
Estimation of an equilibrium model with externalities:
Post-disaster neighborhood rebuilding

Fu, C. and Gregory, J., 2019

Dongchen He

Environmental Reading Group

April 3, 2025

1/21



Motivation

• Individuals’ decisions are often interrelated. One’s choice is affected by the choices of others.

• Examples:
‚ New technology adoption.
‚ Investment in financial markets.

• Key question: How to measure this spillover effects (externality)?

• Why important? The prediction of policy outcome can be biased if spillover effects are not
correctly captured.
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This Paper

• The Louisiana Road Home program (RH) that provided financial assistance to homeowners
affected by Hurricane Katrina.

• Regression Discontinuity Design (RDD) to identify the spillover effects of the RH program.

• Build a dynamic equilibrium model to capture this spillover effect, and run counterfactual
analysis.

‚ Partial equilibrium: no spillover
‚ General equilibrium: with spillover
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Data

• Assessor’s property data: time of home repairs & sales; transaction prices. 2004-2010

• Road Home program data: application dates, grant amounts, grant type, cost appraisal, and
private insurance payments paid to households.

• FEMA data: damage assessments (depth of flooding).

• 2000 Census data: demographic characteristics of the neighborhood.

• DNORS, ACS: salary and employment data.

• Federal Reserve Bank of New York Consumer Credit Panel/Equifax: neighborhood-level
credit scores.

Data are merged by street address: 60175 households living in 4795 blocks.
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Summary Statistics (Table 1)
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Two Facts of the Program

(1) There are two types of grant packages:
1 Rebuilding: up to $150,000
2 Relocation: up to $150,000 conditional on turning over the property to the state.

(2) There is a threshold of 51% damage to determine the RH grant.

A financial incentive shock for households just above 51% damage.
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Regression Discontinuity Design I

• Validity assumptions: Households cannot perfectly control damage fractions.

• Sample balance: Table 2

• Continuity at 51% in damage appraisal
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Regression Discontinuity Design II

Empirical challenge: identify two effects with one policy shock

• Direct effect: the effect of the RH grant on the household’s decision to rebuild.

• Spillover effect: the effect of the the rebuilding decisions of neighbors on the households.

Estimation Strategy:

• Group A: households with damage just above 51%

• Group B: households with damage just below 51%

• Group C: neighbors of group A.

• Group D: neighbors of group B.

• direct effect: A-B

• spillover effect: C-D
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Regression Discontinuity Design III

Direct financial effect:

• Figure (a): opportunity cost of relocating increased by $19.6k at the 51% threshold.

• Figure (b): the probability of rebuilding increases by 5% at the threshold.
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Regression Discontinuity Design IV

• Spillover effect = 2.7%

• Spillover effect operates primarily for the blocks that have experienced rebuilding rates of
50%-70%.
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Model Framework I

• blocks: j, household: i.

• Dynamic model: hurricane occurs at year t “ 0. Households decide to rebuild, relocate, or
neither from t “ 1 to t “ 5.

• households’ per-period utility

‚ cit: consumption.
‚ ajpiq ` gpµipiq,tq: neighborhood amenities:

‚ ajpiq: exogenous constant. µipiq,t: the fraction of neighbors who have rebuilt.
‚ contribution: gpµq “ S ˆ Λpµ;λq

‚ dit “ 1: rebuilding. dit “ ´1: relocating. dit “ 0: neither.
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Model Framework II

• Monetary incentives: Mortgage balance, cost/values of houses, cost of repairing/restoring
houses, RH grants, insurance payments, wages.

• intertemporal budget constraint:
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Household Problem: dynamic choice

• V0: waiting, V1: rebuilding, V´1: relocating.

• T : endogenous law of motion of rebuilding rate.
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Equilibrium
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Results

Full results (Table 3)

• Full rebuilding increases utility by an amount equivalent to a 53% increase in consumption.

• Full rebuilding increases the house sale price by 20%.
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Decoposition of the grant effects
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RH vs. Unconditional Grants

• Rebuilding grant ą relocation grant: households’ choices are biased, welfare loss.
• more rebuilding increases block amenity: welfare gain.

• welfare change: dWRH
i “ EVRH

i ´ pGrantRH
i ´ GrantUncon

i q

• No spillover: RH < Unconditional grants.
• With spillover: RH > Unconditional grants.
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Optimal Policy

relocation grant = p1 ´ ρq˚ rebuilding grant. Given optimal fraction ρ˚,
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Tipping I

Multiple equilibria could exist, and policy can intervene to restrict the choice set.
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Tipping II
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Take aways

• This paper proposes a dynamic equilibrium model to capture the spillover effects.

• Including spillover effects will result in different policy predictions.
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