9AUL POX I} "Ald 'SBIUON %
[a W)
N v Te ey TT T€T Z9 89 L'GT 09 zs- %00q e Snona.d
S TG 8¢ 0T TT T€T Z9 89 L'GT 09 Z6S- JUSWISSAUI [eNuBp 1S9y
M a4 £C 12 ¥4 rArA 62 T 9 A (0)r4 SR0INBS
&4 8¢ 0€ 9¢C €C 8¢ 9¢ 8 4 €e S3|genpuoN
8T vy L€ 6L gq 98 ZS zL 8y €6 s9|qeing
= GZ 62C a4 T¢ 92C ge (0)r4 T ST T¢E %000 [e8 1 SNoINe.Id
o) ve 9¢ v T¢ 9¢ ge 02 T ST T¢ "pusdxe 'suod [euosied
=
8 v 62 0€ ¥4 L2 g€ 92 €C 9¢C g€ %000 [€8 SNoINe.Id
5 £z L2 6¢C ¥4 4 8¢ 9¢ €C 92 g€ "yound feut} “wop "Ald
& 67T £z G2 02 02 L2 02 LT ST 02 %000 [€a SNoNe.Id
J 6T A4 9¢ 02 02 V4 02 LT ST 02 Sofes feuld
m 8T A vZ 02 67T G2 L2 €T LT L2 00081 Snona.d
= 67T A4 £C 02C 67T GZ 4 €T LT 4 dao ey
© 6102 8102 LT02 9102 G102 ¥102 €102 (41074 1102 0102 wey|

(pPa10U 85 1MUBY10 SSa|UN ‘PaTRaIpUl JeaA Jo Jalenb yuno) 01 leaAsnoinaid Jo Jalenb yuno) woiy abuey)d)
Swe}| pareRY pue 1Npoid 211SaW0Q SSo 19 ey ulsebueyd



"paIR0IpUl JeaA Jo Jerenb yunoj 0] seaA snoinsid Jo Jerenb yunoj wioljabuey) T

= T- T- T- 0} - o 0 T- T T i 0T- 0T & z1- »00q[es L snoineid
a 0 0) A o T- o 0 o Z- g A TT- 0T g 2T saLIouaAuUl “ALd ulabueyd
<t
= 1 T T 0} T T T T z z 0} 0} T 0} - [e20] 2 9IS
= 0 T- 0 T - T- T- T 0} 0} 0} (0} T T T SSUBJSPUON
0 (0} 0 T- 0} 0} 0 0} T T 0} Z- T- T T- asWjed
0 o 0 0} 0} (0} 0 (0} T T 0} T- - T 0} feseped
1 T 1 (0} T T T T o8 o8 T z- (0} T - »00q[ea L Snoineid
1 T T 0} T T T T € € 0} z- 0} T €- JS9AUL 79 "SU0D "} ,A0D
9- 9- - - v- 9- - 8- §- G- - 9 €T- €- 0 suoduwi|
14 4 14 z 4 4 14 4 v o8 T 8 9- 2T T suodx3
- - z- z- T- € v- G- e e e T 8T 6 z ¥00q[ea L snoinaid
z- z- 0 z- (0} z-  €- g - T- T- T 8T 6 z suodxe BN
m 0 0} € 0} 0} (0} T (0} T o8 z 9 T- € T- 00q[es L snoineid
T 0 o} 4 (0} (0} (0} 0 (0} T z T 9 T- € T- S9INJONUIS 'SSIUON
m 4 i S T- o8 o8 € 9 9 v z L z - T 00q[es | snoineid
— 4 o8 S T- z o € g g 4 4 L z T- T so|qibuelut 79 ewdinb3 ®
Wu 1 4 L (0} o8 o8 € 9 9 L 4 Z1 T z T Y00q[es L snoineid =
4 4 L o 15 15 14 g 9 L g T T Z T "IS9AUI paxXI) "ALid 'SSIUON S
5 =
= 4 T 4 (0} T T 1 z o8 T- O g 4 AR »00q[ea L Snoineid 2
.m 4 T 0 0} T z 1 T z z- e g v z- € JUBLUISSAUL e iU ISy £
5 TT TT 0T ZT 0T 0T TIT 2T 2T 0T 0T ¢ TT €T +71 S30INBS
m 4 v i i i v i i i v 9 z g - g SS|0eINPUON
b T o8 € 9 o8 o8 14 i i i g T- 8 8 L s9|ceind
LT 0¢ 9T 12 6T 6T 02 €¢ e 02 Tz V¥ vZ 0 62 »00q[es L snonaid
971 8T LT 12 LT LT 8T 0¢ 0z 8T T¢ 8 vZ 0¢ 67¢ "pusdxe 'SU0J [euosied
) 12 G G 12 Z¢ €¢ G¢ 71t 0e 9¢ +vZ 2t 62 T¢ LT »00q[es | snoinaid
< 0¢ €2 G 12 ¢ 22 €7 9 L2 €¢ Vv¢ Gt 62 T¢ LT ‘yoind feuty "wop “Ald
3 6T €2 G 0¢ 2z T¢ T1¢ Lt 0e G¢ 27 2t TT 0€ 9¢ »00q[es L snoinaid
Z 6T 2 G 0¢ T T2 712 €1 6¢ G¢ €¢ Gt TT 0¢ 9¢ Sofes [euld
o~
! 8T 2 a4 0¢ e T2 T2 9¢ e L2 92 2T T2 G T 00q[ea L snoineid
S 67T 2 €C 0¢ 0z 02 T2 9¢ L2 Lz ST VT e G ¥T das eed
m
P 610C | 870 | 10 @ 910 | ¥O | €0 | 20 | 10 vO | €0 | 20 | 10 vO | €0 | 2O we|
<
© 8T0¢C LT02 9T0C

(pe10U Se 1deoxe atel enuue ‘sjulod afelusdled)
10Np0 id 211S9W0d SSO U9 [eay ulsabueyD 01suoiINgliuodD

S)99YsuaaIn




S}ooysuga.ln

o~
S
-
— 'sef fednjeu pue ‘(10 ‘s101oNpuodiwss ‘seindwod apnjoxe suodwi spoob 210D '§
= SIONIOM ANSnpul-sleALd 2
- "paIe0Ipul Jeak Jo Jerenb yunoy 0] seaA snoinaid Jo Jerenb yunoj wolyabuey) T
9 9 ST 0) ) 9 9 14 6 €¢ ¢ 9 v- 0¢ 9 £100q el snoins.id
L L 0¢ o) L L 8 8 T¢ <S¢ 0¢ ¢ v- 0 ¢ gXopu1ao1d wm-ureyo spodwl | spoob 8100
9¢ 9¢ 81 v 9¢ 927 G¢ lT 8T €T €T 67¢ - 9 09 30oqesl snoa.id
9¢ 9¢ VT 14 L¢C L¢C L¢C (x4 LT 9 T (x4 vy- 9 09 S1S00 Joge| Hun
g€ S'€ 8¢ 91 §¢ g€ g€ g€ S¢ €€ 6¢ L1 T¢- €7 LS )00q[es] snoe.id
g€ g€ e 91 g€ g€ g€ g€ g€ 6¢C 81 ST T¢- €7 LS Inoy Jed uoresuadwion
6 6 0T 1 6 8 6 8 9T 02 9T <TT- ve Le  ¢g- 00q[es] snoa.id
m 6 6 0T T L L L T 81T €¢ 9 L- e L€ €- Inoy Jed INdinO
T 101035 ssaulsng
m 9¢ Gq¢ q¢ (x4 q¢ e e 9¢ e €¢ €¢ (A 6T 6T €¢ 2100qeal snoina.id
5 9¢ g¢ q¢ (x4 q¢ e e 9¢ e €¢ €¢ (A 6T 6T €¢ zuoirestedwioo Apnoy ‘103 ¥
G
m S¢ e 0¢ (x4 q¢ q¢ e e €¢ €¢ 0T S¢ 0¢ T¢ T¢ )ooqes] snoinsid S
5 S¢ S¢ 871 2¢c 4 e 4 S¢ €¢ 6T 9 G¢ 0¢ T¢C T¢C ABeus 79 pooy X3 =
= e €¢ 6T 81 e €¢ €¢ e e 0¢ T T€ o€ 81 €¢ )00qes] snoinsid m
.m Ve e LT 81 v e Gg'¢ Gg'¢ €¢ VT - 1€ (035 81 €¢ IdO =~
.m 6T 81 ST ST 6T 6T 81 81 91 91 L 0¢ €1 91 91 J00q[es] snoinsid
m 6T 8T €T ST 8T 8T 6T 61 9T €T ¢ 6T €T 9T 97 paseq 1xew ‘ABsus % pooj X3
< 0¢ 6T 91T LT 6T 6T 6T 6T 91 81 TT T7¢ €1 LT 81 300Q[es] snoinaid
0¢ 6T ST LT 8T 8T 0¢ 0¢ 9T G&T § 0¢ €T LT 8T ABious % pooy X3
(x4 T¢ 91 LT- (x4 T¢ T¢ (x4 0¢ 91 q¢ 1’4 ¢T- T¢ 8T- )0oqes] snoinsid
=z €£¢ 2¢c ST LT- €¢ T¢C T¢C €¢ 61 ST €¢ 14 ¢T- T¢ 8T pooH
M\ 6 TT - 8’ L L TT 0¢ g€ 6'T- ¢9T- 99l €9¢ T¢ §'ST )00Q[es] snoinsid
g LT (x4 ST- 8 81 (04 Ve 9¢ Ve T9- 091- V¥4l €9¢ T¢ §'ST ABeuz
5 0¢ 6T 91 V1 6T 6T 6T 6T LT 91 14 Ve 0¢ ST 0¢ 00Q[es] snoinsid
2 0¢ 6T V1 A 6T 6T 0¢ 0¢ LT T 4 e 0¢ ST 0¢ xeput8oud “Im-ureyo 30d
|
o T7¢ 0¢ 91 91 0¢ 0¢ 0¢ T¢ 81 LT 8 (x4 T¢ V1 €¢ 00q[es] snoinsid
w T¢ T¢ V1 91T 0¢ 0¢ T¢ (x4 91 V1 g 6T T7¢ V1 €¢ xopulsoud Im-Uuryd 4ao
S 9
S 6102 | 8102 | 102 | 9102 | ¥O | €0 | 2O | 1 vO | €0 | 20 | 1O vO | €0 | 20 wel|
<
© 8T0C 102 910C

(po10U Se 1d90Xe el [eNULR ‘JUBdJed)
SIS0 pue sadlld ulssbuey)d



July 14, 2017

'sef fednTeu pue ‘(10 ‘siojonpuodiwss ‘sendwod apnjoxe suodwi spoob 310D g
'SIMIOM ASnpul-alALd T

9 9 ST 0} ce- g ST- T 19874 €c 2l00([ea ] shoinsid
L L 0¢ o) e'e- g ST- T Y £ Z2xopuiaoud “m-ureyd suodw i spoob 810D
9¢ 9¢ 8T 14 9¢C 8¢ 0¢- 09 9 - 300q[ea L snoInsid
9¢ 9¢C VT 14 9¢ 8¢ 0¢- 09 9 v- SIS00 Joge| 1un
g€t g€t 8¢ 97T (A L¢C T- 6'S g ZT )00q[ea] snoneid
S€ g€ e 91 2e L2 T- 6'S g 2T Inoy Jed uoiresuadwio)
w 6 6 0T ZT g T- 6T T- T- 9T 00081 SNoINa.d
6’ 6 0T A S T- 6T T- T- 97T Inoy Jed ndino
N 101058 ssausng
04
= 9¢ S S A4 6T €c 0¢ 8T A T¢ {00qes L snoineid ®
m 9¢C S¢ S A4 6T € 0¢ 8T A T¢ uoiresuadwoo Apnoy ‘103 =
o
- G'¢ e 0¢ fArA 0¢ LT LT 6T [r4 9 »ooqrea] snoineid m
L2 S¢ G 8T [Ar 0¢ LT LT 6T [Ar 9 ABeus 79 pooy X3 o
B v'e €c 6T 8T 1 T T 6T e A 3000 [ea L SnoIns id &
M Ve Ve LT 8T v T ¢T 6T €e ¢T IdO
o
= 6T 8T ST ST TT T TT ST 6T L 00 [ea1 SnonaId
M 6T 8T €T GT 1T 2T 1T ST 6T L paseq 1exew ‘ABieus 79 pooy X3
0¢ 6T 97T LT A 97T ST 8T 6T 0T yooqea] snoinaid
0¢ 6T ST LT A 97T ST 8T 6T 0T ABJeus 7 pooy X3
= (A4 T¢ 97T L'T- € LC L T TS eT )0o0oq[eal snoinelid
= €c [Ar ST L'T- 58 LT L T TS €T pood
2 6 TT ¥- 8 8'GT- 29 ¢ €c 0ct 79 300q[ea L snoInsid
B LT [ ST- 8 8'GT- 29 S¢- €7 oct 7’9 ABreu3
m 0¢ 6T 97T a’ v T T 8T LC €T »ooqres] snoineid
| 0¢ 6T 7T 7T 4 T T 8T LT €T Xapu18oud “Im-ureyd 30d
&)
2 12 0 9T 9T TT g1 9T 6T 6T 8T 00Q [e8 SNoMS g
= 14 T2C 7T 9T TT ST 9T 6T 6T 8T xopui89ud “IM-urYd 4ao
© 6T0C 8T0¢ LT02 9T0¢ ST0C ¥10¢ €10¢ [AN4 TT0C 010C wey|

(pPo10U S 1IMIBY10 SSa|UN ‘PaTRaIpUl JeaA Jo Jalenb yuno) 01 leaAsnoinaid Jo Jalenb yuno) woiy abuey)d)
SIS0 pue sadllid ulssbuey)d

S)99YsuaaIn




Authorized for Public Release

July 14, 2017

Class II FOMC — Restricted (FR)

S}ooysuga.ln

'syuawisnpe uondwnsuod [e1ides pue uoireneA AIoJUSAUL Ylim ‘Be) enuue ‘abueyd usdied /2
'sofieoe [enuue afe SsnfeA fenuue ‘suol||iw ‘pAsT 9

"aleJ [enuue ‘abueyd Jusdked ‘G

"PaIR2IpUI JeaA 3y Jo Jelenb y1ino) ayl Jo) ake SanfeA enuuy
"enualod mojeq Buiresedo si Awouods ay) eyl SedIpuUl Bquunu aAlBau e (dao enuslod pue enide Usamiag S0UusBlIp usded
"PoIR0IpUl JeaA 3y Jo JBlrenb yunoj ayl Jo) ale SaneA [enuue usdsed 'S
'spuesnoy) ‘abueyd Ajyiuow abeeny g
"POIR2IpUI SSIMIBI0 SS3|UN ‘paledipul Jeak Jo Jerenb yunoy 01 seak snoinsid Jo Jerenb yuno) wouyabuey) T
81 €¢ Gg¢ 8¢ €¢ Ve g¢ Gg¢ ¢ 8¢ 8¢ L¢C 8¢ L€ TE ¢l Buines [euo(reu BN
69T (WA VT L'/T (WA (WA V.iT V.iT V.iT L'/T L'/T L'LT L'/T 9'8T A ¢l Bulnes feuoieu ssol9
60T 60T 0Tt Tl 60T 01T 01T TTT 01T 60T 01T 60T Tl €11 80T edNO JO3.leus 11joid
TE g€ 8 €6 9 LT S¢ €6 LY 6T 19 L'8- 17¢ a4 v ,shjoud sriodiod
9'G 8'G 0'S 67 8'G 8'G 8'G 09 0'S TS 'S [A] 67 6'S 6'S £00q[es] snoinslid
0S 0S LY 67 0S 0S 0S TS LY 0S €9 TS 67 6'S 6'S ¢l Bulnes jeuosied
(4 8¢c &4 67T 82 92Z zC Ll Le 9T 8¢ LT e- 62 6¢C Pjooqes ] snona.d
ze 6C 2e 6T 9z v A 9T 7T A e 6C 6¢C wodu! 'siad a[gesodsIp feay
(047 15874 L€ g€ (047 v [a% 67 vy [a% o€ v'e [a% 0'S L€ oddO [UILON
Bunes pue awoou |
99T L9T 89T SPA» L9T L9T 89T 891 891 L9T 991 [AVA) 08T VA T.T ¢S9[es 3oILRA Jojow b1
VT €T CT CT €T €T €T €T €T CT T CT CT CT T gSkess BuisnoH
G'9. 29 8'GL TS 29. T9. T9.L 6'GL 8'GL LS. LS. 147 TG 6. TSL £{00q[esL Snoina.id
L9 T9.L 8'GL TS T9.L 09 09 6'GL 8'GL 9'G.L 9'G.L V'SL TS 67, TSL ¢'Bjw - a1 uonezinn A1oeded
8 0T 91 € 8 6 TT 0T €1 L (x4 €¢ 97T T- TT- ¢{00q el snoina.id
0T 6 ST € 6 0T 0T 8 ST 9 8T ¢'¢ 91 T- TT- ¢'poud “11snput Bulinizenue N
6 CT 6'¢C T- ST 6 T ST 17¢ [r4 L'S 8T L 8 L- ¢{00qes1 snoina.d
0T T 6'¢C T- VT 9 6 ST 6T 8¢ S'q ST L 8 L- guononpoud fersnpu|
0¢ 6T €T g 6T 8T LT 97T €T 0T L Id g € T- +700q e snoinaid
0¢ 6T €1 g 6T 8T LT ST €T 0T L g g € T- ydeb 4ao
0’65 2’69 9’69 L'6S 2’69 €69 €69 7’69 9’69 S'69 9’69 9’69 L'69 L'6S 865 |ghusl L uoire|ndod-oi-uewAoidws
6'6S 009 009 L'6S 009 009 009 009 009 TO09 T09 009 L['6G 865 L6G |0l Uolr|ndod-o)-luswhojdwg
67 67 67 67 67 67 67 67 67 67 67 6 67 67 0'S £400([es] snolnslid
67 67 67 67 67 67 67 67 67 67 67 67 67 6 0'S gilswAo(dwieun jo 3l eineN
8¢ 6'¢ 47 L'y 6'€ (087 v 47 44 1984 1507 LY LY 67 67 £00([ea] snoins.id
8¢ oV [a% LY (047 (047 1% [a% [a% 1587 147 LY LY 67 67 9kl JuswAodwsun
et 19T LT /8T 65T 69T 69T 69T /9T 28T 6T 99T 8yl  6€C V9T uew/oldue |joiked wiejuoN
uononpoJd pue wswAodw3
16T0C | 18102 | ©L10C | 910C | VO €0 20 10 O €0 20 10 O €0 20 we|
810¢ L10¢ 9102

SJI07edIpU | 2IWIOUOJB0 JOB |\ Y10

Page 121 of 128



‘syuawisnpe uondwinsuod [e1ides pue uoirenen AlojusAul yiim ‘sbueyo 1weded ‘9
'sofieoe [enuue a1e SaNfeA ‘suol||iw ‘pAsT 'S

= -abUeyd 1ue2ed
] "pa1R2IpUI JeaA U Jo Jelenb yunojayl Jojake ssne A
s ‘fenusiod mopeq buresedo s1 Awouods ay) eyl SR IpUI Bquunu dAIEBsU e (a9 [enuslod pue [enide Usamisg aoUJeIp 1usded 'S
2 "peIR0Ipul JeaA au) Jo Jalenb yuino) syl J0) ake ssneA usdsed g
i 'spuesnoy) ‘abueyd Ajyuow afelony T
8T € 4 8¢ 6'¢ 1597 TE 6¢C 8 €- %4 Buines [euoieu PN
69T (WA V.l L'/T 8'8T [A) 28t 08T T9t A1 k1 Buines jeuoieu ssoi9
60T 60T 01T Tl L0t vt o¢t o¢ct €t 0<ct zdNO JO 3keys 110.d
TE g'¢ 8 €6 2Tt 99 LY 9 89 08T Sijoud ariodio)d
9'G 8'G 0'S 67 09 9'G L'y 26 8'G S'S 200qesl snons.id
0S 0S LY 67 09 99 LY Z6 8'S 99 kI Bulnes feuosied
m 14 8¢ ve 6T o€ Sy 8¢- TS LT 9¢ {000 [ea] SNON8.d
ze 6C 2e 6T 0€ Sv 8- TS LT 9¢C yALIOdU! 'Sjod 3|qesodsIp feay
mnm 0V €y L'E g'g o€ Ty 198 4 [A> 9¢ 9v dd9 [eUILON
o Buines pue awoou|
= &
Wu 99T L9T 89T ST V.1 Got G'qt a4 LT 91T S9[eS 9[01YBA Jojow WB17 =
VT €T ¢T ¢T TT 0T 6 8 9 9 Sless BusnoH %u.
— N
0 —
= S'9.L 29 8'G.L TSL V'S 6'GL Ly, 9vL a7 €cL 2100qeal snoina.id =
.m L9 19 8'G.L TS V'S 6'GL Lv) 9vL a7 €cL zBiw -8re1 uonezijnn Algeded £
N g 0T 9T € 9- ST 6 LT G'c 6'S 00 [ea] SnoNeid
o] 0T 6 ST € 9- ST 6 LT 4 6'S v'Ppoid "isnpu BuLinie nue
m 6 T 6¢ T- L¢C v'e (x4 €¢ 8¢ 09 »00q[esl snoina.id
< 0T TT 6'¢C T- L¢C 1743 (x4 €¢ 8¢ 09 yuononpoud ferisnpu|
0¢ 6T €T S 0 6- S¢C- L'e- L'e- A £100q[es] snoina.d
> 0¢ 6T €T S 0} 6- S¢- L'E- L'e- v «deb 4ao
M\ 0’65 2’65 S'65 L'65 6'65 T'09 209 €09 ,'09 T'T9 ZPusi L uoire ndod-03-uswAo|dws
£ 6'63 009 009 L'65 769 2’65 S'8G L'8S S'8S €89 z017ey uolire|ndod-03-juswAo|dw3
m 67 67 67 67 0S TS 'S 9'S 6'S 6'S 2{o0qeal snoina.id
_ 67 67 67 67 0'S TS 'S 95 6'S 6'S ZluewAoduweun Jo skl einkeN
m 8¢ 6€ (A% LY 0S LS 0L 8L L8 96 2100qeal snoina.id
3 8¢ 0 A% Ly 0G LS 0L 8L L8 G6 Pkl uswodweun
= r445 19T LT 18T 9z 052 26T 6.T VT 88 rusw/ojdwe |jo.ked wiejuoN
2 uononpoJd pue juawko|dw3
<
© 6102 810¢ 2102 910¢ G102 102 €10¢ c¢10¢ T10C 0TO0C wil|

(Pa10U BS1IMIBY10 SSa|UN ‘PaTRIIpUl JeaA Jo Jalenb yunoy 01 leaAsnoinaid Jo JeLenb yuno) woly abuey)d)
S.J0Je21pU | 21LIOUOJS0 JOB A BYIO

S)99YsuaaIn




Authorized for Public Release

July 14, 2017

Class I FOMC — Restricted (FR)

S}o9ysug9.4n

‘oY
'saxe] pue S sue) Ul sabiueyo

Ao1jod Areuoiviasip AQ paonpul S| Tyl JUSWISSAUI pUe uoduwnsucd [ead WoJj UoingLiuod patew nss ayl snid ‘seseyoind [eoo| pue aless pue saseyound fesepa) Ul sabueyd wiol) yimolb 4go [esd o}
SUO NG LU0 19811P 8y} JO WiNs syl sfenbs 1| *(s1094Je Je1jdninw Buipnpxa) pAs| JuswiueAoh feeush sy) e suonde Ao1jod [easi) woly 4as ead Jo Ymoib 0} uoingLiuod ay) ssunsesw snjedw! sl
'S9feJ [enuue e Jou are g3H ulabueyd Jo)sainbiy Ajlerend) pasiensl s ‘ddo enusiod feuiwou Jo Jusdsed e se ‘ggH ulabueyD uo ubisayl -uswAojdweun jo atel einteu
3y} pue ndino enusiod Jo ainseaw s Jels 8yl 01 pasn lpe sAeIno pue sid sl aARISUSS A|[ed1[0AD YlIM ‘Ske|[op Jua.LInd Ul Juswiuienob [eiepa)ayl Jo (VdIN) JuswisaAul ssolb ssa| Buines ssolb st g3H '
'sas LidJejud JuswuBAOB Se M Se JuswueA0b [eseushb ayl Jo [elided paxiy Jo uondwnsuod snid sn(dins JUNOJJe JUB1IND 81 S| BUINES SS0ID) 2
'S911|Ige1| pUe SIBSSe [eloueu Ly Joyio Ul sabueyo pue ‘swisll panade ‘pred S308U0 SSa| panss| S}0ayd apnjoul Buioueuly Jo suesw Y0 T

4 4 4 v [0} [0} T [0} 4 4 4 4 T 4 [0} 4 Sijsuel] pue saxe |
T T T T 4 4 (0} (0} T (0} €~ 14 T T T [0} saseyoind [eoo| pue aeIS
0 0 0 0 T T (0} T- T- 4 0 T- (0} (0} (0} (0} seseyoind feseped
€ € € L 4 4 z T- z € T- g e 4 z z 00q[ea L snows.id
4 4 4 1’4 € 14 [0} - 4 € T- 3 4 € T 4 »ddo 10 weosed
‘(14) snedw [eosiH
T 4 (0} g € [0} L - 4 (0} T- L L 0T 9 14 dao enueiod jo
weosed ‘g3H ulsbueyd
T'G60'T- 6'850'T- €9T0'T- G'/66- 9668- 6¢C¥8- +8E8- 9869- T¢2l- VT.9- €199- 20.9- T'8/T'T- T'€66- G'GLL- 99€9- cHolBpsn [dins
(a3H) weawihodwe-ybIH
SJoredlpul [easio
LV6- 126~ 68~ 168- 908- 19/- 18L- T99- G89- LV9- ov9- 299- 720'T-  6.8- €clL- €29- ZUSWiIsSaAUl
ss0.46 ssa| Buines sso19
262 68¢ /8¢ 8¢ 8¢ 8/¢ v.c v.c 69¢ 19¢ S9¢ S9¢ S6¢ 98¢ x4 99¢ JUBWISSAUI SS0ID
T1€6- 016~ 288~ 188~ 86.- 29.- 08.- 099- 889- 259- 299- 899- G00'T- 898- €¢L- 629- sn|duns Junoade Jua.IND
oar9'e ¥85'e 0zs'e uv'e 69c'e 662'S 20€e'e 98z'e zee'e 0z'e €9T'e ZrT'e 69.°c 181'E 182 0ST'E Buipueds BYIO
10,4 10,4 90 L0V 80 L0v 90 014 16€ ¥6€ 68€ 28e Sof L0v {014 98¢g 8sUB JoPUON
909 709 209 009 65 065 985S 78S 985S 165 985S /8S 19 009 989 685 asueed
0T0'T 600'T 800'T 100'T 200'T 166 166 986 86 G86 G16 696 LT0'T 900'T 066 V.6 saunyipusdxe uondwinsuo)d
959'% €65y 8¢Sy 6.7V CLEY 96¢'% 162V kA4 GTZ'Y 68TV LET'Y TIT'Y 98L'y €67y 0.2y ety sanypusdx3
Gel'e ¥89'¢ av9'e 865'c v.S'€ ¥€5'e L1S'€ 219'e 8¢5'e 1€5' a8v'e e T8L'€ 929'c 8Y5'e S6v'e sideoey
S9JeJ [enuue paisn(pe A|jeucsess J01%8s [eopa) VdIN
96T 16T €8T SoT 0T 16 18T 6 66€ €5€ 9 v1e 66T 16T T6 £5€ poued Jo pus
‘9oueeq Buiresado ysed
og- og- og- og- ¥5e- Ge 76 8L V- S9- 8T- S¢- 0ct- we- ¥0¢ €Te- eUlo
- 6- LT- Ge- 6¢- 06 68- L0€ o- (0)% 0G- (074 8- 00T- 29¢ GGT- 85e3.129p ysed
vee ST 6¢e- €09 0cs LE - 89- 6S¢ e 8 TSC 86 LET'T 9¢e Z50'T Buimo.iog
Buroueuly jo sues|n
6TE- ST- 29 Sirir- €T¢- SPT- 6 LTE- 0T¢- 98T- 79 Sve- G/8- 0G.- 6.9 G8SG- XooqesL snoine.id
00¢g- STT- /8 8E- 8¢¢- 29T~ - LTE- (o) e 98T- 79 Sve- 0T8- 69- 269- G8G- wo1epsniding
OTT'T 896 T20'T TIT'T TOO'T 996 TEO'T 610'T 156 786 [4%6) 9%6 G6E'Y 060'% 166'E €68'e sfepno
018 er8 80T'T €9 €LL €08 620'T ceL h7ZA 86.L £66 1T G8S'E 9€'e S0e'e 89¢'c sideoay
pawsnipe A|feuosess 10N 1BBpNg payiuNn
140) €0 20 10 140) €0 20 eTO O €0 220 eTO 6T0Z | 8t0Z | 2102 | 9102 wel|
8T0¢ 1102 910¢ Jesf easiH

(ps10U Se 1ds0Xa SR 0P JO Suol||1g)

SWwol| porepy PUe SJUN0Y JOJ3RS [eepe JO S0 [0.1d Jels

Page 123 of 128



'spodwil [10-Uou ‘SN o safeys Busn pae[noed sarbalbbe 14D ubelod -
'sHodxa 'S'N Jo saeys Busn paje o ed sarefelfife 4ao ubeiod

July 14, 2017

ey ey ey VA% 4% 1€ €2 ze 92 G9 gL 8Tl l1zeig
ze ze ze ze v'e A% 69 6'6 1% 9€ & 8¢ 001N
L€ 8¢ 8¢ 6€ v LY T 8'6 Sv S 6€ v BOLBWY Ul
SC G2 G2 G2 G2 & €2 9- 92 €T €2 G2 euyD
o€ o€ o€ 0€ 92 LT v 62 (0% 4 0T g ©210Y
L L L2 L L2 €2 8T 6 92 2T €2 02 esy
o€ o€ o€ 1€ 1€ o€ €e v'e 1€ 2 L2 92 S9ILiou0ds X ew Buibews
02 67T 8T LT ST €T 4 12 o€ v'T TT €T- Avew
97 v'T v'T €T ZT 6 T- 6¢C 67T €1 0T ZT- ©dJe 0Ing
€2 €2 €2 & & & €e 8¢ 02 12 8 0} wiopBu iy payuN
0T 6 6 8 L g T T- e G- - €- uveder
m 8T 8T 97 ST v ST 0T 9¢C LT 0T 2 g epeued
T 97 ST VT €T €T TT 9 €2 8T 6 TT - S9IWou02 UB BI04 paoUeADY
nd e e &4 & & & & o€ 92 LT 12 VT »ooqes] snomneid
L e v'e & €2 €2 2 2 0€ 92 LT 02 VT ubeJoy 1oL %
2 2S901d BWnsuo) b
& 2
S 02 02 02 02 6T VT G- 8% 2 € €1- 0- l1zeig m
3 92 92 92 92 €2 6T ST L2 62 4% z 8T 00N &
N 92 92 G2 G2 2 6T VT & 02 o€ G- 9 BOLBWY Ul A
5 8'S 8'G 6'G 6'G 29 v'9 L9 €L 99 89 T2 99 euyD
< o€ o€ 0€ o€ ze v'e 9€ 8% 02 6T L€ 02 ©210
M Sv Sv Sv Sv LY LY 0S Sg LY 9 €9 VA% esy
v'e v'e v'e v'e €e ze 1€ L€ €e L€ 2 v'e S9ILiou0ds X few Buibews
ST ST 97 LT 12 €2 LT V&4 LT L 6T 62 Auewo
> 8T 8T 8T 02 12 & L2 €T 12 8T VT 12 ©aJe 0IN3
2y LT LT LT LT LT LT zT 6 L2 02 & 9 wopBu 1y payuNn
] 8 6 1T 2T €1 ST 0¢ 0T v'T 0T 9T S uveder
S LT LT LT LT 02 12 LT L€ L2 A% VT 8¢ epeued
B LT LT LT 8T 6T 12 & 92 & 92 € €2 S9IWou029 UB BI04 paoUeADY
& 92 9¢ 92 92 92 L2 L2 ze 8¢ ze €T & yooqes] snomneid
5 92 92 92 92 92 L2 8¢ ze 6¢C ze €T e ube.oy 1oL
z 1dAO [eay
- O €0 20 10 O €0 20 0 O €0 20 10 Anunod pue ainses
2 8102 1702 9102
© perelold

(84 nuUe Ue e sabueyo weosed Alerend)
S9111UN0Y PRIAIPS S3TIId JBWNSUo) pue 4a9 [eay ubi Jo4

S}o9ysug94n




Authorized for Public Release

July 14, 2017

Class I FOMC — Restricted (FR)

S}o9ysug9.4n

'suodwll [10-uou 'S*N Jo saleys Buisn pate|nded saebaibfe 14D ubeiod,
'sHodxa 'S N Jo saeys Busn pajenoed sarefalfife 4ao ubeiod

% R4 ze T. 70T g9 8g 9G L9 l1zeig
ze ze 19 ze €2C v 9¢ TV ge 00O
ge 8¢ 79 ey 7'e 8 1% VA% 1% BOLRWY Ul
S S LT FAr4 ST ST 6¢C 12 9 'uIyo
o€ o€ 671 ST 6 0T TT LT 6€ ©210)
LT LT 6T 02 ST 8T Te 9¢C VA% esy
o€ o€ ze LT 12 LT 7'e 1€ 0% S9ILou0ds X ew Buibews
12 8T €T 0T z 4 A 67T 9¢C Avewo
LT v ZT L z 4 8 €2C 6¢C ©9Je 0Ing
2 €2C o€ 2T T 6 12 9¢C 9 wiopBu 1y payuN
ST 6 € € z 9¢C A z- €- uveder
6T LT 97 v'T €T 02 0T 0T L epeued
6T ST €T 6 g zT 0T €T 2 S9|Wou029 UB BI04 paoURADY
9¢C &4 ST 67T A 02C &4 €C v'e »ooqes] snonsid
S e e 67T A 02C V&4 €C v'e ubpio} eloL S
,s9oud Jawnsuoo =
v
2 02 81 v'e- LG z- 92C S2C LT l1zeig =
LT 92C 12 €2 S2C LT 0T 7'e s 00O &
LT S2C 02 2T €T 6T 97 7'e TV BOLRWY Ul A
L'S 8 L9 89 89 T2 9/ 08 L8 euIyD
62 o€ 9€¢ &4 €€ 8¢ ge 12 6¢C ©210
VA% S 0S 8 VA% 0S 'S L'S TS esy
ge 7'e €e 6¢C 8¢ €e v'e VA% Ly S9ILou0ds X few Buibews
v'T 97 v'C 8T €T 91 91 z &4 Avew e
81 61 e 8T 6T VT 8 TT- 4 eaJe 0IN3
LT LT VT 6T LT ge V&4 €1 €T wopbu iy payuNn
T 0T ST 971 0T €- LT € z ueder
8T LT 9¢C 02 4 2 9€ L Te epeueD
97 LT €2 6T TT 8T &4 € 8T S9ILLI0U099 UB 104 PROURADY
9¢C 92 8¢ v'e 02 92 6¢C €2 ze yooqes] snomneid
9¢C 92 8¢ e 02 92 6¢C €2 ze ubeJoy 1oL
1dAO [eay
6102 8102 LT02 9102 G102 102 €102 4074 1702 A1unod pue ainses
............. PeIB 01 -----------

(#0 01 %O ‘sbueyd usded)

S9141UN0D PRIKBIES S301Ud JBWINSUOD pue dao [eay ubie o



July 14, 2017

LI€T- L€T- 90eT-  LE€El- 692l 80T~ TEOL-  GGOT-  TGIT-  JU ‘SKSUeJI PUEaWwoou! BUI0

9gec-  GO9T-  €€6- 02 BEL  vSS 6.9 v69  G69- BU ‘Ofjojuod

§eee  vele  926C 88 G99 L9z €€ GS8C L8 BU ‘108110

0's8 85T €661 898  L?6T €Tz vSlz  T9lZ  Z6le U BUI00U JLBWUISAAU|

TZro-  TTI- G595 808+ vO00S-  G68y  6T9v-  B9EST  9'8YS- S80IAs8S 79 SpO0D BN

8e- £ LT 9 9¢- 2T 2T 8- 0'€- 4004 [e91 SNoa Id

£e- 0 92- vz vz Tz Tz 92 62 d@® 4o usosed se unoade JUeLND

768~ ¥999- L1925 vy TE- TS ¥9%E- GO v09v- {00q[E91 SNOVa.Id

6v69- 065~ 896~ LTS+ 9VEy-  0€lE  G6YE-  Z9r 9 S0Ue[eq 1UN0DJE 1US 1IN0 'S'N
m SJe|jop Josuol||ig
b
1) 6T0C 8T0¢ L10¢ 9T0¢ ST0C ¥102 €T0C [4104 TT0C
=5 i) s B &
T eleq [enuuy S
5 &
2 OSET- 06ET- 62€l- 6Erl- OSEl- O6ET- 62€T- vGIT- TGEL- LGET- ¢Zgl- 8LET- U ‘SBSURI PUE BWOOU! BYIO 3
i L06T- 90/T- €06I- GOET- O0CIl- 296~ ¢28 08 OT8 87 G59- €89 BU ‘Ofjojuod &
= 64T TOIE 860 LGS0 V¥6Z LVY6Z €€6C 288C 8O00E 605 00SZ 9€ET BU ‘108110
< ¢'let  SSYT G687 ¢S.T  ve8T G661 TTICc <¢P0C €6I¢ ¢8.T S¥8T €6l 18U ‘SWOoUI JUBSWISSAU |
2 S9T9- 8O0T9- L'909- 9O0T9- €685 €99G- €956~ 6GSG C9ES- 9°€8y- T'S6r- €905 S90IAS 9 SpOCD BN

ye-  €e-  ze  Ze  0¢ 8z LT ST ve 9T 9T 6T 00q[E9 1 SNoYaId

Te- o¢- 6¢- 6¢- L'¢ 9¢- q¢- q¢c- Ve Ve €¢- 9¢- d@o Jo usdked se JunodZe a1IND

020/~ 8G/9- ¥.p9- vOVO- G6IS vTvG 9605 TGy ¥9Sy- LT8Y 60y 8TES 00q[E91 SNOYa Id

€729~ E€V09- C08S €65 65€S 890G T8y~ TL9y 09Gy- TTwyr 82€v- 89LY- 80Ue[Rq JUNCOT. 1US1IND 'S" N

"Je'e's ‘siejjop josuol||ig

7O €0 20 10 7O €0 20 10 7O €0 20 0

810¢ 710¢ 910¢
pejoeloid

ereq Ajperend

Class I FOMC — Restricted (FR)

WUNO29Y LS 4IND 'S™N

S}o9ysug94n




Authorized for Public Release
Class I FOMC — Restricted (FR) July 14,2017

Abbreviations

ABS asset-backed securities

AFE advanced foreign economy

AHE average hourly earnings

BEA Bureau of Economic Analysis

BOC Bank of Canada

BOE Bank of England

BOJ Bank of Japan

BOM Bank of Mexico

CCAR Comprehensive Capital Analysis and Review
CDS credit default swaps

C&l commercial and industrial

CMBS commercial mortgage-backed securities
CPI consumer price index

CRE commercial real estate

DFAST Dodd-Frank Act Stress Test

ECB European Central Bank

ECI employment cost index

ELB effective lower bound

EME emerging market economy

FHA Federal Housing Administration
FOMC Federal Open Market Committee; also, the Committee
GDP gross domestic product

GSE government-sponsored enterprise

MBS mortgage-backed securities

Michigan survey  University of Michigan Surveys of Consumers
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MMF money market fund
NI nominal income
NIPA national income and product accounts
ON RRP overnight reverse repurchase agreement
PCE personal consumption expenditures
PDFP private domestic final purchases
PMI purchasing managers index
PPI producer price index
repo repurchase agreement
SLOOS Senior Loan Officer Opinion Survey on Bank Lending Practices
SOMA System Open Market Account
S&P Standard & Poor’s
TIPS Treasury Inflation-Protected Securities
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