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Central Banks’ Ever-Expanding Tool Kit

Eric R. Sims and Jing Cynthia Wu

In December 2008, at the height of the
Great Recession, the Federal Reserve low-
ered the federal funds rate, the short-term
interest rate that is one of its central pol-
icy tools, to zero. Around the same time,
it began large-scale purchases of long-term
Treasuries and mortgage-backed securities
issued by the three federal agencies that par-
ticipate in mortgage lending, a practice com-
monly known as quantitative casing (QE). It
also began to use more explicit forms of for-
ward guidance to affect expectations regard-
ing the future federal funds rate, which is the
policy rate for the United States. The Fed
was not unique among the worlds major
central banks in adopting programs like
QE and explicit forms of forward guidance.
Unlike several of the worlds leading mon-
etary authorities, however, the Fed did not

push the policy rate into negative territory.
At the time of their initial deployment,
the Fed’s unconventional policy actions
were seen as extraordinary measures to pro-
vide monetary stimulus in an emergency
and were viewed as temporary. In actual-
ity, the federal funds rate remained at zero
for seven years. From the end of 2015 until
early 2020 it was positive, and the Fed began
to slowly reduce the holdings of assets that
it had accumulated during its various asset
purchases. The onset of the COVID-19
pandemic in March 2020 caused the Fed
to reverse course. The federal funds rate has
been at zero since March, and the Fed has
increased its balance sheet by nearly $3 tril-
lion via the resumption of QE programs.
Having lived at or near the zero lower
bound (ZLB) on nominal interest rates

for the better part of 12 years, heretofore
unconventional policies like QE, forward
guidance, and negative policy rates are now
considered a regular part of central banks’
tool kits. Our research seeks to better under-
stand the mechanisms through which these
tools impact the macroeconomy, to quan-
tify their effectiveness, to identify potential
unintended consequences associated with
their use, and to investigate their substitut-
ability with conventional monetary pol-
icy as implemented via the adjustment of
short-term policy rates.

Unconventional Policy Tools
In one paper, we build in a variety

of real and nominal frictions, constrained
financial intermediation, and long-term
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debt to one of the stan-
dard tools for analyzing
how monetary policy
affects macroeconomic
outcomes —a medium-
scale dynamic stochas-
tic general equilibrium B
model —to  compare
QE, forward guidance, 2
and a negative interest

rate policy (NIRP) to
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binding for 2% years.
Absent any unconven-
tional intervention, the
constraint that the fed-

NIRP interventions are

large. We also find that the

efficacy of forward guidance depends on a
central bank’s credibility, and that there are
a number of challenges to implementing
deeply negative policy rates. QE appears to
be the most effective tool for achieving cen-
tral banks’ policy objectives.

The large balance sheets that central
banks around the world amassed in the
wake of the Great Recession have impor-
tant implications for the efficacy of uncon-
ventional policy tools. We discuss exit strat-

Figure 1

central banks need to consider not only the
design of unconventional policy tools, but
also their sequencing. Negative rates were
deployed well after central banks accumu-
lated large balance sheets; our work suggests
that the opposite ordering would have been
more effective. Finally, our work shows that
the size of a central bank’s balance sheet also
has implications for how negative nominal
interest rates can go, a parameter we label
the effective lower bound.

eral funds rate cannot
fall below the ZLB causes
output to decline by 6 to 7 percentage
points (or roughly 50 percent) more than
it would if the ZLB were not binding.
In Figure 1, we show that expanding the
central bank’s balance sheet by about 25
percent of GDP can roughly re-create
the path of output that would have pre-
vailed were there no ZLB. This balance
sheet expansion is the rough equivalent
of pushing the policy rate to about -200
basis points.

egies for unwinding
large balance sheets, and
show that private sector
expectations of the exit
strategy have important &%
implications for the efh- s
cacy of QE programs
at the ZLB. We also
find that the effective- 3

Shadow Federal Funds Rate

Estimate of the federal funds rate if the
zero lower bound were not binding

These simula-
tion results from our
model line up well with
the experience in the
United States. After the
Fed completed its three
major rounds of QE, its
balance sheet had risen
to about 25 percent of
GDP. Wu and Xia esti-
mate that the shadow
federal funds rate —the

ness of negative inter- 2
est rate policy depends L
on the size of the cen- ,
tral bank’s balance sheet.

A larger balance sheet
makes NIRP less expan- 2

sionary and could even 5

tionary; this is similar to
the “reversal rate” high-
lighted in other work.?

result in it being contrac- 2003 2004 2005
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rate that the policy
rate would have been
in the absence of the
ZLB— was about -3 per-
centage points, which is
roughly in line with our
simulation. This shadow
federal funds rate is plot-

This result suggests that

Figure2

ted in Figure 2.4
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A New Small Scale Macro
Model for Monetary Policy

Our foregoing analysis was carried
out within the confines of a medium-
scale model with many shocks and fric-
tions. While useful for quantitative anal-
ysis, such a framework lacks the elegance
and tractability of small-scale models. In
another paper, we develop a small-scale
model to study QE that mimics as closely
as possible another workhorse model, the
three-equation New Keynesian model.5
We use this model to show, analytically,
how QE can serve as a substitute for con-
ventional policy rate movements when
the ZLB binds. This result implies that
the ZLB is not as costly as widely believed,
and urges caution when considering dra-
matic policy proposals, such as raising the
inflation target, designed to reduce the
frequency of ZLB episodes. Contrary to
conventional wisdom, we show that there
is a case for using QE to counterbalance
adverse credit market disturbances even
when the economy is not at the ZLB.

In a follow-up paper, we use our
small-scale model to compare the time
series evolution of the Fed’s QE programs
and the observed Wu-Xia shadow fed-
eral funds rate series.® Figure 3 shows the
Wu-Xia shadow rate series (blue dashed
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Figure 3

line) along with the shadow rate implied
by our model (black line), constructed
using the actual evolution of the Fed’s
balance sheet as an input. The two series
track each other remarkably well.

What Happened to the
Phillips Curve?

Many observers have been puzzled
about the apparent breakdown of the
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Output gap is real GDP less CBO estimate of potential output. Marginal cost is measured by labor share of income.
Source: Sims E, Wu J C, and Zhang J. “The Four Equation New Keynesian Model,” University of Notre Dame Working Paper
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relationship between real economic
activity and inflation over the last decade-
plus. A traditional Phillips curve pos-
its that a robust economy ought to be
associated with high and rising inflation
and vice versa. Yet this is not what we
have seen. During 2008-2010, when the
economy was quite weak, inflation did
not decline significantly. This has been
dubbed “missing deflation.” Conversely,
in 2015-19, when the US unemploy-
ment rate approached all-time lows,
inflation did not accelerate. The appar-
ent breakdown in the Phillips curve lies
behind some recent changes to the Fed’s
policy framework, in particular its new
focus on shortfalls of employment from
potential rather than on deviations rela-
tive to potential.”

The left panel of Figure 4 shows a
simple scatterplot of the change in infla-
tion and a measure of the output gap over
the last decade. It displays the “wrong
sign” for the standard Phillips curve the-
ory: a positive output gap ought to put
upward pressure on inflation. We use our
model to analyze this apparently puz-
zling behavior of inflation® and find that
credit market disturbances are an impor-
tant omitted factor that can confound
the observed pattern of the output gap
and inflation. Adverse credit market con-
ditions put upward pressure on inflation




and vice versa. This potentially helps to
explain both the missing deflation of
2008-10, when credit market conditions
were poor, and the missing inflation of
2015-2019, when credit market condi-
tions were more favorable. In our small-
scale model, there is a direct relationship
between the marginal cost of producing
additional output and inflation that is
not confounded by credit market distur-
bances. When we replace the output gap
with a measure of marginal cost, as in the
right panel of Figure 4, there is no anom-
alous behavior in the scatter plot — high
marginal cost correlates with high infla-
tion and vice versa.

Emergency Monetary Policy
Responses to COVID-19

During the COVID-19 pandemic,
there has been a resurgence in the Fed’s
use of large-scale asset purchases and
other unconventional monetary policy
tools. In addition to resuming its pur-
chases of long-term Treasuries and mort-
gage-backed securities, in March 2020
the Fed announced its intention to pur-
chase privately issued debt carrying credit
risk, as well as to lend directly to nonfi-
nancial firms. These actions mark a signif-
icant departure from past practice.

We study the Fed’s newest asset pur-
chasing and lending in comparison to the
QE programs it deployed to combat the
Great Recession using a model that fea-
tures constrained financial intermediar-
ies and long-term debt.? We diverge from
our previous framework!? in modeling
nonfinancial firms as being subjected to a
cash flow constraint. This constraint lim-
its the amount that firms can borrow as a
function of their current cash flows. Such

a constraint has empirical and theoretical
support in the literature.!! It also seems
particularly relevant for the COVID-
19 environment, where mandated lock-
downs and voluntary social distancing
have reduced cash flows for many firms
to an unparalleled degree.

When nonfinancial firms are not
subject to a binding cash flow constraint,
we find that direct lending to such firms
has results similar to more conventional
asset purchasing programs. But in a situ-
ation in which these firms are cash flow
constrained, conventional QE programs
become almost completely ineffective,
whereas direct lending and outright
purchases of assets of these constrained
industries maintain their efficacy. In our
model, conventional QE works by easing
leverage constraints on intermediaries.
This only transmits to the real economy
if firms are not cash flow-constrained.
When firms are constrained, as we think
plausibly characterizes the COVID-
19 recession, direct lending has much
greater effects.
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