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What Happened?

(a) PCE Inflation
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Introducing Capacity Constraints

Multisector, New Keynesian, small open economy.

Firm ω sets Pt(ω) to solve:

max
{Pt(ω)}

E0

∞∑

t=0

S0,t

Pt

[(Pt(ω)−MCt(ω))Yt(ω)− Φ(Pt−1(ω),Pt(ω))]

s.t. Yt(ω) =

(
Pt(ω)

PHt

)−ε

Yt

and Yt(ω) ≤ Ȳt

πHt(s) =
ε− 1

φ(s)
[r̂mct(s)− r̂pHt(s)] +

ε

φ(s)
ˆ̃µt(s) + βEt [πHt+1(s)]



Capacity Multipliers

(a) Multiplier on Domestic Constraint

Figure 6: Smoothed Values for the Reduced-Form Markup Shock Implied by the Multipliers on
Constraints

(a) Domestic Constraint
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(b) Foreign Constraint
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Note: Figure 6a plots composite variable and Figure 6b plots composite variable

, which are the reduced-form markup shocks in domestic and import price Phillips Curves
induced by binding constraints. We take 1000 draws from the posterior distribution of model parameters, compute
the Kalman-smoothed values for model variables for each draw, and then plot the median smoothed value as the solid
line. We shade the area covering the 5% to 95% percentile for smoothed values.

On the import side, constraints appear to be slack in 2020, then bind sharply at the start of 2021,
relax somewhat, then bind sharply again into 2022, and ease in the latter half of 2022. Domestic
multipliers fluctuate in 2020 with gyrations in the US economy, but are near zero heading into 2021.
They rise steadily through 2021 into 2022, and then slacken into 2023.

While there is limited external data to which we can benchmark the estimated multipliers, we
show that their joint dynamics align well with fluctuations in the New York Federal Reserve’s
Global Supply Chain Pressure Index over the post-2020 period in the Online Appendix. For both
multipliers, the high frequency dynamics also correspond to fluctuations in goods price inflation and
imported input price inflation in Figure 5, which foreshadows the quantitative role of the constraints
in explaining inflation.

3.4.2 Relaxing Constraints

We now provide counterfactual analysis as to how inflation would have evolved in the absence of
capacity constraints, given the path of realized shocks that we infer hit the US economy after 2020.

When constraints bind, the multipliers are computed as residuals in the log-linearized Phillips Curves. As such, the
computed multipliers are approximations to the exact equilibrium multipliers; further, we do not impose a zero lower
bound on them, as would be required in the full non-linear solution to the model. Despite this, the estimated multipliers
are typically positive, consistent with the underlying theory.
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(b) Multiplier on Foreign Constraint

Figure 6: Smoothed Values for the Reduced-Form Markup Shock Implied by the Multipliers on
Constraints

(a) Domestic Constraint
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(b) Foreign Constraint
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Note: Figure 6a plots composite variable and Figure 6b plots composite variable

, which are the reduced-form markup shocks in domestic and import price Phillips Curves
induced by binding constraints. We take 1000 draws from the posterior distribution of model parameters, compute
the Kalman-smoothed values for model variables for each draw, and then plot the median smoothed value as the solid
line. We shade the area covering the 5% to 95% percentile for smoothed values.

On the import side, constraints appear to be slack in 2020, then bind sharply at the start of 2021,
relax somewhat, then bind sharply again into 2022, and ease in the latter half of 2022. Domestic
multipliers fluctuate in 2020 with gyrations in the US economy, but are near zero heading into 2021.
They rise steadily through 2021 into 2022, and then slacken into 2023.

While there is limited external data to which we can benchmark the estimated multipliers, we
show that their joint dynamics align well with fluctuations in the New York Federal Reserve’s
Global Supply Chain Pressure Index over the post-2020 period in the Online Appendix. For both
multipliers, the high frequency dynamics also correspond to fluctuations in goods price inflation and
imported input price inflation in Figure 5, which foreshadows the quantitative role of the constraints
in explaining inflation.

3.4.2 Relaxing Constraints

We now provide counterfactual analysis as to how inflation would have evolved in the absence of
capacity constraints, given the path of realized shocks that we infer hit the US economy after 2020.

When constraints bind, the multipliers are computed as residuals in the log-linearized Phillips Curves. As such, the
computed multipliers are approximations to the exact equilibrium multipliers; further, we do not impose a zero lower
bound on them, as would be required in the full non-linear solution to the model. Despite this, the estimated multipliers
are typically positive, consistent with the underlying theory.
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We plot reduced-form markup shocks in the domestic and import price Phillips Curves:
(
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Counterfactual: Slack Capacity Constraints
Aggregate Consumer Price Inflation

Figure 7: Counterfactual Consumer Price Inflation without Capacity Constraints

(a) Goods Inflation
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(b) Services Inflation
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(c) Aggregate Inflation
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Note: We take 1000 draws from the posterior distribution of model parameters, compute the Kalman-smoothed
values for model variables for each draw, add measurement error to the observables, and then plot the median
smoothed value as the solid line. We shade the area covering the 5% to 95% percentile for smoothed values.

Adding up these results in Figure 7c, headline consumer price inflation is between one and two
percentage points higher than counterfactual inflation during 2021-2022. And binding constraints
account for about one half of the acceleration in headline goods price inflation. The relaxation
of constraints, starting in the latter half of 2022 and extending into 2023, then leads actual and
counterfactual inflation converge again.

Finally, we revisit the discussion about profits per unit. In Figure 4, we presented an index of
nominal profits per unit of gross output for manufacturing and the aggregate economy. In Figures
8e and 8f, we present analogous results from the model for goods and services.30 Similar to the
data, our model yields a sharp increase in profits for the goods sector during the 2021-2022 period,
even though this is not a targeted data moment. In contrast, the counterfactual economy with slack
constraints yields no such goods profit surge. Moreover, profits per unit are essentially flat through
the pandemic period (outside the 2020 spike), for both the economies with and without capacity
constraints. We conclude that the model provides a plausible explanation for the run-up in profits
for goods producers that occurred alongside the inflation takeoff, where both are explained in large
measure by binding capacity constraints.

3.4.3 Decomposing the Role of Individual Shocks

We now examine the role of individual shocks in explaining inflation outcomes. We start by filter-
ing smoothed shocks from the data. Specifically, we take a draw from the posterior distributions

30In the model, the log change in nominal profits per unit of output from a given base period ( ) is given
by: , where

. We add trend inflation to these log changes to make it comparable to the data in Figure 4,
and then we convert the log change to levels to plot the index.
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Note: Simulated values include measurement error, for comparability to data.



Decomposition Consumer Price Inflation
Individual Shocks + Tight Capacity

Figure 9: Counterfactual Consumer Price Inflation for Individual Shocks

(a) Individual Shocks
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(b) Individual Shocks with Capacity Constraints
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Note: In Panel (a), each series represents the simulated path of consumer price inflation (quarterly value, annualized)
for the indicated subset of smoothed shocks during 2020-2023. In Panel (b), each series represents the simulated path
of inflation for the indicated subset of shocks with capacity constraints set to their smoothed value.

for structural parameters and durations, use this draw to parameterize the state equation (Equation
20), and then apply the Kalman filter to the data to construct smoothed shocks. We then feed the
smoothed shocks into the structural model (summarized by Equation 17) to compute counterfac-
tual model outcomes. In each counterfactual scenario, we solve for the simulated equilibrium path
using Dynare’s OccBin procedure, which ensures that whether constraints bind at particular points
in time in response to shocks is endogenous. We repeat this procedure 1000 times, compute the
median across the simulated counterfactual series, and report the results in Figure 9.

In Figure 9a, we plot the path of aggregate consumer price inflation following four types of
shocks, each fed individually into the model: demand shocks (including both the discount rate
and goods-biased preference shocks), monetary policy shocks, capacity shocks, and cost shocks
(including domestic productivity and foreign cost shocks).31 In 2020, temporary negative demand
shocks yield a decline then rebound of inflation in 2020, while negative capacity shocks in the
third quarter of 2020 (as the economy re-opens) raise inflation. Into 2021, however, no single
shock appears to play a dominant role in explaining the path of inflation on its own.

In Figure 9b, we plot a second set of counterfactuals, which illustrate how particular shocks
interact with the capacity constraints. Because the model is non-linear, interactions between the
shocks and constraints are important for parsing the underlying sources of inflation. To illustrate

31In the demand, monetary policy, and cost shock counterfactuals, domestic and foreign capacity are set to their
steady state levels in all periods. Constraints therefore bind only if the filtered shocks push the economy to trigger the
constraints. In the capacity shock scenario, the shocks themselves move the realized level of capacity around, such
that capacity shocks themselves trigger the constraints. The final series is the value for inflation when all shocks are
fed simultaneously into the model.
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Tight capacity amplifies the impact of monetary policy shocks in 2021-2022.



Why does monetary policy matter so much?
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What should the Fed have done?

Binding capacity constraints alter the Phillips curve

πt = Γu(yt − ynt ) + βEtπt+1

πt = π̂n

t + Γ(yt − ynt ) + βEtπt+1(2)

with Γ > Γu and

π̂n
t = s

(1−s)(
1
ϑ
(ynt − y t(1))− rpt−1(1))



The Fed’s Problem

Min{it}Et

∞∑

t=0

βt(
π2
t

2
+

κ

2
(yt − y et )

2)

Suppose that capacity constraints only bind for one period (t):

Minit
(π̂n

t + Γ
ρ
(rnt − it))

2

2
+

κ

2

(
1

ρ
(rnt − it)

)2

Optimal policy:

it = rnt +
ρΓπ̂n

t

Γ2 + κ
> rnt

Intuition: when constraints bind, the Fed wants to increase the nominal
interest rate above the real rate inducing a negative output gap to reduce
inflation at time t.



What was the Fed thinking?

▶ The Fed did not realize that capacity constraints were binding,

▶ or assigned a low likelihood to the event that constraints were going
to bind for a protracted period of time

▶ Alternatively, the Fed might know constraints were binding but did
not realize the impact that has on inflation dynamics.

▶ Either way, there are two take away for the Fed

1. Incorporate in models the impact of binding constraints on price
dynamics

2. Monitor closely whether capacity constraints are binding. Note that
there are many forms of constraints, and monitoring a subset is not
good enough.
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