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Motivation

• Question: Are responses to demand shocks state dependent?

• Average vs. conditional policy effects

• Evidence: Auerbach and Gorodnichenko (12), Tenreyro and
Thwaites (16)

• Theoretically possible, multiple candidate mechanisms

• Concerns:

• Robustness, e.g. Ramey and Zubairy (14), Santoro et al. (14)
• Little to no structure
• Identification

• Our approach:

• Commit to one mechanism: convex supply curves
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Outline

1. Motivation

2. Model

3. Estimation

4. Direct evidence on rationing

5. Conclusion
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Model

• Main assumption: Putty clay capacity limit Qi,t Evidence

• Convexity: markup adjustments, rationing, shift premia, etc.

• Observable concept of capacity utilization ui,t =
Xi,t

Qi,t

• Sufficient statistics estimating equation

• Object of analysis: Industry
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Equilibrium

• Supply of industry i

lnPi,t = Ξ (ui,t) + ln
wi,tLi,t
Xi,t

• Demand from country n

Xi,n,t = ωi,n,tXn,t

[
P ∗i,n,t
P∗n,t

]−σ

• Exchange rate
Pi,n,t = En,tP ∗i,n,t

• Market clearing

Xi,t = Gi,t +
∑
n

Xi,n,t
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Shocks

• Effective exchange rate depreciation of industry i

∆ei,t :=
∑
n

si,n,t−1∆ ln En,t

• si,n,t: sales share to country n
• n = 0 is the U.S. (with ∆ ln E0,t = 0)

• Defense spending shock

∆gi,t :=
Gi,t −Gi,t−1

Xi,t−1

• Use Bartik-type instrument with aggregate defense spending
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Outline

1. Motivation

2. Model

3. Data and Estimation

4. Conclusion
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Demeaned utilization

Data sources
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Estimation
Baseline specification

∆ lnXi,t = βe∆ei,t + βeu∆ei,t · ui,t−1 + βuui,t−1

+ controls + ωXi,t

• If βeu < 0 the supply curve is convex

• Controls include

1. Market size and prices
2. Unit costs
3. Capacity
4. Interactions with utilization

• Identification

• βu will in general be biased, βeu won’t
• Next turn to ∆ei,t
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Identification
Purification of ∆ei,t

1. Control for cost changes (Amiti et al., 14)

2. Decomposition (R2 of 28.3 percent)

∆ ln En,t = ∆ ln Ecomt + ∆ ln Especn,t

Then

∆ei,t = ∆ ln Ecomt × (1− si,0,t−1)︸ ︷︷ ︸
time FE × (1− si,0,t−1)

+
N∑
n=1

s̄n,t−1∆ ln Especn,t︸ ︷︷ ︸
time FE

+
N∑
n=1

(si,n,t−1 − s̄n,t−1) ∆ ln Especn,t︸ ︷︷ ︸
our shock
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Results: Quantities

Dependent variable ∆ lnXi,t

(1) (2) (3) (4) (5)

∆ei,t 2.79*** 2.85*** 1.27 2.02** 1.87
(0.75) (0.72) (0.90) (0.85) (2.07)

∆ei,t × ui,t−1 -22.30** -25.44*** -24.40*** -31.35*** -30.00***
(9.43) (7.88) (7.38) (6.34) (7.19)

ui,t−1 -0.04 -0.09 -0.16 -0.18** -0.23**
(0.09) (0.08) (0.10) (0.09) (0.08)

Baseline controls yes yes yes yes yes

Observations 819 819 819 819 819
R-squared 0.554 0.569 0.679 0.714 0.735
Industry FE no yes yes yes yes
Time FE no no yes yes yes
Time FE × (1− si,0,t−1) no no no yes yes
Higher order controls no no no no yes

Note: Driscoll-Kraay standard errors. Significance: *** p<0.01, ** p<0.05, * p<0.1.
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Interpreting of the interaction term

Dependent Variable: ∆ lnXi,t

Percentile Utilization rate Elasticity w.r.t. ∆ei,t

10th -0.085 4.69

25th -0.032 3.50

50th 0.012 2.52

75th 0.046 1.76

90th 0.075 1.12
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Results: Prices

Dependent variable ∆ lnPi,t

(1) (2) (3) (4) (5)

∆ei,t -0.12 -0.13 -0.13 0.25 -1.69*
(0.24) (0.23) (0.21) (0.74) (0.93)

∆ei,t × ui,t−1 4.89** 4.53** 5.99*** 5.66*** 5.10**
(1.74) (1.78) (1.97) (1.66) (1.93)

ui,t−1 -0.06* -0.07** -0.04 -0.04 -0.01
(0.03) (0.03) (0.04) (0.04) (0.04)

Baseline controls yes yes yes yes yes

Observations 819 819 819 819 819
R-squared 0.906 0.908 0.921 0.927 0.932
Industry FE no yes yes yes yes
Time FE no no yes yes yes
Time FE × (1− si,0,t−1) no no no yes yes
Higher order controls no no no no yes

Note: Driscoll-Kraay standard errors. Significance: *** p<0.01, ** p<0.05, * p<0.1.
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Outline

1. Motivation

2. Model

3. Data and Estimation: Extension to defense spending

4. Conclusion
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Results

Note: Shaded areas are one standard error bands, clustered by industry
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Conclusion

• Structural model with capacity constraints

• Sufficient statistics approach to estimation

• Responses to demand shocks are highly state
dependent

• Evidence consistent with convex supply curves

• Implications for stabilization policy?
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Survey Form

back
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Nonparametric Estimation: Quantities

back
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Results: Quantities

Dependent Variable: ∆ lnXi,t

RHS Variable (1) (2) (3) (4)∑
n si,n,t−1∆ ln En,t 2.22*** 0.48 0.83 2.20***

(0.60) (0.80) (0.80) (0.57)∑
n si,n,t−1∆ ln En,t · ui,t−1 -16.32*** -32.12*** -30.08*** -17.32***

(5.48) (5.70) (5.40) (5.43)
∆ ln qi,t 0.98*** 0.99***

(0.04) (0.05)
∆ ln qi,t · ui,t−1 -0.54 -0.38

(0.57) (0.55)
∆ lnmci,t -0.03 -0.17***

(0.04) (0.05)
∆ lnmci,t · ui,t−1 -0.55 -0.64

(0.56) (0.86)

Other variables yes yes yes yes

Observations 819 819 819 819
R-squared 0.62 0.37 0.39 0.62
Industry FE no no no no
Time FE no no no no

Driscoll-Kraay standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1. back
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Results: Quantities

Dependent Variable: ∆ lnXi,t

RHS Variable (1) (2) (3) (4)∑
n si,n,t−1∆ ln En,t 0.85 -0.16 -0.15 0.89

(0.81) (0.81) (0.78) (0.83)∑
n si,n,t−1∆ ln En,t · ui,t−1 -16.62*** -22.33*** -21.21*** -16.97***

(4.36) (6.86) (6.78) (4.43)
∆ ln qi,t 0.96*** 0.97***

(0.11) (0.11)
∆ ln qi,t · ui,t−1 -0.57 -0.48

(0.71) (0.66)
∆ lnmci,t -0.06** -0.11**

(0.03) (0.04)
∆ lnmci,t · ui,t−1 -0.36 -0.63

(0.45) (0.64)

Other variables yes yes yes yes

Observations 819 819 819 819
R-squared 0.70 0.61 0.61 0.70
Industry FE yes yes yes yes
Time FE yes yes yes yes

Driscoll-Kraay standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1. back
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Cross-sectional distribution of utilization

back
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Data

• Sample

• Manufacturing 3-digit NAICS industries (21)
• Old OECD countries
• 1972 - 2011

• Penn World Tables: exchange rates, GDP, deflator

• Federal Reserve Board: capacity, utilization

• NBER CES Manufacturing Industry Database: prices, sales,
inventories, unit cost:

wL

X
=

Production Wages + Material Cost + Energy Cost

Output

• Peter Schott’s website: exports

back
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