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Abstract

This paper empirically assesses the incidence and efficiency of Round I of the federal
urban Empowerment Zone (EZ) program using confidential microdata from the Decennial
Census and the Longitudinal Business Database. Using rejected and future applicants to the
EZ program as controls, we find that EZ designation substantially increased employment in
zone neighborhoods and generated wage increases for local workers without corresponding
increases in population or the local cost of living. The results suggest the efficiency costs of
first Round EZs were relatively small.
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FIGURE 1b: MEANS BY YEAR AND TREATMENT STATUS
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Akron (Summit) x x EC-1 Louisville x x EC-1

Albany (Dougherty) x EC-1 Lowell x RC

Albuquerque (Bernalillo) x x EC-1 Manchester (Hillsborough) x x EC-1

Anniston x Memphis x x RC

Atlanta x x x RC Miami x x EC-1 EZ-2

Austin x x Milwaukee x x RC

Baltimore x x x Minneapolis x x EC-1 EZ-2

Bellmead x EC-1 Mobile x x RC

Benton Harbor x Monroe x RC

Boston x EEC-1 EZ-2 Muskegon x EC-1

Bridgeport x x EC-1 Nashville (Davidson) x EC-1

Buffalo / Lackawanna x RC New Haven x EC-1 EZ-2

Camden RC New Orleans x x RC

Charleston-SC x RC New York x x x

Charleston-WV x x Newark x RC

Charlotte (Mecklenburg) x x EC-1 Niagara Falls RC

Chattanooga x RC Norfolk x x EC-1 EZ-2

Chester x Oakland x x EEC-1

Chicago x x x RC Ogden (Weber) x EC-1

Cincinnati x EZ-2 Oklahoma City x x EC-1 EZ-3

Cleveland x SEZ-1 Omaha (Douglas) x x EC-1

Columbia x EZ-2 Orange x

Columbus x EZ-2 Peoria x x

Corpus Christi x RC Philadelphia/Camden x x x RC

Cumberland EZ-2 Phoenix x x EC-1

Dallas x x EC-1 Pine Bluff x

Denver x x EC-1 Pittsburgh x x EC-1

Des Moines (Polk) x EC-1 Port Arthur x

Detroit x x x RC Portland x x EC-1

East Chicago x x EZ-2 Portsmouth x x EC-1 EZ-2

East St Louis x x EC-1 EZ-2 Providence x x EC-1

El Paso x x EC-1 EZ-2 Richmond x x

Evans x RC Rochester x x RC

Fairbanks x Sacramento x

Flint x x RC San Antonio x x EC-1 EZ-3

Fort Lauderdale x San Diego x x RC

Fort Worth x San Francisco RC

Fresno x x EZ-3 Santa Ana EZ-2

Gary x x EZ-2 Savannah x x

Greeley x RC Schenectady RC

Hamilton RC Shreveport x

Hammond x x EZ-2 Sioux x

Harrisburg (Dauphin) x EC-1 Springfield (Hampden) x x EC-1

Hartford x x St. Louis x x EC-1 EZ-2

Houston x x EEC-1 St. Paul (Ramsey) x x EC-1

Huntington EZ-2 Steubenville x

Indianapolis (Marion) x x EC-1 Sumter x EZ-2

Ironton EZ-2 Syracuse x EZ-3

Jackson (Hinds) x x EC-1 Tacoma x RC

Jacksonville x x EZ-3 Tampa x EC-1

Kansas city-KS x x EEC-1 Tucson x x EZ-3

Kansas city-MO x x EEC-1 Waco x EC-1

Knoxville x x EZ-2 Washington x EC-1 EnZ

Lake Charles x Whitehall x

Las Vegas (Clark) x EC-1 Wilmington (New Castle) x EC-1

Lawrence RC Yakima RC

Little Rock (Pulaski) x x EC-1 EZ-3 Yonkers EZ-3

Los Angeles x x SEZ-1 RC Youngstown x

TABLE A1: TREATMENT BY CITY

Note: Sample refers to the untrimmed sample. EZ-1 refers to cities in the treated group (Empowerment Zones in Round I in 1994). Application refers to cities that applied to get an 

EZ-1. SEZ-1 refers to cities that received a Supplemental Empowerment Zone (Round I, 1996). EC-1 refers to Enterprise Community awarded in Round I (1994), EEC-1 refers to 

Enhanced Enterprise Community awarded in Round I (1994), EZ-2 refers to Empowerment Zone awarded in Round II (2000), RC refers to Renewal Community awarded in Round 

III (2002),  EZ-3 refers to Empowerment Zone awarded in Round III (2002) and EnZ refers to the Enterprise Zone awarded in Round III (2002)
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Dep Variable: Census tract level EZ dummy Coeff. s.e.

City Covariates:

Change in log of city population 1980-1990 4.206 5.792

Change in city employment rate 1980-1990 23.951 13.457

Proportion of city population black (1990) 10.314 3.434

Total city crime / population* 100 (1990) -25.540 17.871

Proportion of city employment in manufacturing (1990) 9.790 7.430

Proportion of city employment in city government (1990) 18.747 14.286

Tract Covariates (non spatial moving average):

Indicator for Central Business District (1990) -2.221 0.516

Tract Covariates (spatial moving average):

Poverty > 25% (1990) 0.071 0.960

Poverty > 35% (1990) 1.480 0.757

Unemployment rate (1990) 1.149 3.781

Ratio of number of 1990 households with tenure > 10 years to 1980 population 0.577 0.300

Change in proportion of employed tract residents commuting < 25 minutes (1980-1990) 7.896 5.430

Change in proportion of tract workers with college degree (1980-1990) 4.136 2.236

Proportion Hispanic (1990) -0.567 5.577

Proportion Hispanic (1980) -2.115 3.027

Proportion black (1990) 3.524 2.721

Proportion black (1980) 11.125 4.739

Proportion of structures vacant (1990) 11.238 4.347

Proportion of structures vacant (1980) -15.412 6.711

Building age index (1990) 1.058 0.627

Proportion < 18 years old (1990) 0.512 8.120

Proportion < 18 years old (1980) -22.612 8.120

Proportion of households female headed (1990) -3.058 3.837

Proportion of households female headed (1980) 12.352 3.901

Proportion >= 65 years old (1990) -16.512 7.596

Proportion >= 65 years old (1980) 0.020 9.349

Proportion of population who are high school dropouts (1990) 9.707 6.090

Proportion of population who are high school dropouts (1980) 7.202 9.580

Change in mean log of housing values (1980-1990) -0.105 0.790

Change in mean log of rent (1980-1990) -1.952 2.078

Change in log of tract population (1980-1990) -1.383 1.170

Change in log of households (1980-1990) 1.128 1.827

Change in mean log wage of tract residents (1980-1990) 3.923 2.197

Change in mean log wage of tract workers (1980-1990) -4.794 1.467

Change in log of tract employment - LBD (1987-1992) 0.560 0.622

Change in log of average earnings per tract worker - LBD (1987-1992) 1.767 1.161

Change in log of number of tract establishments - LBD (1987-1992) 0.209 0.753

Intercept -10.954 4.788

Number of tracts 1663

Number of clusters (untrimmed) 69

Pseudo-R
2 

0.4179

TABLE A.2: PROPENSITY SCORE MODEL

Note: City covariates are from the City Databook. Covariates marked as LBD come from the Longitudinal Business Database. All other 

covariates come from the Census. See Appendix II for details. The construction of the spatial moving averages is explained in Appendix 

II.G.
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EZ's Rejected/

Future 

Zones

EZ's Rejected/

Future 

Zones

Rejected/

Future 

Zones 

Reweighted[1] [2] [3] [4] [5]

Standard Deviation (census tracts)

Log(Jobs) -- LBD 2.168 2.237 2.179 2.267 2.167

Log(Establishments) --LBD 0.856 1.124 0.862 1.085 0.975

Log(Earnings Per Worker) --LBD 0.138 0.121 0.137 0.124 0.118

Log(Jobs) -- JTW 1.455 1.527 1.467 1.498 1.428

Log(Hourly Wage) -- JTW 0.043 0.031 0.043 0.034 0.040

Employment Rate 0.012 0.011 0.012 0.011 0.009

Unemployment Rate 0.013 0.006 0.013 0.007 0.007

Poverty Rate 0.021 0.017 0.021 0.018 0.018

Log(Population) 0.385 0.328 0.386 0.327 0.394

Prop. Black 0.108 0.127 0.108 0.125 0.100

Prop. Latino 0.082 0.070 0.082 0.079 0.079

Prop. College 0.004 0.006 0.004 0.005 0.003

Prop. High school dropouts 0.007 0.006 0.007 0.006 0.006

Prop pop. age 65+ 0.007 0.004 0.007 0.004 0.005

Prop. pop. age <18 0.009 0.008 0.009 0.008 0.009

Prop. of HHs with public assistance 0.020 0.015 0.020 0.016 0.015

Prop. female-headed HH 0.019 0.015 0.019 0.015 0.011

Prop. Workers Travel less 20 min 0.003 0.007 0.003 0.007 0.005

Log(Rent) 0.133 0.150 0.134 0.152 0.128

Log(House Value) 0.632 0.408 0.635 0.432 0.481

Prop. Vacant Houses 0.012 0.007 0.012 0.006 0.007

Prop. In same house 0.011 0.018 0.011 0.017 0.017

Log (Zone Jobs Held by Zone Residents) 0.919 0.977 0.925 0.987 1.036

Log (Zone Jobs Held by Non-Residents) 1.576 1.815 1.590 1.797 1.752

Log (Non-Zone Jobs Held by Zone Residents) 0.720 0.658 0.724 0.668 0.795

Log (Hourly Wage of Zone Residents Working in Zone) 0.230 0.120 0.232 0.126 0.135

Log (Hourly Wage of Zone Workers) 0.073 0.058 0.074 0.062 0.068

Standard Deviation (city)

Total crime / population* 100 0.001 0.001 0.001 0.001 0.001

Avg. across tracts % black 0.029 0.038 0.029 0.037 0.030

Prop. of workers in Manufacture 0.002 0.003 0.002 0.003 0.003

Prop. of workers in city government 0.001 0.001 0.001 0.001 0.001

Log(Population) 0.852 0.749 0.841 0.810 0.818

Observations (number of census tracts) 234 1429 232 1088 1088

TABLE A.3.A: SECOND MOMENTS IN 1990 TREATMENT AND CONTROLS
Untrimmed Trimmed

Note: Covariates marked JTW are based on the Journey-to-Work component of the Decennial Census. Covariates marked as LBD come 

from the Longitudinal Business Database. All other tract level covariates come from the Census. City covariates are from the City 

Databook. Columns [1] and [2] report statistics for the complete (i.e. untrimmed) sample. Columns [3]-[5] report statistics for a sample that 

has been trimmed based on the estimated propensity score (see Section IV for details.) Columns [1] and [3] show statistics for census tracts 

inside EZs; columns [2] and [4] for control tracts in rejected or future treated areas (see Table A1 for details); column [5] shows statistics 

for control areas that have been parametrically reweighted (see Section III for details.)
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EZ's Rejected/

Future 

Zones

EZ's Rejected/

Future 

Zones

Rejected/

Future 

Zones 

Reweighted[1] [2] [3] [4] [5]

Mean (census tracts)

Log(Jobs) -- LBD -0.080 -0.061 -0.081 -0.060 -0.060

Log(Establishments) --LBD -0.070 -0.053 -0.075 -0.058 -0.072

Log(Earnings Per Worker) --LBD 0.244 0.187 0.245 0.190 0.204

Log(Jobs) -- JTW -0.199 -0.124 -0.203 -0.136 -0.209

Log(Hourly Wage) -- JTW 0.404 0.378 0.402 0.378 0.393

Employment Rate 0.009 -0.013 0.009 -0.010 0.002

Unemployment Rate 0.048 0.042 0.048 0.040 0.037

Poverty Rate 0.042 0.061 0.043 0.054 0.027

Log(Population) -0.209 -0.117 -0.210 -0.131 -0.183

Prop. Black 0.025 0.035 0.025 0.029 0.015

Prop. Latino 0.018 0.023 0.018 0.022 0.019

Prop. College 0.026 0.014 0.026 0.014 0.017

Prop. High school dropouts 0.025 0.019 0.026 0.023 0.027

Prop pop. age 65+ 0.004 -0.003 0.003 0.000 0.007

Prop. pop. age <18 -0.011 -0.006 -0.011 -0.010 -0.023

Prop. of HHs with public assistance 0.003 0.033 0.003 0.029 0.004

Prop. female-headed HH 0.062 0.066 0.062 0.068 0.067

Prop. Workers Travel less 20 min -0.042 -0.058 -0.041 -0.057 -0.043

Log(Rent) 0.600 0.608 0.598 0.616 0.628

Log(House Value) 0.653 0.600 0.651 0.636 0.632

Prop. Vacant Houses 0.037 0.037 0.037 0.036 0.019

Prop. In same house -0.022 -0.028 -0.022 -0.027 -0.035

Log (Zone Jobs Held by Zone Residents) -0.184 -0.145 -0.185 -0.147 -0.157

Log (Zone Jobs Held by Non-Residents) -0.149 -0.101 -0.152 -0.113 -0.198

Log (Non-Zone Jobs Held by Zone Residents) -0.146 -0.057 -0.147 -0.061 -0.103

Log (Hourly Wage of Zone Residents Working in Zone) 0.378 0.431 0.379 0.427 0.455

Log (Hourly Wage of Zone Workers) 0.440 0.479 0.441 0.480 0.483

Means (city)

Total crime / population* 100 0.009 0.013 0.009 0.012 0.010

Avg. across tracts % black 0.060 0.052 0.061 0.055 0.065

Prop. of workers in Manufacture -0.070 -0.061 -0.070 -0.065 -0.071

Prop. of workers in city government 0.022 -0.003 0.022 -0.002 -0.003

Log(Population) -0.064 -0.015 -0.065 -0.024 -0.065

Observations (number of census tracts) 234 1429 232 1088 1088

TABLE A.3.B: CHANGES 1980-1990 TREATMENT AND CONTROLS
Untrimmed Trimmed

Note: Covariates marked JTW are based on the Journey-to-Work component of the Decennial Census. Covariates marked as LBD come from 

the Longitudinal Business Database and are analyzed over the period 1987-1992, all other tract level covariates come from the Census and 

analyzed over the period 1980-1990. City covariates are from the City Databook. Columns [1] and [2] report statistics for the complete (i.e. 

untrimmed) sample. Columns [3]-[5] report statistics for a sample that has been trimmed based on the estimated propensity score (see Section 

IV for details.) Columns [1] and [3] show statistics for census tracts inside EZs; columns [2] and [4] for control tracts in rejected or future 

treated areas (see Table A1 for details); column [5] shows statistics for control areas that have been parametrically reweighted (see Section III 

for details.)
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Sample
Model Naïve OLS PW Naïve OLS PW Naïve OLS PW

[1] [2] [3] [4] [5] [6] [7] [8] [9]
Log (Jobs) -LBD 0.117 0.124 0.093 0.052 0.080 0.065 0.122 0.138 0.153

[0.070]* [0.068]* [0.030] [0.042] [0.042]* [0.030] [0.056]* [0.047]** [0.040]**

Log (Jobs) -JTW 0.227 0.240 0.191 0.211 0.202 0.213 0.190 0.193 0.175
[0.119]* [0.110]  [0.070]** [0.119]  [0.079]** [0.078]* [0.082]* [0.070]*** [0.054]**

Log (Zone Jobs Held by Zone Residents) 0.206 0.172 0.199 0.143 0.112 0.147 0.138 0.120 0.132
[0.115]* [0.084]  [0.053]** [0.120]  [0.087]  [0.067]  [0.094]  [0.068]   [0.055]  

Log (Zone Jobs Held by Non-Residents) 0.208 0.209 0.158 0.167 0.150 0.148 0.172 0.170 0.146
[0.106]* [0.107]  [0.060]* [0.089]  [0.062]* [0.060]** [0.067]* [0.061]*** [0.047]**

Log (Non-Zone Jobs Held by Zone Residents) 0.093 0.147 0.156 0.053 0.047 0.048 0.073 0.094 0.094
[0.073]  [0.068]** [0.052]** [0.094]  [0.069]  [0.055]  [0.062]  [0.061]   [0.045]  

Log (Average Earnings per Worker) 0.028 0.029 0.017 0.037 0.042 0.031 0.011 0.022 0.003
[0.019] [0.022] [0.007] [0.038] [0.038] [0.019] [0.026]  [0.026]  [0.013]  

Log (Hourly Wage of Zone Workers) -0.002 0.014 0.028 0.002 0.018 0.019 -0.011 0.022 0.026
[0.032]  [0.019]  [0.016]  [0.028]  [0.027]   [0.019]  [0.018]   [0.018]   [0.011]   

Log (Hourly Wage of Zone Residents) -unadjusted 0.057 0.086 0.062 0.051 0.060 0.058 0.014 0.039 0.030
[0.046]  [0.038]* [0.026]  [0.035]  [0.028]** [0.023]  [0.030]   [0.021]*  [0.017]   

Log (Hourly Wage of Zone Residents) -adjusted 0.048 0.071 0.049 0.049 0.057 0.053 0.017 0.041 0.033
[0.039]  [0.035]* [0.021]  [0.036]  [0.029]*  [0.021]  [0.028]   [0.022]*  [0.017]   

Log (Hourly Wage of Zone Residents) -comp. 0.008 0.015 0.013 0.002 0.003 0.006 -0.003 -0.002 -0.003
[0.007]  [0.006]** [0.004]* [0.006]  [0.005]   [0.004]  [0.006]   [0.004]   [0.003]   

Log (Hourly Wage of Zone Residents Working in Zone) 0.054 0.157 0.145 0.090 0.146 0.136 0.071 0.118 0.115
[0.035]* [0.068]** [0.046]** [0.053]  [0.074]*** [0.053]** [0.041]*  [0.046]*** [0.038]***

Log (Hourly Wage of Non-Residents Working in Zone) -0.010 -0.011 0.012 -0.008 -0.001 0.007 -0.019 0.009 0.019
[0.030]  [0.020]  [0.014]  [0.028]  [0.026]   [0.018]  [0.018]   [0.021]   [0.011]   

Log (Hourly Wage of Zone Residents Working Outside Zone) 0.058 0.080 0.069 0.046 0.071 0.074 0.012 0.059 0.058
[0.043]  [0.030]** [0.020]** [0.032]  [0.036]*  [0.022]  [0.026]   [0.026]** [0.015]*  

Log (Establishments) 0.025 0.029 -0.006 -0.001 0.015 0.014 0.050 0.052 0.043
[0.028] [0.036] [0.024] [0.026] [0.024] [0.017] [0.032]* [0.027]* [0.018]  

Log (Rent) -unadjusted 0.029 0.041 0.058 0.021 0.011 0.014 0.005 0.024 0.032
[0.031]   [0.026]   [0.014]** [0.041]   [0.024]   [0.020]   [0.040]   [0.023]   [0.022]   

Log (Rent) -adjusted 0.023 0.031 0.050 0.007 -0.003 0.000 0.001 0.017 0.027
[0.026]   [0.029]   [0.015]*  [0.036]   [0.019]   [0.019]   [0.036]   [0.022]   [0.021]   

Log (Rent) -comp. 0.006 0.010 0.009 0.014 0.014 0.014 0.004 0.007 0.006
[0.013]   [0.006]   [0.004]   [0.014]   [0.011]   [0.008]   [0.010]   [0.008]   [0.006]   

Log (House Value) -unadjusted 0.413 0.475 0.445 0.380 0.316 0.324 0.344 0.341 0.354
[0.287]   [0.185]** [0.153]** [0.238]   [0.180]*  [0.155]   [0.171]*  [0.128]*** [0.104]** 

Log (House Value) -adjusted 0.411 0.473 0.439 0.372 0.306 0.311 0.338 0.343 0.353
[0.289]   [0.187]** [0.151]** [0.232]   [0.179]*  [0.151]   [0.166]*  [0.133]*** [0.108]** 

Log (House Value) -comp. 0.002 0.003 0.006 0.008 0.010 0.013 0.006 -0.002 0.000
[0.009]   [0.011]   [0.006]   [0.008]   [0.006]   [0.005]*  [0.009]   [0.006]   [0.005]   

Log (Households) 0.072 0.045 0.074 -0.065 -0.042 -0.053 0.026 0.017 0.025
[0.070]   [0.030]   [0.022]   [0.053] [0.031] [0.024] [0.060] [0.029]  [0.026]

Log (Population) 0.057 0.041 0.052 -0.027 -0.005 -0.011 0.027 0.033 0.042
[0.063]   [0.033]   [0.015]   [0.024] [0.029] [0.017] [0.048] [0.027]  [0.023]

% Same House as Five Yrs Ago -0.006 0.014 0.016 -0.001 0.004 0.004 -0.003 -0.001 0.000
[0.011]   [0.008]   [0.006]   [0.012] [0.011] [0.007] [0.010] [0.008]  [0.005]

% Vacant Houses 0.004 -0.004 0.005 0.000 -0.012 -0.009 0.016 0.003 0.007
[0.011]   [0.010]   [0.007]   [0.015]   [0.013]   [0.010]   [0.012]   [0.008]   [0.007]   

Note: Outcomes marked JTW are based on the Journey-to-Work component of the Decennial Census. Outcomes marked as LBD come from the Longitudinal Business Database and are analyzed over the 
period 1992-2000, all other outcomes come from the Census and analyzed over the period 1990-2000. "Adjusted" outcomes controls for demographic changes at the micro-level (see Appendix III.) "Comp." 
outcomes refer to impact on the outcome due to changes in demographic composition. Columns [1]-[3] give differences-in-differences (DD) estimates on a sample that includes as controls only the original 
tracts that were rejected by HUD in the application process. Columns [4]-[6] show DD estimates on a sample that includes the baseline sample but discards New York's census tracts. Columns [7]-[9] show 
DD estimates on a sample that includes the baseline sample and the two Supplemental EZs as treated (Los Angeles and Cleveland).Columns labeled "Naive"  report a DD estimate without controls. Columns 
labeled "OLS" report the OLS DD estimate controlling for lagged city and tract level characteristics. Columns labeled "PW" report parametric reweighting DD estimates. See Appendix II.G for list of 
covariates. Standard errors are shown in square brackets and are clustered by city.  Stars reflect significance level obtained by a clustered wild bootstrap-t procedure described in the Appendix. Legend: * 
significant at 10% level; ** significant at 5% level; *** significant at 1% level. See the Appendix, Section III and Section VI for details.

TABLE A4: ROBUSTNESS CHECKS (SAMPLES)
Rejected No New York with SEZs
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FIGURE A1: CHICAGO EMPOWERMENT ZONE
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FIGURE A2: OVERLAP
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Appendix I: Methods

A. Computation of PW Estimator
We run a pooled tract-level regression of the form

∆Ytzc = µ1Tz + (1− Tz)×X ′n(t)α
x + (1− Tz)× P ′cαp + etzc

where Xn(t) is assumed to include a constant. Note that because this regression is fully interacted, µ̂1 will
evaluate to the mean of ∆Ytzc among the EZ tracts. Let Zt =

[
Xn(t), Pc

]
and α̂ = [α̂x, α̂p]′. The

counterfactual mean estimate for treated observations may be computed as

µ̂0 =
1

N1

∑
t

TtZ
′
tα̂

=
1

N1

∑
t

TtZ
′
t

(∑
l

(1− Tl)ZlZ ′l

)−1∑
m

(1− Tm)Zm∆Ymzc


=

∑
m

(1− Tm)ωm∆Ymzc

where the ωm = 1
N1

∑
t

TtZ
′
t

(∑
l

(1− Tl)ZlZ ′l
)−1

Zm are weights obeying
∑
m

(1− Tm)ωm = 1. It

is straightforward to verify that for any covariate Qt ∈ Zt,
∑
t

(1− Tt)ωtQt = 1
N1

∑
t

TtQt. Hence the

regression weights yield reweighted covariate means among the controls numerically equivalent to the cor-
responding covariate means in the treatment group. See Kline (2011) for the interpretation of this procedure
as a propensity score reweighting estimator. We use these weights in computing the reweighted control
means reported in Figures 1a&b and column 5 of Table 3. Tract level covariate means are not perfectly
balanced in Table 3 because we condition on distance weighted averages of covariates rather than tract level
variables themselves.

The treatment effect estimator in (13) may be written θ̂ = µ̂1 − µ̂0, which is the quantity reported in
our PW impact estimates. An analytical variance estimate may be computed as

V̂ ar
(
θ̂
)

= V̂1 +

(
1

N1

∑
t

TtZ
′
t

)
V̂ 0

(
1

N1

∑
t

TtZ
′
t

)′

where V̂ 0 is the standard OLS cluster robust estimator of the covariance matrix of the estimated parameters
(α̂x, α̂p) and V̂1 is the corresponding variance estimate of µ̂1. We use this analytical variance estimate to
construct an asymptotic pivot for use in our wild bootstrap procedure.

B. Wild Bootstrap Inference
As suggested by Cameron, Gelbach, and Miller (2008) we conduct inference using the cluster robust
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percentile-t wild bootstrap with Rademacher weights. We impose the null hypothesis that the coefficient
on the EZ dummy is zero when computing our residuals. This is done both for computation of standard
errors and p-values. See Kline and Santos (2010) for more on the theory and performance of cluster-robust
wild bootstrap tests in small samples.

Appendix II: Data

A. Census
We use data from the 1980, 1990, and 2000 long-form Decennial Census of population. Variables are
drawn from the person, household, and geography files. Geographic variables on the 1980 and 2000 files
use codes pertaining to the census geographic boundaries of their vintage. For both 1980 and 2000, we
map place of residence geographic variables and place of work geographic variables to 1990 census tracts
using crosswalk files from MABLE/Geocorr. Variables derived from Decennial Census data include mean
log wages and earnings by place of residence and by place of work, job counts by place of residence and
by place of work, housing characteristic variables, and demographic variables used in the propensity score
model and to construct regression adjusted outcomes.

Individual’s wages are computed by dividing labor income in the previous year by the product of weeks
worked in the previous year and usual hours per week. We exclude wage observations based on allocated
earnings, hours, or weeks from our analysis and winsorize nonmissing wages from below at 80% of the
federal minimum wage in each year and from above at 40 times the federal minimum wage in each year.

B. LBD and SSEL
We use business data from the 1987, 1992, and 2000 Longitudinal Business Database (LBD) files. The
LBD provides longitudinally linked establishment-level data for all establishments with paid employees
contained in the Census Bureau’s Standard Statistical Establishment List (SSEL). Data contained on these
files comes primarily from the Economic Census and is supplemented with tax records from the Internal
Revenue Service. We coded each establishment to a 1990 census tract using an algorithm described below
based on the raw street addresses provided on the SSEL. In addition to establishments’ locations, we observe
each establishment’s age, size (number of employees), payroll, industry, and whether the establishment
belongs to a multi-establishment firm.

The outcomes in the first panel of Table 5 were computed as sums or averages over the universe of firms
in each tract/year. Logs were then taken at the tract level and outcomes were differenced over time. The
outcomes in the remaining panels were constructed for the subset of firms present in a given tract in 1992
obeying any stated restrictions on firm size. Sums or averages for this population were then applied at the
tract/year level and logs were again taken at the tract level and then differenced over time.

C. County/City Databook
We extract from the County/City Databook (CCD) 1980, 1990, and 2000 values of city level variables such
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as crime rate, percentage of workers in the manufacturing sector and percentage of workers working in the
government.

D. HUD
We have information on 73 of the 78 applications sent to HUD. We have repeatedly requested the 5 missing
applications to no avail. Our dataset also includes all census tracts that belong to any urban EZ, EC, En-
hanced Enterprise Community (EEC), or Renewal Community (RC) of all the first three rounds. (See Table
A1 for more details).

E. MABLE/Geocorr
The MABLE/Geocorr engine generates files showing the correspondence between a wide variety of Census
and cartographic geographies in the United States. We use Geocorr 1990 to map each 1980 census tract
to one or more 1990 census tracts and Geocorr 2000 to map each 2000 census block to one or more 1990
census tracts. The resulting crosswalk is used to assign a 1990 census tract to each observation in: the
1980 Decennial Census (by place of residence and place of work), the 2000 Decennial Census (by place of
residence and place of work), and the geocoded LBD data (by establishment location).

In some cases the geographic mappings are not unique. For cases in which an observation’s geography
maps to multiple 1990 census tracts, we create one duplicate of the observation being mapped for each
potential 1990 target census tract and then weight each source observation in a manner that maintains repre-
sentativeness. When mapping 1980 census tracts to 1990 census tracts, weight is allocated across duplicated
observations in proportion to the distribution of the tract’s 1980 population across 1990 tracts. When map-
ping 2000 census blocks to 1990 census tracts, weight is allocated equally across duplicated observations.

We also use Geocorr 2000 to match each census tract to one or more places (cities, townships, villages,
etc.). Each census tract that crosses city boundaries was allocated to the city where the majority of the tract’s
population is located.

F. Missingness/Weighting
We exclude observations with missing and allocated values when constructing several of the tract-level
variables included in the analysis. In most of these cases, we correct for the potential introduction of non-
random selection by weighting nonmissing observations by the inverse of an estimate of the probability of
the observation’s inclusion.

A first set of missingness weights (applied to Decennial Census data) equals the inverse of the prob-
ability of an individual having a valid (non-missing and non-allocated) place of work variable conditional
on observable traits and on the individual being employed. We estimate that conditional probability with
a linear probability model that includes main effects and all two-way interactions of age (under 20, 20-39,
40-64, and 65+), sex, race (black, white, and other), and education (dropout, high school grad, some college,
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and bachelors) and includes main effects for class of worker, wage decile (where missing wages are treated
as an eleventh decile), and tract of residence. The model is estimated separately by county, year, and EZ
assignment status according to tract of residence. Predicted values were winsorized to lie in the interval
[0.025, 1]. These weights are applied when computing tract aggregates of quantities defined by individuals’
places of work. Those aggregates include numbers of jobs and total earnings for tract workers residing in
the zone, for tract workers residing outside of the zone, and for tract residents working outside of the zone.

A second set of missingness weights (applied to Decennial Census data) equals the inverse of the prob-
ability that an individual has a valid (non-missing and non-allocated) place of work variable conditional on
observable traits and on the individual being employed and having a non-allocated wage. We again estimate
that conditional probability with a linear probability model that includes main effects and all two-way in-
teractions of age, sex, race, and education and includes main effects for class of worker, wage decile, and
tract of residence. The model is estimated separately by county, year, and residence tract EZ assignment
status. Predicted values are again winsorized to lie in the interval [0.025, 1]. These weights are applied
when computing mean wages by individuals’ places of work. These variables include mean log wages of
tract workers residing in the zone, mean log wages of tract workers residing outside of the zone, and mean
log wages of tract residents employed outside of the zone.

A third set of weights (applied to LBD data) equals the inverse of the probability that an establishment
received a valid geocode during our geocoding algorithm conditional on observable establishment traits.
Because the set of potential covariates was much smaller in this case the probabilities were estimated us-
ing parametric logit models. The explanatory variables in these models were dummies for establishment
age (full vector of indicators for each possible age), establishment size (defined by total employment cate-
gories; 0-99, 100-249, 250-499, 500-999, and 1000+), and 1-digit industry categories. Separate missingness
models were estimated for single establishment firms and establishments belonging to multi-establishment
firms within each county-year combination. These weights were applied in construction of all LBD based
variables.

For a small fraction of tract-years, we did not observe any tract workers who reside in the zone containing
the tract (local workers). To deal with this problem we replaced the change in the log of the number of
local workers with the gross change divided by the average number of local workers in the two periods as
suggested by Davis, Haltiwanger, and Schuh (1993). This measure varies between -2 and 2 and is well
defined for tracts that have at least one local worker in either 1990 or 2000. For most tracts this measure
yields values very close to the change in logs.

For tracts with no local workers we stochastically impute the mean log wage of such workers. We first
regress the mean log wage of local workers on a large set of contemporaneous tract level covariates36 in

36The covariates included in this regression are: mean log wage of tract residents, mean log wage of tract workers
residing outside of the zone, mean log wage of tract residents working outside of the zone, fraction of tract residents
with a commute less than 25 minutes, fraction of tract residents who are black, fraction of tract residents who are
Hispanic, fraction of tract residents who are high school dropouts, fraction of tract residents with college attendance,
fraction of tract residents greater than 65 years old, fraction of tract residents less than 18 years old, fraction of tract
residents who are employed, fraction of tract residents below the poverty line, log of tract population, log of tract area,
log of the number of households living in the tract, an indicator for whether the tract was in the central business district
in 1990, the distance to the central business district, and a vector of state-city fixed effects.
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tracts for which the mean log wage of local workers is well defined. A separate regression is run for each
Decennial Census year by EZ treatment status. R2 statistics from the imputation regressions are very high,
often exceeding 0.9. We then impute a mean log wage for local workers for tracts missing that variable by
assigning the sum of the linear prediction from this regression and a draw from a normal distribution with
mean zero and standard deviation equal to the root mean squared error from the regression. Log wages are
then re-winsorized to relative to the minimum wage.

G. Covariates / Spatial Moving Averages
We include spatial moving averages of pre-treatment variables as controls in our regression adjusted impact
estimates. For each control variable, the spatial moving average assigned to a tract, j, is the kernel weighted
mean value of the control variable among a set of neighboring tracts N(j), defined as those tracts (other
than j itself) whose centroid falls within one mile of the centroid of tract j. The weight given to each tract
in the set N(j) is given by a truncated (at one mile) normal kernel with a standard deviation of 0.5 miles
applied to the distance between the centroid of the neighboring tract and the centroid of tract j.

We used the following covariates in all specifications labeled OLS or PW:

City Level: Change in log of city population 1980-1990, Change in city employment rate 1980-1990,
Proportion of city population black (1990), Total city crime / population* 100 (1990), Proportion of city
employment in manufacturing (1990), Proportion of city employment in city government (1990).

Tract Level: Indicator for tract in central business district (1990), Poverty > 25% (1990), Poverty >
35% (1990), Unemployment rate (1990), Ratio of number of 1990 households to 1980 population, Change
in proportion of employed tract residents commuting < 25 minutes (1980-1990), Change in proportion of
tract workers with college degree (1980-1990), Proportion Hispanic (1990), Proportion Hispanic (1980),
Proportion black (1990), Proportion black (1980), Proportion of structures vacant (1990), Proportion of
structures vacant (1980), Building age index (1990), Proportion < 18 years old (1990), Proportion < 18
years old (1980), Proportion of households female headed (1990), Proportion of households female headed
(1980), Proportion ≥ 65 years old (1990), Proportion≥ 65 years old (1980), Proportion of population who
are high school dropouts (1990), Proportion of population who are high school dropouts (1980), Change
in mean log of housing values (1980-1990), Change in mean log of rent (1980-1990), Change in log of
tract population (1980-1990), Change in log of households (1980-1990), Change in mean log wage of tract
residents (1980-1990), Change in mean log wage of tract workers (1980-1990), Change in log of tract
employment - LBD (1987-1992), Change in log of average earnings per tract worker - LBD (1987-1992),
Change in log of number of tract establishments - LBD (1987-1992)

All tract level covariates save for central business district status were averaged across tracts using the
spatial kernel method.

H. Geocoding Algorithm
Our analysis of business data from the SSEL and LBD required that each establishment be coded to a 1990
census tract. While a census tract variable appears on the SSEL files for 1992 and later, the values are

53



very often missing. Instead of using the existing tract variable, we implemented an algorithm to assign
establishments to census tracts based on their raw street addresses. Our algorithm consisted of three steps.
First we attempted to code each address in each cross-section of the SSEL to a 2000 Census block37. For this
step, we used the SAS/GIS batch geocoding module (invoked by the “%GCBATCH” macro). Second, using
the longitudinal links provided by the LBD, we filled in establishment-years with missing geocodes with
the codes assigned to the same establishment in neighboring years. Third, we assigned each establishment
a 1990 census tract based on its assigned 2000 Census block.

The SSEL provides at least one street address field for each establishment in each annual cross-section.
For single establishment firms, a mailing address is nearly always provided, and a physical address is some-
times provided. SSEL documentation suggests that the physical address field should be non-missing in each
case in which a single establishment firm’s physical address and mailing address differ. For establishments
belonging to multi-establishment firms, only a physical address is provided.

As the first step of our geocoding process, we applied the following algorithm to all SSEL physical and
mailing addresses of establishments located in counties containing an EZ or a control zone. Note that for
single establishment firms, we attempted to code two addresses when two addresses were provided.

1. Import 2000 TIGER/Line data into SAS/GIS spatial data sets.

2. Geocode SSEL address data using the SAS/GIS batch geocoder.

3. Set aside all observations that received a geocode in step 2. Proceed using only observations that have
not yet received a geocode.

4. If all items on the following list have been reached, go to step 6. Otherwise, proceed and perform the
first task on the following list that has not yet been performed.

(a) Remove all punctuation marks.

(b) Replace ordinal words with their numeric equivalents (e.g. third becomes 3rd).

(c) Remove gaps between two groups of numbers appearing at the beginning of address strings
(e.g. “123 45 Elm St” becomes “12345 Elm St”).

(d) Remove official U.S. Postal Service secondary address identifiers and all characters that follow
them (e.g. “123 Elm St Suite 1” becomes “123 Elm St”).

(e) Abbreviate all official US Postal Service primary address identifiers with their official abbrevi-
ations (e.g. “123 Elm Street” becomes “123 Elm St”).

37We tested our geocoding algorithm using both 1990 TIGER/Line data and 2000 TIGER/Line data. An advantage
of using the 1990 TIGER/Line files is that all coded establishments receive a 1990 Census block code, a unit within
which treatment status does not vary (EZs were awarded to collections of 1990 census tracts, which nest 1990 census
blocks). We found however that the rate at which we successfully assigned geocodes was higher by several percentage
points using 2000 TIGER/Line files than when using 1990 TIGER/Line files. While the mapping from 2000 census
blocks to 1990 census tracts is not one-to-one, less than 0.5 percent of 2000 Census blocks overlap multiple 1990
census blocks in the counties containing an EZ or control zone. We decided that the benefit of the higher successful
geocoding rate outweighed the cost of slight mis-measurement of treatment assignment

54



(f) Remove spaces between adjacent letters commonly used to identify cardinal directions (e.g.
“123 S W Elm St” becomes “123 SW Elm St”).

5. Return to step 2.

6. Stop.

In cases in which a physical address was successfully geocoded, we assigned the establishment the geocode
associated with that address. In cases in which we were unable to assigned a geocode to a physical address
(usually because none was provided), we assigned the establishment the geocode associated with its mailing
address.

In the second step of our geocoding process, we exploited the longitudinal links provided by the LBD to
impute missing geocodes for establishments that were successfully coded in some, but not all, of the years
in which they appeared in the SSEL. If an establishment’s first observation to receive a successful geocode
occurred in year t, we assigned the year t geocode to any observations for years prior to t. Similarly,
if an establishment’s last observation to receive a successful geocode occurred in year t, we assigned the
year t geocode to any observations for years later than t. When an observation on the “interior” of an
establishment’s panel failed to receive a geocode, the observation was assigned the geocode of the nearest
successfully geocoded observation. When an interior observation of this sort was equally close to two
successfully geocoded observations, we chose between the geocodes of those two observations randomly,
giving each a 0.5 probability of being selected.

In the final step of our geocoding process, we assigned each successfully coded establishment-year a
1990 Census tract based on the 2000 Census block assigned in the first two steps. To do this, we constructed
a many to many crosswalk file relating 2000 Census blocks to 1990 Census tracts. We began by downloading
the Census provided Census Block Relationship File relating 1990 Census tabulation blocks to 2000 Census
Tabulation blocks. The Census Block Relationship File has one observation for each 1990 Census tabulation
block and 2000 Census tabulation block pair with a non-empty intersection. We created a 1990 Census tract
variable from the provided 1990 Census block variable and dropped any duplicate observations of 1990
Census tract and 2000 Census block. We then merged this file by 2000 Census block to the list of geocoded
addresses. In cases in which a 2000 Census block mapped toN 1990 Census tracts, we duplicated the firm’s
observation N times, assigned one observation to each potential 1990 Census tract, and assigned weight
1/N to each of those observations in any subsequent analysis.

Appendix III: Regression Adjusted Outcomes
To remove the influence of changes in demographic composition on tract level measures of behavior and
prices we computed composition constant outcomes by tract for each outcome of interest using fixed effects
regressions. The regression specifications used to adjust tract outcomes differ slightly for individual level
outcomes aggregated by residence tract, for individual outcomes aggregated by place of work tract, and for
housing characteristics.
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In each case, a regression model was estimated on a pooled sample of micro-data that included all ob-
servations with non-missing values of the dependent variable from 1980, 1990, and 2000. Each regression
specification included a full vector of tract-year dummy variables. For individual level outcomes aggregated
by residence tract and for housing characteristics, the tract-year dummy variables indicate an individual’s
residence tract or the tract in which a housing structure was located. For individual level outcomes aggre-
gated by place of work tract, tract-year dummy variables indicate the tract in which an individual worked.
For individual outcomes, the regression specifications included a quartic in age, dummy variables for black
non-Hispanic and other race (white non-Hispanic omitted), a dummy variable for female, and dummy vari-
ables for high school dropout, any past college attendance, and actively enrolled in school (non-enrolled
high school graduate omitted). For housing stock outcomes, we included dummy variables for the num-
ber of bedrooms, the number of rooms, three building age categories, two-way interaction terms between
bedrooms and rooms, and two-way interaction terms between bedrooms and building age. We computed
composition constant mean outcomes by evaluating the estimated regression equation using a constant mix
of included explanatory variables for each tract across the three years.

Consider the adjustment of the mean of an outcome Yijzt which (switching notation) we now take to
denote the outcome of individual or housing unit i in tract j, zone z, and year t. A zone is either an EZ,
a control zone, or the non-EZ, non-control portion of a county containing an EZ or control. We estimated
the following regression equations separately by zone on a pooled sample of individual respondents to the
1980, 1990, and 2000 long form Decennial Censuses.

Yijzt = η0
jt +X ′ijztη

x
z + εijzt

Note that the mean OLS residual is zero for each tract-year because of the included tract-year fixed effects
η0
jt. Hence we may decompose the change in the tract level mean Y j,t between 1990 and 2000 into a

composition constant change and a composition effect as follows

Y j,2000 − Y j,1990 = (η̂0
j,2000 − η̂0

j,1990)︸ ︷︷ ︸
composition constant change

+ (Xj,2000 −Xj,1990)
′η̂xz︸ ︷︷ ︸

composition effect

where the Xj,t refer to tract by year averages of covariate values. The composition constant change is
the difference between the two estimated tract-year fixed effects while the composition effect is the linear
combination of the changes in mean tract characteristics.

We have also experimented with more complicated specifications that allow the ηxz coefficients to change
over time by demographic group. These yield similar final results but sometimes erratic predictions for small
demographic cells.

Appendix IV: Construction of Placebo Zones
To construct placebo zones we performed nearest neighbor matching without replacement on a propensity
score estimated on all tracts in the six cities receiving Round I EZs. The propensity score was estimated
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on the pooled sample using a logit of assignment status on a large number of covariates. Included in this
list were a number of tract outcomes measured in 1990; these include a vector of city indicators interacted
with the fraction of households below the poverty line, a vector of city indicators interacted with the fraction
unemployed, a vector of city indicators interacted with the population, a vector of city indicators interacted
with the fraction of tract workers with a commute time less than 25 minutes, the fraction living in the
same house as five years previous, the fraction with college attendance, the fraction black, the fraction
Hispanic, the employment rate, the fraction who are high school dropouts, the fraction older than 65 years
old, the fraction less than 18 years old, the fraction of structures that are vacant, the fraction that receive
public assistance, the fraction of households headed by a female, the fraction residing in an owner occupied
dwelling, the log of the number of households, the log of average wage of tract residents, the log of average
home values, the log of average monthly rent, average commute time of employed residents, the distance to
the central business district, the log of land area, and the fraction that work at home.

A similar list of outcomes measured in 1980 were also included; these included the fraction living in
the same house as five years previous, the fraction with college attendance, the fraction black, the fraction
Hispanic, the employment rate, the fraction who are high school dropouts, the fraction older than 65 years
old, the fraction less than 18 years old, the fraction of structures that are vacant, the fraction that receive
public assistance, the fraction of households headed by a female, the fraction residing in an owner occupied
dwelling, the log of the number of households, and the share of dwellings that were owner occupied. Also
included were interactions of the fraction households in poverty 1990 with the fraction unemployed, the
log of population, the fraction black, the fraction Hispanic, the fraction who are high school dropouts, the
fraction with college attendance. Dummy indicators for poverty share below 25 percent, poverty share below
35 percent, population above 2000, fraction black equalling 100 percent, fraction with college attendance
equal to 0 percent, fraction Hispanic equal to 0 percent, fraction in owner occupied housing equal to 0
percent, location in the central business district in 1990 were also included.

The results in Table 8 were generated by estimating a tract level propensity score on a pooled sample
of placebo tracts and controls using the same covariates as in earlier tables. We then dropped tracts with
estimate propensity scores in excess of 0.9 in order to ensure overlap in the support of the two distribu-
tions. Finally we reestimated the propensity score model on the trimmed sample and computed reweighted
differences-in-differences impacts.
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Supplemental Appendix

A. Model Extension with Two Types of Workers

Let a fixed proportion πS of the agents be skilled and more productive than their unskilled counterparts who
constitute the remaining πU = 1 − πS of the population. Write the utility of individual i of skill group
g ∈ {S,U} living in community j ∈ N and working in community k ∈ {∅,N} and sector s ∈ {1, 2} as:

ugijks = wgjks − rj − κjk +Aj + εgijks

= vgjks + εgijks

where wgjks is the wage a worker of skill group g from neighborhood j receives when working in sector s of

neighborhood k. Define a set of indicator variables
{
Dg
ijks

}
equal to one if and only if max

j′k′s′

{
ugij′k′s′

}
=

ugijks for worker i and denote the measure of agents of skill group g in each residential/work location by

Ng
jks = P

(
Dg
ijks = 1|

{
vgj′k′s′

})
.

Suppose that skilled and unskilled workers are perfect substitutes in production so that firm output may
be written Bk (qSks + Uks) f (χks) where the Sks and Uks refer to total skilled and unskilled labor inputs
respectively, χks = Kks

Bk(qSks+Uks)
is the capital to effective labor ratio, and q is the relative efficiency of

skilled labor. Now wages will obey

Bk
[
f (χks)− χksf ′ (χks)

]
= wUjks (1− τδjks)

wSjks = qwUjks

f ′ (χks) = ρ

where wUjks is the wage for unskilled workers and wSjks the wage for skilled workers. Note that

d lnwUjks
d lnBk

=
d lnwSjks
d lnBk

= 1

so that productivity increases may still be detected by examining impacts on the wages of commuters.
However, productivity effects may also shift the skill composition of local workers and commuters which
could lead us to over or understate these effects. For this reason we adjust our wage impacts in the paper for
observable skill characteristics.

Our final modification is that with two skill groups, clearing in the housing market requires:

Hj =
∑
g

πg
∑
k

∑
s

Ng
jks
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With these features in place the social welfare function may be written:

W =
∑
g

πgV
g +

∑
j

rjHj −
Hj∫
0

G−1
j (x) dx


It is straightforward then to verify that for some community m:

d

dBm
W
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∑
k

∑
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jks

dwgjks
dBm

=
[
πUN

U
.m + qπSN

S
.m

]
R (ρ)

d

dAm
W

∣∣∣∣
τ=0

= Nm.

where Ng
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∑
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∑
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∑
g
πg
∑
k

∑
s
Ng
mks. Furthermore we may write the deadweight losses

attributable to taxes as:

DWLτ =
∑
g

πg
∑
j∈N1

∑
k∈N1

Ng
jk1w

g
jk1

dτ∫
0

t
d lnNg

jk1

dt
dt

≈ 1
2
ψdτ2

∑
g

πg
∑
j∈N1

∑
k∈N1

Ng
jk1w

g
jk1

where in the second line we have assumed a constant semi-elasticity of local employment ψ =
d lnNg

jk1

dτ .
This formula is effectively the same as that in (10), relying on the total covered wage bill and the elasticity
ψ. Were the elasticity to vary by type we would simply need to compute the deadweight loss separately
within skill group and average across groups using the marginal frequencies πg. Finally, we may write the
deadweight attributable to the block grants as:

DWLG ≈ C

1− λa
∑
j∈N1

dW

d lnAj

∣∣∣∣
τ=0

− λb
∑
k∈N1

dW

d lnBk

∣∣∣∣
τ=0


= C

1− λa
∑
j∈N1

AjNj. − λb
∑
g

πg
∑
j

∑
k∈N1

∑
s

Ng
jksw

g
jks


As before, the deadweight loss computation relies on the parameters λa and λb. Heterogeneity provides no
essential complication to the exercise since, with knowledge of these parameters, one only needs to know
the total wage bill and population inside of the zone to compute DWLG.

B. Monte Carlo Experiments
We simulated hierarchical datasets of 64 zones with a random number of tracts Nz within each zone. The
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number of tracts per zone was generated according to Nz = 10 + η̃z where η̃zis a Negative Binomial
distributed random variable with the first two moments matching the ones observed in the data (i.e. a mean
21 and a standard deviation of 16 tracts). Hence, each simulated sample was expected to yield approximately
1,344 census tracts with no zone containing less than 10 tracts in any draw.

Outcomes were generated according to the model:

Ytz = βzTz + αxtXtz + αpzPz + ξz + etz

where Tz is an EZ assignment dummy,Xtz is a tract level regressor, Pz is a zone level regressor, ξz a random
zone effect, and etz an idiosyncratic tract level error. We assume throughout that: Xtz

Pz
etz

 ∼ N (0, I3)

To build in some correlation between the covariates and EZ designation, and to reflect the fact that treated
zones tend to be larger, we model the EZ assignment mechanism as:

Tz = I (rank (T ∗z ) ≥ 6) (15)

T ∗z = Xz + Pz + 0.008×Nz + uz

uz ∼ N (0, 1)

where Xz = 1
Nz

∑
t∈z

Xtz and the rank (.) function ranks the T ∗z in descending order. Note that this assign-

ment process imposes that exactly six zones will be treated. Hence, each simulation sample will face the
inference challenges present in our data.

The nature of the coefficients (βz, αxt , α
p
z) and the random effect ξz vary across our Monte Carlo designs

as described in the following table. We have two sets of results. In the first set, which we label symmetric,
ξz follows a normal distribution. In a second set of results, which we label asymmetric, ξz follows a χ2

distribution.

Data Generating Processes
Symmetric Asymmetric
ξz ∼ N (0, 1) ξz ∼ χ2 (4)

1. Baseline βz = 0, αxt = αpz = 1 βz = 0, αxt = αpz = 1
2. Random Coefficient on Xtz Same as 1) but, αxt ∼ N (1, 1) Same as 1) but, (αxt + 3) ∼ χ2 (4)
3. Random Coefficient on Pz Same as 1) but, αpz ∼ N (1, 1) Same as 1) but, (αpz + 3) ∼ χ2 (4)
4. Random Coefficient on Tz Same as 1) but, βz ∼ N (0, 1) Same as 1) but, (βz + 4) ∼ χ2 (4)
5. All deviations from baseline (2) + (3) + (4) (2) + (3) + (4)

Note that the null of zero average treatment effect among the treated is satisfied in each simulation
design. Specification 1) corresponds to the relatively benign case where our regression model is properly
specified and the errors are homoscedastic. Specification 2) allows for heteroscedasticity with respect to
the tract level regressor, while specification 3) allows some heteroscedasticity in the zone level regressor.
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Specification 4) allows heteroscedasticity with respect to the treatment, or alternatively, a heterogeneous but
mean zero treatment effect. Specification 5) combines all of these complications so that heteroscedasticity
exists with respect to all of the regressors.

For each Monte Carlo design we compute three sets of tests of the true null that EZ designation had
no average effect on treated tracts. The first (analytical) uses our analytical cluster-robust standard error to
construct a test statistic t̂ =

∣∣∣ bβbσ
∣∣∣ where and rejects when t̂ > 1.96. The second (wild bootstrap-se) uses a

clustered wild bootstrap procedure to construct a bootstrap standard error σ∗ and rejects when
∣∣∣ bβ
σ∗

∣∣∣ > 1.96.
The third approach (wild bootstrap-t) estimates the wild bootstrap distribution F ∗t (.) of the test statistic

t̂ =
∣∣∣ bβbσ
∣∣∣ and rejects when t̂ > F ∗−1

t (0.95) – where F ∗−1
t (0.95) denotes the 95th percentile of the bootstrap

distribution of t statistics. Both the bootstrap-se and bootstrap-t procedures simulate the bootstrap distri-
bution imposing the null that β = 0 as recommended by Cameron, Gelbach, and Miller (2008). The false
rejection rates for these three tests in each of the five simulation designs are given in the table below.

False Rejection Rates in Monte Carlo Simulations
Tract-level models

Analytical Analytical Wild Wild Wild Wild
s.e. s.e. BS-s.e. BS-s.e. BS-t BS-t

OLS PW OLS PW OLS PW
Symmetric
Baseline 0.126 0.074 0.039 0.111 0.054 0.053
Random Coefficient on Xtz 0.125 0.075 0.036 0.113 0.056 0.051
Random Coefficient on Pz 0.124 0.077 0.041 0.110 0.055 0.048
Random Coefficient on Tz 0.123 0.073 0.041 0.110 0.055 0.053
All 0.124 0.080 0.042 0.110 0.059 0.051
Asymmetric
Baseline 0.123 0.106 0.037 0.138 0.055 0.056
Random Coefficient on Xtz 0.121 0.109 0.041 0.136 0.047 0.049
Random Coefficient on Pz 0.123 0.111 0.039 0.139 0.054 0.052
Random Coefficient on Tz 0.132 0.111 0.039 0.142 0.053 0.056
All 0.125 0.111 0.038 0.128 0.051 0.051

Standard error based methods tend to overreject in both designs save for in the case of OLS where
the wild bootstrapped standard errors perform well. However the wild bootstrapped-t procedure yields
extremely accurate inferences for both the OLS and PW estimators across all designs.

C. Industry Level Analysis
To further disentangle the role of the EZ wage subsidies from the block grants we examined whether in-
dustries more intensive in zone labor expanded in response to EZ designation. This required aggregation to
the industry/zone level. We used the following 11 industry categories: Agriculture, Forestry, Fisheries, and
Mining; Construction; Non-durable goods manufacturing; Durable goods manufacturing; Transportation,
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communications, and other utilities; Wholesale trade; Retail trade; Finance, insurance, real estate; Busi-
ness and repair services, personal services, entertainment, and recreation services; Professional and related
services; and Public administration.

Define Riz as the fraction of workers in industry i of proposed zone z who live in the zone as measured
in the 1990 Census and ∆Yiz as the change in total employment of industry i of zone z between 1990 and
2000. We estimated regressions of the form:

∆Yiz = d0 + d1Riz + d2Tz + d3TzRiz + ςiz

where ςiz is a random error. The coefficient of interest is d3 which measures the differential effect of EZ
designation on employment growth in industries intensive in local labor. We try augmenting this regression
with zone effects, which are perfectly collinear with Tz which we drop in those specifications. The zone
effects absorb any idiosyncratic zone wide shocks.

These regressions likely suffer from attenuation bias sinceRiz is estimated from microdata. To deal with
this we tried instrumenting for Riz and TzRiz using Ri. and TzRi. (where Ri. is the total number of jobs in
industry i staffed by zone residents across all sample zones divided by the total number of jobs in industry
i for all sample zones) and the 1980 values of Riz and TzRiz . Clustered wild bootstrap-t critical values are
obtained for the IV estimates via a modification of the methods in Davidson and Mackinnon (2010). The
results are given in the Table below:

Industry Shift-Share Models
Dependent variable: Change in the log employment at the industry-zone level

Coefficient: EZ dummy times lagged ratio of local employment to total employment at the industry-zone level

Model Coeff.
OLS Basic 0.790

[0.488]
OLS Zone Effects 1.121

[0.680]∗

IV Basic 1.155
[0.985]

IV Zone Effects 1.155
[0.875]∗

Note: Wild bootstrap s.e. in square brack-
ets. Stars reflect significance level obtained
via a clustered wild bootstrap-t procedure.
Legend: * significant at 10% level; ** sig-
nificant at 5% level; *** significant at 1%
level.

As expected instrumenting raises our estimate of coefficient of interest relative to OLS. The results are
centered around d3 ≈ 1 which suggests a one percentage point increase in local employment share raises the
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impact of EZ designation on industry employment by one percent. These results reinforce our conclusion
that the EZ wage credits (rather than city-wide shocks) stimulated local labor demand.

D. Untrimmed Results
Table Supplemental Appendix D shows impact estimates in the untrimmed sample for the Naı̈ve, OLS and
PW estimators. We find a similar pattern of results to that found in the trimmed sample.
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Model Naïve OLS PW

[1] [2] [3]

Log (Jobs) -LBD 0.097 0.150 0.166

[0.065]* [0.062]** [0.052]**

Log (Jobs) -JTW 0.187 0.201 0.185

[0.102]  [0.077]** [0.074]**

Log (Zone Jobs Held by Zone Residents) 0.166 0.163 0.161

[0.113]  [0.080]* [0.075]  

Log (Zone Jobs Held by Non-Residents) 0.161 0.158 0.143

[0.084]  [0.064]** [0.057]**

Log (Non-Zone Jobs Held by Zone Residents) 0.033 0.076 0.072

[0.068]  [0.070]  [0.060]  

Log (Average Earnings per Worker) 0.026 0.040 0.026

[0.025]  [0.031]  [0.015]  

Log (Hourly Wage of Zone Workers) -0.006 0.015 0.012

[0.020]  [0.022]   [0.015]  

Log (Hourly Wage of Zone Residents) -unadjusted 0.029 0.050 0.044

[0.035]  [0.023]*  [0.019]  

Log (Hourly Wage of Zone Residents) -adjusted 0.025 0.051 0.046

[0.031]  [0.025]*  [0.019]  

Log (Hourly Wage of Zone Residents) -comp. 0.004 -0.001 -0.002

[0.006]  [0.005]   [0.004]  

Log (Hourly Wage of Zone Residents Working in Zone) 0.079 0.140 0.124

[0.050]* [0.064]*** [0.050]**

Log (Hourly Wage of Non-Residents Working in Zone) -0.010 -0.003 -0.003

[0.020]  [0.023]   [0.015]  

Log (Hourly Wage of Zone Residents Working Outside Zone) 0.027 0.060 0.063

[0.028]  [0.029]** [0.018]* 

Log (Establishments) 0.015 0.040 0.038

[0.028]  [0.023]* [0.021]  

Log (Rent) -unadjusted 0.023 0.026 0.028

[0.034]   [0.027]   [0.023]   

Log (Rent) -adjusted 0.015 0.016 0.020

[0.029]   [0.023]   [0.021]   

Log (Rent) -comp. 0.008 0.010 0.008

[0.012]   [0.010]   [0.007]   

Log (House Value) -unadjusted 0.370 0.354 0.354

[0.223]*  [0.164]** [0.155]   

Log (House Value) -adjusted 0.364 0.349 0.348

[0.218]*  [0.157]** [0.148]*  

Log (House Value) -comp. 0.006 0.005 0.006

[0.008]   [0.007]   [0.004]   

Log (Households) -0.007 -0.013 0.000

[0.073] [0.037] [0.033]

Log (Population) -0.014 0.031 0.043

[0.055] [0.030] [0.029]

% Same House as Five Yrs Ago -0.004 0.004 0.006

[0.009] [0.009] [0.005]

% Vacant Houses 0.016 -0.008 -0.006

[0.013]   [0.009]   [0.007]   

Note: Outcomes marked JTW are based on the Journey-to-Work component of the Decennial Census. Outcomes 

marked as LBD come from the Longitudinal Business Database and are analyzed over the period 1992-2000, all other 

outcomes come from the Census and are analyzed over the period 1990-2000.  All figures computed on the 

untrimmed estimation sample (see Section IV.) Columns [1]-[3] give differences-in-differences (DD) estimates on a 

sample of untreated placebo tracts chosen by nearest neighbor matching. Columns [4]-[6] give DD impacts on 

percentile ranks of outcomes (see Section VI) in trimmed sample. Columns labeled "Naive" report a DD estimate 

without controls. Columns labeled "OLS" report the OLS DD estimate controlling for lagged city and tract level 

characteristics. Columns labeled "PW" report parametric reweighting DD estimates. See Appendix II.G for list of 

covariates. Standard errors are shown in square brackets and are clustered by city (69 clusters).  Stars reflect 

significance level obtained by a clustered wild bootstrap-t procedure described in the appendix. Legend: * significant 

at 10% level; ** significant at 5% level; *** significant at 1% level. See the Appendix and Section III for details.

D. Baseline Results Untrimmed
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