The Federal Reserve’s Current Framework for Monetary Policy:
A Review and Assessment

May 24, 2019

Janice C. Eberly*
Northwestern University and the NBER

James H. Stock
Harvard University and the NBER

Jonathan H. Wright
Johns Hopkins University and the NBER

*Prepared for the Conference on Monetary Policy Strategy, Tools, and Communication Practices, June 4-
5, 2019, Federal Reserve Bank of Chicago. The authors thank Ben Austin for econometric assistance and
John Coglianese, Don Kim, and Marco Del Negro for providing data.



1. Introduction and Summary

The Humphrey-Hawkins Act of 1978 instructs the Federal Reserve Board to “promote effectively
the goals of maximum employment, stable prices, and moderate long-term interest rates.” The methods
by which this dual mandate of maximum employment and price stability is to be accomplished are left
to the Fed. Those methods have evolved over time as the Fed and economists learned more about the
theory and practice of monetary policy (Fuhrer et. al. (2018)).

The current framework for monetary policy, formally adopted in 2012, consists of a symmetric
2% inflation target, a commitment to support maximum employment, and a suite of policy actions that
Federal Reserve officials can take to achieve those goals. Those policy actions affect the level of current
and expected future interest rates and communicate the FOMC's intentions about monetary policy. A
key element of this suite, setting the current level of the Federal funds rate from one FOMC meeting to
the next, has been central to Fed policy for decades. The current monetary policy framework, however,
also includes newer elements developed during this century to influence longer term interest rates,
expected future interest rates, and/or expectations of future Fed policy. One such element is forward
guidance through measures such as statements accompanying FOMC meeting announcements, the
Summary of Economic Projections, and speeches by Fed officials. Another such element is direct
purchases of long-term assets (large-scale asset purchases, or LSAPs), which both affect directly the
prices of long-term assets and convey information about future Fed policy. Collectively, these new
policies affect the slope of the term structure of interest rates. We refer to these policies (forward
guidance, LSAPs, maturity extensions, etc.) as slope policies, to differentiate them from traditional level
policy that sets the current level of the Fed funds rate. These new tools of slope policy are particularly
relevant when conventional policy, that is, the level of the Federal funds rate, is constrained by the floor
on nominal interest rates, generally referred to as the zero lower bound.

This paper reviews and assesses the current monetary policy framework in the context of the
experience of the expansion that began in the second quarter of 2009.! Our assessment draws on the
large literature examining the functioning and consequences of these policies, on a review of
macroeconomic performance over the expansion, and on counterfactual simulations of alternative
policies using the historical record. These alternative policies draw on the elements of the current
framework, level and slope policies, but implement them in a way that allows us to consider alternative

policy paths. We conduct these counterfactuals using an empirical model that combines the response of

1 Because our focus is on the current long-term monetary policy framework, we do not consider the special
measures and facilities that provided liquidity during the financial crisis.
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the unemployment gap to monetary policy shocks with a New Keynesian Phillips curve. Although this
model is newly developed for this paper, comparisons with results from other papers indicate that the
dynamics in our model are generally consistent with other, sometimes quite different, approaches.

Examining hypothetical counterfactuals overlaid on the actual experience of the expansion, as
we do, has the advantage of making concrete the plusses and minuses of these counterfactuals,
including possible unintended consequences. A disadvantage of this overlay is that it could be
interpreted as second-guessing the Fed: It is not. Many of the counterfactuals we consider were not
available in real time, at least in part because we are able to evaluate their effects with the benefit of
hindsight. By using this evaluative method, our aim is to inform future options as the Fed evaluates its
current monetary policy framework.

Our analysis leads us to six main conclusions.

First, the current monetary policy framework, in particular its new suite of slope policies, played
an important role in supporting the recovery. Absent slope policy, the recovery of the labor market
would have been slower, and the rate of inflation lower, than it was. The magnitude of the effect is
substantial: absent slope policy, we estimate that the unemployment rate would have crossed the CBO’s
estimate of the natural rate more than one year later than it did, and the rate of inflation would have
been approximately 0.2 percentage points lower than it was during the latter part of the recovery.

Second, the main forces behind the slow growth of GDP over this recovery are trends that
predate the recession. These include the slowing of the growth of the labor force because of the
retirement of the baby boom and the plateau of women entering paid work and the productivity
slowdown that started in the early or mid-2000s. These trends and other factors, such as fiscal drag
from 2012 to 2016, are outside the reach of monetary policy. To the extent that monetary policy could
have sped up the recovery of the labor market, GDP growth would have been modestly faster, but even
so the demographic and other headwinds would have produced a growth rate of GDP below that of the
2001-2007 expansion, and well below that of the expansions of the 1980s and 1990s.

Third, despite the efficacy of slope policy, the zero lower bound significantly restricted the scope
of monetary policy during the recovery. Absent the zero lower bound, we (and others) estimate that
normal Fed level policy would have led to a Fed funds rate of approximately -5%. Our estimates suggest
that Fed slope policies were able to offset perhaps one percentage point of the zero lower bound
constraint. Multiple authors have pointed to a high probability of hitting the zero lower bound again
during future downturns, and our simulations suggest that, when this happens, it meaningfully limits the

efficacy of Fed policy.



Fourth, small changes in policy would have produced small changes in realized outcomes. For
example, speeding up or delaying liftoff of the Fed funds rate by one year would have changed the
unemployment gap, relative to actual, by a few tenths of a percentage point, and would have had a
negligible effect on the inflation rate.

Fifth, of the counterfactuals we consider, the policies with the largest effect are ones with early
and aggressive slope policy, undertaken roughly when the Fed funds rate hits the zero lower bound. We
estimate that “stronger sooner” slope policies have a relatively rapid effect on the economy, so early
aggressive action to flatten the term structure could substantially speed the recovery in the labor
market and support reflation. This said, more aggressive use of slope policy comes with a number of
concerns and potential channels that we do not model, which could constrain the Fed’s ability to
implement them in practice.

Sixth, the current suite of policies would have led to a substantially faster recovery and a rate of
inflation closer to target had the Fed inherited higher nominal interest rates and inflation rates
consistent with a higher inflation target. For example, we estimate that inheriting interest rates,
inflation rates, and an inflation target one percentage point higher than actual, combined with the slope
policies actually used over the expansion, would have resulted in the unemployment rate falling below
the CBO natural rate of unemployment seven quarters earlier than it did. With inherited nominal rates,
inflation, and an inflation target two percentage points higher than actual, we estimate that the
unemployment rate would have crossed the CBO natural rate 10 quarters earlier than it did, allowing
liftoff to occur in 2014.

The remainder of the paper is organized as follows. We begin in Section 2 with an overview of
the current monetary policy framework, including a timeline of major events in its evolution and
development. There is now a large literature that has examined the effect of slope policies on long-term
interest rates and on economic outcomes, and we review that literature in Section 3. Section 4 reviews
macroeconomic performance during the expansion. Section 5 presents our simulation model, Section 6

presents the counterfactuals, and Section 7 provides caveats and conclusions.

2. The Current Framework for Monetary Policy

The current monetary-policy framework was put in place in January 2012 and while
subsequently refined operationally, remains largely unchanged. This framework has two objectives:
keeping the rate of price inflation, as measured by the personal consumption expenditure (PCE) price

index, close to two percent, and keeping the unemployment rate close to the long-run full-employment



rate, sometimes called the natural rate of unemployment or the non-accelerating inflation rate of
unemployment (NAIRU). There is an explicit numerical objective for inflation, whereas there is no
corresponding numerical objective for unemployment, because the natural rate is seen as time-varying,
not directly measurable, and driven by nonmonetary factors. In two subsequent meetings, in 2014 and
2016, respectively, FOMC statements clarified that that inflation outcomes above and below the 2
percent goal were equally costly, then explicitly referred to the inflation objective as a “symmetric
inflation goal”.

The historical path to the current framework reflects a trend toward greater transparency in
central banking, as well as greater resolution about the use of new tools over time.

As part of the trend toward greater transparency, the January 2012 monetary-policy framework
integrated and expanded the Summary of Economic Projections (SEP), which had been in place since
October 2007. From the start, the SEP projections were released quarterly, and covered real GDP
growth, the unemployment rate, PCE and core PCE inflation at horizons out to three years. In 2009,
projections were expanded to include long-run real GDP growth, the unemployment rate, and headline
inflation. The January 2012 monetary-policy framework made additional changes. Notably, it included
numerical forecasts of the future path of the federal funds rate at year-end and in the longer run by
individual FOMC participants, the so-called “dot plots”. This change is notable for publishing numerical
forecasts of future policy, not only economic conditions.

In addition to the over-arching framework describing monetary policy objectives, the FOMC has
provided guidance about the implementation of monetary policy, or its operating policy. These
operating policies govern the use of the tools to achieve the objectives. The current monetary policy
framework uses short-term interest rates as the primary tool for influencing aggregate demand, but can
also use forward guidance, long-term asset purchases, and other measures that affect the maturity
composition of the Fed’s balance sheet. As documented by Fuhrer et. al. (2018), Fed operating policies
have changed historically, and the FOMC has used several approaches over the last 10 years.2

Figure 1 summarizes the evolution of forward guidance from 2007 through 2018.2 When the

FOMC lowered its target for the federal funds rate to a range of 0 to % percent in December 2008, it

2 We take a longer perspective for this section, as the FOMC has these tools available to it, even if not currently in
use, and they are relevant for the counterfactual analysis in Section 6.

3 Forward guidance predates the financial crisis recession. FOMC statements in 2003-2005 contained early forms of
forward guidance. For example, at several meetings in 2003, the FOMC statement said that “policy
accommodation can be maintained for a considerable period.” Girkaynak, Sack and Swanson (2005) document
that even before the crisis, much of the news from FOMC announcements came in the form of news about the
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Figure 1. FOMC Timeline Exhibit — Interest Rate Forward Guidance
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communicated that conditions were likely to warrant exceptionally low levels of the rate “for some
time.” In addition to moving the current federal funds rate, this forward guidance potentially affects
expectations of future interest rates, and hence longer horizon interest rates: the slope of the yield
curve. In March of 2009, the language “for some time” was replaced with “for an extended period”. In
August 2011, this qualitative language was replaced with a calendar threshold of “at least through mid-
2013,” which was then extended to 2014 and 2015 in January and September of 2012, respectively. The
calendar-based guidance was replaced by outcome-based thresholds starting in December 2012, stating
that the low range would be maintained “at least as long as the unemployment rate remains above 6 %

percent, inflation between one and two years ahead is projected to be no more than a half percentage

path of future policy rather than news about the target level of the federal funds rate. However, forward guidance
assumed a much greater role since the financial crisis.



Figure 2. FOMC Timeline Exhibit — LSAP Policies
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point above the Committee’s 2 percent longer-run goal, and longer-term inflation expectations continue
to be well-anchored.” Threshold-based guidance was adjusted, but remained in place until December
2015, with the first increase in the target federal funds range since the financial crisis. These three
periods represent three approaches to operating policy: qualitative guidance, calendar-based guidance,
and outcome- or threshold-based guidance.

As shown in Figure 2, the Fed’s balance sheet policies also have evolved since 2007. Starting in
November 2008, the Federal Reserve’s Balance Sheet programs were announced with both quantitative
amounts of asset purchases and a time horizon for the transactions. As the programs were completed,
the FOMC clarified reinvestment policies and its commitment to use policy tools to meet its economic
objectives, for example in September 2010, “to provide additional accommodation if needed to support

the economic recovery and to return inflation, over time, to levels consistent with its mandate.” This



Figure 3. FOMC Timeline Exhibit — SEP and Consensus Statement
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commitment was renewed throughout the LSAP and MEP implementation periods. While no explicit
outcome-based thresholds were introduced, the policy was conditional on economic outcomes®.

The statement of a possible calendar time for slowing purchases was first broached in 2013 and
announced in December 2013. A formal policy statement governing balance sheet normalization was
published in September 2014. This statement was refined in the interim, and an Addendum was issued
in June 2017 with quantitative steps to govern balance sheet normalization. In addition to guidance for
principal reinvestment, this addendum included the statement that the Committee would be prepared
to resume reinvestment of principal payments if there were a “material deterioration in the economic
outlook” that would warrant a sizable reduction in the target federal funds rate. The Committee
affirmed that it was prepared to use “its full range of tools,” including the size and composition of the

balance sheet, “if future economic conditions were to warrant a more accommodative monetary policy

4 See, for example, the FOMC statements of September 2012, March 2013, and May 2013.
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than can be achieved solely by reducing the federal funds rate.” The Federal Reserve thus retains
economic conditionality for future balance sheet policies.

The Summary of Economic Projections added median forecasts starting in September 2015 and
included fan charts in the expanded version of the projections that is published with the minutes,
starting in March 2017. The Federal Reserve Chairman gives a press conference after every meeting,
starting in 2019. Figure 3 summarizes the evolution of the SEP and the Consensus statement.

Since 2012, the monetary policy framework has remained essentially unchanged, with the
committee reaffirming its statement of longer-run goals and monetary policy strategy each January with
some adjustments. As noted at the outset of this section, the minutes to the October 2014 FOMC
meeting noted that the committee discussed changes to the goals and strategy statement including
clarification that the inflation objective is symmetric, which was made explicit in the January 2016
update. The unemployment objective has neither a numerical goal nor a statement that it is symmetric.
Many models of Federal Reserve policy include an estimate of the unemployment goal, typically the
natural rate or the NAIRU. However, stated policy does not specify the goal, nor does it state that

operating policy is symmetric around this goal.®

3. Effects of LSAPs and Forward Guidance on Yields and the Macroeconomy

The existing monetary policy framework treats short term interest rates as the primary tool of
monetary policy, but also uses forward guidance and large-scale asset purchases (LSAPs) and related
maturity policies, such as the maturity extension program and reinvestment of principle policy at the
zero lower bound (ZLB). Kuttner (2018) gives a recent review of the experience of unconventional
monetary policy since the financial crisis recession. In this section, we review evidence on their effects

on yields and on macroeconomic outcomes.

3.1. Asset Purchases

Much of the evidence for the efficacy of LSAPs comes from event study evidence, which was
particularly apparent in the first round of purchases, QE1, because these announcements came as
complete surprises and were immediately followed by sharp drops in yields. Gagnon et al. (2011) and
Krishnamurthy and Vissing-Jorgensen (2011) find that QE1 announcements were followed by immediate

drops in Treasury yields that added up to around a percentage point.

5 This approach allows for uncertainty in the observation of labor market conditions, as well as conditioning the
response to labor market conditions on other economic conditions and shocks.
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The event study approach only measures the short-run effect of the announcement. There have
been studies on trying to estimate the persistence of the effects (Wright (2012), Swanson (2017),
Greenlaw et al. (2018)) but confidence intervals are very wide, and results are sensitive to the inclusion
of the March 2009 FOMC announcement. This announcement came as a complete surprise that caused
a sharp drop in yields, that was however reversed over the next couple of months. LSAP announcements
subsequent to the first QE1 round were better anticipated by markets, making the event study
methodology less operative.

Federal Reserve purchases of Treasury securities reduce the effective supply of these assets to
market participants. Several authors have studied the effects of overall Treasury supply on yields,
including Hamilton and Wu (2012), Krishnamurthy and Vissing-Jorgensen (2012) and Greenwood and
Vayanos (2013). These papers all frame the question slightly differently, but nonetheless end up with
consistent results---changes in the supply of Treasuries have a small but significant impact on yields.
Belton et al. (2018), reviewing the existing literature, conclude that adding to 1 percent of GDP (or
around $200 billion today) to the supply of ten-year equivalent Treasuries raises the term premium by
about 6 basis points. A rule of thumb like this is market conventional wisdom, and close to what was
found by Hamilton and Wu (2012). Li and Wei (2013) estimate supply effects in an affine term structure
model, and get a somewhat larger estimate in which a 1 percent of GDP increase in the supply of
Treasuries raises the term premium by about 10 basis points. They conclude that the total effect of QE1,
QE2 and Operation Twist was to lower ten-year yields by about a percentage point. Note that these
estimates relate yields to the stock of asset purchases, not the flow of asset purchases. Some of the QE1
announcements had announcement effects that were bigger than can readily be explained by changes
in the stock of Treasuries. In particular, the March 2009 announcement of $300 billion in Treasury
purchases lowered ten-year yields by 40 to 70 basis points, depending on the time window used for the
event study. This is a far bigger impact than would be predicted by any of the conventional elasticities,
but it happened at a time of severe market disruption when flows might have had a large, though
transitory, effect.

Another question about the effects of LSAP purchases on Treasury yields is the potential for
Treasury to offset the effect by issuing more of the securities that the Federal Reserve is going to buy,
leaving the net supply to the market unchanged. The Treasury did indeed substantially lengthen the
maturity of its issuance during the LSAP period.

There is also evidence of LSAP effects on credit markets, which is crucial since affecting Treasury

yields is not an end in itself. Di Maggio, Kermani and Palmer (2016) document that MBS purchases



increased mortgage refinancing activity, at least among households who were not underwater and thus
eligible to refinance. This also underscores a limitation of MBS purchases: many homeowners were
simply unable to refinance, because they were underwater or for other reasons, and so they could not
benefit from the reduction in mortgage rates. Rodnyanski and Darmouni (2017) and Foley-Fisher,
Ramcharan and Wu (2016) use differences-in-differences approaches to argue that asset purchases
increased bank lending.

LSAPs had an effect on bond markets, but it is less clear through what channels this was
working. There are broadly two possibilities. One is that it worked by reducing term premia on longer-
term bonds as investors have demand for specific long duration assets, as in the preferred habitat model
of Vayanos and Vila (2009). The other is that it signals that the Federal Reserve will keep policy rates low
for longer. There can be elements of both. But the view that LSAPs worked only through expectations
and left term premia unchanged should imply that near term yields fell, but long-term yields should be
little changed® unless one views the commitment to lower policy rates to last beyond a few years, which
does not seem credible given FOMC turnover. However, the announcements of LSAPs lowered ten-year
yields by substantially more than two-year yields (Gagnon et al. (2011)). Moreover, the announcements
of asset purchases had the greatest impact on the specific securities being purchased relative to others
with similar maturity that were not being purchased (D’Amico et al. (2012), D’Amico and King (2013)),
which also points to the importance of preferred habitat or local supply mechanisms. A similar indicator
that asset purchases operated significantly through the impact of asset supply is the fact that
announcements of MBS purchases had large effects on MBS rates, but announcements of Treasury
purchases alone had much more muted effects on MBS rates (Krishnmaurthy and Vissing-Jorgensen

(2011)).

3.2. Forward guidance

As noted in Section 2, from March 2009 until June 2011 the post-meeting FOMC statements
declared that exceptionally low levels of rates would be warranted for “an extended period.”
Surprisingly, over this period, the market appeared to continually believe that liftoff was just around the
corner, as evidenced from the Survey of Professional Forecasters and also from the fact that two-year
Treasury yields remained quite sensitive to macroeconomic news (Swanson and Williams (2014)).

Swanson and Williams conclude from the sensitivity of Treasury yields to macroeconomic news surprises

5 Indeed long-term interest rates should, if anything, increase with higher inflation expectations.
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that the more explicit date-based forward guidance that came in August 2011, coupled with the
introduction of the dot plot the following January, was effective in pushing the expected time of liftoff
back to around two years from then. Femia, Friedman and Sack (2013) reach a similar conclusion using
survey evidence.

The theoretical concept of forward guidance is a commitment to allow an inflationary boom in
the future (Eggertson and Woodford (2003)). This is very powerful in standard DSGE models, arguably
implausibly so (Del Negro, Giannoni and Patterson (2012)). Campbell et al. (2012) refer to this as
Odyssean forward guidance. However, neither the Federal Reserve nor any other central bank has given
this kind of forward guidance, and a deliberate overshoot of inflation is not envisioned in the current

monetary policy framework.

3.3 Summary of Economic Projections

One of the transparency initiatives of the FOMC over the past decade or so has been the
introduction of the summary of economic projections (SEP) and its expansion to include forecasts of
interest rates in 2012. The hope was that market expectations would move in line with the SEP and give
them more of a hold on longer-term interest rates.

The SEP interest rate projections, viewed as the Committee’s forecasts, have turned out to be
quite poor, perhaps in part because they represent up to 19 different views many of which are quite
distinct. Federal Reserve Chairs have noted that the dot plot is not a consensus forecast of the FOMC
and that the statement is the mechanism that the Committee uses to express its collective judgement
about the likely future path of rates. Nonetheless, the dot plot gets a lot of attention and is, not
surprisingly, viewed by markets and the press as a Committee forecast, notwithstanding instance to the
contrary. This is especially true since the statement does not normally include much explicit guidance
about future interest rates.

Faust (2016) argues that the dot plot conveys the diversity of views on the Committee but fails
to represent how the Committee is likely to aggregate those views into a consensus. As such, he argues
the dot plot gives the illusion of transparency but adds to public confusion. He cites a political science
literature that maximal apparent transparency can actually be counterproductive (Stasavage (2007),
Sunstein (2016)).

In any event, the SEP receives considerable attention and affects market expectations. We ran a
simple event study regression aimed at identifying the causal effect of the SEP on market interest rate

expectations. Since September 2015, the Federal Reserve Bank of New York Primary Dealer Survey has
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Table 1. Regression of Intraday Eurodollar Futures Rate Changes on SEP Interest Rate Surprises

Tight window Wide window
p 0.18*** 0.19**
(0.05) (0.09)

This table reports the slope coefficients in regressions of intradaily changes in December Eurodollar futures rates onto the
surprises in SEP interest rate projections at the same maturities. Observations are pooled across SEP forecast dates and
horizons. The sample period is all SEP forecasts from September 2015 to March 2019 inclusive. Standard errors, clustered by
forecast date, are reported in parentheses.

asked primary dealers for their expectations of what the SEP will predict at the upcoming meeting. This

represents their expectations just a few days before the FOMC announcement. Define S, to be the

it

median SEP prediction for the funds rate at the end of year y at meeting ¢ less the expectation for that
prediction coming from the Primary Dealer Survey taken shortly before the meeting. Define AED ; as

the intradaily change in the Eurodollar futures contract rate expiring in December of year y from 15

minutes before the announcement for FOMC meeting ¢ until 15 minutes afterwards (tight window) or
until 1 hour and 45 minutes afterwards (wide window). Then consider the simple event-study
regression,

AEDy,t = ﬁSy,t + gy,r * (1)

There are 15 FOMC meetings with SEP releases in the sample, and at each meeting there are

forecasts at 3 or 4 horizons. The coefficient £ tells us the effect of a surprise in the SEP on the

Eurodollar futures rate which, in the absence of shifts in risk premia, should represent short term
interest rates at a comparable horizon. The wide window includes the press conference, which was
always held over this sample period, whereas the tight window does not. However, the SEP was
released with the FOMC statement at 2pm, so its impact should be reflected in the tight window.”

The results are shown in Table 1. Standard errors are clustered by FOMC meeting. The
conclusion is that SEP surprises do have a statistically significant effect on a proxy for market rate
expectations, with significance being clear with the tight window though marginal with the wide
window. The coefficient estimate is approximately 0.18, indicating that a one percentage point higher-
than-expected SEP projection for the federal funds rate increases Eurodollar futures rates by 18 basis

points. Although statistically significant, this estimated effect is not very large. Presumably if the track

N

7 The definitions of tight and wide windows follows Giirkaynak, Sack and Swanson (2005)
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record of the SEP relative to other real-time alternatives improves over time, then the impact of the SEP

will increase.

3.4. Macroeconomic effects

By the standards of time series macroeconometrics, the data span available for studying the
macroeconomic effects of slope policies is relatively short, so it is perhaps not surprising that the
literature has obtained a wide range of results. Using a Bayesian VAR identified via sign and zero
restrictions, Weale and Wieladek (2015) found that asset purchases of 1 percent of GDP, in the US, led
to a peak increase in both real GDP and CPI of 0.6 percentage points. These are very large estimated
effects---the size of the Fed balance sheet increased by nearly 20 percentage points of GDP. Hesse,
Hofmann and Weber (2018) use a similar Bayesian VAR methodology but get somewhat smaller, though
still very positive, effects on both economic activity and inflation. In subsample analysis, they find that
the effects of asset purchases were stronger in the early stages, right after the crisis, than later on.

Nakamura and Steinsson (2018a) identify a policy news shock as the first principle component of
the jump in five short-term interest rates around FOMC announcements and find that surprise
tightening of policy is associated with an increase in growth expectations. This exercise does not
attempt to split out shocks to the level of funds rate from shocks to the slope of the yield curve. They
interpret this as owing to the possibility that tighter monetary policy reveals Federal Reserve
information about the state of the economy, along the lines also indicated by Campbell et al. (2012,
2016).

Several authors have identified forward guidance, or path surprises, in structural VARs using
high frequency financial variables around announcements as instruments, with mixed results. These
papers interpret shocks to the slope of the yield curve as forward guidance surprises, but they may also
include elements of LSAPs, especially since the two kinds of announcements often came out
concurrently. Bundick and Smith (2018) find that forward guidance shocks that lower the path of
expected policy rates lead to moderate increases in output and inflation, but Kim (2017) and Lakdawala
(2019) find that these forward guidance shocks are contractionary, which they see as supporting the
information signaling view of Nakamura and Steinsson (2018a).

A number of authors use either DSGE or the FRBUS models to simulate the effects of LSAPs and
forward guidance. These papers have found that LSAPs and forward guidance have modest but

beneficial effects on both economic activity and inflation. We return to these papers in Section 6.
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4. The Economic Expansion Following the Financial Crisis

The expansion that began in the second quarter of 2009 exhibited steady improvement in the
labor market, on pace with previous expansions despite the severity of the recession, but historically
slow growth of GDP and quiescent rates of price inflation and wage growth. As shown in Figure 4, the
unemployment rate fell from its peak of 10.0% in October 2009 at an average rate of 0.74 percentage
points per year, surpassing the CBO NAIRU in the first quarter of 2017. This peak-to-NAIRU rate of
decline was faster than in the previous two business cycles, but slower than the recovery following the
severe recession of 1981-82. The decline in the unemployment rate has been matched by the steady
addition of jobs to the economy: since the peak of unemployment in October 2009, the economy has

added, on average, approximately 175,000 jobs per month.

Figure 4. The unemployment rate, the CBO NAIRU, and the average decline of the unemployment rate
from its business cycle peak to when it hits the NAIRU, for the current and prior three expansions.
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Figure 5. Four-quarter growth of GDP and its mean value over the current and prior three expansions.
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In contrast to this recovery of the unemployment rate, GDP growth over the recovery has been
historically slow: over the expansion GDP growth has averaged only 2.3% annually. The slowing growth
of U.S. output over this recovery is a continuation of a preexisting trend. As shown in Figure 5, the
growth rate of GDP during expansions has fallen over each of the current and past three expansions.

The reasons for the slow growth in GDP, despite the recovery of the labor market as measured
by the unemployment rate, has been the subject of a great deal of debate by economists.® Although
there are many open questions, two key proximate reasons for the decline are a slowdown in the
growth rates both of the number of available workers and in output per worker, which in turn is driven
by a decline in total factor productivity.

Although the rate of unemployment declined at a rate equal, on average, to that of the past
three recessions, the fraction of adults in the labor force — that is, the labor force participation rate — fell
substantially over the recession and early recovery, from 66.0% at the cyclical peak of December 2007 to
62.9% in January 2015, and has been approximately stable since. This decline is, in large part, a
continuation of historic trends in the working patterns of adult Americans. As shown in Figure 6, the
labor force participation rate for men has been falling steadily over the past four decades. Starting in the

1960s, women entered the labor market at increasing rates, with female labor force participation rising

8 See for example Fernald et. al. (2017), Farhi and Gourio (2018), Gutiérrez and Philippon (2017), McGrattan and
Prescott (2012) and other contributions to Ohanian, Taylor, and Prescott (2012).
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Figure 6. Male and female labor force participation rate, ages 16+
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Figure 7. Overall labor force participation rate, ages 16+, and demographic trend
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to a peak of 60% in 1999. A major factor in the decline in the LFPR since 2000 is the aging of the labor
force. The earliest members of the baby boom generation reach the Social Security early retirement age
of 62 in 2008. The retirement of baby boomers has led to a demographically-induced decline in the
LFPR. As shown in Figure 7, the estimated demographic component of the decline accounted for two-
thirds of the 3.3 percentage point decline in the overall LFPR since 2006. The remaining one-third of the
decline —the amount not explained by demographic factors — appears partly to be the consequence of
other structural factors and partly the persistent effects of the severe recession. The prime-age male
LFPR (which partially adjusts for demographics) has been falling for decades, and the prime-age female
LFPR is now declining like the prime-age male LFPR.° This said, the slow recovery of the labor force
participation rate suggests that there has been hysteresis in the labor market, which potentially could
have been averted by a faster recovery (e.g., Reifschneider, Wascher, and Wilcox (2015), Aaronson,
Daly, Wascher, and Wilcox (2019)).

The decline in the LFPR over the recovery slowed the growth of available workers and, for a
given level of the unemployment rate, slowed the growth rate of employment over the recovery. As
shown in Figure 8, the growth of employment over the current recovery, 1.4% per year, has been slower
than during the recoveries of the 1980s and the 1990s, even though the annual decline in the
unemployment rate was approximately the average of the corresponding declines in those two
recoveries. A key reason for this slower rate of job growth in the current recovery is changes in the
demographics of work: during the 1980s and, to a lesser extent, the 1990s, women surged into the labor
force, especially during expansions (Fukui, Nakamura and Steinsson (2019)) and the LFPR rose. During
the current recovery, however, the demographics pushed the other way as baby boomers retired and
the LFPR declined.

The second factor contributing to the slow growth of GDP during the recovery, conditional on
the decline in the unemployment rate, is the slow growth of total factor productivity (TFP) shown in
Figure 9.2° From 1995 to 2004, total factor productivity grew at 1.6%, but since 2005 TFP growth has
slowed to 0.4% per year, an even slower rate than during the late 1980s and early 1990s. As can be seen

in Figure 9 (and as confirmed by regressions), TFP growth is cyclical, and some of those cyclical effects

9 Abraham and Kearney (2018) review the evidence on the factors driving the trend decline in the male and female
LFPR and suggest that long-term demand factors, in particular trade and automation, are important factors in the
decline in addition to aging and factors that affect labor supply, such as increased participation in disability
programs.

10 The growth rate of TFP is the growth rate of output minus the growth rate of quality-adjusted factor inputs. TFP
grows because of new inventions, improvements in production, and improvements in the efficiency with which
businesses are managed.
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Figure 8. Quarter growth of payroll employment (at an annual rate)
and its mean value over the current and prior three expansions.
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Figure 9. Four-quarter growth of total factor productivity in the nonfarm business sector,
with low-frequency trend
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Source for TFP: FRB-San Francisco
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can have long lags.!? Still, the slowdown in TFP growth has been highly persistent. Despite its importance
to growth over the medium and long run, economists still have much to learn about what drives TFP and
why it has been depressed since approximately 2005. Multiple explanations have been proposed,
ranging from increasing firm concentration to the aging of the labor force to a dearth of, or increasing
difficulty of producing, new ideas and technologies.’? The common thread of these explanations is that
substantial parts of this decline in TFP growth do not arise from the recession and instead reflect deeper
structural trends in the U.S. economy, with roots that predate the recession.'*Fernald et. al. (2017) use a
growth accounting framework to decompose the decline in the growth rate of output, after cyclically
adjusting for the decline in the unemployment rate, over the current and previous three expansions.
They estimated that, through 2016, the slow growth of TFP explained just more than half the 1.8
percentage point annual shortfall in business output per capita from 2009:Q2 to 2016:Q2, relative to the
three prior recoveries, with the decline in the LFPR essentially explaining the rest. Other potential
factors, such as potentially slow growth of investment that would slow the growth in capital per worker,
made only small contributions to the gap between the current recovery and previous recoveries, and
were themselves rooted in trends that predate the crisis.

The secular forces slowing the growth of the labor force and productivity do not preclude
important roles for demand during the recovery. Fernald et. al. (2017) stress the importance of fiscal
drag associated with the unwinding of the American Recovery and Reinvestment Act, with the Federal
sequester, and with constraints on State and local spending stemming in part from its reliance on
property tax receipts (which fell sharply after the fall in housing prices during the recession), combined
with balanced budget requirements. More recently, CBO (2018) estimated that the Job Creation and Tax
Act of 2017, the Bipartisan Budget Act of 2018, and the Consolidated Appropriation Act of 2018 together
would add 0.6 percentage points to GDP growth in 2018 and 0.9 percentage points in 2019, mainly
through additional fiscal stimulus during those years.* Shifts in aggregate demand, including from

monetary and fiscal policy, affect the rate of decline of the unemployment rate and the growth rate of

11 For example, Anzoategui, Comin, Gertler, and Martinez (2016) provide evidence that technology diffusion
depends on aggregate demand, inducing cyclical behavior in TFP with long lags because of the slow diffusion
process.

12 see, for example, Gordon (2016), Byrne, Fernald and Reinsdorf (2016), Alon et. al. (2018), Bloom et. al. (2017),
Farhi and Gourio (2018), and Karahan et. al. (2019).

13 Oliner, Sichel and Stiroh (2007), Jorgenson, Ho and Stiroh (2008).

1 Source: For the combined effect of the Bipartisan Budget Act of 2018 and the Consolidated Appropriation Act of
2018, CBO (2018), p.13; for the JCTA, CBO (2018), Table B-2.
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Figure 10. Four-quarter rates of PCE inflation: core (excluding food and energy) and overall.
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output, within the constraints on long-term growth rates imposed by demographics and other secular
trends.

One of the most salient features of the recovery is quiescence of inflation in the face of the very
large changes in labor market slack. As shown in Figure 10, core inflation, as measured by the Personal
Consumption Expenditure price index excluding food and energy (core PCE), fell during the recession,
largely in keeping with declines in previous recessions (Stock and Watson (2010)). But core inflation rose
through the second half of 2011 into 2012, despite rates of unemployment still exceeding 8%. From
2013 to 2018, core inflation has increased by only one-half percentage point despite the unemployment
rate falling by four percentage points. *°

As the unemployment rate reached and passed the NAIRU, wages have risen more than prices.
As shown in Figure 11, wages — both average hourly earnings and the economy-wide Employment Cost
Index, which is adjusted for compositional changes — grew at an annual rate of 2.2% from 2011 through

2018, and both grew at an annual rate of approximately 2.8% during 2017-2018.

15 A number of candid