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Abstract

The Census Bureau collects industry information through surveys and administrative data and creates associated
public-usestatistics. In this paper, we compare person-reported industry in the American Community Survey (ACS)
to employer-reported industry fromthe Quarterly Census of Employment and Wages (QCEW ) that is part ofthe
Census Bureau’s Longitudinal Employer-Household Dynamics (LEHD) program. This research provides necessary
information on the use ofadministrative data as a supplement to survey dataindustry information, and the findings
will beuseful foranyone usingindustry information fromeither source. Ourproject is part ofa larger effort to
compare information on jobs fromhousehold survey datato employer-reported information. This research is the first
to compare ACS job data to firm-based administrativedata. We find an overallindustry sector match rate of 75
percent,anda 61 percentmatch rate at the4-digit Census Industry Code (CIC) level. Industry match rates vary by
sectorandby whether industry sector s classified using ACS or LEHD industry information. The educational
services and health care and social assistance sectors haveamongthe highest match rates. The managementof
companies and enterprises sector has thelowest match rate, using either ACS-reported or LEHD-reported sector. For
individuals with imputed industry data, the industry sector match rate is only 14 percent. Our findings suggest that
the industry distributionand the sample in a particular industry sector will differ depending on whether ACS or
LEHD dataareused.

1. Introduction

The Census Bureau collects industry information through surveys and administrative data and creates associated
public-usestatistics. In this paper, we compare person-reported industry in the American Community Survey (ACS)
to employer-reported industry fromthe Quarterly Census of Employment and Wages (QCEW ) that is part ofthe
Census Bureau’s Longitudinal Employer-Household Dynamics (LEHD) program. This research provides necessary
information forinvestigating the use ofadministrative data as a supplement to survey data industry information, and
the findings will be useful foranyone using industry information fromeithersource. Our projectis part ofa larger

' We are grateful for the many helpful suggestions fromMelissa Chiu, Mark Kutzbach, and Erika McEntarfer. This
paper has not undergone the review accorded Census Bureau publications and no endorsement should be inferred.
Any opinions and conclusions expressed herein are those ofthe authors and donot necessarily representthe views
ofthe U.S. Census Bureau. Allresults havebeenreviewed to ensure that no confidential information is disclosed.



effort to compare information on jobs fromhousehold survey data to employer-reported information. This research
is the first to compare ACS job information to firm-based administrative data.

The ACS, administered by the Census Bureau, is the largest household survey in the United States. About 3.2
million addresses are sampled each year. The ACS collects household, demographic, and economic data fromall
residents ofa sampled household. Industry data are collected ona person’s current, primary job orthe most recent
job held within the past S years if not currently working. The LEHD data covers mostofthe universe of firms for the
United States. The QCEW data includes all firms that are required toreportemployment for Unemployment
Insurance, and the LEHD programhas QCEW data forall states.” The QCEW employer-level data are linked to
quarterly dataon individual workers, primarily from Unemployment Insurance (UI) wage records. We link
individual work histories fromthe LEHD programto A CS data using Protected Identification Keys (PIKs) created
by the Census Bureau. Because LEHD collects data on all Ul coveredjobs, individuals may havemore than one
eligible job around the time ofthe ACS interview. Whenthere is not a single job match between LEHD-reported job
and ACS-reportedjob, we use ACS interview date and earnings to select a main LEHD job to use forindustry
comparisons.

We examine the distribution of industry sectors in ACS and LEHD data, compare industry matchrates by ACS-
reported and LEHD-reported industry sectors, and assess where mismatches occur. We find an industry sector match
rate of 75 percent, and a match rate at the 4-digit Census Industry Code (CIC) level of 61 percent.’ The educational
services and health care and social assistance sectors haveamong the highest match rates. The managementof
companies and enterprises sector has the lowest match rate, using either ACS-reported or LEHD-reported sector.
The wholesale trade sector also has relatively low industry sector match rates. For individuals with imputed industry
data, the industry sector match rate is only 14 percent. Those with missing industry are more likely to be young,
lower educated, lowerincome, Black or Hispanic, unemployed ornot in the labor force, less likely to have worked
in the past year,and worked fewer hours orno hours in the past year.

The only otherresearch we are aware ofthat compares industry reporting between survey and administrative data is
Stinson, Gathright, and Skog (2012), henceforth SGS.* They compare industry responses in the Survey of Income
and ProgramParticipation (SIPP) to the Census Bureau’s Business Register. SGS match individuals in the SIPP to
W -2 forms, which contain a firm identifier, and then usethe firmidentifierto link to businesses in the Business
Register.’ Jobs are matched usingemployername and address. Although SGS use different survey and
administrative data and a different job-matching algorithm, they find a similar match rate at the 2-digit North
American Industry Classification System(NAICS) level of about 75 percent.® They also find similar match rates at
the 4-digit NAICS level 0f63 percent for firms with one establishment and 56 percent for firms with more than one
establishment.” Wholesale trade and administration and support and waste management sectors also haverelatively

* Massachusetts participates in the LEHD program, but Massachusetts data have not yet been processed.

’ The Census Bureau has developed and maintained its own industry code list since it started collecting data on
industryin 1820. The Census Bureau industry code list has followed the structure ofthe North American Industry
Classification System(NAICS) since its implementationin 1997, but aggregates smaller categories for
confidentiality and statistical precision.

*SGS also examine firm type (single- or multi-unit), firm size, annual earnings, and class of worker classification.
Otherresearch has compared earnings between survey and administrative data, for example, Bound and Krueger
(1991), Bound, Brown, Duncan, and Rodgers (1994), Roemer (2002), and Abowd and Stinson (forthcoming).
Abraham, Haltiwanger, Sandusky, and Spletzer (forthcoming) compare employment status between survey and
administrative data. None ofthese studies use ACS data.

> The Business Register is the Census Bureau’s main business list. The Internal Revenue Service (IRS) s the
g)rimary sourceofinformation on businesses in the Business Register.

Becker et al. (2005), Elvery et al. (2006), and Fairman et al. (2008) discuss differences between the QCEW -
based Bureau of Labor Statistics (BLS) business list and the Census Bureau Business Register. The two business
lists differin scope, with the BLS list containing firms required to report earnings forunemploymentinsuranceand
the Business Register containing firms reporting to the IRS. Even for businesses in both lists, there can be
differences in industry. Forexample, Elvery et al. (2006) note that of matched single-unit firms, the employment-
weighted industry sector match rate is 87 percent.

TNAICS sector does not exactly correspond to 2-digit NAICS; some sectors include multiple 2-digit NAICS codes.
The 4-digit NAICS codes alsodo notcorrespond exactly with 4-digit CIC. Census industry codes follow the
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poormatch rates in the SGS analyses. To the best of ourknowledge, there is no otherresearch examining industry
nonresponse and the quality of imputed industry in surveys.

Our findings suggestthatthe industry distribution and the sample in a particular industry sector will differ
depending on whether ACS or LEHD data are used. This variability is relevant foranyone using ACS or LEHD
public-usestatistics and anyone using industry variables in ACS or LEHD microdata. Forexample, certain industry
sectors, such as construction and manufacturing, tendto be more affected by recessions, and research that focuses on
those sectors may have different results depending on whether survey or administrative dataare used. Researchers
with access to matched data may want to test thesensitivity of theirresults to differentindustry variables.
Researchers may alsowant to investigate how industry sector samples differ, forexample, how the manufacturing
sectordiffers between ACS and LEHD data. The low match rate for imputed industry suggests that ACS microdata
users should use imputed industry values with caution.

2. Data
2.1. American Community Survey Data

The American Community Survey is a mandatory household survey conducted by the U.S. Census Bureau. It was
created to replacethe decennial census long formand to provide information on the U.S. population on an annual
basis instead ofevery tenyears. The questions in ACS are based on the former Census long form. The ACS was
fully implemented in 2005 and in 2006, the ACS was expanded to include group quarters, so that geographic areas
could be fully described.® The survey is an ongoing survey based on monthly samples, with microdataand public
use statistics consolidated for each year.

Weuse the 2009 ACS population file for ouranalyses.’ Ouranalyses require theuse of internal Census ACS data.
To meet requirements for confidentiality protection, the Census Bureauimplements a variety of strategies including
“data swapping.” Data swappingis a method of disclosure avoidance doneby editing the source ofthe data or
exchanging the records ofa sample of cases.'’ The marginaltotals foran area are not affected, but the responses for
any given individual on the file may have been swapped with theresponses of another similar individual. The file
we use foranalyses contains pre-swapped, edited data, i.e. variable values have not been swapped for confidentiality
protection, but variables have been edited and imputed. In some tables, as noted, we also use unedited variables
from this file. We require the use of pre-swapped files to be able to match theresponsedate forthe survey andthe
reported industry to the appropriate LEHD reporting quarter.

The ACS contains a series of questions about household relationships, demographics, income and benefits, and
where individuals live and work. The survey questions of most relevance to this project are questions 29, 35 to 38,
and 41 to 44, which ask about employmentstatus, type ofemployer, and industry.'' See Figure 1 for questions 29,
35 to 38, and 41 to 44 of the survey. Weuseinformation on employment status and type ofemployerto select
individuals likely to be in LEHD data, described in more detail in Section 3. We use the Employment Status Recode
(ESR) variable to select those employed and at work in the past week. The ESR variable has 6 categories: 1)
employed, at work; 2) employed, notat work during thereference week; 3) unemployed; 4) military, at work; 5)

structure of NAICS but differ in level of detail. CIC level of detail varies for two primary reasons: Census Bureau
coders mustbe able to obtain enough detail from respondents to code a responseto an industry code and an industry
must be large enough to meet disclosurerestrictions. Industries are aggregated based onthe NAICS hierarchy when
there is insufficient detail orit is too smallto be reported separately.

¥ The Design and Methodology Report: American Community Survey (2009) contains information on ACS program
history in Chapter 2. The report also contains much information on survey designand methodology (as the title
suggests). http://www.census.gov/acs/www/Downloads/survey_methodology/acs_design methodology.pdf

’ Atthe time we started this project, 2009 ACS data was the most recentavailable. Since then, 2010and 2011 ACS
datahave become available. However, the2010 ACS had a drop in response rate, presumably dueto the 2010
decennial census, so we focus on 2009.

' Data swappingis discussed in section 13.6 of The Design and Methodology Report: American Community Survey
(2009).

"' PDF copies ofthe ACS questionnaire can be found onthe ACS website:

http://www.census.gov/acs/www/methodology/questionnaire_archive/.
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military, not at work during the reference week; and 6) not in the labor force.'” For our analyses, we select
individuals who are employed, at work.

The ACS class of worker (COW) variable is based on question 41 which asks abouttype ofemployer: private (for
profit/not-for-profit), government (local/state/Federal), self-employed (notincorporated/incorporated), or working
without payin a family business orfarm. Individuals respond to the questions abouttype ofemployerand industry
if they worked in the last 5 years." The survey requests information for the primary job if currently working.'* If
the person is notcurrently working, he or she reports the mostrecentjob held within thepast 5 years. Fromthe ACS
questionnaire for questions 41-46:

41-46 Current ormost recent job activity. Describe clearly this person’s chiefjob activity orbusiness last
week. If this person had more thanone job, describe the one at which this person worked the most hours. If
this person had no job orbusiness last week, give information on his/her last job or business.

Question42 asks employername to assist with industry classification. In question 43, the personis asked to describe
the industry activity at the location where employed; the industry question is open-ended. Question 44 asks whether
this activity was mainly manufacturing, wholesale trade, retail trade, or something else. "> The Census Bureau uses
questions 42 through 44 to code the responses into 269 4-digit Census Industry Code (CIC) categories.'® The CIC
categories are based onthe 6-digit 2007 North American Industry Classification System (NAICS). The Census
Industry Codes are generally less detailed thanthe NAICS codes because of potential disclosure risk, but are
designed so that 6-digit NAICS codes can be mappedto 4-digit CIC codes.

ACS coding takes place in a centralized location with standardized procedures and a dedicated staff of fully-trained
coders. Clerical staffat the Census Bureau’s National Processing Center convertthe written questionnaire responses
to Census Industry Codes usingthe Alphabetical Index of Industries and Occupations. Clerical coders receive
extensive training and must maintain a 94 percent coding accuracy rate toremain qualified for coding. Industry
coding is independently verified by additional qualified coders as part of the quality assurance process. Following
industry coding, the Census Bureau checks for consistency between industry and otherrelated variables, such as
occupationandtype ofemployer. Ifindustryis missing after editing, industry is imputed using information froma
“similar”” person.'” We usethe edited and imputed industry variable, IND, for most of ouranalyses.

ACS internal-use data includes an interview or reference date variable, RDATE. Interview date is critical for linking
to the appropriate quarter of LEHD data. The ACS questionnaire is mailed to sample addresses. Ifthe household
does notmailbackthe survey, the Census Bureau follows up, first with an attempted telephone interview, and, if

"> ESR is based primarily on questions 26,29, and 35 to 37 ofthe survey. Question 26 asks whether the personhas
everservedin the military and if he or she is now on activeduty. Question 29 asks whether the person worked last
week. If the persondid notwork last week, he orshe is requested to respond to questions 35to 37. Thosequestions
askif the personwas on layoff or temporarily absent froma job, if the person was actively looking for work (if not
temporarily absent froma job),and if the person could havestarted a job if offered one (if not temporarily absent
froma job). Question 38 asks whenthe personlast worked: within the past 12 months, 1to 5 years ago, orover5
years ago ornever worked.

" For questions 41-46, the questionnaire states: “Answer questions 41-46 if this person worked in the last 5 years.
Otherwise, skip to question47.”

"*If the respondent has more than onejob and cannot select a primary job, he orshe is promptedto selectthe job at
which he orshe worked the mosthours in the last week.

" Othersurveys that ask about industry of place of employment, such as the Current Population Survey (CPS) and
the Survey ofIncome and ProgramParticipation (SIPP), also ask open-ended questions about industry. The ACS,
CPS, and SIPP all have follow-up questions about whether the employer is mainly manufacturing, wholesale trade,
retail trade, or something else. The SIPP also includes service in the follow-up question.

'® Through 2011, CIC was 100 percent coded by clerical staffat the National Processing Center in Jeffersonville,
Indiana. In 2012, ACS developed an industry auto-coder that used model-based coding for some industry values.

" American Community Survey, Puerto Rico Community Survey, 2009 Subject Definitions (2009), pp. 84-86,
contains information on how industry is coded, edited, and imputed.
http://www.census.gov/acs/www/Downloads/data_documentation/SubjectDefinitions/2009 ACSSubjectDefinitions.
pdf
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that does not succeed, with an attempted in-person interview. In completed mail returns, RDATE s the date the
respondent prints onthe cover ofthe questionnaire as “today’s date.” In computer-assisted telephone interviews
(CATI) or computer-assisted personal interviews (CAPI), RDATE s the last date on which data were collected. An
ACSCATI orCAPI interview is intended to be completed during a particular calendar month. Ifthe ACS
questionnaire is completed over multiple interviews, RDATE could be at most 30 days after the initial response to
interview questions.'® We expect most mail surveys or interviews are completed on the same day they were started.

2.2. LEHD Data

Weuse employer-reported industry collected as part ofthe Census Bureau’s Longitudinal Employer-Household
Dynamics (LEHD) program.'’ LEHD data are based on worker-level and employer-level administrative data.
Individual-level earnings dataare derived fromstate administrativerecords ofthe Unemployment Insurance (UI)
system. They contain quarterly earnings, by job, forindividuals employed in a particularstate. Anindividual may
have earnings frommore than one employerin a particular quarter, and a job is a particular individual-employer
combination. Quarterly earnings are based on when individuals were paid, not whenthe work was performed. For
example, if an individual was paid in quarter ¢ for two weeks of work, where one week of work was in quarterzand
the other week of work was in the previous quarter, we would only observe earnings in quarterz.

Forall states exce%)t Minnesota, earnings are reported at the employer level, by State Employer Identification
Numbers (SEIN).”’ Employers may have multiple establishments. Establishments are operating units ofthe
employerand each establishmentusually corresponds to a particular location ofbusiness. One example of multiple
establishments would be several branches ofa bank. In Minnesota, we know in which establishmentan individual
worked. Forall other states, we know the employerbutwe are not able to linkan individual to a particular
establishment ifthe employer has more than one establishment.

In addition tothe individual-level data, the LEHD programhas employer-level administrative data derived fromthe
Quarterly Census of Employment and Wages (QCEW).*' The QCEW contains information on employer industry
and location — state, county, and street address. QCEW data are derived fromthe quarterly taxreports submitted by
employers subject to state Unemployment Insurance laws. Each state has an office or departmentthatcompiles and
processes thedata. Foreach state, a new business fills out an initial form that determines liability for state
Unemployment Insurance (Ul) and asks for address and industry information. This formis called the Status
Determination Form (SDF). A fter determining Ul liability, the firm reports monthly employment and earnings each
quarter. Every three, four, or five years, depending on funding availability, firms file an Annual Refiling Survey,
which verifies location ofthe establishmentand industry.

The specific forms used to determine initial Ul liability vary by state. In Virginia, for example, firms are asked an
open-ended questionabout industry: “Describethe kind ofbusiness in Virginia, giving specific details ofitems,
customers, etc., suchas retail-women’s clothes; wholesale-office equipment; construction-single family home,
etc.”** In the QCEW, industry is reported using 6-digit NAICS. State QCEW offices use information fromthe Status
Determination Form, state and local knowledge ofthe establishment, and/or contactthe company directly to assigna
6-digit NAICS code. Ifneeded, a state willmail a Non-Classified Account (NCA) formto the establishment. The
NCA asks formore information about the establishment, requesting a description ofthe activities and to provide an
approximate percentage ofsales orrevenues fromeach activity. Individuals in the state QCEW offices receive in-
personNAICS codingtraining fromthe Bureau of Labor Statistics (BLS), which oversees the QCEW program. The

"* Based on correspondence with Todd Hughes, Assistant Division Chiefof Data Collection at the Census Bureau.
" Abowd et al (2005) provide detailed information about LEHD data.

* The employer, or SEIN, is equivalentto a firm if all parts ofthe firm operate in one state. For firms that have
operations in multiple states, the SEIN would not be equivalent to a firm identifier.

*"'The Quarterly Census of Employment and Wages (QCEW) programat the Bureau of Labor Statistics publishes a
quarterly countofemploymentand wages reported by employers covering 98 percent of U.S. jobs, available at the
county, metro area, state, and national levels by industry.

** The Virginia Report to Determine Liability for State Unemployment Tax(VEC FC-27) is available online:
http://www.vec.virginia.gov/vecportal/employer/pdf/fc 27new.pdf. Instructions are here:
http://www.vec.virginia.gov/pdf/fc_27ins.pdf. Information about the formcan be foundat:

http://www.vec.virginia.gov/employers/tax-registration.
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industry coders use a softwareapplication, AutoNAICS, to assist in coding. AutoNAICS contains descriptions of
NAICS codes fromthe NAICS codebook and enables key word searches. Regional BLS offices also review a
sample of NAICS codes assigned by state staff.”* A firm can request a NAICS code changeifthe firm thinks the
assigned NAICS code is inaccurate. ™

In some states, NAICS codes are used to determine Unemployment Insurancetaxrates, at least for the first several
years a firm is in operation, after which the firm’s UI claim historyis usedto determine rates. In those states, QCEW
offices are required to obtain NAICS codes forall firms. In addition, the Annual Refiling Survey (ARS), where
firms verify industry and location information, is mandatory in some states. In other states, completing the ARS is
not mandatory, but states mustobtain certain response rates, suchas 75 percent for Washington State, in orderto
comply with states’ QCEW contracts with BLS.

The QCEW datareceived by the LEHD programmay have missing NAICS codes. The LEHD programuses
longitudinal information fromestablishments and employers to fill in missing industry information. Foremployers s
with no longitudinal information, industry is imputed. Our analysis datahas completed LEHD industry information.
It is difficult to calculate an overall industry missing rate forthe QCEW data used as an input for our analysis data.
However, fora selection ofthree states and two different quarters of data, establishment industry was missing
between less thanonepercentand 14 percent ofthe time. Between less than 1 percentand 16 percent ofemployers s
were missing NAICS information forall establishments; many employers have only one establishment. As noted, in
states where QCEW NAICS codes are used to determine Ul tax rates, we would expect essentially zero missing
rates.

The individual-level Ul data is linked to the employer-level QCEW data by SEIN. For employers with more than
one establishment in states other than Minnesota, the LEHD programmultiply imputes establishments for
individuals. Location will likely vary across establishments and industry may vary across establishments. Ul and
QCEW dataare collected by each state and then shared with the LEHD programas part ofthe Local Employment
Dynamics (LED) Partnership. The LEHD programcurrently has datafromall states, including the District of
Columbia. Massachusetts recently joined the LEHD programand Massachusetts datahave notyet been processed.
In theseanalyses, we use LEHD data fromall states except Massachusetts.

A limitation ofthe LEHD data is that not allemployment is covered by the state Ul systems. The areas not covered
include some agricultural employment, independent contracting, self-employment, military employment, federal
civilian employment, railroad employment, some elected state and local government officials, and postsecondary
work-study students. >

2.3 Sample Selection and Link to Census Protected Identification Keys (PIKs)

Fromthe 2009 ACS data, we select a sample ofindividuals who are mostlikely to match to ajob in the LEHD data.
We keep individuals who are employed, at work, and not in the Armed Forces (ESR=1). We focus onindividuals
who are currently employed sothat we can use ACS interview date (RDATE) to link to quarter ofemployment in
the LEHD data. We exclude federal government employees (COW=5), self-employed notincorporated (COW=06),
self-employed incorporated (COW=7), and unpaid family workers (COW=8). Since LEHD data does not currently
include Massachusetts, we exclude individuals who report working in Massachusetts (POW S=025).

In the LEHD data, individuals are identified by Protected Identification Keys (PIKS), which are assigned by the
Census Bureaubased on personal identifying information in the Ul data. In order to match ACS and LEHD data, the
ACSdataalsoneeds PIKs. Afterselecting a subsample ofthe 2009 ACS data, we link the ACS data to PIKs usinga
crosswalk. Like with the LEHD data, the Census Bureauuses personal identifying information onthe ACS survey to
assign PIKs. The ACS crosswalk file links ACS identifiers to the PIKs. In a small numberofcases, less than 0.2
percent, more thanone ACS individual links to the same PIK. In those cases, we select the ACS individual that

* Information on assignment of 6-digit NAICS codes provided by Amanda Chadwick at the Bureau of Labor
Statistics and Molly Webster at the Washington State Employment Security Department.

** Request forNAICS code change in California: http://www.labormarketinfo.edd.ca.gov/Content.asp?pageid=176
** The LEHD programis in the process ofadding federal workers and theself-employed. For detailed information
on Ul covered employmentsee Stevens (2007).
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looks most similar to the LEHD individual, based onwhere in the Census PIK assignment process an individual gets
a PIK and PIK match scores.”® About 92 percent ofindividuals in our ACS subsample match to PIKs. We usethis
group for our subsequentanalyses.

3. Job Match Algorithm
3.1. LEHD Main Job Selection

We link the PIKed ACS subsample to LEHD earnings history dataand then, using a setofrules described below,
select the LEHD job that is most likely to correspondto the job referenced in the ACS survey. Forthe LEHD
earnings history data, we use a customnational person history file (PHF _B) and include earnings through 2010
quarterone. Wereferto the LEHD job selected as the LEHD main job and it is an SEIN-year-quarter observation.
Weuse ACS interview date (RDATE) and LEHD quarterly earnings to select the LEHD main job.

There are several challenges associated with selectingan LEHD job (PIK-SEIN in a particular quarter) to
correspond with the ACS job. First, two timing issues complicate selecting the appropriate quarter forthe LEHD
main job. First, the ACS survey asks to describe job characteristics for last week’s job, which means that
employment status andjob characteristics match a job approximately one week priorto RDATE. Second, for ACS
CATIand CAPIinterviews thattook place over multiple days, RDATEmay not be the same as the day that the
personresponded to interview questions on job characteristics.”” (For mail responses, RDATEis respondent
reported “today’s date” and any follow-up CATIor CAPlinterviews use RDATEto formthe reference period for
interview questions. A respondent may also startfilling out a mail questionnaire on one day and complete the
questionnaire on a different day. In that case, we would not know whethertheyused RDATEas thereference date
for all questions, as directed.) Asnoted above, RDATEis at most 30 days within the same calendar month beforean
initial CATI or CAPI interview. Both ofthese timing issues mean that in some cases we should selectan LEHD
main job from the same quarteras RDATE, while in other cases the LEHD main job may be fromthe quarter before
the RDA TE quarter.” For our job match algorithm, if RDATE is in the last two months of the quarter, we select as
potential LEHD main jobs all SEINs in the RDATE quarter. fRDATE is in the first month ofthe quarter, we select
as potential LEHD main jobs all SEINs in the RDATE quarterand all SEINs in the previous quarter. Figure 2 has a
flow chart ofthe job match process.

A secondjob-match challenge is thatafterselecting one ortwo quarters that could correspondto the ACS job, a
personcan match tomore than one job (SEIN). The person may have multiple SEINSs in the same quarter or multiple
SEINs acrossthe two possible quarters. Multiple SEINs exist in the same quarter because an individual changed
jobs in that quarter (worked at differentjobs at different times ) oran individual worked at multiple jobs at thesame
time. For ACS survey respondents with more thanone job lastweek, the survey asks the respondent to referencethe
primary job orthe job with the most hours worked. For most states, LEHD data does notcontain information on
hours worked.” For our job match algorithm, we have two approaches for selecting one LEHD main job (SEIN),
depending on whether RDATE s in the first month ofthe quarter. fRDATE is in the last two months ofthe
quarter, we selected potential LEHD main jobs from LEHD jobs in the RDATE quarter. Ifthere is one potential job,

*%In afew cases, it is not possible to tellwhich ACS individualis more similar to the LEHD individualbased on
information fromthe PIK process. In those cases, we arbitrarily select an ACS individual.

7 An ACS interview could also take place overmultiple days ifthe respondentdid nothave time to complete a
CATIor CAPlinterview in one sitting. Fora 2009 ACS subsample based on our sample restrictions, 69 percent of
respondents responded by mail, 12 percent by CATIL, and 18 percent by CAPL The subsample included individuals
who were employed, at work (ESR=1), worked for private, state, or local government employers (COW notequalto
5, 6,7, or8) and who worked in a state other than Massachusetts (POW S notequal to 025). We do not know what
share of CATI/CAPIlinterviews took place over multiple days.

** It is also possible that someone becomes employed in the last week or two ofa quarter but does not getpaid until
the following quarter. In this case, they may report a job in the ACS that corresponds to a job in the LEHD data from
the following quarter. We are not including LEHD jobs in the quarter following RDATE.

* Minnesota and W ashington State provided LEHD with data on hours worked.
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we keep that job (SEIN) as the LEHD main job. If there is more than one potential job, we select the job (SEIN)
with the highest earnings. > We expectthis to correspond with the job with the mosthours worked in most cases.

IfRDATE is in the first month ofthe quarter, plausible LEHD main jobs may be in the RDATE quarter orin the
previous quarter. Ifthere is one plausible LEHD main job, we select thatjob as the LEHD main job. If there is more
than one plausible LEHD main job and all plausible jobs are in the same quarter, we select the job with thehighest
earnings. Ifthere is more than one plausible LEHD main job and there are plausible jobs in boththe RDATE quarter
and the previous quarter, we use more detailed RDATE information. We assume that all survey information was
collected on RDATE, ignoring any potential multi-day surveys. fRDATE is in the first sevendays ofthe quarter,
we select jobs fromthe quarter before RDATEand, if there is more than one job, we selectthe job with thehighest
earnings. fRDATE is afterthe first seven days ofthe quarter, we selectjobs fromthe RDATE quarter, and ifthere
is more than one job, we select the job with the highest earnings.”' A fterselecting LEHD main jobs, each individual
has one LEHD main job and we use this sample for our industry comparisons.’” Recall that an illustration ofthe job
matching process is found in Figure 2.

The third challenge with selectingan LEHD main job foran industry comparisonis thata SEIN may have multiple
establishments (SEINUNITSs), and the establishments may havedifferent industries. Formost of ouranalyses we use
employment modal industry foreach SEIN and do not use SEINUNIT level industry. In our analysis sample, 42
percent of LEHD employers (SEINs) are multi unit and 58 percent ofemployers are single unit. Of multi units, 61
percent have 4-digit CIC variation across units, which means thatofallemployers, 26 percent are multiunits with
industry variation across units. Of multi units with industry variation, an average of 76 percent of employment for
the employer is at units with the employmentmodal CIC. Therefore, we would expect approximately 6 percent
individuals in our analysis sample to have a unit level 4-digit CIC that differs fromthe employment modal 4-digit
CIC.** Some units that havea different 4-digit CIC from the employment modal CIC may still be in the same
industrysector. Multiunit employers are discussed further in the Industry Comparison section.

Forouranalysis sample, we convert the LEHD SEIN employment mode 6-digit NAICS code to the corresponding
4-digit CIC code. Based on the 4-digit CIC codes forthe ACS and LEHD industry variables, we create ACS and
LEHD NAICS sector variables (with 20 NAICS sectors). Fora full list of the 20 sectors, see Table 1. Some ofour
comparisons and industry distributions use sector-level industry information. Wedo not use A CS weights for our
analyses. The pre-swapped edited file we use does notcontain a person weight. The Appendixdiscusses how
weights may affect the ACS industry distribution.

Table 2 lists observation counts for sample selectionand job matching. The 2009 A CS population file has 4.5
million observations, where each observation is an individual. The largestgroup excluded fromouranalyses is
individuals not employed, at work (ESR not equalto 1),2.5 million observations. This group includes individuals
age 15 and under who are not eligible forthe employed, at work universe. Class of worker exclusions and working
in Massachusetts affect a much smallernumber ofindividuals. (Excluded groups are not mutually exclusive.) A fter
ACS sample restrictions, we have 1.7 million observations, and after merging to the ACS-PIK crosswalk, we have
1.6 million observations with PIKs. About99 percent ofthe PIKed ACS sample merges to the LEHD earnings
history file (PHF _B). The earnings history file includes earnings from 1990 quarter one through 2011 quarter four,
as available for each state. However, when we limit the earnings history file to jobs with positive earnings in the
ACS interview quarter orthe previous quarter, 92 percent ofthe PIKed A CS merge to the LEHD earnings history

** In a small number ofcases, 0.04 percent, there were multiple SEINs with identical quarterly earnings forthe
individual. This appeared tobe a reportingissue at leastsome ofthe time; employers would have identical or very
similar earnings histories for the individual. We drop individuals with non-unique maximum earnings across
employers.

*' As when RDATE s in the last two months ofthe quarter, we drop individuals with non-unique maximum
earnings across employers after selecting employers fromthe acceptable quarters.

Tt is possible thatsome LEHD main jobs do not in fact correspond the to ACS job. This could happen due to the
complexities of matching noted in the text orif an individualreported an ACS job thatis not included in Ul earnings
records. Analternative job matching approach could include employer name and potentially address matching.

* In ouranalysis sample, each individual is associated with one employer. An average of 24 percent of employment
is not at the employment modal 4-digit CIC. 26 percent ofemployers that are multiunit with CIC variation across
units. (24 percent of26 percent =6 percent.)



file; we now have a sample with 1.4 million observations. We furtherselect quarters that have plausible LEHD main
jobs,based on ACS interview date (RDATE) as described above. Of individuals with at leastoneplausible LEHD
main job, 87 percent have one plausible main job and 13 percent have multiple plausible main jobs.

3.2. Job Match Assessment

Table 3 compares placeof work state, county, and tract information between the LEHD dataand ACS data. Asa
robustness check, we are interested in whether state/county/tract match betterin the jobs that we haveselected as
main jobs comparedto alternative plausible jobs. We expect some differences in geography, especially at the county
and tract level, since the ACS asks where someone reports to work, while LEHD data has the address forthe
employer. This may be problematic for contractors, who work at one employer but are paid by another employer,
individuals who work at temporary help agencies, and construction workers, to name a few examples. LEHD data
also has a known address-reportingissue for school districts. Many school districts report only one Ul address forall
workers, usually the school district headquarters, and do not report employment by individual school. However, we
expect main jobs to havebetter geographic match rates than alternative plausible jobs. This provides some evidence
of whether we are selecting the correct main job fromour job-match algorithm. Main jobs do appearto have
substantially higher geography match rates than alternative plausible jobs.*

Our data has very high state match rates — 98 percent for main jobs, 89 percent for other plausible jobs. In LEHD
data, state is at the SEIN level, while county and tract place of work information is at the SEINUNIT level. For
single units, we know the SEINUNIT and associated geography information. SEINUNIT is imputed for multi units
and we use geography information fromthe first implicate ofthe SEINUNIT impute.** Match rates are lower for
county andtract. Formain jobs, 73 percent have matching county information, and only 47 percent have matching
tract information. Foralternative 3plausible jobs, 51 percent have matching county information and only 13 percent
have matching tract information.”® We may find a lower match rate formain jobs forindividuals with more than one
plausible job, sincetherecould be timing errors in identifying thejob worked at the time ofthe ACS interview and,
in the case of multiple jobs held at thesame time, A CS respondents describe the job with the mosthours worked last
week and we use earnings to select themain job. The match rates for main jobs for PIKs with more than one
plausible job are lower than thematch rate forallmain jobs, which includes many cases with only one plausible job,
but are stillhigher than the match rate foralternative plausible jobs. Therelatively low tract match rates suggest that
there could be some challenges in using address to selectmain jobs, since county and tract informationdisagree in a
substantialnumber of cases andthere is a high ACS missing rate for tract information.

In Minnesota, SEINUNITSs are reported for workers, and we calculate similar county and tract match rates using
only Minnesota. The county and tract matchrates are higher forall main jobs and main jobs for PIKs with more than
one plausible job. This suggests thatthe lack of SEINUNIT information for workers in states other than Minnesota
is contributing to the lower county and tractmatch rates.”’

In otheranalyses not shown, we find that place of work geography match rates vary across industry sectors. We
would expect lower geography matchrates in sectors where physical place of work differs fromaddress of
employer, suchas thesector with temporary help agencies — administrative and support and waste management. The
sectordoes indeed havelowertract and county match rates than most other sectors. Mining, quarrying, and oiland
gas extraction has the lowest tractmatch rates; the physical place of work may often differ from address of

employer.

*We do not distinguish by LEHD geography dataquality for these analyses.
** We have SEINUNIT matched to individual workers for Minnesota.
%% The ACS place of work information may be edited, imputed, or missing. We would expect worse geography
matches when ACS place ofwork s edited orimputed. One percentofjobs in each group are missing ACS county
information; 21 percent of main jobs are missing ACS tract information; 23 percent of main jobs with more than one
?laus ible job and 23 percent ofalternative plausible jobs are missingtractinformation.

” The Census Bureau has an ongoing project that will examine place of work geography matching between the ACS
and the QCEW in more depth than this paper.



4. Industry Comparison

There are anumber of possible reasons for ACS and LEHD industry data mismatches. The ACS survey respondent,
responding for him- or herself, may misunderstand the work doneby his orheremployer, orthe ACS survey
respondent res ponding for another household member may not be sufficiently familiar with the work ofthe
employerofthe otherhousehold member. Both the ACS and LEHD data ask open-ended industry questions, and the
text is then codedto 4-digit CIC or 6-digit NAICS codes. The industry questions for ACS and LEHD are worded
differently and people may respond with differentinformation. The codin g Xprocedures forthe ACS and LEHD data
may also be different, resulting in different numeric codes for similartext.”™ To the authors’ knowledge, there has
been no systematic study comparing the industry coding and editing procedures ofthe ACS to theindustry coding
and editing procedures ofthe LEHD, or other employer-reported data. Finally, formost of our analyses we use SEIN
employment mode industry fromthe LEHD data. Ifthe employer has multiple establishments with industry
variation across establishments, the individual could actually be working at an establishment with a different
industry. We donotexpect this to be a large issue, given themultiunit discussion in the JobMatch Algorithm
section (Section 3).

Table 4 presents industry match rates for main jobs at the sectorlevel and the 4-digit CIC level. Using the edited
ACS industry variable (IND) and the LEHD SEIN employment mode industry, thereis an industry sector matchrate
of 75 percent, and a match rate at the 4-digit CIC level of 61 percent. We separately compare the industry match for
when industry is as reported, assigned, orimputed in the ACS.” The match rate is substantially better for the as-
reported cases. ACS industry is imputed in three percentofouranalysis sample and assignedin 0.1 percentofour
analysis sample. The industry sector match rate drops from77 percent for as-reported cases, to 65 percent for
assigned cases, down to 14 percent for imputed cases. Matchrates similarly decline for 4-digit CIC.

We also assess whether industry match ratemay differ for LEHD single unit and multiunit employers. For multi
unit employers, some workers may be working at a SEINUNIT with a different industry fromthe SEIN employment
mode industry. Of main job employers, 58 percentare single unit; 42 percentare multiunit. Industry matchrate is
similar for single unit andmultiunit SEIN; 74 percent for single units and 77 percent for multiunits. Surprisingly,
the match rate is slightly higher formultiunits. Matchrates between single and multiunits are also similar at the 4-
digit CIC level, with multi unit SEIN having a slightly higher match rate. In the second panel, we calculated industry
match rates using SEINUNIT industry. For multi units, we use the SEINUNIT from the first implicate of the
SEINUNIT impute. The match rates using SEINUNIT industry are slightly lower thanindustry match rates using
SEIN employment mode industry; 73 percent match for industry sector and 58 percent match for4-digit CIC. Match
rates are similar for single units and multiunits, with slightly higher match rates forsingle units.

Figure 3 compares the industry sector distribution for the ACS and LEHD industry variables (IND and SEIN
employment mode industry). In figures, ACS sectorrefers to the ACS IND sectorand LEHD sectorrefers tothe
LEHD SEIN employment modalsector. (The distributions are unweighted, since we do not have person weights in
ourinternal ACS file.) The industry sector distribution provides information on which sectors have the most
employment, based on our ACS subsample, and which sectors have relatively more employmentin ACS compared
to LEHD data and vice versa. To theextent that a sector has more employment in ACS than LEHD data, for
example, the “extra” ACS jobs would be in a different LEHD sector and would be mismatched. (Of course, there
would likely be some mismatches evenifthe percentemployment in the ACS and LEHD sectors were the same.)
Overall, the industry distributions from ACS and LEHD data are similar. The manufacturing andretail trade sectors
have relatively more employmentin the ACS than LEHD data. Wholesale trade, managementofcompanies and
enterprises, administrative and support and waste management and remediation services, and public administration
have relatively more employmentin LEHD than ACS data. In the LEHD data, some multiunit employers have a
headquarters unit assigned a managementofcompanies and enterprises industry code. At those establishments, all
individuals would getthe management industry code, even thoughindividuals at headquarters may understand that

*¥ ACS datais codedto 4-digit CIC while QCEW data is codedto 6-digit NAICS, so the codes would notbe
identical for the same text, but we would expect the 6-digit NAICS to correspond with the 4-digit CIC after taking
into account appropriate mapping ofthe codes.

* Assignment is an imputation method in which values fora missing or inconsistent itemcan be derived fromthe
person’s otherresponses to thesurvey. Items that cannot be derived fromotherresponses may be imputed based on
answers fromother members ofthe household or frompeople believed to have similar characteristics.
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they work in manufacturing, forexample. We would therefore expect LEHD data to have more individuals in the
management sectorthan ACS data. Tables 6and 7 display the percent of main jobs in each LEHD (A CS) sector for
each ACS (LEHD) sector, which provide further information on where industry mismatches occur. These tables are
discussed in more detail below.

Figure 4 charts the percentofjobs in each ACS (LEHD) sectorthat are in the same sector in the LEHD (A CS) data.
From Table 3, recall there is an overall sector match rate of 75 percent. The matchrate varies across sectors and by
whethersectoris definedusing ACS industry information or LEHD industry information. The managementof
companies and enterprises sector has the lowest match rate, which is not surprising, given that few A CS respondents
report working in this industry or they provide insufficientinformation for coders to classify themappropriately
(e.g.,no mention ofheadquarters) (see Figure 3). Forjobs in this industry in the LEHD data, the match rate is 2
percent. Wholesale trade has low match rates, especially using the LEHD-defined sector. The agriculture, other
services, and arts, entertainment, and recreation sectors also have relatively low match rates. Financeand insurance,
educational services, health care and social assistance, and accommodation and food services allhave relatively high
match rates, greater than 80 percent based on both ACS and LEHD sectors. Table 8 presents a summary ofresults
by industry sector. It includes results fromFigures 2 and 3 and includes a selection ofresults fromthe other industry
analyses.

As discussed above, there are several potential sources of mismatch between the ACS and LEHD industry data. To
examine the extent to which multi units may contributeto mismatch through ouruse ofthe SEIN employment mode
industry, Table 5 presents the percent of SEINs that are multiunit by ACS and LEHD industry sectorand industry
sector match rates by single/multiunit and ACS and LEHD sector. Recall, 58 percentofemployers in ouranalysis
sample are single unit; 42 percentare multiunit. Of multi units, 61 percent have 4-digit CIC industry variation
across units, which means that ofallemployers, 25 percent are multiunits with industry variation across units. Of
multi units with CIC variation across units, an average of 76 percent of employment is at the modal NAICS.

Overall, the sector match rate is very similar between single units and multiunits, and thematch rate is actually
slightly higher for multi units. FromTable 3, single units have an overall match rate of 74 percent and multiunits
have a match rate of 77 percent. From Table 4, the utilities, retail trade, finance and insurance, management of
companies and enterprises, and public administration sectors allhave more than halfofemployers as multiunits.*
A high percentage of multi-unit employers does not necessarily correspond with a low match rate. For ACS sectors,
the correlation between percentmultiunit and percentsector match is 0.20; for LEHD sectors, the correlation is
0.02. In some ACS sectors, such as construction, single units are more likely to match the LEHD industry sector,
while in other ACS sectors, such as agriculture, forestry, fishing, and hunting, multiunits are more likely to match
the LEHD industry sector.

Table 6 shows the percent ofjobs in the LEHD sectors foreach ACS sector.*’ The diagonal, highlighted in yellow,
is the industry sector match rate forthe row sector. Forexample, for ACS sector 42 (wholesale trade), the table
shows that57 percent ofjobs in sector42 are also in sector42 in LEHD data. Eleven percent of jobs are in LEHD
sector 31-33 (manufacturing) and 12 percentofjobs are in LEHD sector44-45 (retail trade). This suggests that it
may be difficult for employees or industry coders to know whether the job is manufacturing, wholesale trade, or
retail trade. It may also be difficult to code responses to these sectors in the QCEW data. Each row sums to 100.
Table 7 is similar to Table 6 but shows the percent ofjobs in the ACS sectors foreach LEHD sector. In Table 7, the
LEHD wholesale trade sector has 23 percent ofjobs in the ACS manufacturingsectorand 17 percent of jobs in the
ACS retail trade sector, similar to Table 6.

AppendixTable 1 shows the percent ofjobs in the LEHD sectors foreach ACS 4-digit CIC. The first column lists
the 4-digit CIC. The second column is a description ofthe 4-digit CIC. The third column is the percent of PIKs
(equivalentto the percentofmain jobs)that have that ACS 4-digit CIC. The remaining columns show the
percentageofjobs in each LEHD sector; each row sums to 100. The yellow and orange cells are the matchrates: the
percent ofeach4-digit CIC that is in the same sector in the LEHD data. Orange cells have matchrates below 50

* For ACS or LEHD sectors.

*! Noted earlier, Table 1 lists the twenty 2007 NAICS sectors: the numeric codes anda description of each sector.
This table is useful for Tables 6,7, and 8, which use numeric codes forthe sectors, since there is insufficientspace
to list descriptions of eachsector.
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percent. Green cells show (mismatched) LEHD industry sectors thathave more than 10 percent ofjobs forthat4-
digit CIC. Cells based onvery smallnumbers of PIKs may be less reliable than cells based onmore observations.

5. Missing ACS Industry Analyses

We do some additional analyses on characteristics and industry distributions for individuals missing values forthe
unedited industry variable (UIND). Table 9 compares the characteristics ofindividuals with missing industry
information (UIND is blank) to those with non-missing industry information. Industry is not missing at random.
Those with missing industry are more likely to be young, lower educated, lower income, Black or Hispanic,
unemployedornot in the labor force, less likely to have worked in the past year, and worked fewerhours orno
hours in the pastyear.* Many ofthe demographic characteristics listed in the table are used in the ACS industry
imputation modelto account for differences between those with missing industry and those with non-missing
industry. This table is based on an ACS sample ofindividuals with industry in universe, where industry is edited and
imputed if missing. In the sample, age is greaterthan orequal to 16 and the individual worked in the last five years.
The ACS sample is not linked to the ACS PIK crosswalk orto LEHD data sets, and the calculations are unweighted.

Figure 5 compares the assigned or imputed industry distribution for individuals missing values for the unedited
industry variable (UIND) to the industry distribution for those with non-missing values for UIND. (Industry may
still be edited orimputed if UIND is missing.) Figure 5 includes boththe ACS and LEHD industry sector
distributions. FromFigure 5, the assigned/imputed A CS industry sector distribution for those missing UIND differs
fromthe ACS industry distribution for those with reported UIND. This is not surprising, given their different
demographic characteristics.* The LEHD distribution for individuals missing UIND is similar to the
assigned/imputed A CS distribution for those missing UIND. This suggests thatthe ACS imputationmodelis
assigning a similar industry distribution. However, forany given individual, the industry sector match rate for those
with imputed IND is very low, 14 percent (Table 5). Therefore, while aggregate industry analyses with imputed
ACS data may reflect a similar distributionto LEHD data, multivariate analyses (e.g., industry by sexorearnings)
may differ. The assigned/imputed ACS and LEHD sectorshares are more similar in some sectors than others. For
example, in the construction sector, the ACS imputation models assigns/imputes more individuals to that sector than
appearin the LEHD data. In wholesale trade, the ACS assigned/imputed industry sectorand the LEHD sectorhave
different shares ofthedistribution, butthe ACS and LEHD data have low match rates for wholesale trade.

6. Conclusion and Discussion

We compare person-reported industry in the ACS to employer-reported industry in the QCEW data. ACS
individuals are linked to LEHD individuals using Protected Identification Keys (PIKs). The dateofthe ACS
interview and LEHD earnings information are usedto selecta job in the LEHD data that likely corresponds to the
job referenced in the ACS. We find an overallindustry sector match rate of 75 percent and a 4-digit CIC match rate
of 61 percent. Industry match rates vary by sectorand by whether industry sectoris defined using ACS or LEHD
industry information.

The educational services and health careand social assistance sectors have some ofthe highest industry sector match
rates. Wholesale trade has relatively low match rates, especially forthe LEHD sector. Jobs in this sector in the
LEHD data are often categorized in the manufacturing or retail trade sectors in the ACS data, and vice versa.
Descriptions ofindustries in wholesale trade may be difficult to distinguish frommanufacturing orretail trade. The
ACS survey directly asks respondents whether their employer is manufacturing, wholesale trade, retail trade, or
somethingelse, but in the QCEW firms can review assigned NAICS codes and they verify NAICS codes in the
Annual Refiling Survey. The managementofcompanies and enterprises sector is a relatively small sector, but it has
very low industry sector match rates. Analysts who want everyone employed at headquarters included in the
management of companies sector, may want to use LEHD public-use statistics or microdata. Analysts who are

* Bollinger and Hirsch (2013) conclude that high-earning men are more likely to have earnings nonresponse in the
CPS and that earnings nonresponseis not ignorable. Bollinger and Hirsch (2006) also show that the inclusionof
imputed earnings in regression models leads to matchbias. Earnings imputation rates in the CPS are much higher
(around 20 percent in the March Annual Socialand Economic Supplement) than ACS industry imputationrates.

# UIND is missing forthree percent ofthe sample.
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interested in the employer’s primary activity, as reflected in the ACS, may want to use ACS public-use statistics or
microdata.

Industry matching provides some information on the quality of ACS imputed industry data. Forindividuals with
assigned orimputed ACS industry, the ACS industry sector distribution is similar to the LEHD industry sector
distribution. This suggests the ACS imputation modelis approximating the LEHD industry distribution. However,
for individuals with imputed industry, the industry sector match rate is only 14 percent, even with an overall
industry sector match rate of 75 percent (Table 5). This suggests that ACS microdatausers should cautiously use
imputed industry values. Public-usestatistics thattabulate other variables by industry, forexample, earnings by
industry, may be slightly inaccurate to the extent that industry is imputed and the imputationis incorrect. Industry
was imputed for only three percent ofrespondents in 2009, but missing response has increased since then due to a
scaling back of Census Bureausurvey follow-up operations forbudgetary reasons. In addition, administrative data
may be useful for providing information on industry when industry is notreported, with the acknowledgement that
the administrative data industry distribution differs froman underlying survey industry distribution. Nonetheless,
incorporating administrative data regularly into ACS datawould require a substantial investmentofstafftime, and
the project may be too costly relativeto the three percent ofrespondents with imputed industry.

It is difficult to assess the overallaccuracy ofthe ACS datacompared with the LEHD data. While we would expect
a firm to provide better information about industry than a worker at the firm (or a family member of the worker), the
open-ended nature ofthe industry questions in the QCEW and the ACS mean thatthe employer orthe worker may
provide insufficientinformation to accurately code industry. In addition, the ACS and QCEW may use different
procedures to assign CIC or NAICS codes fromthe text. To the authors’ knowledge, therehas beenno systematic
study comparing theindustry coding and editing procedures ofthe ACS (respondent-reported) to the industry coding
and editing procedures ofthe QCEW , or other employer-reported data. Future studies on survey-based and firm-
based industry data should consider a detailed examination of datacollection, coding, and editing procedures to
provide additional information on potential sources of error and data mismatching, and potential advantages for
using eachtype of data.
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Appendix: ACS Survey Weightand Class of Worker Restriction Analyses

In AppendixFigure 1, we examine how using ACS survey weights (person weight - PW GT) would change our
industry sector distribution. As noted earlier, the pre-swapped A CS data we usedoes notcontain person weights and
we do not usethemin ouranalyses. Figure 61is based ondatawhere variable values have been swapped for
confidentiality protection and person weights havebeen calculated. Weselect a sample based onthe same ACS
variable restrictions used for ouranalyses (ESR=1, etc.), but it is not limited to individuals with non-missing PIKs
and those that link to LEHD data. Figure 4 shows industry sector distributions using the edited and imputed IND
variable. The UIND variable, without edits or imputations, produces very similar results. Using person weights
increases thenumber ofjobs in construction, retail, administrative, and support and waste management, and
accommodationand foodservices. The use of person weights decreases thenumber of jobs in manufacturing,
education, and health care and social assistance. Even with these small differences, the weighted and unweighted
distributions are similar, and the fact thatouranalyses are unweighted does notappearto be substantially
influencing ourresults. AppendixTable 2 presents the industry distributions found in Figure 5 (weighted and
unweighted) and separately for the unedited and edited industry variables (UIND and IND).

The ACS publishes dataon all class of worker categories. For our industry comparison, we limit the sample to
private wage and salary workers and state and local government workers, excluding federal government workers, the
self-employed, and unpaid family workers. In AppendixTable 3, we compare the characteristics ofan ACS sample
using our sample restrictions to an ACS sample of federal government, self-employed, and unpaid family workers.
This sheds light on how our sample restrictions affectcharacteristics ofthe group. Both samples in AppendixTable
3 are basedon swapped 2009 ACS data that are not linked to PIKs or LEHD data. Both samples are also limited to
the employed, at work population (ESR=1) and individuals working in states other than Massachusetts (POW S not
equalto 025). The workers in the analysis sample are younger, less educated, and less likely to have servedin the
military than the excluded workers. The analysis sample workers are less likely to be in management or professional
occupations and construction occupations and more likely to be in production, transportation, and material moving
occupations andsales and office occupations. Not surprisingly, the analysis sample workers are less likely to report
self-employment income than the excluded workers, which include the self-employed.
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Table 1: 2007 NAICS Sectors
Sector Description

11 Agriculture, Forestry, Fishing and Hunting
21 Mining, Quarrying, and Oil and Gas Extraction
22 Utilities
23 Construction
31-33 Manufacturing
42 Wholesale Trade
44-45 Retail Trade
48-49 Transportation and Warehousing
51 Information
52 Finance and Insurance
53 Real Estate and Rental and Leasing
54 Professional, Scientific, and Technical Services
55 Management of Companies and Enterprises
56 Administrative and Support and Waste Management and Remediation Services
61 Educational Services
62 Health Care and Social Assistance
71 Arts, Entertainment, and Recreation
72 Accommodation and Food Services
81 Other Services (except Public Administration)
92 Public Administration
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Table 2: Sample Selection and Job Match Observation Counts

ACS-LEHD Percent of
Match Individuals/

N Rate Jobs
(1) 2009 ACS Population File 4,534,632 - -
Populations Excluded from Analysis Sample
NOT employed, at work (ESR!=1) 2,532,851 - -
Federal government employee (COW=5) 84,063 - -
Self-employed not incorporated (COW=6) 190,700 - -
Self-employed incorporated (COW=7) 94,188 - -
Unpaid family workers (COW=8) 7,934 - -
Work in Massachusetts (POWS=025) 43,996 - -
(2) ACS Subsample 1,692,601 - -
(3) ACS Subsample with PIKs 1,550,845 - -
(4) sample (3) that merged to LEHD PHF_B (all available years)"”’ 1,531,355 99 -

(5) Sample (4) with positive LEHD earnings in the ACS interview quarter or 1,432,008 92 -

the previous quarter®

(6) Sample (5) with at least one plausible job 1,410,181 - -
ACS Respondents in Sample (6): Percents Below Based on Line (6)

(8)  With one plausible job 1,233,903 - 87

(9)  With multiple plausible jobs 176,278 - 13

Note: The 2009 ACS PIK crosswalk contains some ACS observations with identical PIKs; PIKs are unduplicated
before merging to the ACS population file. Populations excluded from the analysis sample are not mutually
exclusive. The PIK rate of the ACS subsample is 92 percent. Plausible jobs are defined as follows. For ACS
respondents with RDATE in the last two months of the quarter, LEHD jobs with positive earnings in the ACS
interview quarter are considered plausible jobs. For ACS respondents with RDATE in the first month of the quarter,
LEHD jobs with positive earnings in the ACS interview quarter or the previous quarter are considered plausible
jobs. Therefore, individuals will be considered to have zero plausible jobs if RDATE is in the last two months of the
qguarter and they have LEHD earnings only in the quarter prior to the ACS interview. The main job is the plausible
job with the highest earnings. See text for additional details. Percentsin (8) and (9) sum to 100.

Footnotes: (A) ACS-LEHD Match Rate=100*((5)/(4)); (B) ACS-LEHD Match Rate=100*((6)/(4)).
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Table 3: Geography Match Rates for Main Jobs and Alternative Plausible Jobs
Percent Match

Main Jobs for PIKs

All Main Jobs with >1 Plausible Job Alternative Plausible Jobs
State 98 96 89
County 73 68 51
County, LEHD State=Minnesota 80 73 51
Tract 47 39 13
Tract, LEHD State=Minnesota 64 56 18

Note: In the LEHD data, state place of work is at the SEIN level. County and tract comparisons are based on the
first implicate of the SEINUNIT impute for multi units. In Minnesota, SEINUNIT is reported and not imputed in
most cases. The number of observations varies by geographic level and job type. For the national sample, one
percent of jobs in each group are missing ACS county information. 21 of main jobs are missing ACS tract
information; 23 percent of main jobs with more than one plausible job and 23 percent of alternative plausible jobs
are missing tract information. The LEHD program imputes county and tract for firms missing information.
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Table 4: Industry Match Rates for Main Jobs

ACS Edited Industry Variable (IND)/ Percent Match

LEHD SEIN Employment Mode Industry  Percent Main Jobs Sector 4-digit CIC
All PIKs 100 75 61

By IND Reporting Status

IND As Reported 97 77 62

IND Assigned <1 65 35

IND Imputed 3 14 5

By LEHD Single/Multi Unit SEIN

LEHD Single Unit SEIN 58 74 60

LEHD Multi Unit SEIN 42 77 61
ACS Edited Industry Variable (IND)/ Percent Match

LEHD SEINUNIT Industry Percent Main Jobs Sector 4-digit CIC
All SEIN 100 73 58

By LEHD Single/Multi Unit SEIN

LEHD Single Unit SEIN 58 73 59

LEHD Multi Unit SEIN 42 73 57

Note: For main jobs, there is one job (SEIN) per person (PIK). IND is non-missing for our analysis sample.
SEINUNIT industry is based on the SEINUNIT from the first implicate of the SEINUNIT impute.
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Table 5: Industry Sector Match Rates by Single/Multi Unit
Multi Units

Percent Match

Average Percent Employment at

Percent Multi Unit Employment Mode Sector ACS Sector LEHD Sector
LEHD Single Single
ACS Sector  Sector ACS Sector LEHD Sector All Firms Units Multi Units  All Firms Units Multi Units
Agriculture, Forestry, Fishing, and 24 14 82 80 55 63 27 65 67 54
Hunting
Mining, Quarrying, and Oil and Gas 42 45 81 82 67 66 68 65 69 61
Extraction
Utilities 58 68 82 89 58 42 69 87 83 90
Construction 18 13 78 83 68 74 40 76 78 61
Manufacturing 37 37 81 82 73 74 72 84 85 83
Wholesale Trade 36 30 83 84 57 61 49 38 38 40
Retail Trade 61 65 87 88 78 63 87 83 75 87
Transportation and Warehousing 43 44 91 92 71 69 75 76 75 78
Information 48 48 87 91 65 57 72 67 60 74
Finance and Insurance 59 59 89 91 83 78 87 89 85 92
Real Estate and Rental and Leasing 33 31 85 89 63 62 64 62 60 66
Professional, Scientific, and Technical 26 23 85 84 68 72 55 67 69 61
Services
Management of Companies and 52 69 76 67 21 21 21 2 3 1
Enterprises
Administrative and Support and 34 33 89 91 62 62 61 43 43 43
Waste Managementand
Remediation Services
Educational Services 45 48 92 88 90 89 92 87 91 82
Health Care and Social Assistance 41 42 84 84 84 85 82 87 89 85
Arts, Entertainment, and Recreation 24 25 78 68 54 57 44 68 73 54
Accommodation and Food Services 40 42 95 93 83 82 86 82 82 82
Other Services 26 18 85 90 55 61 39 58 57 59
Public Administration 57 49 67 70 77 84 71 65 62 69

Note: The ACS and LEHD sector match rates (all firms) are also displayed in Figure 4. The average percentemployment at employment mode industry sector
includes multi units with no variation in industry across units, which would have 100 percent of employment at employment mode industry sector.
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ACS IND Sector

Table 6: Industry Mismatches: Percent Jobs in LEHD Sectors, for Each ACS Sector

(Each Row Sums to 100)

LEHD SEIN Employment Mode Sector

11 21 22 23 31-33 42 44-45 48-49 51 52 53 54 55 56 61 62 71 72 81 92

11 55 <1 <1 2 11 10 4 2 <1 <1 1 1 1 3 2 1 1 1 2 3
21 <1 67 1 5 9 3 1 3 <1 <1 1 3 2 2 <1 1 <1 <1 1 <1
22 <1 1 58 4 1 1 <1 <1 <1 2 6 4 <1 <1 1 <1 1 16
23 <1 1 <1 68 2 1 <1 <1 1 3 1 4 1 1 <1 1 1 7
31-33 «1 1 <1 2 73 8 2 1 1 <1 <1 4 2 3 <1 1 <1 1 1 <1
42 1 1 <1 2 11 57 12 3 1 <1 1 3 2 3 <1 1 <1 1 1 <1
44-45 <1 <1 <1 1 7 78 1 1 <1 1 1 1 2 1 2 <1 2 1 <1
48-49 <1 <1 <1 1 4 3 71 <1 <1 1 2 1 5 2 1 <1 1 1 3
51 <1 <1 <1 3 3 3 <1 65 1 1 8 1 5 1 1 1 1 1 4
52 <1 <1 <1 <1 <1 1 1 <1 1 83 1 3 3 3 1 2 <1 <1 1 1
53 <1 <1 <1 4 1 1 2 1 1 2 63 3 1 5 1 5 1 2 3 3
54 <1 <1 <1 5 4 2 1 5 1 68 1 5 2 2 <1 1 1 1
55 <1 2 1 12 7 16 2 2 3 7 21 8 <1 3 1 6 2 <1
56 <1 <1 <1 3 3 3 2 2 1 5 1 62 1 4 1 3 2 3
61 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 1 <1 1 90 3 <1 1 1 1
62 <1 <1 <1 <1 <1 <1 1 <1 <1 1 <1 1 1 2 3 84 <1 1 2 3
71 <1 <1 <1 1 1 1 2 <1 1 <1 1 1 <1 2 3 2 54 11 6 11
72 <1 <1 <1 1 4 <1 <1 <1 1 1 <1 2 1 1 2 83 1 <1
81 <1 <1 <1 2 3 4 9 1 1 1 1 3 1 3 4 9 1 2 55 1
92 <1 <1 <1 1 <1 <1 1 1 <1 1 <1 1 <1 2 8 6 1 <1 1 77

Note: The diagonal, highlighted in yellow, is the industry sector match rate for the row sector.

21



LEHD SEIN Employment Mode Sector

Table 7: Industry Mismatches: Percent Jobs in ACS Sectors, for Each LEHD Sector

(Each Row Sums to 100)
ACS IND Sector

11 21 22 23 31-33 42 44-45 48-49 51 52 53 54 55 56 61 62 71 72 81 92

11 65 <1 <1 2 7 7 5 2 <1 <1 1 2 <1 2 1 1 <1 2 1 1
21 <1 65 2 6 11 5 2 3 <1 <1 <1 2 <1 1 <1 <1 <1 <1 1 <1
22 <1 1 87 3 2 1 1 1 <1 <1 <1 1 <1 1 <1 <1 <1 <1 <1 2
23 <1 1 1 76 5 1 3 1 2 <1 1 2 <1 2 <1 1 <1 1 1 1
31-33 1 <1 <1 2 84 3 2 1 1 <1 <1 3 <1 1 <1 1 <1 1 1 <1
42 2 <1 <1 2 23 38 17 3 1 1 <1 5 <1 2 1 1 <1 1 2 <1
44-45 <1 <1 <1 1 2 3 83 1 1 <1 <1 1 <1 1 1 1 <1 2 2 <1
48-49 <1 1 <1 2 4 3 4 76 <1 <1 <1 2 <1 2 1 1 <1 1 1 1
51 <1 <1 <1 1 4 1 5 <1 67 2 <1 12 <1 2 1 1 1 <1 1 <1
52 <1 <1 <1 <1 1 <1 1 <1 <1 89 1 2 <1 1 1 2 <1 <1 <1 <1
53 <1 <1 <1 5 2 2 5 3 1 2 62 2 <1 3 1 4 1 3 2 1
54 <1 <1 <1 2 8 1 3 1 3 3 1 67 <1 3 1 3 <1 1 1 1
5 <1 1 6 3 28 6 11 3 3 13 2 5 2 2 1 8 1 3 2 <1
56 <1 <1 1 4 9 2 5 4 3 4 2 7 <1 43 2 7 1 3 2 2
61 <1 <1 <1 <1 <1 <1 1 1 <1 <1 <1 1 0 <1 87 4 1 1 1 3
62 <1 <1 <1 <1 1 <1 1 <1 <1 1 1 1 <1 1 2 87 <1 1 2 2
71 <1 <1 1 1 1 <1 3 1 2 <1 1 1 <1 2 3 3 68 7 2 4
72 <1 <1 <1 1 1 <1 3 <1 <1 <1 <1 1 <1 1 2 2 4 82 1 <1
81 <1 <1 <1 2 4 1 4 1 1 1 2 2 <1 2 3 10 4 2 58 2
92 <1 <1 4 6 <1 <1 1 2 2 1 1 1 <1 2 2 8 4 <1 1 65

Note: The diagonal, highlighted in yellow, is the industry sector match rate for the row sector.
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Industry Sector

Table 8: Main Results for Each Industry Sector

ACS, LEHD

Main Jobs

ACS, LEHD
Percent of Sector Match

Rates

Other Main Results and Notes

Agriculture, Forestry, Fishing and Hunting

Mining, Quarrying, and Oil and Gas Extraction

Utilities

Construction

Manufacturing

Wholesale Trade

Retail Trade

Transportation and Warehousing

Information

Finance and Insurance

1,1

1,1

1,1

5,4
13,11

3,5

12,11

3,3
3,2

6,5

55, 65

67,65

58, 87

68,76
73,84

57,38

78,83

71,76
65, 67

83,89

One of the smallest sectors. For ACS sector, 11 percent jobs in
manufacturing sector and 10 percent jobs wholesale trade sector in LEHD
data. Comprised of six 4-digit CIC codes. Several ACS 4-digit CICs in this
sector have a substantial share of jobs in the LEHD manufacturing,
wholesale trade, or public administration sectors, suggesting thereis
insufficient information in the text descriptions or different approaches
to coding these industries.

One of the smallest sectors. This sector has a relatively low place of
work tract match rate. Comprised of five 4-digit CIC codes.

One of the smallest sectors. This sector has substantially different match
rates depending on whether sector is defined using ACS or LEHD
information. For ACS sector, 16 percent of jobs arein public
administration sector in LEHD data.

Consists of one 4-digit CIC code.

One of the largest sectors. This sector has more jobs in the ACS data than
LEHD data and relatively high match rates. We would expect a higher
match rate for the LEHD sector, given the greater reporting of this sector
in the ACS data. Comprised of numerous 4-digit CIC codes. This sector
has a relatively high place of work tract match rate.

This sector has more jobs in LEHD data than ACS data. Much lower match
rates than manufacturing or retail trade, especially in LEHD data. More
than 10 percent of ACS wholesale trade jobs are in the LEHD
manufacturing and retail trade sectors. For the LEHD wholesale trade
sector, 23 percent of jobs are in the ACS manufacturing sector and 17
percent of jobs are in the retail trade sector.

One of the largest sectors. Relatively low place of work tract and county
match rates.

For ACS and LEHD sectors, mismatched jobs spread over several sectors.
For LEHD (ACS) sector, 12 (8) percent of jobs in professional, scientific,
and technical services sector.

Relatively high sector match rates.
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Table 8 continued: Main Results for Each Industry Sector
ACS, LEHD ACS, LEHD
Percent of Sector Match

Industry Sector Main Jobs Rates Other Main Results and Notes

Real Estate and Rental and Leasing 1,1 63,62 For ACS and LEHD sectors, mismatched jobs spread over many sectors.
Professional, Scientific, and Technical Services 6,6 68, 67 Relatively high place of work tract and county match rates.
Management of Companies and Enterprises <1,1 21,2 Lowest ACS and LEHD sector match rate of all sectors. ACS reports very

few jobs in this sector. (See text for further discussion.) This sector
consists of only one 4-digit CIC and therefore has identical sector and 4-
digit CIC match rates. More than 10 percent of ACS management jobs are
in LEHD manufacturing and retail trade sectors.

Administrative and Support and Waste 3,4 62,43 This sector has more jobs in LEHD data than ACS data and has a higher

Management and Remediation Services match ratein the ACS data. For the ACS and LEHD sectors, the non-
matched jobs are spread over many different sectors. This sector
includes temporary help agencies and has relatively low county and
tract place of work match rates.

Educational Services 11,12 90, 87 This sector is one of the largest sectors and has very high sector match
rates. This sector has four 4-digit CIC codes and has very similar sector
and 4-digit CIC match rates. This sector has relatively low place of work
tract match rates. This is likely due to underreporting of establishments
(schools) in LEHD data; information is often reported at the firm (SEIN)
level.

Health Care and Social Assistance 15,14 84,87 This sector is one of the largest sectors and has very high sector match
rates. Comprised of numerous 4-digit CIC codes. This sector has some of
the highest place of work tract and county match rates.

Arts, Entertainment, and Recreation 2,2 54,68 Higher sector match rate based on LEHD sector. More than 10 percent of
ACS arts, entertainment and recreation jobs arein the LEHD
accomodation and food services and public administration sectors.

Accommodation and Food Services 6,6 83, 82 Relatively high sector match rates.
Other Services 3,3 55,58 Relatively low sector match rates.
Public Administration 5,5 77,65 This sector has more jobs in LEHD data than ACS data and has a higher

match rate in the ACS data. The ACS public administration sector has 8
percent of jobs in the LEHD educational services sector and 6 percent of
jobs in the arts, entertainment, and recreation sector.

Note: ACS, LEHD perent of main jobs are the same numbers presented in Figure 3. ACS, LEHD sector match rates are the same numbers presented in
Figure 4.
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Table 9: Characteristics by ACS Industry Reported/Not Reported

Percent Respondents

Industry Not Reported

Inudstry Reported

(UIND=") (UIND not equal to ")
Age (AGE)
16 to 24 26 14
25to 34 15 18
35to 44 15 20
45 to 54 17 23
55 to 64 15 18
65+ 13 7
Educational Attainment (SCHLR)
Nursery school to 12th grade, no diploma 23 11
High school graduate 33 26
Some college, but less than 1 year 8 8
1 or more years of college, no degree 15 17
Associates degree 5 8
Bachelors degree 11 19
Masters degree 4 8
Professional degree beyond a bachelors degree
Doctorate degree 1 1
Class of Worker, Unedited (UCOW)
Private for-profit 66 65
Private not-for-profit 8
Local government 8
State government 3 5
Federal government 3
Self-employed, notinc. 10 7
Self-employed, inc. 4
Unpaid family workers 2 <1
Private (unspecified) 2 1
Government (unspec.) <1 <1
Self-employed (unspec.) <1 <1
Sex (SEX)
Male 52 51
Female 48 49
Employment Status Recode (ESR)
Employed, at work 46 76
Employed, with a job but not at work 1
Unemployed 21 7
Armed Forces, at work <1
Armed Forces, not at work -- 0
Notin labor force 31 15
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Table 9 continued: Characteristics by ACS Industry Reported/Not Reported

Percent Respondents

Industry Not Reported  Inudstry Reported

(VIND=") (UIND not equal to ")
When Last Worked (WKL)
Within past 12 months 61 90
1-5years ago 26 10
Over 5 years ago or never worked 13 <1
Weeks Worked Past 12 Months, Unedited (UWKW)
50 to 52 weeks 18 35
48 to 49 weeks 5 6
40 to 47 weeks 11 15
27 to 39 weeks 12 15
14 to 26 weeks 12 12
13 weeks or less 43 16
Hours worked per week, Unedited (UWKH)
0 hours 15 1
1-9 hours 3
10-19 hours 8 6
20-29 hours 11 9
30-39 hours 11 14
40 to 49 hours 40 51
50 or more hours 8 16
Service in Armed Forces, Unedited (UMIL)
Yes, on active duty now <1 1
Yes, on active duty in past 12 months <1 <1
Yes, on active duty more than 12 months ago 8 8
No, training only
No, never served 90 89
Yes, on active duty (unspec.) <1 <1
No (unspec.) <1 0
Wages/Salary Income, Unedited (UWAG)
0 13 1
1t09,999 35 20
10,000 to 29,999 28 28
30,000 to 49,999 13 23
50,000 to 74,999 7 16
75,000 to 99,999 6
100,000 to 149,999 5
150,000 to 199,999 <1 1
200,000 to 249,999 <1 1
250,000+ <1 1
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Table 9 continued: Characteristics by ACS Industry Reported/Not Reported

Percent Respondents

Industry Not Reported  Inudstry Reported

(VIND=") (UIND not equal to ")
Self-Employment Income, Unedited (USEM)
Loss or missing 48 19
1t09,999 27 32
10,000 to 29,999 14 23
30,000 to 49,999 5 10
50,000 to 74,999 2 6
75,000 to 99,999 1 3
100,000 to 149,999 1 3
150,000 to 199,999 <1 1
200,000 to 249,999 <1 1
250,000+ 1 i
Hispanic Origin Group (HSGP)
Not Hispanic 85 89
Hispanic 15 11
Disability Recode (DIS)
With a disability 15 8
No disability 85 92
In Poverty (POV)
Not in poverty 82 92
In poverty 18 8
Census Region (REGION)
Northeast 20 19
Midwest 24 28
South 35 33
West 21 21
Veteran/Nonveteran Status (VETSTAT)
In armed services <1
Veteran 9 9
Nonveteran 91 91
Race (Based on TOTRACE)
White alone 70 81
Black alone 16 9
AIAN alone 1 1
Asian alone 6 4
Some other race or two or more races 7 5

Note: Calculations based on an ACS sample of individuals with industry in universe, where industry is
edited or imputed if missing. In this sample, ageis greater than or equal to 16 and the individual
worked in the last five years or the individual is unemployed. The ACS sampleis not linked to the ACS
PIK crosswalk or to LEHD data sets, and the calculations are unweighted. The number of observations
varies by descriptive variable and whether industry is reported or not reported.
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Figure 1: Select ACS Questions

a. LAST WEEK, did this person work for pay
at a job (or business)?

(] Yes = SKIP to question 30
] No - Did not work {or retired)

@ a. LAST WEEK, Was this person on layoff from
ajob2_ oV

@\55-1 SKIP to question 35¢
L1 No

N A

- b. LAST WEEK, was this person TEMPORARILY

absent from a job or business?

LI Yes, on vacation, temporary iliness,
maternity leave, other family/personal
reasons, bad weather, etc. = SKIP fo
question 38

1 No - SKIP to guestion 36

¢. Has this person been informed that he or she
will be recalled to work within the next
6 months OR been given a date to return to
work?

LI Yes = SKIP to question 37
LI Mo

During the LAST 4 WEEKS, has this person been
ACTIVELY looking for work?

] ves
[l No-» SKIP to question 38

@ LAST WEEK, could this person have started a
job if offered one, or returned to work if
recalled?

] Yes, could have gone to work
L] Mo, because of own temporary iliness
[ 1 Mo, because of all other reasons (in school, etc.]

When did this person last work, even for a few
days?

: El Within the past 12 months
“4) [} 1toG5yearsago= SKIPto L

S L] over b years ago or never worked - SKIP to
)) question 47

28

L Answer guestions 41 - 46 if this person
worked in the past & years. Otherwise,
SKIP to question 47.

41 - 46 CURRENT OR MOST RECENT JOB
ACTIVITY. Deascribe clearly this person’s chief
Jjob activity or businass last weak. If this parson
had more than one job, describa tha one at
which this parson worked the most hours. If this
parson had no job or businass last weak, give
information for his'har last job or businass.

@ Was this person -
Mark (X) ONE box.

] an employee of a PRIVATE FOR-PROFIT
company or business, or of an individual, for
wages, salary, or commissions?

an employee of a PRIVATE NOT-FOR-PROFIT,
tax-exempt, or charitable organization?

a local GOVERNMENT employee
(city, county, etc.)?

a state GOVERNMENT employee?
a Federal GOVERNMENT employee?

SELF-EMPLOYED in own NOT INCORPORATED
business, professional practice, or farm?

SELF-EMPLOYED in own INCORPORATED
business, professional practice, or farm?

working WITHOUT PAY in family business
or farm?

O 0O odogo o O

@ For whom did this person worlk?
If now on active duty in

the Armed Forces, mark (X) this box 2 [
and print the branch of the Armed Forces.

Mame of company, business, or other employer

@ What kind of business or industry was this?
Dascribe the activity at the location where employed.
{For example: hospital, newspaper publishing, mail
order house, auto engine manufacturing, bank)

@ Is this mainly - Mark (X) ONE bax.

manufacturing?
wholesale trade?
retail trade?

other (agriculture, construction, service,
government, etc.)?

oood




Figure 2: Job Match Flow Chart

RDATE in first month of quarter

h 4

Plausible LEHD jobs:
LEHD earnings in ACS interview
quarter and/or lag quarter

—

1 plausible job

>1 plausible job

p

—

Main job =
1 plausible job

All plausible jobsin
same quarter

Plausible jobs in ACS interview
qguarter and lag quarter

v

/

T~

Main job = RDATE in first
job with highest week of first
earnings month

RDATE in week
after first week of
first month

i

Keep plausible jobs
in lag ACS
interview quarter

— —

—

RDATE in last two months of quarter

A 4

Plausible LEHD jobs:
LEHD earnings in ACS interview
quarter

—

1 plausible job >1 plausible jobs

v

\ 4
Main job = . bMa.chr;J}?.b; ¢
1 plausible job Job With highes
earnings

Keep plausible jobs
in ACS interview
quarter

/

\

1 plausible job >1 plausible job 1 plausible job >1 plausible job
! L : 3
Main job -  Mainjob = Miain job -  Main job-

1 plausible job job with highest 1 plausible job job W|th.h|ghest

earnings earnings

Note: A job is defined as an SEIN-year-quarter observation. RDATE is the ACS interview date.
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Industry Sector

Figure 3: Industry Sector Distributions
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Industry Sector

Figure 4: Percent ACS/LEHD Industry Sector Match, by ACS and LEHD Industry Sectors
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Figure 5: ACS and LEHD Industry Sector Distribution by ACS Industry Reporting Status

Industry Sector
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Appendix Table 1: Industry Mismatches: Percent Jobs in LEHD Sectors, for Each ACS 4-Digit CIC

(Each Row Sums to 100)
LEHD SEIN Employment Mode Sector

ACS 4-Digit IND
CIC Description 11 21 22 23 31-33 42 44-4548-49 51 52 53 55 61 62 71 72 92
0170 Crop production 57 <1 <« P 5 <1 <1 1 1 3 1 1 1 2 1
0180 Animal production 60 1 <« 2 5 3 1 <1 <1 1 <1 2 2 1 1 1 2
0190 Forestry except logging 24 0 0 2 3 4 2 0 0 0 6 5 1 1 1 41
0270 Logging 58 <1 0 2 4 2 6 0 <1 <« 1 2 0 1 0 1 1
0280 Fishing, hunting and trapping 19 0O 0 5 9 3 1 0 1 2 1 5 3 1 4 4 19
0290 Support activities for 42 <1 <« 5 <1 <« 1 1 3 2 1 1 1 5
agriculture and forestry
0370 Oil and gas extraction 0 67 3 2 2 <1 <« 1 i 4 3 <1 1 0 1 1 <1
0380 Coal mining <1 85 1 1 <1 0 <l <1 1 2 2 <l <1 <« 0 1 1
0390 Metal ore mining <1 82 0 1 <1 <1 <1 <« 1 2 2 <1 1 1 1 1 <1
0470 Nonmetallic mineral mining <1 56 <1 4 1 0 0 <« 1 2 2 <1 <1 <1 <« 1 1
and quarrying
0490 Supportactivities for mining <l 62 1 4 1 <1 <« 2 4 2 2 <1 1 <1 <« 1 <1
0570 Electric power generation, <l <1 68 1 1 <l <1 <« 9 <l <1 <1 <« 4
transmission and
distribution
0580 Natural gas distribution <1 10 59 2 <1 <1 1 3 <1 <1 <1 <« 2
0590 Electric and gas, and other 0 <1 73 1 <1 <1 <« 9 <1 <1 1 <1 8
combinations
0670 Water, steam, air- <1 <1 | 38 2 <1 <1 <« 1 1 1 1 <1 42
conditioning, and irrigation
systems
0680 Sewage treatment facilities <1 <1 27 1 <1 <1 <« 2 <1 4 1 1 2 <1 55
0690 Not specified utilities <1 <1 41 0 <1 2 0 0 4 6 2 <« 1 2 <1 34
0770 Construction <1 1 <1 4 2 <l <« 1 3 1 4 1 1 <1 1 7
1070 Animal food, grain and 3 <1 <« 2 <1 1 <1 3 5 3 <1 <1 <«1 <« <1
oilseed milling
1080 Sugar and confectionery 1 0 0 3 1 <« 1 2 <1 <1 1 1 <1

products
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Appendix Table 1 continued: Industry Mismatches: Percent Jobs in LEHD Sectors, for Each ACS 4-Digit CIC

(Each Row Sums to 100)

LEHD SEIN Employment Mode Sector

ACS 4-Digit IND
CIC Description %PIKs 11 21 22 23 31-33 42 44-4548-49 51 52 53 54 55 56 61 62 71 72 81 92

1090 Fruit and vegetable 015 4 <1 O 1 77 6 2 1 <1 <1 <« 1 3 3 <1 1 <« 1 <1 <«
preserving and specialty food
manufacturing

1170 Dairy product manufacturing 0.16 2 0 <1 <1 73 10 3 2 <l <1 <« 1 4 3 <1 <« 0 1 <1 <1

1180 Animal slaughtering and 032 2 <1 <1 <1 84 4 2 1 <1 <1 <1 <« 2 2 <« 1 <« 1 <1 <«
processing

1190 Retail bakeries 009 <1 O 0 1 42 7 21 1 <1 <1 1 1 1 2 1 1 <1 20 <1 <«

1270 Bakeries, except retail 013 <1 <1 <1 <1 75 6 4 1 0 <1 <« 1 2 3 <1 1 <1 5 <1 <«

1280 Seafood and other 016 2 <1 <1 <1 69 12 2 2 <1 <1 <« 1 2 4 <1 <1 <« 3 <1 <«
miscellaneous foods, n.e.c.

1290 Not specified food industries 0.03 1 0 0 0O 73 10 1 1 0 <1 <« 2 2 4 1 <1 O 3 <1 0

1370 Beverage manufacturing 0.16 1 <1 <« 1 58 | 22 3 3 <1 <1 «1 1 5 3 <1 <1 <« 2 <1 <«

1390 Tobacco manufacturing 002 O 0 0 <1 68 11 2 1 0 0 0 1 11 3 0 1 0 <1 <« 0

1470 Fiber, yarn, and thread mills 0.01 1 0 0 2 82 1 2 0 0 0 1 1 5 1 1 0 0 0 1

1480 Fabric mills, except knitting  0.10 <1 0 0 <1 80 5 1 1 <1 <1 0 1 2 3 1 1 <1 <« 3 <1
mills

1490 Textile and fabric finishing 001 O 0 0 1 77 6 7 1 0 0 1 0 1 4 0 1 0 0 1 1
and fabric coating mills

1570 Carpet and rug mills 004 O 0 <« 1 82 5 3 1 0 <1 <« 3 <1 2 <1 <1 0 <1 <1 o0

1590 Textile product mills, except 0.05 <1 0 0 1 75 6 6 1 0 <« 1 2 1 3 0 1 0 2 1 <«
carpetand rug

1670 Knitting fabric mills, and 002 O 0 0 <1 69 6 6 5 0 1 0 <1 6 3 <1 2 <1 1 0 0
apparel knitting mills

1680 Cutand sew apparel 0.15 <1 0 0 <1 51 | 16 8 4 <1 <1 <« 2 5 3 1 3 <1 1 4 <1
manufacturing

1690 Apparel accessories and 001 O 0 0 2 68 13 6 0 0 1 0 1 1 3 0 0 1 0 1 2
other apparel manufacturing

1770 Footwear manufacturing 0.02 O <1 0 1 59 18 6 2 0 0 0 1 7 4 <1 1 0 1 <1 <«
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1790 Leather tanning and finishing 0.02 <1 0 0 1 74 9 4 <1 <1 <« 0 2 2 1 <1 2 0 <« 1 1
and other allied products
manufacturing

1870 Pulp, paper, and paperboard 0.22 <1 <1 <1 1 86 5 1 1 <1 <1 <« 1 2 2 <1 <1 <1 <«1 <1 <«
mills

1880 Paperboard containers and 010 <1 0 <1 <1 87 5 1 <1 <1 <1 <1 <1 1 3 <1 <1 0 1 <1 <«
boxes

1890 Miscellaneous paper and 0.10 O <1 0 1 77 5 1 <1 <1 0 <« 1 10 2 <1 1 0 <1 <«1 <«
pulp products

1990 Printing and related support 053 <1 0 <1 <1 72 5 2 1 6 <1 <1 4 1 4 1 1 <1 <« 1 <«
activities

2070 Petroleum refining 0.17 <1 20 1 7 47 5 4 3 <1 <1 <1 3 5 3 <1 1 0 <1 <1 <«

2090 Miscellaneous petroleumand 0.02 0 3 0 8 60 12 3 2 0 0 0 1 9 2 0 0 0 <1 <1 o0
coal products

2170 Resin, synthetic rubber,and 0.17 <1 <1 0 1 82 5 1 1 <1 <1 <« 1 3 4 <1 <1 <« 1 <1 «1
fibers and filaments
manufacturing

2180 Agricultural chemical 0.03 2 1 0 1 54 24 4 <1 <1 0 0 2 6 4 0 <1 <1 <1 <«1 <«
manufacturing

2190 Pharmaceutical and medicine 040 <1 <1 <1 <1 55 16 2 1 <1 <1 <1 14 6 4 <1 2 <1 <1 <«1 <«
manufacturing

2270 Paint, coating, and adhesive 0.06 <1 0 0 2 61 15 10 1 <1 <1 <1 1 5 4 <1 1 <1 <1 <«1 <«
manufacturing

2280 Soap, cleaning compound, 012 O <l <1 <1 53 12 4 1 <1 1 <1 2 16 7 <1 1 <1 1 <1 <«
and cosmetics manufacturing

2290 Industrial and miscellaneous 038 <1 2 <1 2 68 | 10 1 1 <1 <1 <1 3 7 3 <1 <1 <1 <« 1 <«
chemicals

2370 Plastics product 033 <1 <1 < 1 83 5 1 1 <1 <1 <1 1 2 4 <1 1 <« 1 <1 <«
manufacturing

2380 Tire manufacturing 0.07 O <1 <1 <1 78 5 6 1 <1 <1 0 2 4 2 <1 «1 0 <1 <1 «1

2390 Rubber products, excepttires, 0.07 0 <1 <1 <1 83 7 1 <1 0 0 <« 2 1 3 <1 1 <1 <1 <« 0

manufacturing
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2470 Pottery, ceramics, and 0.02 O <1 0 1 79 7 2 <1 0 0 <1 3 1 3 <1 «1 0 1 <1 0
plumbing fixture
manufacturing

2480 Structural clay product 003 O 1 0 6 77 6 2 1 0 0 <1 1 2 3 0 0 <1 <1 <1 <«
manufacturing

2490 Glass and glass product 013 O <1 0 3 76 5 3 1 0 <1 0 5 2 3 <1 1 <1 1 1 <1
manufacturing

2570 Cement, concrete, lime, and 0.16 <1 2 <1 6 77 5 2 2 0 <1 <1 1 2 1 <1 <1 <1 <1 <1 <«
gypsum product
manufacturing

2590 Miscellaneous nonmetallic 0.06 <1 7 0 6 64 6 4 1 <1 «1 0 1 6 2 <1 <1 « 1 <1 0
mineral product
manufacturing

2670 Iron and steel mills and steel 0.28 <1 1 <« 3 78 11 1 1 <1 <1 <« 1 1 2 <1 <1 «1 <« 1 <1
product manufacturing

2680 Aluminum production and 007 O <1 <1 <1 88 4 1 1 <1 0 0 <1 3 3 0 <1 0 <1 «1 0
processing

2690 Nonferrous metal (except 006 O 3 0 P 83 6 1 <1 «1 0 0 <1 2 3 <1 <1 0 <1 <« 0
aluminum) production and
processing

2770 Foundries 010 O <1 0 1 92 2 <1 <« 0 <1 <1 1 <1 1 <1 1 0 <1 <1 <«

2780 Metal forgings and stampings 0.06 0 0 <« 1 90 3 <1 1 <1 <1 0O 1 1 2 <« 1 0 1 <1 0

2790 Cutlery and hand tool 004 O 0 0 1 79 11 1 1 0 <1 o0 1 1 3 <« 1 <1 <« 1 <«
manufacturing

2870 Structural metals, and boiler, 034 <1 <1 <1 9 76 5 1 1 <1 <1 <1 1 1 2 <1 1 <1 1 1 <1
tank, and shipping container
manufacturing

2880 Machine shops; turned 024 <1 <1 «1 1 86 3 1 <1 <1 <«1 <« 1 <1 2 <1 1 <1 1 3 <1
product; screw, nut, and bolt
manufacturing

2890 Coating, engraving, heat 006 <1 <1 0 3 85 1 1 1 <1 <1 <« 1 <1 3 0 1 <1 «1 1 <1

treating, and allied activities
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2970 Ordnance 004 O 0 0 <1 86 3 1 <1 <1 <1 o0 4 <1 3 <1 <1 0 1 1 0

2980 Miscellaneous fabricated 026 <1 <1 <1 2 79 8 2 <1 <1 <1 <« 1 1 3 <1 1 <1 <« 1 <«
metal products
manufacturing

2990 Not specified metal industries 0.02 0 0 0 3 76 | 15 1 0 0 0 0 2 0 2 0 <1 0 <1 1 0

3070 Agricultural implement 0.13 <1 0 <« 1 77 9 1 <1 <« 0 1 4 3 <1 <1 <1 <« 1 <1
manufacturing

3080 Construction, and miningand 0.16 <1 3 <1 2 76 9 1 1 <1 <« 1 2 1 1 <1 <1 <1 <« 2 <1
oil and gas field machinery
manufacturing

3090 Commercial and service 009 <1 <1 <« 1 56 @ 23 2 1 1 1 1 5 2 4 <1 1 <1 <1 2 <1
industry machinery
manufacturing

3170 Metalworking machinery 016 <1 <1 <1 1 84 7 <1 <1 <1 <1 <1 1 2 2 <1 <1 <1 <«1 1 <«
manufacturing

3180 Engines, turbines, and power 0.08 0 <1 1 1 77 8 1 <1 0 0 <1 3 1 3 <1 <1 <1 <« 3 <1
transmission equipment
manufacturing

3190 Machinery manufacturing, 064 <1 <1 <1 4 74 11 1 1 <1 <1 <« 2 2 2 <1 1 <1 <« 1 <1
n.e.c.

3290 Not specified machinery 000 O 2 0 2 66 11 2 0 0 0 2 4 0 4 2 0 0 0 4 0
manufacturing

3360 Computer and peripheral 021 <1 «1 0 <1 51 20 3 1 4 <1 <1 12 2 4 <1 <1 <1 <« 1 <1
equipment manufacturing

3370 Communications,and audio 0.17 <1 <1 <1 2 49 13 2 1 8 <1 <1 18 1 4 <1 1 <1 <1 1 <1
and video equipment
manufacturing

3380 Navigational, measuring, 020 <1 <1 <1 2 70 10 1 1 <1 <1 <« 9 2 3 <1 1 <1 <« 1 <1
electromedical, and control
instruments manufacturing

3390 Electronic component and 057 <1 <1 <1 1 66 8 1 <1 5 <1 <1 12 1 3 <« 1 <1 <« 1 <«

product manufacturing, n.e.c.
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3470 Household appliance 007 <1 <1 <1 1 81 5 1 1 0 <1 <« 1 3 <1 1 0 1 <1 <«
manufacturing

3490 Electric lighting and electrical 0.35 <1 <1 1 3 72 9 1 1 <1 <1 <1 4 2 <1 1 <1 <« 1 <1
equipment manufacturing,
and other electrical
component manufacturing,
n.e.c.

3570 Motor vehicles and motor 102 <1 <1 <1 <1 78 5 2 1 <1 <1 <1 5 2 <1 <1 <1 <« 1 <1
vehicle equipment
manufacturing

3580 Aircraftand parts 036 <1 0 <1 <1 82 2 1 3 <1 <1 <« 7 1 <1 <1 <1 <1 <1 <«
manufacturing

3590 Aerospace products and parts 034 <1 <1 <1 <1 79 2 <1 2 <1 <1 0 |10 1 <1 <1 <1 <1 <«1 <«
manufacturing

3670 Railroad rolling stock 003 0 <1 <« 1 82 4 <1 3 0 0 1 2 1 0 <1 o0 <« 2 1
manufacturing

3680 Ship and boat building 012 <1 <1 <1 2 80 1 2 2 <1 <1 «1 4 1 <1 1 1 1 2 <1

3690 Other transportation 0.04 <1 <1 <« 1 76 9 2 1 <1 <« 0 2 2 1 1 <1 <« 1 <1
equipment manufacturing

3770 Sawmills and wood 012 3 <1 0 1 78 7 4 1 <1 <1 <1 <« 1 <1 1 <1 <1 <«1 <«
preservation

3780 Veneer, plywood, and 004 <1 <1 O 1 83 6 4 <1 <1 0 0 1 1 <1 <1 0 1 <1 <«
engineered wood products

3790 Prefabricated wood buildings 0.04 <1 0 0 6 75 2 8 1 <1 1 1 1 1 <1 <1 <1 <1 <1 <«
and mobile homes

3870 Miscellaneous wood 019 1 <1 <1 3 79 6 3 1 <1 <1 <« 1 1 <1 1 <1 <« 1 <1
products

3890 Furniture and related product 0.36 <1 <1 0 4 79 5 3 1 <l <1 «1 1 1 <1 1 <1 1 1 <1
manufacturing

3960 Medical equipmentand 046 <1 <1 <1 <1 66 15 3 <1 <1 <1 <1 4 3 <1 2 <1 <« 1 <«

supplies manufacturing
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81
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3970 Sporting and athletic goods, 0.08 <1 0 <1 2 52 17 7 <1 6 <1 <1 7 2 3
and doll, toy and game
manufacturing

3980 Miscellaneous 038 <1 <1 <1 1 67 11 3 2 1 <1 1 4 2 4
manufacturing, n.e.c.

3990 Notspecified manufacturing 0.19 <1 <1 <1 2 63 7 4 2 <1 1 <« 2 1 6
industries

4070 Motor vehicles, parts and 019 <1 <1 <« 1 6 48 29 4 <1 1 <« 1 2 3
supplies merchant
wholesalers

4080 Furniture and home 006 0 <1 0 4 14 48 22 2 <1 1 1 2 1 2
furnishing merchant
wholesalers

4090 Lumber and other 0.15 <1 2 0 5 18 45 20 2 <1 <1 <« 1 1 2
construction materials
merchant wholesalers

4170 Professional and commercial 0.28 0 <1 <1 <« 8 54 9 1 3 1 3 8 2 3
equipment and supplies
merchant wholesalers

4180 Metals and minerals, except 0.06 0 2 <1 2 14 70 2 2 0 0 1 1 3 1
petroleum, merchant
wholesalers

4190 Electrical and electronic 019 0 <1 <« 4 8 59 11 2 3 <1 1 4 2 4
goods merchant wholesalers

4260 Hardware, plumbing and 0.15 O 0 <1 5 6 68 10 1 <l <1 <« 1 2 3
heating equipment, and
supplies merchant
wholesalers
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4270 Machinery, equipment, and 037 <1 1 <1 3 8 68 6 2 <1 «1 2 2 3 2 <1 1 <1 <« 3 <1
supplies merchant
wholesalers

4280 Recyclable material merchant 0.07 <1 <1 0 1 7 62 12 3 <1 <1 <« 1 1 8 <« 1 <« 1 1 <«
wholesalers

4290 Miscellaneous durablegoods 009 1 <1 0 1 11 54 14 3 1 1 1 2 2 4 <1 1 1 1 1 0
merchant wholesalers

4370 Paper and paper products 006 O 0 0 <1 13 60 12 3 2 <1 <1 2 2 3 <1 <1 <«1 <1 <1 <«
merchant wholesalers

4380 Drugs, sundries, and 021 <1 <1 <1 1 13 59 8 2 <1 1 <1 6 5 3 1 2 <l <«1 1 <1
chemical and allied products
merchant wholesalers

4390 Apparel, fabrics, and notions 0.09 0 0 0 <1 16 46 15 6 <1 1 <1 3 5 4 1 1 <1 <1 2 0
merchant wholesalers

4470 Groceries and related 0.65 3 <1 <1 <1 18 53 | 10 5 <1 <1 <« 1 2 3 <1 1 <1 2 <1 «1
products merchant
wholesalers

4480 Farm product raw materials 0.08 4 <1 0 1 7 69 6 3 <1 1 <1 1 2 2 1 <1 «1 1 1 <1
merchant wholesalers

4490 Petroleum and petroleum 010 <1 20 1 2 7 31 17 9 <1 1 1 4 4 2 <« 1 <1 <« 1 <«
products merchant
wholesalers

4560 Alcoholic beverages merchant 0.10 0 <1 0 <1 3 80 10 3 <1 <1 <1 1 <1 1 <1 <1 <« 1 <1 <«
wholesalers

4570 Farm supplies merchant 005 6 <1 0 <112 60 10 2 0 <1 <1 2 4 2 0 1 <1 1 <1 0
wholesalers

4580 Miscellaneous nondurable 0.17 8 <1 <1 1 7 49 12 4 3 1 1 4 1 4 1 1 <1 1 1 <«
goods merchant wholesalers

4585 Wholesale electronic markets 0.04 <1 <1 <1 1 3 69 4 8 0 1 <1 4 1 3 <« 1 <1 2 1 <1
and agents and brokers

4590 Not specified wholesaletrade 0.04 <1 0 1 1 8 52 | 16 5 1 1 1 3 2 4 <1 2 <1 1 2 <1
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4670 Automobile dealers 087 <1 <1 <1 <« 1 7 84 1 <1 1 <1 <1 <« 1 <1 1 <1 1 2 <1

4680 Other motor vehicle dealers  0.11 <1 0 0 1 3 13 71 1 <1 <« 1 1 <1 1 <1 1 2 1 4 <

4690 Auto parts,accessories,and 0.33 <1 <1 <1 1 2 14 72 1 <1 <1 «1 1 1 2 <1 1 <1 1 3 <1
tire stores

4770 Furniture and home 037 <1 <1 <« 3 4 6 74 2 <1 <1 2 1 1 2 1 1 <1 1 1 <1
furnishings stores

4780 Household appliancestores 0.05 0 <1 <1 4 2 7 75 1 <1 <1 1 1 1 2 <« 1 <« 1 3 <1

4790 Radio, TV, and computer 045 <1 <1 <1 1 4 12 41 1 18 1 1 11 5 1 1 <1 1 1 <1
stores

4870 Building material and 076 <1 <1 <1 8 4 9 72 1 <1 <1 <« 1 1 1 <« 1 <« 1 1 <1
supplies dealers

4880 Hardware stores 020 <1 <1 <« 1 2 14 77 <1 <1 <1 <1 <« 1 1 1 1 <1 1 <1 <«

4890 Lawn and garden equipment 024 6 <1 <1 1 2 44 38 1 <1 <1 <1 <1 1 3 1 1 <1 1 1 <«
and supplies stores

4970 Grocery stores 222 <1 <1 <1 <« 1 2 89 1 <l <1 <1 <1 <« 1 <1 1 <1 2 <1 <1

4980 Specialty food stores 016 2 <1 <1 1 14 14 47 1 <1 <1 <« 1 1 2 <« 1 <1 15 <1 <«

4990 Beer, wine, and liquor stores 0.09 <1 <1 0 <1 7 17 61 1 <1 <1 <« 2 <1 1 <1 1 <1 4 1 4

5070 Pharmacies and drugstores 0.75 <1 <1 <1 <1 1 4 84 1 <1 1 1 1 1 1 1 3 <1 1 <1 <1

5080 Health and personal care, 022 <1 <1 <1 < 4 15 53 <1 <1 <1 1 2 2 1 13 <« 1 2 <1
except drug, stores

5090 Gasoline stations 036 <1 1 <1 <« 1 4 81 1 <l <1 <« 1 1 2 1 1 <1 3 2 <1

5170 Clothing stores 065 <1 <1 <1 <1 2 3 80 <1 <1 1 1 3 1 1 1 1 2 1 <«

5180 Shoe stores 0.11 <1 0 0 <1 2 5 83 1 <1 <1 <« 1 2 1 1 1 <1 1 1 <1

5190 Jewelry, luggage, and leather 0.11 <1 <1 0 <1 3 5 80 <1 <1 1 <« 1 4 1 <« 1 0 1 1 <1
goods stores

5270 Sporting goods, camera,and 032 <1 <1 <1 <1 2 6 78 1 1 <« 1 1 2 1 1 1 3 2 1 <1
hobby and toy stores

5280 Sewing, needlework, and 0.04 O 0 0 <1 8 4 75 1 <1 1 0 1 1 2 1 1 1 1 4 0
piece goods stores

5290 Music stores 006 <1 O 0 <« 2 4 58 2 1 21 1 <« 1 1 1 1 2 1 <1

5370 Book stores and news dealers 0.12 <1 <1 0 <« 1 6 69 1 6 <1 <« 1 2 2 6 1 <1 2 2 <1
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5380 Department stores and 194 <1 <1 <1 <« 1 <1 93 1 <1 <1 <1 <« 1 1 <1 1 <1 1 <1 <1
discount stores

5390 Miscellaneous general 037 <1 <1 <1 <« 1 2 88 2 <1 <1 <« 1 1 1 <1 1 <1 1 <1 <1
merchandise stores

5470 Retail florists 0.07 2 0 0 1 1 4 81 1 <1 <1 1 1 <1 3 1 2 <« 1 1 <«

5480 Office supplies and 014 <1 O 0 <« 2 24 59 2 <1 <1 <« 1 2 3 1 1 <« 1 1 <«
stationery stores

5490 Used merchandise stores 0.10 <1 0 <« 1 2 3 55 1 <1 1 2 1 1 3 1 25 <1 2 3 <«

5570 Gift, novelty, and souvenir 0.12 <« 0 0 <1 2 12 63 1 2 <1 1 2 1 4 1 3 3 4 1 <1
shops

5580 Miscellaneous retail stores 031 <1 <« 0 2 4 13 62 1 1 1 2 3 1 4 1 2 1 2 2 <1

5590 Electronic shopping 0.05 <1 <1 0 0 2 9 48 6 7 1 1 12 2 7 <1 2 <1 2 1 <1

5591 Electronic auctions 0.01 O 0 0 0 0 5 60 1 4 14 1 8 1 4 0 0 0 <1 1 0

5592 Mail order houses 010 <1 <1 <1 < 4 10 54 8 4 1 <1 4 3 7 1 2 <« 1 1 0

5670 Vending machine operators 0.04 O <1 0 1 3 13 52 1 0 <1 1 3 1 5 <1 1 5 13 1 0

5680 Fuel dealers 011 0 3 1 1 2 22 60 3 <1 <1 <« 1 2 2 <1 1 <1 1 1 <1

5690 Other directselling 006 1 <1 1 2 7 14 24 1 5 1 1 6 5 | 25 1 2 <1 3 2 <«
establishments

5790 Not specified retail trade 019 <1 <1 <« 1 3 8 62 1 1 2 1 3 1 4 1 2 1 4 2 1

6070 Air transportation 046 <1 <1 <1 <« 2 1 1 8 <1 <1 «1 1 1 4 i 1 <1 1 <1 1

6080 Rail transportation 004 1 1 <1 9 9 4 5 41 <1 1 2 5 1 7 3 2 1 2 3 3

6090 Water transportation 0.06 O 1 <1 2 2 1 2 74 <1 <« 1 3 2 7 1 <1 1 1 <1 3

6170 Truck transportation 1.08 1 1 <1 2 2 4 2 77 <1 <1 1 1 1 4 <1 1 <1 1 1 <1

6180 Bus serviceand urban transit 041 <1 <1 <1 <1 1 1 1 73 <1 <1 <« 1 1 2 9 2 <1 <« 1 8

6190 Taxi and limousine service 005 <1 0 <1 2 1 1 3 71 1 <1 1 2 1 5 1 3 <1 2 2 1

6270 Pipeline transportation 0.05 <1 |11 8 13 4 4 1 49 <1 0 <1 3 2 2 <1 <1 0 <1 <1 <«

6280 Scenic and sightseeing 002 1 0 0 1 1 <1 2 58 0 0 1 2 1 15 1 1 11 4 1 1
transportation

6290 Services incidental to 047 <1 <1 <« 2 5 4 2 56 <1 1 1 4 1 7 1 2 1 1 3 9
transportation

6380 Couriers and messengers 046 <1 <1 <1 <1 1 1 1 84 <1 <1 <« 1 1 6 <1 1 <1 1 <1 <1
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6390 Warehousing and storage 025 1 <1 <1 1 7 19 16 33 1 <« 7 3 1 7 1 1 <« 1 1 <1
6470 Newspaper publishers 0.27 <1 0 <1 <« 2 1 2 <1 85 <1 <1 1 2 2 1 1 < 1 1 <«
6480 Periodical, book, and 025 <1 <1 <1 <1 10 6 3 1 60 <1 <1 7 2 4 2 1 <1 <« <1
directory publishers
6490 Software publishers 0.07 O <1 <1 <1 4 10 2 1 38 1 <1 36 2 3 <1 1 <1 <1 1 <1
6570 Motion pictures and video 024 <1 <1 <« 1 2 2 2 <1 66 <1 3 7 1 3 2 1 9 2 1 1
industries
6590 Sound recording industries 001 O 0 0 2 7 7 7 2 46 O 6 3 3 5 1 2 4 2 3 0
6670 Broadcasting (exceptinternet) 043 <1 <1 <1 4 1 1 1 <1 77 <1 <1 4 1 5 2 1 1 1 1 1
6672 Internet publishing and 0.04 <1 0 0 <1 1 3 13 2 46 2 1 19 1 7 2 1 1 <1 1 <1
broadcasting and web search
portals
6680 Wired telecommunications 058 <1 <1 <1 5 2 3 2 <1 69 <1 <« 7 2 6 <1 1 <1 <1 1 <1
carriers
6690 Telecommunications, except 030 <1 <1 <1 5 3 3 7 <1 55 1 <1 11 3 8 <1 1 <1 1 1 <1
wired telecommunications
carriers
6695 Data processing, hosting, and 0.08 <1 <1 0 <1 3 4 3 2 36 8 1 28 P 9 1 2 <1 <1 <1 <«
related services
6770 Libraries and archives 023 <1 <1 <1 <1 <«1 <« 1 <1 46 <1 <« 1 <1 1 4 1 1 1 1 42
6780 Other information services, 003 O 0 0 <1 1 4 1 2 56 3 1 19 1 10 0 1 1 <1 1 1
except libraries and archives,
and internet publishing and
broadcasting and web search
portals
6870 Banking and related activities 191 <1 <1 <1 <1 <1 <1 <1 <1 1 90 «1 2 2 2 <1 1 <1 <1 <1 <«
6880 Savings institutions, 025 <1 <1 <«1 <« <1 <1 <« 1 <1 87 <1 1 6 1 <1 1 <1 <« 1 <1
including credit unions
6890 Non-depository creditand 063 <1 <1 <1 < 1 1 1 <1 3 75 2 5 2 6 1 1 < 1 1 <«

related activities
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6970 Securities, commodities, 081 <1 <1 <1 <« 1 2 1 <1 2 75 1 6 3 4 1 1 <1 <1 1 1
funds, trusts, and other
financial investments

6990 Insurance carriers and 210 <1 <1 <1 <«1 <« 1 1 <1 <1 81 <« 3 3 3 1 4 <l <« 1 1
related activities

7070 Real estate 112 <1 <1 <1 4 1 1 2 1 <1 3 60 1 5 1 7 1 2 4 4

7080 Automotive equipmentrental 0.13 0 <1 0 1 1 1 2 5 2 1 80 1 4 <1 1 <1 1 1 <1
and leasing

7170 Video tape and disk rental 005 O 0 0 1 1 <1 8 1 2 <1 77 1 1 2 1 1 <« 2 1 <1

7180 Other consumer goods rental 006 0 <1 O 1 1 4 8 1 1 1 69 2 1 3 1 2 2 2 2 0

7190 Commercial, industrial,and 0.08 <1 1 <1 8 3 13 3 1 1 2 56 1 1 5 <1 1 <1 1 2 0
other intangible assets rental
and leasing

7270 Legal services 101 <1 <1 <1 <1 <1 <« 1 <l <1 2 <1 87 1 2 1 1 <1 <« 1 2

7280 Accounting, tax preparation, 0.64 <1 <1 <1 <1 1 1 1 <1 2 3 1 79 1 4 1 3 <1 1 1 1
bookkeeping, and payroll
services

7290 Architectural, engineering, 117 <1 <1 <1 3 8 2 1 1 1 <1 <12 72 1 4 1 1 <1 <« 1 2
and related services

7370 Specialized design services 010 <1 <1 O 2 16 8 11 1 3 <« 1 | 45 1 5 1 1 1 1 1 <1

7380 Computer systems designand 1.23 <1 <1 <1 1 6 9 3 <1 17 2 <1 50 1 5 1 1 <1 <« 1 1
related services

7390 Management, scientific,and 0.73 <1 <1 <1 1 2 4 2 6 2 4 1 58 1 10 2 2 1 1 2 <1
technical consulting services

7460 Scientific research and 043 1 <1 <1 <1 12 4 <1 < 1 1 <1 57 2 4 7 7 <1 <« 2 1
development services

7470 Advertising and related 032 <1 <1 «1 1 7 3 2 1 12 1 <1 63 1 4 1 1 1 1 1 <1
services

7480 Veterinary services 024 <1 <1 0 <1 1 1 1 <l <1 <12 <1 90 <« 1 2 2 <1 1 1 <1
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(Each Row Sums to 100)
LEHD SEIN Employment Mode Sector

ACS 4-Digit IND
CIC Description %PIKs 11 21 22 23 31-33 42 44-4548-49 51 52 53 54 55 56 61 62 71 72 81 92

7490 Other professional, scientific, 0.18 <1 <1 <1 1 2 3 4 <1 4 2 2 62 1 7 2 3 1 1 4 1

7570 Management of companies 0.09 <1 2 1 1 12 7 16 2 2 5 3 7 21 8 <1 3 1 6 2 <1
and enterprises

7580 Employment services 051 <1 <1 <1 1 2 1 2 1 1 1 1 7 <1 63 2 11 <1 1 1 5

7590 Business support services 054 <1 <1 <1 1 3 5 4 2 5 6 1 11 1 54 1 3 <1 1 1 1

7670 Travel arrangements and 022 <1 <1 <« 1 1 1 2 4 1 2 4 3 3 47 1 1 4 |21 2 1
reservation services

7680 Investigation and security 051 <1 <1 <« 6 2 2 2 1 1 1 1 3 <1 76 1 1 <1 1 1 1
services

7690 Services to buildings and 047 <1 <1 <1 3 2 2 2 1 <1 1 3 2 <1 70 2 3 1 3 3 2
dwellings

7770 Landscaping services 032 2 <1 <1 4 2 1 5 1 <1 <1 1 2 <1 70 1 1 1 2 2 2

7780 Other administrative and 016 <1 <1 <1 3 11 9 3 5 2 6 1 |12 2 | 34 1 4 1 2 2 1
other support services

7790 Waste management and 032 <1 <1 1 2 4 10 1 3 <1 <1 <« 2 1 54 2 1 <« 1 1 15
remediation services

7860 Elementary and secondary 796 <1 <1 <1 <«1 <1 <« 1 <1 <1 <1 <1 <1 <« 1 93 2 <1 1 1 1
schools

7870 Colleges and universities, 296 <1 <1 <1 <« 1 <1 2 <1 <1 <1 <« 1 <« 1 87 3 <« 2 1 1
including junior colleges

7880 Business, technical, and trade 0.08 <1 0 0 1 1 1 1 2 1 1 1 4 1 3 70 5 3 2 3 1
schools and training

7890 Other schools and 034 <1 <1 0 <« 1 1 2 <1 2 1 <1 5 1 3 59 10 5 1 5 4
instruction, and educational
support services

7970 Offices of physicians 119 <1 <1 <1 <1 <1 <1 1 <1 <1 1 <« 1 <« 2 1 91 <1 <« 1 <«

7980 Offices of dentists 0.64 <1 <1 0 <« 1 <1 1 <1 <1 <«1 <« 1 <1 1 1 94 <1 <1 <1 <«

7990 Offices of chiropractors 007 O 0 <1 <1 <1 <« 1 0 0 1 0 1 <« 1 1 91 1 1 1 <«

8070 Offices of optometrists 009 O 0 0 <« 1 <1 7 0 <1 <1 <« 1 <« 1 1 87 <« 1 <1 <«

8080 Offices of other health 0.08 <1 0 0 <« 1 1 4 <1 <1 1 <1 4 <1 3 4 72 <1 2 3 3
practitioners

8090 Outpatient care centers 105 <1 <1 0 <1 <1 <« 1 <1 <1 1 <1 1 <1 2 3 84 <1 <« 1 6
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Appendix Table 1 continued: Industry Mismatches: Percent Jobs in LEHD Sectors, for Each ACS 4-Digit CIC

(Each Row Sums to 100)
LEHD SEIN Employment Mode Sector

ACS 4-Digit IND
CIC Description %PIKs 11 21 22 23 31-33 42 44-4548-49 51 52 53 54 55 56 61 62 71 72 81 92
8170 Home health care services 066 <1 <1 <1 <1 <1 <« 1 <1 <1 <« 1 1 <1 4 1 82 <« 1 7 1
8180 Other health care services 125 <1 <1 <1 <1 2 2 1 1 1 4 <1 4 2 5 2 70 <« 1 2 3
8190 Hospitals 554 <1 <1 <1 <1 <1 <1 <«1 <1 <1 <1 « 1 1 1 5 8 <1 1 <« 1
8270 Nursing care facilities 167 <1 <1 0 <1 <1 <« 1 <1 <1 <1 1 <1 <1 2 1 90 <1 1 1 3
8290 Residential care facilities, 0.62 <1 0 0 <1 <1 <« 1 <1 <1 «1 3 1 1 2 3 83 <« 1 1 3
without nursing
8370 Individual and family 105 <1 0 <1 <1 <1 <« 1 <1 <« 1 <1 1 1 2 4 62 1 1 9 16
8380 Community food and housing, 0.09 <1 0 0 2 <1 <1 2 <1 <1 1 3 2 1 3 3 67 <« 2 7 7
and emergency services
8390 Vocational rehabilitation 012 <1 <1 <1 < 1 <1 3 1 <1 <1 <« 1 1 3 6 74 <1 1 1 7
services
8470 Child day care services 073 <1 <1 <1 <« 1 <1 2 <1 <1 <1 <« 1 1 1 9 69 2 2 8 2
8560 Independent artists, 026 <1 <1 <1 1 2 1 3 1 7 <1 2 5 <1 5 4 1 55 7 3 2
performing arts, spectator
sports, and related industries
8570 Museums, art galleries, 032 <1 <«1 «1 1 1 <1 2 <1 <1 <1 <« 1 <1 2 6 2 | 37 P 3 | 43
historical sites, and similar
institutions
8580 Bowling centers 0.04 <1 <1 0 1 1 1 2 0 <1 0 <1 <« 0 1 <1 1 83 9 1 <1
8590 Other amusement, gambling, 135 <1 <1 <1 1 1 1 2 <1 1 <« 1 1 <« 2 3 2 56 | 15 8 6
and recreation industries
8660 Traveler accommodation 096 <1 <1 <1 1 1 <1 1 <1 <1 <1 2 1 1 3 1 1 4 81 1 <1
8670 Recreational vehicle parks 006 1 0 <1 1 1 1 3 1 1 <1 4 1 <1 3 10 8 8 37 17 4
and camps, and rooming and
boarding houses
8680 Restaurants and other food 494 <1 <1 <1 < 1 1 4 <1 <«1 <1 <« 1 <1 2 1 1 1 85 1 <1
services
8690 Drinking places, alcoholic 013 <1 <« 0 1 1 1 5 1 1 <1 <1 1 <1 2 1 2 4 74 6 1
beverages
8770 Automotive repair and 061 <1 <1 <1 1 3 5 24 2 <1 <« 1 1 <1 2 <1 1 <1 1 56 1

maintenance
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Appendix Table 1 continued: Industry Mismatches: Percent Jobs in LEHD Sectors, for Each ACS 4-Digit CIC

(Each Row Sums to 100)

LEHD SEIN Employment Mode Sector

ACS 4-Digit IND
CIC Description %PIKs 11 21 22 23 31-33 42 44-4548-49 51 52 53 54 55 56 61 62 71 72 81 92
8780 Car washes 0.06 <1 <1 0 2 1 3 11 1 <1 1 1 1 1 3 1 <1 <1 4 70 <1
8790 Electronic and precision 009 0 <1 <1 14 11 24 11 2 4 <1 1 12 1 6 1 1 1 1 19 1
equipment repair and
maintenance
8870 Commercial and industrial 0.16 <1 1 <1 13 26 21 3 2 <1 <« 1 2 1 3 <1 1 <1 1 24 1
machinery and equipment
repair and maintenance
8880 Personal and household 005 <1 <1 <« 7 14 7 26 2 <1 <1 1 2 1 4 1 1 1 1 32 <«
goods repair and
maintenance
8890 Footwear and leather goods 0.00 6 0 0 0 0 19 19 0 0 0 0 <1 oO 6 0 0 0 0 50 O
repair
8970 Barber shops 001 1 0 0 2 1 2 2 0 0 0 1 <1 0 2 3 1 5 78 1
8980 Beauty salons 032 <1 <1 0 <1 <« 1 7 <1 <1 <1 <« 1 <« 1 1 2 2 82 <«
8990 Nail salons and other 009 1 <1 O 1 1 1 6 1 1 <« 1 1 1 2 2 9 3 68 <1
personal care services
9070 Drycleaning and laundry 0.18 <1 0 0 1 2 1 2 1 <1 <« 1 <1 1 3 1 2 <1 3 81 <«
services
9080 Funeral homes, and 011 O 0 <1 <1 1 <1 2 1 <1 <«1 <« 1 <1 2 1 1 <1 <1 86 3
cemeteries and crematories
9090 Other personal services 0.16 1 <1 0 1 1 1 7 1 1 1 2 6 1 5 1 3 2 2 55 7
9160 Religious organizations 026 1 <1 <1 2 2 2 5 1 1 2 1 3 <1 3 24 11 2 4 33 2
9170 Civic, social, advocacy 052 <1 0 <1 1 1 1 2 1 1 1 1 5 1 3 4 28 3 2 46 p
organizations, and
grantmaking and giving
services
9180 Labor unions 0.07 O <1 0 10 2 1 <1 1 4 <1 2 3 2 2 2 <1 69 <1
9190 Business, professional, 0.15 <1 <1 «1 1 1 1 1 1 1 2 2 7 <1 4 4 4 1 67 2
political, and similar
organizations
9290 Private households 018 1 <1 <1 1 2 1 4 1 <1 1 2 3 <1 7 3 32 1 5 37 1
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Appendix Table 1 continued: Industry Mismatches: Percent Jobs in LEHD Sectors, for Each ACS 4-Digit CIC

(Each Row Sums to 100)
LEHD SEIN Employment Mode Sector

ACS 4-Digit IND
CIC Description %PIKs 11 21 22 23 31-33 42 44-4548-49 51 52 53 54 55 56 61 62 71 72 81 92

9370 Executive offices and 089 <1 <« 1 1 1 <1 1 <1 <1 1 <1 1 <1 1 6 4 2 <1 1 80
legislative bodies

9380 Public finance activities 021 0 <1 <1 1 <1 <1 <« 1 <1 2 <1 <1 <« 1 8 3 1 <1 <1 381

9390 Other general government 0.08 <1 0 <1 2 1 1 1 <1 1 1 <1 1 0 P 6 3 2 1 1 79
and support

9470 Justice, public order, and 239 <1 <1 «1 1 <1 <1 <« <1 <1 <«1 <1 <1 <« 2 8 3 1 <l <1 82
safety activities

9480 Administration of human 058 <1 0 <1 <1 <1 <«1 <1 <«1 <«1 <«1 <« 1 <1 2 10 25 <1 <1 5 54
resource programs

9490 Administration of 018 <1 <1 1 1 <1 <1 <1 <1 <« 1 2 1 0 1 6 1 1 <1 1 83
environmental quality and
housing programs

9570 Administration of economic 030 <1 <1 <1 12 <1 <1 1 5 <1 1 <1 1 <1 2 8 2 1 <1 1 64
programs and space research

9590 National security and 001 O 0 0 <« 0 <1 1 2 <1 2 0 2 0 5 8 6 <1 1 1 69

international affairs

Note: The cells highlighted in yellow or orange signify the LEHD sector that corresponds with the ACS sector thatincludes the 4-digit CIC. Orange cells have
match rates below 50 percent. Green cells have mismatch rates equal to or greater than 10 percent.
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Appendix Table 2: Percent Individuals in Each Industry Sector,
by Edited and Unedited Industry Variables and by Weighted and Unweighted

Unweighted Weighted

Unedited Edited Unedited Edited
Industry (UIND) (IND) (UIND) (IND)
Agriculture, Forestry, Fishing,and Hunting 1.1 1.1 0.9 1.0
Mining 0.6 0.6 0.5 0.5
Utilities 1.1 1.1 1.0 1.0
Construction 5.3 5.3 5.7 5.8
Manufacturing 12.5 12.5 11.6 11.6
Wholesale 3.1 3.1 3.0 3.1
Retail 11.7 11.8 12.1 12.2
Transportation and Warehousing 3.5 3.5 3.6 3.7
Information 2.4 2.4 2.5 2.5
Finance and Insurance 53 5.3 5.2 5.2
Real Estate and Rental and Leasing 1.6 1.6 1.7 1.7
Professional, Scientific, and Technical 5.8 5.8 5.8 5.8
Management of Companies 0.1 0.1 0.1 0.1
Administrative and Support and Waste 3.2 3.3 3.8 3.8
Management Services
Education 11.3 11.2 10.2 10.2
Health Care and Social Assistance 14.3 14.3 13.9 13.9
Arts, Entertainment, and Recreation 2.0 2.0 2.0 2.1
Accommodation and Food Services 6.3 6.5 7.6 7.7
Other Services 4.2 4.2 4.3 4.3
Public Administration 4.4 4.4 4.1 4.1
Number of Observations 1,602,971 1,680,282 111,239,669 117,146,001

Note: Calculations based on 2009 ACS sample where individuals are employed, at work (ESR=1), in
private and state and local government (COW=1-4), and employed in states other than
Massachusetts (POW not equal 025). The ACS sample has not been linked to the ACS-PIK crosswalk
or LEHD data.
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Appendix Table 3: Class of Worker Sample Restriction Comparisons, ACS 2009

Percent Respondents

Analysis Sample

Workers Excluded Workers
Age (AGE)
16 to 24 14 4
25to 34 23 14
35to 44 22 23
45 to 54 23 30
55 to 64 14 21
65+ 4 8
Educational Attainment (SCHLR)
Less than high school 11 9
High school diploma 26 24
Some college, but less than 1 year 7 6
1 or more years of college, no degree 18 17
Associates degree 9 8
Bachelors degree 20 21
Masters degree 8 7
Professional degree beyond a bachelors degree 2 5
Doctorate degree 1
Occupation (OCC)
Management, professional, and related 35 40
Service 18 18
Sales and office 26 22
Farming, fishing, and forestry 1 1
Construction, extraction, maintenance, and repair 13
Production, transportation, and material moving 13 6
Served in Armed Forces (MIL)
Yes, on active duty now -- 1
Yes, on active duty in past 12 months <1 --
Yes, on active duty more than 12 months ago 7 12
No, training only 1 1
No, never served 92 86
Self-employment Income (SEM)
Loss or missing/not self employed 98 47
1t0 9,999 2 13
10,000 to 29,999 1 19
30,000 to 49,999 <1 9
50,000 to 74,999 <1 5
75,000 to 99,999 <1 2
100,000 to 149,999 <1 2
150,000 to 199,999 <1 1
200,000 to 249,999 <1 <1
250,000+ <1 1
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Appendix Table 3 continued:
Class of Worker Sample Restriction Comparisons, ACS 2009

Percent Respondents

Analysis Sample

Workers Excluded Workers

Wages/Salary Income (WAG)

0 - 47
1t09,999 14 5
10,000 to 29,999 33 11
30,000 to 49,999 25 11
50,000 to 74,999 16 11
75,000 to 99,999 6 5
100,000 to 149,999 4 5
150,000 to 199,999 1 2
200,000 to 249,999 1 1

250,000+ 1 2

Note: Both samples are based on swapped ACS data which is not linked to PIKs or LEHD
data. Both samples are limited to individuals employed, at work (ESR=1) and individuals
working in states other than Massachusetts (POWS not equal to 025). The analysis
sample of workers includes private (for-profit and not-for-profit) and state and local
government workers. The excluded workers include federal government, self-employed
(not-incorporated and incorporated), and unpaid family workers. The number of

observations used for calculations varies by variable, since each variable has a different
number of missings.
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Industry Sector

Appendix Figure 1: Weighted vs. Unweighted ACS Industry Distributions
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