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Appendix A Additional Data Details

Employers use Form W-2 to report their employees’ earnings to the IRS. The form includes
identifying information for both the employer and the employee, the amount of taxable wages
paid to the employee, the amount of tax withheld, and some information about certain non-
taxable compensation. The extract available through the Center for Economic Studies (CES)
at the U.S. Census Bureau contains the Employer Identification Number (EIN, sometimes
also called the Tax Identification number, or TIN), the (uncapped) amount of wages paid, and
the amount of deferred compensation paid from each W-2 filed from 2005 through 2015.E] The
personally identifiable information (PII) contained on each form is used to assign a unique
person identifier called a Protected Identification Key (PIK) through Census Bureau’s Person

Identification Validation System (PVS) and is then removed from the filesf]

!The form reports the amount of wages that are subject to the Social Security and Medicare payroll
taxes. The Social Security payroll tax is capped, for example it was levied on only the first $117,000 of
wage income in 2014. The Medicare payroll tax is uncapped, i.e. it is levied on all wage income. I use
the uncapped measure of wages subject to the Medicare payroll tax in this analysis. Note that the extract
does not include all information available on Form W-2; for example, information about employer-sponsored
health insurance is not available.

2In general, PVS assigns PIKs based on PII like social security numbers, date of birth, place of birth,
name, and address. Not all records can be assigned a PIK if the available PII is of low quality, contains
contradictory information, or is missing important elements, but when social security numbers are available,



Below, I analyze the response of the earnings distribution among people employed in
various geography by industry labor markets to changes in industrial concentration. In or-
der to use W-2s for this purpose, I need to assign each form to a person, a place, and an
industry. I aggregate earnings to the person level by summing wage and salary earnings and
deferred compensation across W-2s within PIKs. The W-2 data I have access to contains the
employer’s EIN, but no other information about the employer, so industrial classification is
not readily available. For individuals who receive multiple W-2s, I retain the EIN associated
with their highest-income W-2. T use the EIN to assign an industrial classification obtained
from the LBD and data described in the next section. The W-2 data also do not contain
any information about the geographic location of the recipients. I obtain person-level ad-
dress information from other tax data described in the next subsection. Both industry and
geographic information are assigned to W-2s through a process described in [Appendix Bl

As mentioned above, an important limitation of the W-2 data is that they do not con-
tain any information on the geographic location of the forms’ recipients. They do contain
the same individual identifier available on other tax forms that include geographic informa-
tion. Specifically, I have access to extracts from Form 1040 and a collection of Form 1099
information returns. The 1040 data are available annually beginning in 1998 and contain
the address from which they were filed. The 1099 data are available annually beginning in
2003 and contain the address to which they were sent. For my purposes, I am interested
in each W-2 recipient’s county of residence (from which the commuting zone of residence
is determined). I obtain this information from this tax forms using a prioritization scheme
described in [Appendix B|

Similarly, the W-2 data do not contain the industry of the employer. They do contain

employer EINs; which could be used to link them to other sources of business data. The LBD,

as they are on Form W-2, PIKs can be assigned to virtually all records. On other forms, where address
information is available, the process also assigns a location identifier called a Master Address File Identifier
(MAFID). See [Wagner and Layne| (2014)) for a more detailed description of the PVS process.



which contains a relatively limited set of consistently available variables, does not include
business’s EINs. During the period relevant to this analysis, however, EINs are available from
the BR, another source of administrative data on businesses that is linkable to the LBD.
With EINs obtained from the BR added to the LBD, the same industrial classifications
available in the LBD are assignable to W-2s using a process described in [Appendix B| I
can therefore use the Fort-Klimek industrial classification system to consistently construct
both measures of industrial concentration within the LBD and statistics summarizing local
industry earnings distributions by linking to W-2s.

Finally, in order to conduct an analysis of earnings outcomes for various demographic
groups, I obtain data on date of birth and gender from the 2016 Census Numident file,
which is generated from the Social Security Administration’s Numident file and contains
one record for every person issued a Social Security number. I place people into three age
categories: under 25, 25-54, and 55 and older. I also obtain data on race and Hispanic
origin from the 2000 and 2010 Decennial census and from the ACS from 2005 through 2015.
For the sake of ensuring sample sizes are large, I use the race and Hispanic origin variables
to create three mutually exclusive categories: non-Hispanic White, non-Hispanic Black, and
Hispanic] I exclude other, much smaller race and ethnicity groups from my analysis. Finally,
I obtain information on educational attainment from the ACS. I use education information
only for individuals who are at least 25 years of age when they appear in the ACS data.
Because education information is not collected on the Decennial short form and only about
15 percent of population is covered by the ACS over the available period, education is much
more sparsely available. As a result, I use only two education categories: high school or less

(low education) and some college or more (high education).

31 use the most recently reported race and Hispanic origin values for individuals who appear in multiple
surveys. For example, for an individual who responded to the 2010 Decennial short form and the 2013 ACS,
T use the values reported on the 2013 ACS. Individuals who report being of Hispanic origin are assigned to
the Hispanic category regardless of race. Non-Hispanic individuals who report multiple races are categorized
according to the first reported race.



Appendix B W-2 Geography and Industry Assignment

I begin with the universe of IRS Form W-2 information returns for each year from 2005
through 2015. The W-2 data available at CES do not include geographic information, so I
obtain address data from IRS Form 1040 and other information returns and merge it onto
the W-2 using PIKs. The vast majority of these forms can be matched to a unique address
on the Census Bureau’s Master Address File (MAF) and assigned a MAFID on that basis.
Virtually all forms include the ZIP code of the address from which they were filed /to which
they were sent. The particular geography I am interested in is county of residence. I use
the available address information to assign county of residence according to the following

prioritization scheme:
1. Single or consensus address from Form 1040
2. Modal address from Form 1040
3. Randomly selected address from Form 1040
4. Single or consensus address from information returns
5. Modal address from information returns
6. Randomly selected address from information returns
7. Single or consensus ZIP code from Form 1040
8. Modal ZIP code from Form 1040
9. Randomly selected ZIP code from Form 1040
10. Single or consensus ZIP code from information returns

11. Modal ZIP code from information returns



12. Randomly selected ZIP code from information returns

I exclude W-2s that I cannot successfully match to a county, or that belong to individuals
residing in outlying U.S. territories.

Individuals who hold multiple jobs in a year commonly receive multiple W-2s. However,
the raw data also contain instances of individuals receiving multiple W-2s from the same
employer. As workers may have multiple employment spells with a single employer or work
at more than one establishment in a given firm in a single year, and employer tax filing
practices surely vary, it is not obvious that each person-employer pair should have exactly
one W-2. On the other hand, if firms correct initially misfiled W-2s or inadvertently file
identical forms multiple times, duplicates should be excluded.

I take several steps to exclude duplicate or erroneously filed records while retaining po-
tentially legitimate observations of multiple W-2s within person-employer pairs. First, in
sets of observations that are identical in all variables, I delete all but one. I also drop all but
one record from sets of duplicates that are identical on all variables except the date on which
they were processed. Second, I drop all W-2s that report zero compensation paid. Third,
for each person-employer pair, I retain only W-2s filed on the most recent date on which any
W-2 was processed. Finally, I exclude all W-2s from person-employer pairs that have more
than five records remaining after the initial restrictions have been imposed.

I then assign a six-digit NAICS code to each W-2 by linking them to records from
the Longitudinal Business Database (LBD). The LBD is an establishment level panel that
begins in 1976. Industry is assigned at the establishment level. Industry coding schemes have
changed several times over the years covered by the LBD, but work previously undertaken
at the Census Bureau has lead to the creation of crosswalks that assign consistent industry
codes to establishments across all years. I assign a 2012 NAICS code to each establishment,

using the industrial classification from the most recent observation of each establishment in



all years[]

Employers are identified on W-2s by their EIN. Since a single firm may operate multiple
establishments under a single EIN, and those establishments may operate in different indus-
tries (e.g. a firm could produce its goods at one establishment in a manufacturing industry
and sell them at another in a retail industry), assigning industry codes to W-2s is not as
simple as matching EINs across datasets!]

I assign industry codes to W-2s in four stages. The key merge variables are EIN and
county. I use W-2 and LBD data that correspond to the same calendar year. First, I identify
EIN-county pairs in which all establishments are in the same industry (I will refer to these
as non-conflicted EIN-county pairs) and assign those industries to all W-2s belonging to
employees of those firms who live in those counties. Next, I merge remaining unmatched
W-2s with non-conflicted EIN-county pairs using EIN only, and retain the match from the
county that is closest to the county of residence of each employee, assigning the industry of
the establishments in that county to the matched W-2.

Third, T merge the remaining unmatched W-2s with all establishments from industry
conflicted EINs located in the employee’s county of residence. I then randomly assign each
matched W-2 to an establishment within its EIN (and by extension to an industry), us-
ing establishment-level employment to determine the probability of being assigned to each
establishment.

Finally, I link the remaining unmatched W-2s with all establishments from industry
conflicted EINs located outside the employee’s county of residence, retaining all matches
from the county that is closest to the employee’s county of residence. As above, I again

randomly assign each matched W-2 to an establishment within its EIN, with the probability

4Using consistent industry codes assigned contemporaneously with each year of data still produces me-
chanical changes in industrial classification within EIN in years in which new NAICS coding schemes are
introduced. Using the most recently assigned industrial classification eliminates this issue.

5The LBD does not itself contain EINs. I obtain EINs from the Business Register and match them to
the LBD.



of being assigned to a given establishment being equal to its share of EIN-county employment.

After capturing matches from these four stages using contemporaneous W-2 and LBD
data, I then repeat each stage of the matching procedure using LBD data from the calendar
year prior to the year the W-2 data refer to, and then again using LBD data from the calendar
year after the W-2 year. I do this in case the construction of the LBD, which includes only one
EIN per establishment per year, omits some EINs belonging to, for example, establishments

that opened or closed in the year covered by the W-2s in question.






Appendix C Additional Figures

Figure C1: Trends in National Industrial Concentration, Concentration Ratios
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Source: Longitudinal Business Database, 19762015
Note: Figure plots the mean Herfindahl-Hirschman Index (left axis) alongside the concentration ratios based

on the (a) top four firms and (b) top 20 firms (right axis) across national four-digit NAICS industries,

standardized according to |Fort and Klimek| q2018|), for each year from 1976 to 2015.
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Figure C2: National Industrial Concentration Trends by Major Industry
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Source: Longitudinal Business Database, 1976-2015

Note: Figure plots the mean Herfindahl-Hirschman Index across national four-digit NAICS industries, standardized according to [Fort and
Klimek|(2018), for each year from 1976 through 2015, by major industry, defined by collections of two-digit NAICS codes. Panels are labeled
using the two-digits NAICS codes of the industries presented. Means are calculated using total industry employment as weights.
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Figure C3: National Industrial Concentration Trends by Two-Digit NAICS Industry, Services
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Source: Longitudinal Business Database, 1976-2015

Note: Figure plots the mean Herfindahl-Hirschman Index across national four-digit NAICS industries, standardized according to [Fort and
Klimek| (2018), for each year from 1976 through 2015, by major two-digit NAICS industry. Panels are labeled using the two-digits NAICS
codes of the industries presented. Means are calculated using total industry employment as weights.
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Figure C4: National Industrial Concentration Trends by Two-Digit NAICS Industry, Services, Excluding NAICS 51
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Source: Longitudinal Business Database, 1976-2015

Note: Figure plots the mean Herfindahl-Hirschman Index across national four-digit NAICS industries, standardized according to [Fort and
Klimek| (2018), for each year from 1976 through 2015, by major two-digit NAICS industry. Panels are labeled using the two-digits NAICS
codes of the industries presented. Means are calculated using total industry employment as weights.



Figure C5: Trend in National Industrial Concentration, All Industries Except NAICS 51
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Source: Longitudinal Business Database, 1976-2015

Note: Figure plots the mean Herfindahl-Hirschman Index across all national four-digit NAICS industries,
standardized according to [Fort and Klimek]| (2018)), except those within the “information” sector (NAICS 51),
for each year from 1976 through 2015. Means are calculated using total industry employment as weights.

13



Figure C6: Trends in Local Industrial Concentration, Concentration Ratios
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Source: Longitudinal Business Database, 1976-2015

Note: Figure plots the mean Herfindahl-Hirschman Index (left axis) alongside the concentration ratios based
on the (a) top four firms and (b) top 20 firms (right axis) across commuting zone-level four-digit NAICS
industries, standardized according to Fort and Klimek (2018)), for each year from 1976 to 2015.
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Figure C7: Trends in Local Industrial Concentration, County Definition, Concentration
Ratios
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Source: Longitudinal Business Database, 19762015

Note: Figure plots the mean Herfindahl-Hirschman Index (left axis) alongside the concentration ratios based
on the (a) top four firms and (b) top 20 firms (right axis) across county-level four-digit NAICS industries,
standardized according to [Fort and Klimek (2018), fgieach year from 1976 to 2015.




Figure C8: Trends in Industrial Concentration, Contemporaneous Industrial Classifications
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Note: Figure plots the mean Herfindahl-Hirschman Index across (a) national and (b) commuting zone-level
four-digit NAICS industries for each year from 1976 through 2015. Means are calculated using total market
employment as weights. Firms are classified into industries using contemporary industrial classifications
rather than the standardized classifications from |[Fort and Klimek! (2018). From 1976-2001, firms are classified
into three-digit SIC industries. From 2002-2015, ﬁrni%are classified into four-digit NAICS industries.




Figure C9: Local Industrial Concentration Trend, County-based Market Definition
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Note: Figure plots the mean Herfindahl-Hirschman Index across county-level four-digit NAICS industries,
standardized according to [Fort and Klimek| (2018), for each year from 1976 through 2015. Means are
calculated using total market employment as weights.
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Figure C10: Trends in Industrial Concentration, Broader Industrial Classification
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Note: Figure plots the mean Herfindahl-Hirschman Index across (a) national and (b) commuting zone-level
three-digit NAICS industries, standardized according to [Fort and Klimek| (2018]), for each year from 1976
through 2015. Means are calculated using total market employment as weights.
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Figure C11: Trends in Industrial Concentration, Unweighted
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Note: Figure plots the mean Herfindahl-Hirschman Index across (a) national and (b) commuting zone-level
four-digit NAICS industries, standardized according to |[Fort and Klimek| (2018), for each year from 1976
through 2015. Means are calculated with each market receiving equal weight, regardless of employment.
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Figure C12: Change in Local Industrial Concentration by Percentile, 1976-2015
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Source: Longitudinal Business Database, 1976 and 2015

Note: Figures report changes in percentile values of the local industrial concentration distribution, as mea-
sured using the Herfindahl-Hirschman Index, between 1976 and 2015 in (a) levels and (b) logs. THe unit of
analysis is the commuting zone-level four-digit NAICS industry.
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Figure C13: Change in Local Industrial Concentration by Percentile, 2005-2015

(a) Levels

0.01

0.00 -

-0.01

Change in HHI, 2005-2015

-0.02 -

-0.08 I | I | I

0 20 40 60 80 100
Percentile

(b) Logs

0.0 -

Change in log(HHI), 2005-2015
o

0 20 40 60 80 100
Percentile

Source: Longitudinal Business Database, 2005 and 2015

Note: Figures report changes in percentile values of the local industrial concentration distribution, as mea-
sured using the Herfindahl-Hirschman Index, between 2005 and 2015 in (a) levels and (b) logs. The unit of
analysis is the commuting zone-level four-digit NAICS industry.
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Figure C14: Local Industrial Concentration Trends by Major Industry
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Source: Longitudinal Business Database, 1976-2015

Note: Figure plots the mean Herfindahl-Hirschman Index across local four-digit NAICS industries, standardized according to [Fort and Klimek
(2018), for each year from 1976 through 2015, by major industry, defined by collections of two-digit NAICS codes. Panels are labeled using
the two-digits NAICS codes of the industries presented. Means are calculated using total market employment as weights.
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Figure C15: Local Industrial Concentration Trends by Census Division
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Note: Figure plots the mean Herfindahl-Hirschman Index across national four-digit NAICS industries, standardized according to [Fort and
Klimek|(2018), for each year from 1976 through 2015, by Census division. Means are calculated using total market employment as weights.



Figure C16: Distribution of Changes in Log Local Industrial Concentration, 1976-2015
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Note: Figure plots the mean changes in log local industrial concentration between 1976 and 2015 within
percentile bins of the log local industrial concentration distribution. The unit of analysis is the commuting
zone-level four-digit NAICS industry. In panel (b), markers are proportional to total employment in markets
within each percentile. 24



Figure C17: Distribution of Changes in Log Local Industrial Concentration, 2005-2015
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Note: Figure plots the mean changes in log local industrial concentration between 2005 and 2015 within
percentile bins of the log local industrial concentration distribution. The unit of analysis is the commuting
zone-level four-digit NAICS industry. In panel (b), markers are proportional to total employment in markets
within each percentile. 25



Appendix D Additional Tables

Table D1: HHI and Components of Average Earnings
(1) (2) (3) (4) () (6)

A Total A Total A Total A Total A Mean A Mean

Earnings Earnings Employment Employment FEarnings  Earnings
VARIABLES LBD W-2 LBD W-2 LBD W-2
A log(HHI)  -0.174***  -0.143***  -0.161*** -0.147%F%  _0.0126%**  0.00436**

(0.00707)  (0.00483) (0.00656) (0.00434) (0.00312)  (0.00213)
Observations 131,000 130,000 131,000 130,000 131,000 130,000
R-squared 0.008 0.008 0.009 0.011 0.000 0.000

Source: Longitudinal Business Database, 1976-2015

Note: Table reports OLS estimates of the relationship between the change in local industrial
concentration, as measured by the HHI, and the change in total earnings, total employment,
and average earnings, as measured using the LBD and Form W-2, from 2005 to 2015. Columns
represent separate univariate regressions of the indicated outcome on A log(HHI). Regressions

are employment-weighted. Sample sizes and statistic values have been rounded for disclosure
avoidance.
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Table D2: Effects of Industrial Concentration on Earnings Outcomes, Industry-Clustered
Standard Errors

(1) (2) (3) (4) (5) (6)

Mean
VARIABLES HHI Earnings 90/10 90/50 50/10 Gini
log(HHI™™) 0.505%**
(0.109)
log(HHI) -0.0324 0.173 0.0659 0.107 0.0124

(0.0499)  (0.113)  (0.0780)  (0.0949)  (0.0171)

Observations 1,519,000 1,519,000 1,519,000 1,519,000 1,519,000 1,519,000

R-squared 0.975 -0.014 -0.026 -0.017 -0.011 -0.019
Year FEs No No No No No No
CZ FEs No No No No No No
Industry FEs No No No No No No
Market FEs Yes Yes Yes Yes Yes Yes
CZ by Year FEs Yes Yes Yes Yes Yes Yes
Market Trends No No No No No No
F-stat 21.42

Source: Longitudinal Business Database and Form W-2, 2005-2015

Note: Table reports instrumental variables regression estimates of the effect of local
industrial concentration, as measured by the HHI, on measures of earnings and inequality,
constructed using earnings data from Form W-2. The first column reports the first-
stage regression. In the subsequent columns, the dependent variables are the log of
mean earnings (Column 2), the logs of the ratios of the 90th and 10th (Column 3),
90th and 50th (Column 4), or 50th and 10th (Column 5) percentiles of the earnings
distribution, and the Gini coefficient (Column 6). Columns represent separate regressions,
which include the indicated years of data and fixed effects. Regressions are employment-
weighted. Coeflicients in columns 2-5 represent elasticities, while the coefficient in column
6 is a semi-elasticity. Sample sizes and statistic values have been rounded for disclosure
avoidance. Standard errors are clustered at the industry level, rather than at the industry
by commuting zone level, as in the main estimates. Coefficients are identical to those in
the main estimates.
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Table D3: Effects of Local Industrial Concentration on Earnings Outcomes, by Market Size

(1) (2) (3) (4) (5) (6)

Mean
VARIABLES HHI Earnings 90/10 90/50 50/10 Gini
Large Markets

log(HHI™™) 0.339%**

(0.00590)
log(HHI) -0.0987***  (0.265*** (0.128*** (0.137*** 0.0109***

(0.00982)  (0.0281) (0.0133) (0.0267) (0.00256)

Observations 952,000 952,000 952,000 952,000 952,000 952,000
R-squared 0.962 -0.020 -0.015 -0.018 -0.005 -0.006

Small Markets

log(HHI™™) 0.151%%%

(0.00600)
log(HHI) -0.141%%*  0.320%%*  0.189***  0.131 0.0112
(0.0405) (0.115)  (0.0524)  (0.112) (0.0104)
Observations 567,000 567,000 567,000 567,000 567,000 567,000
R-squared 0.939 -0.012 -0.008 -0.012 -0.002 -0.003
Market FEs Yes Yes Yes Yes Yes Yes
CZ by Year FEs Yes Yes Yes Yes Yes Yes

Source: Longitudinal Business Database and Form W-2, 2005-2015

Note: Table reports first stage and instrumental variables regression estimates of the effect
of local industrial concentration, as measured by the HHI, on various earnings outcomes,
as measured by Form W-2, from 2005 to 2015. The first column reports the first-stage
regression. In the subsequent columns, the dependent variables are the log of mean
earnings (Column 2), the logs of the ratios of the 90th and 10th (Column 3), 90th and
50th (Column 4), or 50th and 10th (Column 5) percentiles of the earnings distribution,
and the Gini coefficient (Column 6). Columns represent separate regressions, which
include the indicated fixed effects. Large markets are those located in commuting zones
with above-median populations, and small markets are those located in commuting zones
with below-median populations. Regressions are not employment-weighted. Coefficients
represent elasticities. Sample sizes and statistic values have been rounded for disclosure
avoidance. The first-stage F-statistics are 3299 in large markets and 633.6 in small
markets.
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Table D4: Effects of Local Industrial Concentration on Earnings Percentiles, Recentered
Influence Function Regressions

(1) (2) (3) (4) (5) (6)
10th 25th 50th 75th 90th
VARIABLES  percentile percentile  50th percentile 75th percentile 90th percentile Mean

log(HHI) ~0.4122%%F  0.1628%** 0.01380 -0.01359 -0.03255%F*%  -0.07816"
(0.08812)  (0.04639) (0.01675) (0.01044) (0.01064) (0.0249¢
log(HHI)?  -0.04228%%% _0.01992%**  -0.001270 -0.005253FF%  _0.006559%%*  -0.00946¢
(0.01283)  (0.006691)  (0.002477) (0.001587) (0.001619)  (0.00372
Observations 23,360,000 23,360,000 23,360,000 23,360,000 23,360,000  23,360,0
R-squared -0.0003 -0.0002 0.0000 -0.0000 -0.0001 -0.000

Source: Longitudinal Business Database and Form W-2, 2005-2015

Note: Table reports instrumental variables regression estimates of the effect of local industrial concentrat
as measured by the HHI, on key percentiles of the local earnings distribution, as measured by Form W-2, f
2005 to 2015. Estimates are produced using recentered influence function regressions and a two percent san
of individuals from the data underlying the market-level analyses presented elsewhere in this paper. Influc
functions are estimated within markets. Markets with less than 1,000 person-year observations in the san
are excluded from this analysis. Columns represent separate regressions, which include the indicated fi
effects. Sample sizes and statistic values have been rounded for disclosure avoidance.
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Table D5: Effects of Industrial Concentration on Earnings, 1976-2015, LBD Earnings Mea-
sure

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

log(HHI) 0.105%%%  -0