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In the aftermath of the COVID-19 pan-
demic, the United States, like other ad-
vanced economies, experienced inflation at
levels not seen for the past 40 years. This
paper addresses a key question raised by
this development. Namely, to what extent
the recent spike in U.S. inflation is driven
by a change in its permanent component.

To this end, we use a semi-structural
model of output, inflation, and short-term
interest rates to identify the permanent
component of inflation. When we estimate
the model on data for the period 1900 to
2022, it predicts a modest increase in the
permanent component of inflation between
2019 and 2022 of 1.3 percentage points. By
contrast, when we estimate the model us-
ing postwar data (1955 to 2022), the per-
manent component of inflation is predicted
to have increased between 2019 and 2022
by 5.0 percentage points.

Our interpretation of this result is that
the postwar data, dominated by the great
inflation of the 1970s, which was slow in
building up, leaves not much choice to the
model but to interpret the post-COVID-
19 inflation as also driven by low-frequency
factors. By contrast, the pre-war era is rich
in large and short-lived inflationary spikes,
including the one around the Spanish flu
pandemic of 1918. Since a key characteris-
tic of the COVID-19 inflation was its speed
and size, the model estimated on long data
naturally associates it more with the pre-
war inflation spikes than with the great in-
flation of the 1970s.

We believe that this result is important
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for three reasons. First, most modern ap-
plied models of inflation dynamics are esti-
mated on postwar data. The economic con-
sequences of the COVID-19 crisis, however,
are not like anything we saw after World
War II. As a consequence, it is conceivable
that postwar data may contain little infor-
mation useful for understanding economic
outcomes of unusual events like the recent
pandemic. Second, having a clear idea of
the extent to which a given deviation of
inflation from its intended target is driven
by its permanent component is important
for policymaking, as it informs the timing,
size, and communication of the correspond-
ing policy response. Third, it is becoming
increasingly plausible that climate change
will open an era of larger economic fluctu-
ations. Until enough data has accumulated
under such new regime, the volatile pre-war
period may offer useful information for un-
derstanding and forecasting business cycles
to come.

The remainder of this paper proceeds in
three sections. Section I presents the model
and briefly discusses data and estimation.
A more detailed presentation of these issues
can be found in Schmitt-Grohé and Uribe
(2022) from which this paper draws heav-
ily. Section II presents the main result of
the paper, namely, the behavior of the per-
manent component of inflation around the
COVID-19 pandemic and how it depends
on whether the model is estimated on data
starting at the beginning of the twentieth
century or only after World War II. Sec-
tion III concludes.

I. The Empirical Model

The model structure is based on Schmitt-
Grohé and Uribe (2022), which in turn
builds on Uribe (2022). Here we briefly
outline its key components. A difference
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with related state space models (e.g., Stock
and Watson, 2016) is twofold: First, the
present model allows for innovations in per-
manent shocks to affect the cyclical compo-
nent of endogenous variables, as is the case
in optimizing DSGE models. Second, the
present model allows for persistence in both
the permanent components and the transi-
tory components of output, inflation, and
the real interest rate. The log of real out-
put per capita, y;, the inflation rate, m,
and the nominal interest rate, i, are as-
sumed to be nonstationary. Output is as-
sumed to be cointegrated with a nonsta-
tionary productivity shock, X;, and with a
nonstationary natural rate shock, X;. In-
flation is assumed to be cointegrated with
a nonstationary inflation-target shock, X;",
and the nominal interest rate is assumed
to be cointegrated with the nonstationary
inflation-target shock and the natural rate
shock. Accordingly, the cyclical compo-
nents of output, inflation, and the nominal
interest rate, denoted ¥, 7, and ,, are given
by
O =y — Xy — 0X[,
7ATt =Ty — inv
and A
=1 — X" — X/,

where § is an estimated parameter.

The focus of the present paper is the be-

havior of the latent variable X" represent-
ing the permanent component of inflation.

The law of motion of the cyclical compo-
nents is assumed to take the form

AX"
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where 2" and z, represent a stationary
monetary shock and a stationary real shock,
respectively. The matrices B and C' are es-
timated.

The exogenous shocks follow univariate
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where p and U are estimated diagonal ma-
trices and €}, for s = X™ 2™ X, z, X", are
i.i.d. disturbances distributed N(0,1). All
variables of the model are unobservable.

The model is estimated using data on
output growth, Ay, the change in con-
sumer price inflation, A, and the change
in the short-term nominal interest rate, Ai,.
The following identities serve as observation
equations:

Ay = 9 — Goo1 + AX, + SAX] + pf,

Ay =Tt — T + AXtm + uy,

and
Aiy =1, — iy 1+ AX™ + AXT + 1l

where pf, for s = y, m, ¢, are normally dis-
tributed mean-zero i.i.d. measurement er-
rors whose variances are estimated.

The model is estimated on annual U.S.
data spanning the period 1900 to 2022.
The data source for the period 1900 to
2017 is Jorda et al. (2017). For the period
2018 to 2022, we use data sources as listed
in the documentation for the Jorda et al.
database. Specifically, the data source for
real GDP per capita is the U.S. Bureau of
Economic Analysis (2018-2022), the data
source for the CPI index is the Bureau of
Labor Statistics (2018-2022), and the data
source for the short-term nominal interest
rate is Officer (2023). Details on the identi-
fication scheme, priors, and the estimation
technique can be found in Schmitt-Grohé
and Uribe (2022).

II. The Permanent Component of
Inflation

Figure 1 plots the estimated path of
the permanent component of inflation, X",
over the period 1900 to 2022, as predicted
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by the model. The path of X/* was ob-
tained by setting the vector of estimated
parameters equal to its posterior mean and
then applying two-sided smoothing using
the Kalman filter. This technique yields
X" up to a constant. In the figure, we ar-
bitrarily pick this constant to ensure that
the mean of X" over the estimation sam-
ple matches that of actual inflation. For
comparison, the figure also plots the actual
inflation rate.

Observed inflation displays distinct char-
acteristics in the pre- and postwar periods.
In the pre-war period, inflation is highly
volatile and spikes in inflation and deflation
are typically short lived. As a result, the
model interprets these episodes as mostly
transitory, that is, not primarily driven by
movements in the permanent component of
inflation, X;*. A case in point is the ob-
served inflation spike around the 1918 in-
fluenza pandemic. Between 1915 and 1918
inflation increased from 1 percent to 17 per-
cent and then fell quickly to -11 percent by
1921. At the same time, X;" was relatively
little changed; it increased by 2.2 percent-
age points between 1915 and 1918 and then
fell by 2.6 percentage points between 1918
and 1921.

Figure 1 further shows that the dynam-
ics of inflation and its trend component are
quite different in the postwar pre-COVID-
19 era. This period is dominated by the
great inflation of the 1970s. Contrary to
what happened during the pre-war period,
this inflation episode was slow in building
up. Inflation began to increase from a level
of 2 percent in the mid 1960s to a peak of 10
percent in 1980. The figure shows that in-
flation accelerated for about 15 years. The
return of inflation to the levels observed in
the mid 1960s took another six years. To
a large extent, the model accounts for the
great inflation of the 1970s with a signif-
icant movement in the permanent compo-
nent of inflation, X;". Between 1960 and
1980 the model estimates that X, rose 5.3
percentage points.

A key characteristic of the post-COVID-
19 inflation hike is its speed. From 2019,
the year before the onset of the pandemic,
to 2022, the annual rate of inflation rose by
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6 percentage points. The model interprets
this sudden spike in inflation as being more
akin to those observed in the pre-war pe-
riod than to the great inflation of the 1970s.
Specifically, of the 6 percentage-point in-
crease in inflation observed between 2019
and 2022, X" accounts for only 1.3 percent-
age points. Thus, according to the model
the post-COVID-19 inflation burst was not
predominantly driven by an increase in the
permanent component of inflation.

How important is the inclusion of pre-war
data in arriving at this conclusion? This
question is relevant because most of the ex-
isting literature on the joint behavior of in-
flation, output, and the nominal interest
uses data that starts only after World War
II. We therefore next examine the predic-
tions of the model when estimated on post-
war data. Specifically, we reestimate the
model on a sample starting in 1955. In
keeping with much of the related literature,
we start the postwar sample a few years af-
ter the actual end of World War II. Fig-
ure 2 displays the inferred path of the per-
manent component of inflation, X", and
actual inflation. As in the estimate using
data since 1900, the inflation of the 1970s
is interpreted by the model as having a large
permanent component. The key difference
of this estimate relative to the one obtained
when the model is estimated over the sam-
ple beginning in 1900 is that now almost
all of the COVID-19 inflation spike is at-
tributed to the permanent component of in-
flation X;". Specifically, between 2019 and
2022 the permanent component of inflation
increases by 5 percentage points, which is
more than eighty percent of the total ob-
served inflation increase. So according to
the model estimated on postwar data, the
inflation burst associated with COVID-19
was to a large extend driven by the perma-
nent component of inflation.

A natural concern is that the result that
the COVID-19 inflation is not driven pri-
marily by its permanent component when
estimated on the long sample could be
due to inflation and output being mea-
sured with less accuracy prior to 1955
than thereafter. To address this con-
cern, we re-estimate the model allowing for
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FIGURE 1. INFLATION AND ITS PERMANENT COMPONENT: SAMPLE 1900 TO 2022

Note: The permanent component of inflation, X/, is computed by two-sided smoothing using the Kalman filter. It
is normalized by adding a constant to match the sample mean of inflation.
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FIGURE 2. INFLATION AND ITS PERMANENT COMPONENT: SAMPLE 1955 TO 2022

Note: The permanent component of inflation, X/, is computed by two-sided smoothing using the Kalman filter. It
is normalized by adding a constant to match the sample mean of inflation.
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heteroskedasticity in measurement errors.
Specifically, we find that if in the estima-
tion using data from 1900 to 2022 measure-
ment errors are allowed to explain a frac-
tion of the variance of the data twice as
large pre-1955 than post-1955, then of the
6 percentage-point actual increase in infla-
tion between 2019 and 2022, the model at-
tributes 2.2 percentage points to the perma-
nent component X;”. While this is larger
than the 1.3 percentage points obtained un-
der the assumption of no heteroskedasticity,
it is still less than half of the 5 percentage
points attributed to X;" when the model is
estimated on the 1955-2022 sample. This
suggests that our finding is robust to al-
lowing for larger measurement errors in the
pre-postwar period.

Which of the two interpretations of the
COVID-19 inflation hike makes more eco-
nomic sense? Neither the model nor the
data can answer this question. We believe,
however, that the more compelling view is
the one that emerges from the estimation
including the pre-war data. The reason is
that the economic developments triggered
by the COVID-19 pandemic are of a nature
not seen since the end of World War II. So
it is conceivable that postwar data does not
have that much to say about such event. By
contrast, the pre-1955 period was littered
with economic crises that came with large
swings in the rate of inflation, including a
pandemic similar to the COVID-19 one. It
seems therefore reasonable that data from
that early period may provide useful in-
formation for understanding the economic
predicament in which the economy found
itself in the aftermath of the global health
crisis caused by the COVID-19 pandemic.

ITII. Conclusion

Modern business cycle analysis is a story
told with postwar data. Before the COVID-
19 pandemic this approach made sense.
The volatile pre-war data seemed out of
touch with the unprecedented stability wit-
nessed in the postwar period and in partic-
ular since the Great Moderation. This pa-
per suggests that the COVID-19 pandemic
has called this approach into question and
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has given renewed value to the information
contained in pre-war macroeconomic indi-
cators. It is now the postwar data that seem
out of touch with current developments.

The analysis conducted in this paper
serves as a proof of concept. Seen from
the perspective of a model estimated on
postwar data, the post-COVID-19 inflation
spur is interpreted to be caused by a large
increase in the permanent component of
inflation. The reason is that the model
was given little chance to conclude other-
wise; the only other major prior inflation
increase during this sample period turned
out to be a protracted one, which naturally
is ascribed to the permanent component—
not just by the present model but also by
the majority of existing models of U.S. in-
flation. However, once the sample is ex-
panded to include the sudden, large, and
short-lived swings in inflation observed in
the first half of the 20th century, the same
model attributes a major fraction of the
post COVID-19 inflation to its transitory
component.

Looking ahead, recent studies point in the
direction that climate change will raise eco-
nomic volatility around the globe. Thus,
until sufficient data accumulates under this
seemingly emerging new regime, long his-
torical time series data could be a valuable
input to business cycle analysis.
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