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

Output Gaps*

ing capacity gap*
Percentage points

Percentage points

Percentage points

3 288 6
4
2
0
2
4
- -
1597 2000 2003 2006 2009 2012 2015 1998 2001 2004 2007 2010 2013 2016
* PRISM uses a flex-price output gap. Source: Federal Reserve Board.
* EDO Is Estimated, Dynamic, Optimization-based model.
Source: Federal Reserve Board; PRISM: Federal Reserve
Board Bank of Phk?ade\phla PRISM Model Documentation
(June 2011); FRBNY: Federal Reserve Bank of New York Staff
Repora1s (May 2015, reviecd Apr 2013]
Jobs Hard to Fill Gap* Job Openings Gap*
Percentage points Percentage points .04 PETCENtage points Percentage points
—— Private job openings rate
136 Phspenng =4
068 EE
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Note: Percent of small businesses surveyed with at least one Note: Job oparings rata is the number ofob openings ivided
"hard to fil" job opening. Seasonally adjusted by Federal Reserve ng ‘employment plus job openin
Board Staff. ource: Job Openings pii s Tumnover Survey; U.S.
Source: National Federation of Inﬂependen( Business, Department of Labor, Bureau of Labor Statistics,
‘Small Business Economic Trends Surve Current Employment Statistics.

Job Avallablllty Gap* y Part-Time Emp Gap
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* Plots the negative of the gap to have the same sign as the unemployment rate gap.

ded bars Indicate a period of business recession as defined by the National Bureau of Econormic Research. Output gaps are
multipiled by negative 0.54 to facilltate comparison with the unemployment rate gap. Manufacturing capacity utiization gap Is constructed by
subtracting its average rate from 1972 to 2013. Other gaps were constructed by subtracting each series’ average in 2004:Q4 and 2005:Q1
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Policy Expectations and Treasury Yields

Selected Interest Rates
Percent
5

10-year
Treasury yield

Percent
25

Bank of Japan
negative rates Mcnetsry i NG

Feb. employment

13 (right scale) Jan. FOMC Rspzm minutes report
12 statement Jan, — 22
1.1 employment manufacturing 21
report 20
10
08 Dec. 2016 18
Eurodollar 8
08 (left scale) 7
07 16
06 15

Dec.17  Dec.25  Jan. 4 Jan. 8 Jan. 14  Jan.22

Note: 5-minute intervals, 8:00 a.m. to 4:00 p.m.
Source: Bloomberg.

Implied Probability Distribution of Timing of the
Next Rate Increase
Percent

= Most recent: March 8, 2016
= = Dec. FOMC: December 16, 2015

Mar. 16 Apr.27  June15  July-Dec. 2017 orlater
2016

Note: Implied by federal funds futures. Assumes that investors expect
the fedieral funds rate to trade at the expected rate implisd by futures
contracts until the next FOMC meeting

‘Source: CME Group; Federal Reserve Board staff estimates.

Treasury Yield Curve

Feb. 1 Feb. 5 Feb. 11 Feb.19  Feb.28 Mar. &

Survey Responses on Target Federal Funds
Rate by Year-End 2016
Percent

= Most recent: 22 respondents
= = Dec. FOMC: 22 respondents

o, 000- 026 051 101~ 151 20T segars
0% 025% 050% 1.00% 1.50% 200% 2.50% 2°'%

Note: Unconditional distribution of the federal funds rate.
Source: Desk's primary dealer survey from March 8, 2016.

Inflation Compensation

Percent , Percent _
— Most recent: March 8, 2016 Daily Dec.
35
Dec. FOMC: December 16, 2015 510 10 years ahead Fomc -
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8
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Maturity in years.

Note: Smoothed yleld curve estimated from off-the-run Treasury
coupon securities. Yields shown are those on notional par Treasury
securities vith semiannual coupons.

Source: Federal Reserve Bank of New York: Federal Reserve Board
staff estimates.

2014 2015 2016
Note: Estimates based on smoothed nominal and inflation-indexed
Treasury yield curves.
* Adjusted for lagged Indexation of Treasury Inflation-Protected
Secrities (carry
Source: Federal Reserve Bank of New York: Federal Reserve Board
staff estimates.
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Tealbook Forecast Compared with Blue Chip
(Blue Chip survey released March 10, 2016)

Real GDP
Percent change, annual rate ¢
= Blue Chip consensus
—— Staff forecast ¢
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The Long-Term Outlook
(Percent change, Q4 to Q4, except as noted)

Measure 2016 2017 2018 2019 2020 2021 Longer run
Real GDP 2.2 2.2 2.0 1.8 15 1.6 1.9
Previous Tealbook 24 2.0 1.8 1.7 1.6 1.6 1.9
Civilian unemployment rate’ 4.8 45 43 43 45 47 5.0
Previous Tealbook 47 4.6 4.6 4.6 4.7 48 5.1
PCE prices. total 1.0 1.6 1.8 1.9 2.0 20 2.0
Previous Tealbook 7 1k 2.0 20 2.1 2.1
Core PCE prices 1.6 1.8 1 2.0 20
Previous Tealbook 1.6 1.9 2.0 2.0 2.1 2.0
Federal funds rate! 3.96 3.95
Previous Tealbook 3.96 3
10-year Treasury yield! 3.6 4.0 4.1 42 42 4.1
Previous Tealbook 38 4.1 43 43 43 4.1
1. Percent, average for the final quarter of the period.
Real GDP Unemployment Rate
4-quarter percent change Percent
— 10
Unemployment rate 5
-8
Natural rate
with EEB 47
N Potential GDP 5 ajlstrieht=
- 42 -6
k= 43 ds
Natural rate
r Real GDP -4
- 4
2004 2007 2010 2013 2016 2019 2022 2004 2007 2010 2013 2016 2019 2022
PCE Prices Interest Rates
4-quarter percent change Percent
— — 10
Total PCE prices 9
- -3 10-year Treasury 8
Triple-B corporate 7
- H2 6
PCE prices 5
I excluding -1 4
food and 3
energy g 5
\ 1
-1 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.

Devel & Ou

Authorized for Public Release

Class T FOMC - Restricted (FR)

March 9. 2016

The Foreign GDP Outlook

Real GDP* Percent change, annual rate
2015 2016 2017 2018
H1 Q3 Q4 Q1 Q2 H2
1. Total Foreign 15 25 17 21 23 26 27 238
Previous Tealbook 1.5 25 20 23 26 28 28 29
2. Advanced Foreign Economies 0.7 19 09 13 15 1.9 18 19
Previous Tealbook 08 18 1.0 14 18 22 20 19
3. Canada -06 24 08 2 1.5 2.0 20 18
4. Euro Area 19 12 13 14 15 18 20 20
5 Japan 15 14 -1.1 0.8 0.9 0.9 -04 1.0
6. United Kingdom 21 17 1.9 1.9 1.9 22 23 22
& Emerging Market Economies 23 31 25 28 3.2 34 3.6 38
Previous Tealbook 22 3.1 29 3.1 34 35 36 38
8. China 6.5 72 7.0 6.0 6.3 6.4 6.1 6.0
9. Emerging Asia ex. China 27 36 29 36 39 4.0 41 41
10. Mexico 23 3.3 22 23 26 27 28 29
1 Brazil 57 6.7 5.7 -3.0 -1.0 -0.1 14 21

“GDP aggregates weighted by shares of U.S. merchandise exports.

Total Foreign GDP
Percent change, annual rate

— Current
= Previous Tealbook

1 1 1 1 1 1 1 1 1 1

Foreign GDP

— Current
---- Previous Tealbook

Emerging market economies

Advanced foreign economies

| 1 1

2010 2012 2014 2016 2018

2010 2012 2014 2016
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Evolution of the Staff Forecast

Change in Real GDP

Percent, Q4/Q4

077 125 1123 a/T3 41 B2 733 G171 1073 121122 372 433 GITT 7728 G0 10722 1270131 3T /23 G0 722 9 1071 129 120 3%
2013 2016

Tealbook publication date
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Unemployment Rate
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2014
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Tealbook publication date

Change in PCE Prices excluding Food and Energy
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Forecast Confidence Intervals and Alternative Scenarios
Confidence Intervals Based on FRB/US Stochastic Simulations

I Extended Tealbook baseline

B Global recession B Lower equilibrium funds rate

Real GDP
4-quarter percent change
— 5
70 percent 14
interval
3
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il
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— 40
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L Loaad
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I Faster growth with higher inflation

Unemployment Rate
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m Less effective foreign monetary policy = Lower equilibrium funds rate with downturn
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Prediction Intervals Derived from Historical Tealbook Forecast Errors

Forecast Error Percentiles

Unemployment Rate
—— median
— 15% to 857
--+ datalforecast
— range
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Policy Rule Simulations

Nominal Federal Funds Rate Unemployment Rate

— Percent o Percent
- E;}g: ﬂggg; :::Z —— Staff's estimate of the natural rate

|” — First-difference rule 1°

—— Tealbook baseline

|- H o
2015 2016 2017 2018 2018 2020 2021

Real Federal Funds Rate
Percent

IS W WA N S |
2015 2016 2017 2018 2019 2020 2021

PCE Inflation
Four-quarter average Percent

1 1 1 1 1 .
2015 2016 2017 2018 2018 2020 2021

Real 10-year Treasury Yield

Percent

1 1 1 1 1 TN IVENE WA A WA
2015 2016 2017 2018 2013 2020 2021 2015 2016 2017 2018 2013 2020 2021

Note: The policy rule simulations in this exhibit are based on rules that respond to core inflation. This choice of rule
specification was made in light of the 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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Nominal Income (NI) Targeting

January Baseline Recession Scenario

Nominal Federal Funds Rate Nominal Fed Funds Rate

—— Staff's estimate of the natural rate —— Staffs estimate of the natural rate

1 1 1 1 1 1 1 1 1 1
2015 2016 2017 2018 2018 2020 2021 2015 2016 2017 2018 2019 2020 2021

Note: In the right column, the recession scenario is the same one discussed in the FOMC memo titied "Unconventional
Policy Responses to a Recession" by Hess Chung and Edward Herbst, sent to the Committee on March 4, 2016.

| 4

Percent N Percent 5
= = 2011:Q4 NI targeting = = 2011:Q4 NI targeting
=== 2015:Q4 NI targeting == 2015:Q4 NI targeting
|- = January Tealbook baseline 4 - = Recession scenario -
- 3
-2
-1
C 1 1 1° 1 L
2015 2018 2017 2018 2019 2020 2021 2015 2016 2017 2018 2018 2020 2021
Unemployment Rate Unemployment Rate
Percent 5 Percent N

! 1 1 1 1 1 55 1 1 1 1 L 1
2015 2016 2017 2018 2019 2020 2021 2015 2016 2017 2018 2019 2020 2021
PCE Inflation PCE Inflation

Four-quarter average Percent 3 Four-quarter average Percent 5

Strategies
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MARCH 2016 ALTERNATIVE A

| 1B

Information received since the Federal Opcn Markct Committee met in Beeesber
January suggests that = 2 ie
srowth-slowedlate last-year economic activity has been expanding at a moderate
pace. Household spending and-business-fixedinvestment-have has been increasing at
moederaterates a solid rate in recent months, and the housing sector has improved
further; however, business fixed investment and net exports have been soft and
Hrventeryivestinentslovwed. A range of recent dabersasket indicators, including
strong job gains, points to some additional deeline-inunderntilization-oflaber
resourees strengthening of the labor market. Inflation kas picked up in recent
months; however, it continued to run below the Committee’s 2 percent longer-run
objective, partly reflecting declines in energy prices and in prices of non-energy
imports. Market-based measures of inflation compensation deehnedfurther remain
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MARCH 2016 ALTERNATIVE C

1.

Information received since the Federal Open Market Committee met in Deeember

January suggests that labermarketconditionsimproved-furthereven-as-econemie
srewth-slowed-late last-vear economic activity has been expanding at a moderate

pace despite the global economic and financial developments of recent months.
Household spending and-businessfixedinvestment-have has been increasing at
moderateratesinrecentpenths a solid rate, and the housing sector has improved
further; however, business fixed investment and net exports have been soft and
inventory-investmentslowed. A range of recent laber-masket indicators, including
strong job gains, points to sesse additional declineinunderntitizationoflaber
resovrees strengthening of the labor market. Inflation has continued to run below
the Committee’s 2 percent longer-run objective, partly reflecting earlier declines in
energy prices and in prices of non-energy imports, but it has risen in recent months.
Market-based measures of inflation compensation deelined-forther: and survey-based

near historically low levels; some survey-based measures of longer-term inflation

expectations arelittle-chansed on-balanceinrecent-menths declined further.
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MARCH 2016 ALTERNATIVE B

I

Information received since the Federal Open Market Committee met in Pecember

January suggests that labermarketecondittonsimprovedfurtherevenas-economie
srowth-slowedlatetastrear economic activity has been expanding at a moderate

pace despite the global economic and financial developments of recent months.
Household spending and-businessfixed-nvestnenthave has been increasing at
moderate rates-in-recent-months a solid rate, and the housing sector has improved
turther; however, business fixed investment and net exports have been soft and

nventery-nvestmentslowed. A range of recent abermarket indicators, including
strong job gains, points to sese additional deehnesnunderstilizationoflaber

resourees strengthening of the labor market. Inflation has picked up in recent
months; however, it continued to run below the Committee’s 2 percent longer-run
objective, partly reflecting declines in energy prices and in prices of non-energy
imports. Market-based measures of inflation compensation deelined-further remain
low; survey-based measures of longer-term inflation expectations are little changed,
on balance, in recent months.

measures of longer-term inflation expectations are little changed, on balance, in
recent months.
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VICE CHAIRMAN DUDLEY. But the model sets things up so there’s no cost to being

late because, presumably, inflation expectations stay well anchored through this whole time
period. The model is sort of begging the result in some sense.

MR. LOPEZ-SALIDO. There are two assumptions used in the simulation. One is, of
course, that inflation will go down further, and the policy that we show is the policy under
discretion. So the policymaker is just optimizing period by period, taking expectations as given.

VICE CHAIRMAN DUDLEY. I guess what I'm trying to really drive home is that the
expectation in these models that inflation expectations always stay anchored is a pretty strong
assumption, and that ends up potentially driving some of these results. I think that what’s

driving that attenuation outcome needs to be brought out a little bit more.

MR. POWELL. Thank you, Madam Chair. I have just a couple of brief comments.
According to this excellent staff work, as well as many other estimates and under a variety of
definitions, »* has declined over two or three decades to a very low level, now about zero, with
no signs yet of recovery. And the markets and a variety of factors suggest that a low r* is likely

to be with us for a while.

For me, the implications of the precise timing of liftoff are more ambiguous. I agree that

uncertainty regarding r* argues for some inertia when policymakers are at the zero lower bound.

Indeed, there are many arguments that support the idea of having inertia at the zero lower bound.

But what is the right amount of inertia or patience? Is it more or less than the Committee has

already employed? This work, to me, doesn’t speak directly to that question. There is also the

Nominal Rate

Nominal Rate

Figure 1: Optimal Policy Setting Under Alternative Information Sets
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MR. BULLARD.

We certainly know that even within a limited set of models, rules that work well in some
situations do not work well in others, but I want to just expand on what’s not in our models.
Here are some examples of real-world phenomena not captured by the class of models studied
here: Financial crises are not part of this model framework; increasing globalization in which
the number two economy in the world is closely tied to the dollar is not in this model; hysteresis
in labor markets as occurred in Europe in the 1980s, 1990s, and up to the present day, is not in
this model. Those are all examples of real-world phenomena that are not part of the analysis.
These could all have profound effects on the best choice of a policy rule to which one might wish
to commit. The bottom line on this part is that I prefer that the policy rules literature be used to
inform judgments concerning the actual policy choices, but the Committee should stop short of
enshrining a particular rule for actual policy, as that type of commitment could be dramatically in

CIror.

= 20124E8A I HDFOMCE A NEELF. BEAT

m  https://www.federalreserve.sov/monetarypolicy/filessFOMC2012080 | material.pdf
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Exhibit 3. Proposed Consensus Forecast
Under Alternative Policy Assumptions Versus Optimal Control
Federal Funds Rate
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