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Good information on self-employment is needed to inform the on-
going discussion of the rise of the gig economy and its implications
for workers. Tax data show significant growth in self-employment
not captured in the Annual Social and Economic Supplement to the
Current Population Survey (CPS-ASEC). The growing gap reflects
both self-employment in tax data missing from the CPS-ASEC and
self-employment misreported as wage and salary work. We docu-
ment consistent patterns in the discrepancies between the tax and
survey data but are able to explain only a modest share of the grow-
ing disagreement between them.
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I. Introduction

Changes in work arrangements argued to signal the breakdown of tradi-
tional employment relationships have attracted growing popular attention.
Much of the focus has been on so-called gig workers, who provide services
to businesses and households as independent contractors or freelancers. In
recent years, mobile apps and online platforms have created new avenues
for people willing to provide their services on a freelance basis to locate po-
tential customers, contributing to interest in this sort of work arrangement.
Similar to other self-employed individuals, gigworkers do not enjoy the legal
rights and protections afforded under federal minimum wage and overtime
pay regulations, the unemployment insurance (UI) system, theworkers’ com-
pensation system, and other laws and regulations written with more tradi-
tional employment arrangements in mind (Harris and Krueger 2015). Fur-
thermore, those who rely primarily or exclusively on self-employment are
markedly less likely to have health insurance or a retirement plan ( Jackson,
Looney, and Romnath 2017) andmay have hours and earnings that are sub-
stantially more variable and less predictable. Responding to some of these
concerns, in September 2019 the California legislature passed legislation
limiting the circumstances under which firms may treat workers as inde-
pendent contractors rather than employees. Proposition 22, passed inNovem-
ber 2020, partially reversed the law, specifying that app-based drivers should
be treated as independent contractors (see, e.g., Conger 2020). This back and
forth highlights the ongoing tension about worker classification in the era of
online platform work.
Those expressing the most serious concerns about gig employment ar-

rangements often appear tohave inmindpeoplewho relyon suchwork as their
primary source of income. In many cases, however, gig work supplements
income fromother sources rather than representing a person’s primary income
source. Some of the concerns that are especially relevant when a person relies
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primarily on gig work, such as the lack of protection under federal minimum
wage and overtime rules, UI coverage, and employer-provided health insur-
ance, arguably are less so when gig work supplements income from a primary
job or other income source.
Good data on how work arrangements are changing are a prerequisite

for evaluating the implications of these changes for US workers and their
families as well as for the economy more broadly. Unfortunately, different
sources of data send conflicting messages regarding recent trends. Policy
makers and others interested in the evolution of work arrangements often
turn to household survey data, where gig workers should be counted among
the self-employed. In the Current Population Survey (CPS) and other house-
hold surveys, the percentage of the workforce that is self-employed has shown
no upward trend and in fact has been drifting downward since at least the
mid-1990s. In contrast, administrative data derived from tax filings support
the popular perception that nonemployee work arrangements are a grow-
ing phenomenon (Katz and Krueger 2019a; Abraham et al. 2021).
In this paper, we compare self-employment status based on responses

regarding prior year work activity in the Annual Social and Economic Sup-
plement to the CPS (the CPS-ASEC) and self-employment status for the
same people for the same year based on their income tax returns. The dis-
agreement between these two data sources is both large and growing. Over
the period from 1996 through 2015, 51.5% of those reporting CPS-ASEC
self-employment income had no self-employment income for the same year
on their tax returns. Even more striking, over the same period 66.7% of those
with self-employment income on their tax returns did not report it in the
CPS-ASEC. Furthermore, the number of people with self-employment in-
come on their tax return but not in the CPS-ASEC grew from 7.8 million
to 14.0million between 1996 and 2015. As a share of thosewith labor earnings
on their tax return, this is a 2.9 percentage point increase, from 5.7% to 8.6%.
The growth includes people with self-employment income missing from the
CPS-ASEC as well as people with self-employment income misreported as
wage and salary income. People with both wage and salary income and self-
employment income in the tax data but only wage and salary income in the
CPS-ASEC—that is, people who fail to report a self-employment second
job in the household survey data—account for the largest share of the growth.
In contrast to the sizable growth in the number of people reporting self-
employment earnings on their tax returns but not in the CPS-ASEC, there
has been little growth in the number of people with self-employment earn-
ings in the CPS-ASEC but not in the tax data.
Our examination of the situations in which self-employment is reported in

tax data but not the CPS-ASEC suggests multiple contributing factors. For
people who do not think of themselves as workers, even if they sometimes
do things to earn money, prior year self-employment may not be especially
salient and, as a result, not reported to the CPS interviewer. Consistent with
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this explanation, among those with self-employment in the tax data, people
who describe themselves at the time of the CPS interview as currently out of
the labor force because of retirement or disability are notably overrepre-
sented among those not reporting any prior year employment to the CPS
interviewer. Similarly, people who have a wage and salary job that is their
primary occupation but occasionally earn self-employment income on the
side may not think to report it. Consistent with this story, those with lower
or more transient self-employment earnings in the tax data are overrepre-
sented in the group who fail to report a prior year self-employment second
job in theCPS-ASEC. In contrast,workerswith greater andmore continuous
self-employment earnings in the tax data are overrepresented in the group
who misreport their self-employment income as wage and salary income,
perhaps because for them self-employment seems more like a regular job.
Although there are clear patterns in the characteristics of those with self-
employment in the tax data but no CPS-ASEC self-employment, changes
in these characteristics over the years covered by our data explain only amod-
est share of the growth in the discrepancy in reported self-employment in
the two data sources.
Although the number of people with self-employment in the CPS-ASEC

that is not reported in tax data has grown little in absolute size and has been
stable as a share of all CPS-ASEC workers, there are a sizable number of
such people. Tax returns are less likely to include self-employment income
reported in the CPS-ASEC by people whose current primary activity is some-
thingother thanwork and/orwhohave a secondCPS-ASECself-employment
job that generates relatively modest earnings.
II. Background and Literature Review

As discussed by Jackson, Looney, and Ramnath (2017), Abraham et al.
(2021), and Abraham, Hershbein, and Houseman (2021), self-employment
encompasses a variety of work arrangements. Some self-employed individ-
uals run a business in which multiple factors of production are organized to
provide products or services to customers. Others make money by selling
their labor services as independent contractors, independent consultants, free-
lancers, platform workers, day laborers, or gig workers.
Both household surveys and tax data provide information on self-

employment income.Household survey data commonly distinguish between
incorporated and unincorporated self-employment. Labor earnings from in-
corporated self-employment are paid to business owners as wages or salaries.
In tax data, these payments cannot be distinguished from other wage and sal-
ary income. In comparing reports of self-employment in household survey data
to those in tax data, we therefore focus on the unincorporated self-employed.
Both of these two data sources are likely to miss some self-employment

activity. Some respondents to surveys such as the CPS or the American
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Community Survey (ACS) may fail to mention work they do not think of
as a job. In addition, respondents who work for a business as an indepen-
dent contractor or freelancer may be coded as employees rather than as self-
employed. Administrative data capture only income that is reported to the
tax authorities.
Several recent studies have produced evidence that the standard questions

about current labor market activity asked in household surveys may miss
some self-employment work. Abraham and Amaya (2019) report on a sur-
vey experiment administered in the summer of 2016 to a sample of respon-
dents recruited viaAmazon’sMechanical Turk. Study participantswere asked
the standard CPS employment questions for each member of their house-
hold. Questions probing for informal work done during the survey refer-
enceweek raised the share of the relevant sample counted as employed by sev-
eral percentage points and the share of the employed holding multiple jobs
by 15–20 percentage points. Katz and Krueger (2019b) report that in a differ-
ent sample of AmazonMechanical Turk respondents surveyed in 2015, prob-
ing about small paid jobs after respondents had answered questions similar
to those asked in the monthly CPS raised the multiple job holding rate from
39% to 77%. Bracha and Burke (2019) asked respondents to the 2015 Survey
of Informal Work Participation, a survey administered to household heads
participating in an online panel, a set of questions about informal work fol-
lowed by the standard CPS employment questions. Incorporating informal
work raised the overall employment rate by 4.5 percentage points and the
multiple job holding rate by more than 11 percentage points compared with
the estimates based on the standard CPS employment questions. Although
it is important to be cautious about conclusions based on nonrepresentative
samples or online panels, these findings nonetheless suggest that the standard
CPS employment questions likely do not capture all self-employment work
activity.
Results reported by Abraham, Hershbein, and Houseman (2021) based

on amodule of extra questions added to an ongoingGallup telephone survey
fielded in 2018 and 2019 suggest that miscategorization of self-employment
as wage and salary work also may be a problem in household survey data.
The standard Gallup question about work for an employer reads, “Think-
ing about your work situation over the past 7 days, have you been employed
by an employer—evenminimally like for an hour or more—fromwhom you
receive money or goods?” Anyone answering yes to this question is coded
as an employee. When asked a follow-up question, however, about 8% of
those initially categorized as an employee on their main job indicated that
they in fact were an independent contractor, independent consultant, or free-
lancer. Put differently, more than a quarter of those whose main job was self-
employment initially reported themselves to be employees. The questions
about employment in the CPS and the ACS differ from the Gallup question
but may be vulnerable to similar response problems.
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Although the CPS does not normally probe about the nature of reported
employment arrangements, the periodic Contingent Worker Supplement
(CWS) to the CPS asks about independent contract work. For anyone coded
as an employee in the basic monthly CPS, the CWS asks, “Last week, (were/
was) (you/NAME) working as an independent contractor, an independent
consultant, or a free-lance worker? [That is, someone who obtains custom-
ers on their own to provide a product or service.]” About 14% of those the
May 2017 CWS identified as independent contractors on their main job had
been coded as an employee on that job in the basic monthly CPS (Abraham,
Hershbein, and Houseman 2019). Because the bracketed clause in the CWS
independent contractor question may have led some who really were inde-
pendent contractors to answer no, this seems likely to be an underestimate
of the extent of miscoding.
The evidence just described pertains to survey responses to questions about

respondents’ current labor market activity, but questions about sources of
income over the previous calendar year (as asked on theCPS-ASEC) or pre-
vious 12 months (as asked on the ACS) likely suffer from similar problems.
Roemer (2002) analyzed CPS-ASEC micro data for calendar years 1990,
1993, and 1996 linked to corresponding tax records supplied to the Census
Bureau by the Social SecurityAdministration. Focusing onwage earners, he
found that 2%–3% of those reporting only wage income in the CPS-ASEC
had only self-employment income in the tax records. Nicholas and Wise-
man (2009) report similar results for 2003. Although we know of no prior
studies showing that household survey reporting of self-employment in-
come has become less accurate over time, there is considerable evidence that
this has been the case for household survey reports of other types of income
(see, e.g., Meyer, Mok, and Sullivan 2015).
Tax data have some important advantages compared with household sur-

vey data, but a significant limitation is that they capture only income reported
to the tax authorities. In principle, tax returns should capture almost all self-
employment income. Anyone with net income from unincorporated self-
employment of $433 or more during the calendar year is required to file
a tax return and report it on Schedule SE, the form used to calculate self-
employment taxes. Taxfilers with income fromunincorporated self-employment
also are required to document their business profits and losses either on
Schedule C (sole proprietors) or on Schedule E (partners).
In practice, underreporting of self-employment income is a well-known

problem. Whereas wage payments to an individual that exceed $600 during
a calendar year are subject to information reportingon aFormW-2 submitted
by the payer, self-employment income often has no associated information
reporting. Businesses that pay nonemployee compensation of $600 or more
to an independent contractor during the year are required to report it to
the Internal Revenue Service (IRS) on a Form 1099-MISC, but this require-
ment does not apply to non-business-related payments. Since 2011, credit
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card companies and payment processing companies, including platform com-
panies, have been required to report certain payments to the IRS on a Form
1099-K. Credit card companies must report payments of any amount, but
reporting by platform companies of payments to individuals who obtain
work through the platform are required only for platform workers receiv-
ing more than $20,000 and more than 200 payments during the year. Even
when a Form 1099-MISC or Form1099-K isfiled, it contains only gross pay-
ment amounts. To determine net self-employment earnings, expenses in-
curred in connection with that work also must be gauged (Government Ac-
countability Office 2007; Slemrod et al. 2017). Not surprisingly, tax audit
studies have shown that individual taxpayers report the large majority of wage
and salary income but a notably smaller share of net nonfarm sole proprietor
income and net farm income (Slemrod and Bakija 2008).
Another concern with using tax data to measure self-employment is that

changes in filing incentives or reporting requirements may affect the com-
parability of the data over time. One development that could have affected
the reporting of self-employment income is growing awareness of the Earned
Income Tax Credit (EITC), a refundable tax credit calculated on the basis
of the earnings of low-income tax filers (Chetty, Friedman, and Saez 2013;
Collins et al. 2019; Mortenson and Whitten 2020). The recent introduction
of the requirement that credit card companies and other payment proces-
sors report certain payments they handle to the IRS also could have affected
filing behavior (Slemrod et al. 2017). Whether and to what extent such effects
exist is, of course, an empirical question.
III. Data and Measurement

Our empirical analysis makes use of a data file containing records from
the CPS-ASEC linked to tax information for the same individuals from
the Detailed Earnings Record (DER) files supplied by the Social Security
Administration to the Census Bureau. The CPS-ASEC, an annual supple-
ment to the CPS, collects information on income and work activity during
the prior calendar year. We have incorporated responses from the 1997
through the 2016 CPS-ASEC, which provide information on income and
work activity for calendar years 1996–2015. We categorize a person as self-
employed in the CPS-ASEC if her longest job during the year was unincor-
porated self-employment in which she had positive self-employment income
or, for a person whose longest job was something other than unincorporated
self-employed, if she had positive self-employment income from some other
job. The CPS-ASEC questions about earnings other than on the longest job
donot distinguish between incorporated and unincorporated self-employment,
but information from the monthly CPS suggests that self-employment on
a job other than a primary job is most likely to take the form of unincorporated
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self-employment.1 The questions about self-employment income on the
CPS-ASEC ask the respondent to report earnings net of expenses.2 In prin-
ciple, the CPS-ASEC data should capture both primary and secondary self-
employment.
CPS-ASEC information is imputed for people who responded to the ba-

sic monthly CPS portion of the survey but not to the supplement. Imputed
values are used in constructing publishedCPS-ASEC statistics, and for con-
sistency with the published estimates, we have retained the imputed records
in our analysis. Dropping imputed values slightly reduces the disagreement
in self-employment status between theCPS-ASEC and the tax records in the
DER but does not materially affect the conclusions drawn from analysis of
the linked data.
The DER is extracted from the Social Security Administration’s Master

Earnings File. It includes information on any earnings from unincorporated
self-employment reported by taxpayers on a Schedule SE, together with in-
formation on the wage and salary earnings reported on any FormW-2s. Sim-
ilar to the CPS-ASEC, the self-employment earnings reported for tax pur-
poses are earnings net of expenses. We have DER earnings records for each
CPS-ASEC respondent in our sample for whom there is a Protected Iden-
tification Key (PIK), an internal Census Bureau identifier based on the indi-
vidual’s encrypted Social Security number (SSN).3

Previous research based on linkedCPS-ASEC andDER records, reported
inAbrahamet al. (2021),made use of an earlier versionof theDERcontaining
data for respondents to the 1997–2013CPS-ASECs, fromwhom the CPS in-
terviewers collected data for calendar years 1996–2012. Here we make use of
an updated file that adds data for respondents to the 2014–16 CPS-ASECs,
reporting for calendar years 2013–15. As discussed below, the current file also
incorporates late returns for the final years included in the original file, so that
the DER self-employment counts for 2011 and 2012 based on the updated
file are slightly higher than the counts based on the earlier data. Because
1 In data for the outgoing rotation groups interviewed in March 2003, 2007, and
2012, only about 2%–3% of those counted as self-employed in the monthly CPS
due to either unincorporated self-employment on a first job or any self-employment
on a second job are included because of incorporated self-employment on a second job.

2 The CPS-ASEC question about self-employment earnings reads, “What were
(name’s/your) net earnings from this business/farm after expenses during (YEAR)?”

3 Through 2005, the Census Bureau asked CPS-ASEC respondents who agreed to
have their responses linked to administrative records for their SSNs. Starting in 2006,
SSNs have not been collected, and respondents who do not want their records linked
must opt out. The algorithm used in the Person Identification Validation System for
record linkage when an SSN is not provided uses Felligi-Sunter agreement indices
based on the individual’s age, name, gender, and residence location. See Wagner and
Layne (2014) for details.
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estimates based on the earlier file are already in the public domain, how-
ever, releasing a full set of revised estimates based on the newer file would
create complicated secondary disclosure issues. Other than the revised
topside DER self-employment estimates shown in figures 1 and 2, the re-
sults we present therefore make use of DER records from the earlier data
file for 1996–2012 self-employment and DER records from the newer data
file for 2013–15 self-employment. Beyond slightly affecting the estimated
self-employment counts for 2011 and 2012, using the original rather than
the updated data has no material effect on our findings.4

Using the PIK, we link records from the CPS-ASEC to the administrative
records from the DER for the years 1996–2015. The PIK is missing for
FIG. 1.—Estimated number of people with Current Population Survey Annual
Social and Economic Supplement (CPS-ASEC) and Detailed Earnings Record
(DER) self-employment earnings, 1996–2015. The data file includes CPS-ASEC rec-
ords for individuals who have a Protected Identification Key linked to DER records
for the same individuals. The solid line shows older vintage DER self-employment
estimates, the dashed line shows current vintage DER estimates, and the dotted line
shows projected DER values that incorporate adjustment for anticipated late returns.
Tabulations are weighted. Source: Authors’ tabulations of linked CPS-ASEC-DER
data file.
4 In most of our analysis we use only the information from the DER on earnings
in the year for which sample members report in the CPS-ASEC. The earlier version
of the DER contained information for all CPS-ASEC respondents interviewed be-
tween 1997 and 2013 on their DER earnings in each year from 1978 through 2013;
the later version contained information for all CPS-ASEC respondents interviewed
between 1997 and 2016 on their DER earnings in each year from 1978 through
2016. The regressions reported in table 3 use information on prior year and subse-
quent year DER self-employment to assess the transiency of current year DER
self-employment.
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approximately 20%–30% of CPS-ASEC records, depending on the year.5

We use propensity scoremethods to reweight the sample of people forwhom
we have a PIK so that their characteristics match those of the population as a
whole. For each year, we regress an indicator for having a PIK on indicators
for age group, gender, race, education, marital status, foreign-born status,
state of residence, and whether the person reported being employed in the
relevantCPS-ASEC.We then apply the coefficients from thesemodels to cal-
culate each individual’s probability of having a PIK and apply aweight adjust-
ment factor equal to the inverse of this probability to the CPS-ASEC estima-
tion weight for those in the PIK sample.
FIG. 2.—Estimated Detailed Earnings Record (DER) self-employment and popu-
tion of Schedule SE filers. Schedule SE filers are population figures based on Internal
evenue Service data. DER estimates are based on weighted tabulations of Current
opulation Survey Annual Social and Economic Supplement (CPS-ASEC) responses
r individuals who have a Protected IdentificationKey linked toDERdata for the same
dividuals, as further described in the figure 1 legend. Source: Schedule SE filers from
ollins et al. (2019); remaining series from authors’ tabulations of linked CPS-ASEC-
ER data file.
5 The adoption of an opt-out approach to consent for linkage in 2006 increased
the share of records with a PIK (web appendix to Bollinger et al. 2019).



Reconciling Survey and Administrative Measures of Self-Employment 835
IV. Trends in Self-Employment in Household Survey
and Administrative Data

We begin our investigation by examining the trends in estimated CPS-
ASEC and DER self-employment as measured in the linked data file just
described. One concern about using tax data to measure trends in self-
employment is that changes in tax filing behavior could affect the compa-
rability of estimates over time. As best as we can tell, however, this is not ama-
jor concern for estimates of the prevalence of self-employment in the DER
over the period we study.

A. Trends in Estimated Self-Employment
in the CPS-ASEC and the DER

Figure 1 plots annual estimates from the CPS-ASEC and the DER of the
number of people with self-employment earnings for each year from 1996
through 2015. As alreadymentioned, a complicationwith administrative data
such as those in theDER is that the incorporationof late-filed tax returnsmay
lead to revisions in the numbers. The solid line segment in the upper part of
figure 1 displays DER estimates for 1996–2012 based on the older version of
theDER forwhichAbraham et al. (2021) reported selected estimates, and the
dashed extension of that line displays 2011–15 values based on the updated
DER file. The additional tax returns included in the later file raised the 2011
number only slightly but increased the estimated number of self-employed
individuals in 2012 from 17.4 million to 18.0 million, or about 3.4%. The
time interval between the end of 2015 and receipt of the current DER is
similar to the time interval between the end of 2012 and receipt of the earlier
file. Assuming that the time lags associated with the filing and processing of
tax returns have not changed appreciably in recent years, we would expect
the 2014 and 2015 self-employment estimates to be revised upward as late
returns are added. The dotted extension of the DER line shows values for
2014 and 2015 that have been adjusted upward by factors equal to the ratios
of the values for 2011 and 2012, respectively, from the updated file to those
in the originalfile. Althoughwe cannot be certain how late returnswill affect
the final DER self-employment numbers for 2014 and 2015, the dotted ex-
tension is an informed guess.
As shown clearly in the figure, in every year there are substantially more

people with self-employment earnings in the DER than in the CPS-ASEC.
In addition, whereas self-employment in the CPS-ASEC has been relatively
stable, estimatedDER self-employment grew considerably between 1996 and
2015, rising from 13.0 million in 1996 to 19.4 million in 2015, a number that
our projection of late returns suggests may rise to perhaps 20.1 million. As a
share of peoplewith labor earnings on their tax returns, the currently available
figures show an increase from 9.5% to 11.9%, a number that will rise some-
what if, as expected, late returns raise estimated 2015 DER self-employment.
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Figure 2 compares theDER self-employment estimates shown in figure 1
to the total number of Schedule SE filers based on IRS records reported by
Collins et al. (2019) for the period from 2000 to 2015. As we have described,
the DER self-employment estimates were constructed by reweighting the
sample of people in the CPS-ASEC who have a PIK to represent the pop-
ulation as a whole. Although the sample estimates diverge somewhat from
the population figures for several years beginning in 2008 before moving
back into closer alignment, the estimated change in DER self-employment
for the 2000–2015 period as a whole is very similar to that in the IRS pop-
ulation counts. In what follows, we establish a common frame of reference for
the administrative and household survey data by using the sameweighted linked
sample to measure the long-run change in estimated DER self-employment
compared with estimated CPS-ASEC self-employment.

B. Tax-Filing Behavior and the Comparability of the
DER Self-Employment Estimates over Time

A natural question is whether and to what extent changes in tax filing be-
havior might have contributed to the upward trend in estimated DER self-
employment. Analyzing IRS data, Collins et al. (2019) find that over the
period from 2007 to 2016, filers who claimed the EITC accounted for all
of the increase in the number of people with Schedule SE self-employment
income as a share of the tax workforce.6 In our data, however, more than
45% of the growth in DER self-employment between 1996 and 2015 occurred
among individuals with earnings of at least $50,000 (in 2015 dollars), suggest-
ing that EITC claiming cannot be the whole story for the longer-run trend
we observe. That said, although the changes in the EITC program since the
mid-1990s have been modest (Crandall-Hollick 2018),7 taxpayers could have
become more knowledgeable over time about the EITC and how it operates,
leading to changes in filing behavior. On its own, however, overall growth
in self-employment among EITC claimants does not imply that responses
to the tax incentives associated with the EITC have distorted the actual trend
in DER self-employment.
For each dollar earned up to a specified level by workers in a tax filing

unit (worker or worker plus spouse), the EITC offers a percentage credit
6 Collins et al. (2019) define the tax workforce as tax filers with wage income, non-
employee compensation reported on a Form 1099-MISC, online platform income re-
ported on a Form 1099-K, or Schedule SE income, plus nonfilers with wage income.
This is more inclusive than the set of people with W-2 or Schedule SE income.

7 Legislation passed in 2001 raised the income threshold at which married couples’
EITC benefits begin to phase out. The American Recovery and Reinvestment Act of
2009 further extended the income range over which married couples are eligible for
maximum benefits and introduced a higher credit for families with three ormore chil-
dren. For the reason explained in the next paragraph, only the last of these changes
would have created a marginal incentive to report self-employment income.
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that depends on the number of qualifying dependents in the unit. After
reaching a maximum level, benefits remain constant over a specified income
range and then fall by a percentage of each additional dollar earned until they
are reduced to zero. Reporting self-employment income in order to claim the
EITC is financially advantageous, at least to a point, for workers with qual-
ifying dependents whose earned income (or, if married, whose earned income
together with that of their spouse) otherwise lies below the first kink point of
the applicableEITC schedule. ForEITCeligibleswithnodependent children
or wage and salary incomes that place them above the schedule’s first kink
point, reporting self-employment income raises net tax liability and thus is fi-
nancially disadvantageous.8

Given the structure of the incentives created by the EITC, we ask whether
there has been disproportionate growth in reported self-employment among
workers with qualifying dependents and own earned income (or own plus
spouse’s earned income) below the first kink point in the applicable EITC
schedule. Qualifying dependents are children under age 19 (or under age 24
if enrolled full time in school) and may be claimed by parents, grandparents,
or certain other relatives, provided the dependent resided with the person
claiming the credit at least half the year.We do not have information on EITC
claiming in our data, but from the CPS we know whether sample members
are married and whether they have own children or grandchildren living with
themwho are either under age 19 or age 19–23 but enrolled in school. From
the DER, we have information on the amounts of W-2 and Schedule SE in-
come earned by the sample member and, if applicable, their spouse. Along
with information from the CPS-ASEC on families’ unearned income, this
gives us a reasonable basis for identifying the group of interest.9

We use our linked data to estimate, by year, the number of EITC-eligible
earners with qualifying dependents for whom the tax unit’s earned income as
8 The EITCpays taxfilerswith qualifying childrenwho are below theEITC sched-
ule’s first kink point in the credit’s phase-in range 34 cents per dollar earned if they
have one child, 40 cents per dollar if they have two children, and (since 2009) 45 cents
per dollar if they have three or more children, considerably more than the 15.30 cents
in payroll tax liability associated with an extra dollar of self-employment income. In
contrast, even in the phase-in range, the EITC pays only 7.65 cents on each extra dol-
lar earned by eligible childless tax filers. For all tax filers, past the phase-in range, re-
porting additional self-employment income increases payroll tax liability but either
has no effect on the EITC benefit amount (for those along the EITC schedule’s pla-
teau) or reduces it (for those past the EITC schedule’s second kink point).

9 We assume that children either under age 19 or age 19–23 and enrolled in school
who live with a parent are qualifying dependents of the parent and his or her spouse, if
present. If no parent is present in a family with such children but the CPS reference
person is a grandparent of the children, we assume the children are qualifying depen-
dents of the grandparent and his or her spouse, if present. Tax filing units with more
than a modest amount of unearned income cannot claim the EITC. We use informa-
tion on families’ unearned income as reported in the CPS-ASEC to identify those not
eligible for this reason.
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recorded in theDER (wage and salary income plus self-employment income)
places them along the phase-in portion of the EITC schedule. We also esti-
mate the number of people in that group whose DER earnings include self-
employment income. The total number of earnerswith qualifying dependents
on the phase-in portion of the EITC schedule fell slightly between 1996 and
2015, but the share of that group reporting DER self-employment earnings
rose from 11.1% to 20.6%. This is a much larger increase than the increase
from9.5% to11.9%over the same period in the share of allDER earnerswith
DER self-employment earnings. Had the share of people with qualifying de-
pendents and earned incomes along the phase-in portion of the EITC sched-
ule who reported DER self-employment earnings remained constant at the
11.6% observed in 1996, we estimate that overall DER self-employment
would have been between 384,000 and 432,000 lower in 2015.10 This repre-
sents 6.1% to 6.8% of the 6.3 million increase in DER self-employment
actually observed between 1996 and 2015 and accounts for about 10% of the
2.4 percentage point increase in DER self-employment as a share of all DER
employment over the same period. These numbers are consistent both with
growing awareness of the EITC having caused strategic reporting of self-
employment income to rise and with the effect on the overall number of
DER self-employed being relatively small.
These estimates assume that all of the growth in the share of earners with

qualifying dependents located on the phase-in portion of the EITC schedule
whohave self-employment income can be attributed to an increase in strategic
reporting. Even among those for whom the EITC creates a net tax benefit to
reporting self-employment income, learning about the credit could have had
real labor supply effects as opposed to purely reporting effects, meaning that
our estimates of the reporting effect couldbe too high.On the other hand, our
estimates assume that people who are reporting strategically do not report so
much additional self-employment income that they end up on the plateau of
the EITC schedule. This could occur in some cases, but the fact that it is fi-
nancially disadvantageous to report any more self-employment income than
needed to reach the first kink point in the EITC schedule should discourage a
purely strategic reporter fromdoing so. Finally, our estimates assume that our
weighted linkedCPS-ASEC-DER sample represents the populationwell and
that we have correctly assigned dependents to the earners entitled to claim
them for EITC purposes.11 As a partial point of comparison, our estimates
10 The smaller number is calculated assuming all of the added self-employed were
people with reported wage and salary income; the larger is calculated assuming they
were people who would not have reported any earned income absent an interest in
claiming the EITC.

11 An additional issue arises from the fact that in a small share of cases, one spouse
in a family has a PIK but the other does not. In such cases, the spouse is not included
in our sample, and we thus may not have an accurate measure of the tax filing unit’s
earned income.
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of the total number of people with qualifying dependents who were EITC
eligible in 2005 are close to those reported by Plueger (2009). Overall, the
estimates just described seem most consistent with any trend in financially
motivated reporting of DER self-employment earnings associated with grow-
ing awareness of the EITC having had a relatively small effect on overall
DER self-employment.
Another recent change that potentially could have affected the reporting

of self-employment income to the tax authorities is the introduction in 2011
of Form 1099-K, the information return that credit card and other payment
processing entities are required to file to report the payments they process.
This form provides the IRS with information on the credit card payments
received by self-employed individuals. The estimates reported by Slemrod
et al. (2017) suggest, however, that although receiving a Form 1099-K led
some previously nonfiling businesses to submit a Schedule C, the new report-
ing requirement had only aminimal effect on the overall number of Schedule
C filers. In 2011, only about 5% of Schedule C filers received a Form 1099-K.
Of these, about 10% reported receipts within 5% of the amount on the form,
of which as many as 30% may have filed a tax return because of the new
information reporting. Taken together, the numbers suggest that the intro-
duction of Form 1099-K reporting may have caused a one-time increase in
the number of reported Schedule C businesses of perhaps 0.1%–0.2%.12

V. Disagreement between CPS-ASEC and
DER Self-Employment Status

In addition to supporting comparisons of aggregate self-employment in
the CPS-ASEC and DER, our linked data allow us to examine the agree-
ment and disagreement between the information in the two data sources at
the individual level. We are especially interested in how the number of people
with self-employment income in one but not the other has changed over time.
Even if the number of people with missing self-employment is large, the miss-
ing income associated with that self-employment might be relatively small.
To see whether that is the case, we also look at the average earnings associated
with missing self-employment.

A. Discrepancies in Self-Employment Status

Table 1 reports annual average estimates for each of four groups based on
pooled data for the 1996–2015 period—people with no self-employment
income in either the CPS-ASEC or the DER, people with self-employment
12 A change that could have a larger effect on filing behavior is the recent decision
of some large platform companies that previously had issued Form 1099-Ks to every-
one working on the platform, even though not legally required to do so, to discon-
tinue that practice (Collins et al. 2019). Because this change occurred after the end of
our sample period, it would not have affected our results.
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income in theCPS-ASECbut not theDER, peoplewith self-employment in-
come in the DER but not the CPS-ASEC, and people with self-employment
income in both the CPS-ASEC and the DER. Our primary interest lies with
the “off-diagonals” in the table—the people with self-employment income in
the CPS-ASEC but not the DER ({CPS-ASEC SE 5 1, DER SE 5 0}, the
middle cell in the left column) and the people with self-employment income
in theDER but not the CPS-ASEC ({CPS-ASEC SE5 0, DER SE5 1}, the
middle cell in the top row).
There is a great deal of disagreement between self-employment as mea-

sured in the CPS-ASEC and the DER for the 1996–2015 period. Average self-
employment in the DER over these 20 years (an estimated 16.4 million) is
45% larger than average self-employment in the CPS-ASEC (an estimated
11.3 million). Over the full 20-year period, among those with self-employment
income in the CPS-ASEC, just over half (51.5%) have no self-employment
income in the DER. The size of the other off-diagonal is even larger—over
the full 20-year period, of those with self-employment income in the DER,
fully two thirds (66.7%) do not have self-employment income in the CPS-
ASEC.
That there is disagreement between the household survey and adminis-

trative data employment measures is not surprising, but the off-diagonal
cells in the cross tabulations of self-employment status in the CPS-ASEC
versus the DER are proportionally much larger than the off-diagonal cells
in similar cross tabulations ofwage and salary employment status. Abraham
et al. (2013) found that over the 1996–2003 period, about 6% of individuals
able 1
iscrepancies in Estimates of Self-Employment Status Based on Current
opulation Survey Annual Social and Economic Supplement (CPS-ASEC)
ersus Detailed Earnings Record (DER) Earnings, 1996–2015

Not Self-Employed
in DER

Self-Employed
in DER Total

ot self-employed in CPS-ASEC:
Number 205,849,371 10,978,424 216,827,794
Row share (%) 94.9 5.1 100.0
Column share (%) 97.3 66.7 95.1
elf-employed in CPS-ASEC:
Number 5,808,202 5,471,298 11,279,501
Row share (%) 51.5 48.5 100.0
Column share (%) 2.7 33.3 4.9
otal:
Number 211,657,573 16,449,722 228,107,295
Row share (%) 92.8 7.2 100.0
Column share (%) 100.0 100.0 100.0
SOURCE.—Authors’ tabulations of linked CPS-ASEC-DER data file.
NOTE.—The data file includes CPS-ASEC records for individuals who have a Protected Identification
ey linked to DER records for the same individuals. Numbers in the top row of each panel are 1996–
015 averages. Percentages are calculated from those averages. Tabulations are weighted.
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who had UI earnings during the first quarter of the year reported no CPS
wage and salary employment in a UI-covered sector during the year’s first
3 months. Conversely, the same study found, about 18% of individuals re-
portingCPSwage and salary employment in aUI-covered sector during the
first 3 months of the year had no first-quarter UI earnings. In our linked
CPS-ASEC-DER datafile for the 1996–2015 period, 9.5%of those with re-
ported DERwage and salary income in a year had no CPS-ASECwage and
salary income in the same year, while 12.4%of those withCPS-ASECwage
and salary income had no reported DER wage and salary income.
Figure 3 examines the evolution of off-diagonals from the cross tabu-

lation of the linked CPS-ASEC and DER data over time. Growth in the
overall discrepancy between DER and CPS-ASEC self-employment could
reflect either increases in the number of peoplewho are self-employed in the
DER but not the CPS-ASEC or decreases in the number of people who are
self-employed in the CPS-ASECbut not theDER. For each year from 1996
through 2015, the figure plots the number of people who are self-employed
in both theCPS-ASEC and theDER, togetherwith the number of people in
the {CPS-ASEC SE 5 0, DER SE 5 1} off-diagonal and the number of
people in the {CPS-ASEC SE5 1, DER SE5 0} off-diagonal. The estimates
were constructed using weighted micro data from the linked file. The figure
shows that the number of people who are self-employed in the DER but
not the CPS-ASEC grew substantially between 1996 and 2015, rising from
FIG. 3.—Estimated number of people in cells of Current Population Survey An-
nual Social andEconomic Supplement (CPS-ASEC) versusDetailed Earnings Record
(DER) self-employment earnings cross tabulations, by year, 1996–2015. The data file
includes CPS-ASEC records for individuals who have a Protected Identification Key
linked to DER records for the same individuals. Tabulations are weighted. SE5 self-
employment. Source: Authors’ tabulations of linked CPS-ASEC-DER data file.



842 Abraham et al.
7.8 million to 14.0 million, or from 59.8% to 72.5% of the DER self-employed.
As a share of those with earnings on their tax return, this represents a 2.9 per-
centage point increase, from 5.7% to 8.6% of all DER employed. In con-
trast, during the same period the number of people who are self-employed
in theCPS-ASECbut not in theDER changed relatively little, rising by about
0.7 million—from around 5.4 million to around 6.2 million, or from 50.8%
to 53.6%of the CPS-ASEC self-employed—and remaining at a constant 3.8%
share of those with CPS-ASEC earnings.

B. Decomposing the Discrepancies in Self-Employment Status

To this point, we have not attempted to differentiate among the various
situations that could give rise to a person having self-employment income
reported in one data source but not the other. Disagreements may occur
either because self-employment earnings are missing from the second data
source or because earnings categorized as self-employment income in the
first source appear as wage and salary income in the second. To further ex-
plore the discrepancies between the CPS-ASEC and DERmeasures of self-
employment, we have lookedmore closely at the {CPS-ASEC SE5 0, DER
SE5 1} and {CPS-ASEC SE5 1, DER SE5 0} off-diagonals, breaking the
set of people in each of these two off-diagonals into several smaller and
more homogeneous groups.
We begin this exploration by dividing the rapidly growing {CPS-ASEC

SE 5 0, DER SE 5 1} off-diagonal group into three mutually exclusive
categories:

1. Missing CPS-ASEC self-employment, first job. No wage and salary or
self-employment income in the CPS-ASEC; self-employment in-
come in the DER.13

2. MissingCPS-ASEC self-employment, second job.Onlywage and salary
income in the CPS-ASEC; both wage and salary and self-employment
income in the DER.

3. CPS-ASEC wage and salary job, classification issue. Only wage and
salary income in the CPS-ASEC; only self-employment income in
the DER.

Those in the first two groups are missing self-employment in the CPS-
ASEC. This could happen because a person does not consider herself to
be employed and simply does not think to report it. Someone who is cur-
rently retired, for example, might not think to report their prior year self-
employment income when responding to a household survey and thus fall
into the category we have labeled “Missing CPS-ASEC self-employment,
13 Those in this category may have either just self-employment income or both
self-employment and wage and salary income in the DER.
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first job.” Similarly, someone who has a primary wage and salary job but
earns occasional outside self-employment income also might not think to
report it, putting them in the categorywe have labeled “MissingCPS-ASEC
self-employment, second job.”14Wewould expectmissingCPS-ASEC self-
employment to be more common when the associated earnings are low.
A person working as an independent contractor or “1099 worker” (some-

one whose self-employment earnings are reported on a Form 1099-MISC or
Form 1099-K) but reporting their income as wage and salary earnings in the
CPS-ASECwould fall into the groupwe have labeled “CPS-ASECwage and
salary job, classification issue.” Given growing concerns about worker mis-
classification (see, e.g., Leberstein 2012), this group may be for some purposes
the most interesting of the three in the {CPS-ASEC SE 5 0, DER SE 5 1}
off-diagonal. Although we have no way of saying whether these individuals
legally should have been considered employees, their CPS-ASEC responses
suggest that that is how they see themselves.
We also have grouped those in the {CPS-ASEC SE5 1,DER SE5 0} off-

diagonal into three mutually exclusive categories that parallel those defined
for the {CPS-ASEC SE 5 0, DER SE 5 1} off-diagonal:

4. Missing DER self-employment, first job. No wage and salary or self-
employment income in the DER; self-employment income in the
CPS-ASEC.15

5. Missing DER self-employment, second job. Only wage and salary in-
come in the DER; both wage and salary income and self-employment
income in the CPS-ASEC.

6. DER wage and salary job, classification issue. Only wage and salary
income in theDER; only self-employment income in theCPS-ASEC.

There are severalways that someone could end up in either the “MissingDER
self-employment, first job” group or the “Missing DER self-employment,
second job” group. The most obvious is that the person has earned taxable
self-employment income that is not reported on their tax return—that is, that
she is working off the books. It is also possible, however, that some of these
people have self-employment earnings that are too low to trigger tax-
reporting requirements or have reported their self-employment income else-
where on their tax return.16 Owners of incorporated businesses are people
14 A professor who receives honoraria for reviewing papers or giving talks would
be one example of someone who might fall into this category.

15 Those in this category may have either just self-employment income or both
self-employment and wage and salary income in the CPS-ASEC.

16 Collins et al. (2019) report that in 2016, of those in the tax workforce who re-
ceived either a Form 1099-MISC or a Form 1099-K reporting online platform earnings,
about 11% reported a positive amount on the “other income” line of their Form 1040.
The same was true of only 4.3% of those with only W-2 earnings.
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wemight expect to find represented in the “DERwage and salary job, classifica-
tion issue” group. Some business owners may have correctly reported wage and
salary income on their tax returns but been categorized incorrectly in the
CPS-ASEC as unincorporated sole proprietors with self-employment earnings.
Figure 4A shows the evolution of the three groupswithin the {CPS-ASEC

SE5 0, DER SE5 1} category, and figure 4B shows the evolution of those
within the {CPS-ASEC SE5 1, DER SE5 0} category. The size of all three
{CPS-ASECSE5 0,DERSE5 1} groups has grown steadily over the 1996–
2015 period. In contrast, employment in the three {CPS-ASECSE5 1,DER
SE5 0} groups has changed very little. The increasing size of all three of the
groups in the {CPS-ASEC SE5 0, DER SE5 1} off-diagonal suggests that
bothmissing self-employment andmisreporting of self-employment as wage
and salary work are growing problems in the CPS-ASEC.
One way to summarize the information presented in figure 4 is to ask

what share of the 1996–2015 increase in the discrepancy between the esti-
mated number of people with DER versus CPS-ASEC self-employment in-
come each of the different off-diagonal groups can explain. For this purpose,
we have averaged the numbers for the two starting years and the two ending
years, then calculated the overall change in the discrepancy between those
averaged endpoints. Table 2 shows the percentages of the growth in the over-
all discrepancy accounted for by each of the six off-diagonal groups.
As was apparent from figure 3, the growing gap between the DER and

CPS-ASEC estimates of self-employment is accounted for entirely by the
growing number of people identified as self-employed in the DER but not in
the CPS-ASEC. The largest contributor to the increase in the gap is growth
in the number of people who have both wage and salary income and self-
employment income in the DER but only a wage and salary job in the CPS-
ASEC. We refer to this group as missing a self-employment second job in the
CPS-ASEC. Growth in the number of people we suspect are misclassified in
theCPS-ASECandgrowth in the number of peoplewhohave self-employment
in the DER but no employment in the CPS-ASEC (i.e., people who are miss-
ing a self-employmentfirst job in theCPS-ASEC) also havemade sizable con-
tributions. Taken together, these three groups more than explain the in-
creasing gap between CPS-ASEC and DER self-employment. The net effect
of changes in the size of the {CPS-ASEC SE 5 1, DER SE5 0} off-diagonal
subgroups is small and works in the wrong direction. Two of the three {CPS-
ASEC SE5 1, DER SE5 0} subgroups have grown slightly, partially offset-
ting the contributions of growth in the size of the {CPS-ASEC SE5 0, DER
SE5 1} off-diagonal subgroups to the size of the gap between DER and CPS-
ASEC self-employment.

C. Self-Employment Earnings in the Off-Diagonals

A natural question about the marked growth in self-employment activity
in the DER that is not captured in the CPS-ASEC is whether the associated



FIG. 4.—A, Disaggregated groups with Detailed Earnings Record (DER) but no
Current Population Survey Annual Social and Economic Supplement (CPS-ASEC)
self-employment earnings, 1996–2015.B, Disaggregated groupswith CPS-ASECbut
noDER self-employment earnings, 1996–2015. The data file includes CPS-ASEC rec-
ords for individuals who have a Protected Identification Key linked to DER records
for the same individuals. Tabulations are weighted. SE 5 self-employment; W&S 5
wage and salary employment. Source: Authors’ tabulations of linked CPS-ASEC-
DER data file.
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earnings are economically significant. If the increase in the number of peo-
ple with self-employment income in the DER but missing from the CPS-
ASEC were due primarily to gig workers earning very small amounts of
money, for example, its importance would be less obvious. A similar ques-
tion can be asked about the self-employment reported in the CPS-ASEC
but missing from the DER. In the latter case, a significant amount of self-
employment income not being reported to the tax authorities could suggest
serious tax compliance concerns.
Our linked data file provides DER self-employment earnings for every-

onewith {DERSE5 1} andCPS-ASECself-employment earnings for every-
one with {CPS-ASEC SE 5 1}. We are able to compare the earnings in
the two data sources only for the people who are self-employed in both.
Over the 1996–2015 period, earnings for this group averaged about $43,000
in the CPS-ASEC and about $24,500 in the DER (in 2015 dollars), a sur-
prisingly large discrepancy. One possible explanation is that despite the
instructions to report self-employment earnings net of expenses, some CPS-
ASEC respondents may have reported their gross earnings. Another possibil-
ity is that in the CPS-ASEC, some respondents own up to self-employment
income they have hidden from the tax authorities. Alternatively, some self-
employed people could be overstating the income-related expenses they
report to the IRS but reporting their net incomes more accurately in the
CPS-ASEC.
Figure 5A and figure 5B plot average self-employment earnings for indi-

viduals in each of the three subgroups of the {CPS-ASEC SE5 0, DER SE51}
off-diagonal and in each of the three subgroups of the {CPS-ASEC SE 5
1, DER SE 5 0} off-diagonal, respectively, from 1996 through 2015. In
figure 5A, the off-diagonal group with the lowest DER self-employment
able 2
ercent Contributions to Growth in Discrepancy between Detailed Earnings
ecord (DER) and Current Population Survey Annual Social and Economic
upplement (CPS-ASEC) Self-Employment, 1996–97 to 2014–15

ff-Diagonal Category
Percentage of Growth in
Discrepancy Explained

PS-ASEC{SE 5 0}, DER{SE 5 1}:
1. No CPS-ASEC employment 25.6
2. Self-employment second job not reported in CPS-ASEC 45.7
3. CPS-ASEC job misreported as wage and salary 36.1
PS-ASEC{SE 5 1}, DER{SE 5 0}:
4. No DER employment 25.7
5. Self-employment second job not reported in DER 3.9
6. CPS-ASEC job misreported as self-employment 25.6
SOURCE.—Authors’ tabulations of linked CPS-ASEC-DER data file.
NOTE.—The data file includes CPS-ASEC records for individuals who have a Protected Identification
ey linked to DER records for the same individuals. Reported percentages are the share of growth in dis-
epancy between the numbers of people with self-employment earnings in DER and CPS-ASEC from
996–97 to 2014–15 explained by the change in size of each listed category. Tabulations are weighted.



FIG. 5.—A, Self-employment earnings for disaggregated groups with Detailed
Earnings Record (DER) but no Current Population Survey Annual Social and Eco-
nomic Supplement (CPS-ASEC) self-employment, 2015 dollars, 1996–2015. B, Self-
employment earnings for disaggregated groups with CPS-ASEC but no DER self-
employment, 2015 dollars, 1996–2015. The data file includes CPS-ASEC records for
individuals who have a Protected Identification Key linked to DER records for the
same individuals. Tabulations are weighted. SE 5 self-employment; W&S 5 wage
and salary employment. Source: Authors’ tabulations of linked CPS-ASEC-DER data
file.
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earnings is the group with missing CPS-ASEC self-employment second jobs,
but even for that group, DER self-employment earnings averaged over $8,000
(in 2015 dollars) over the 20-year period. DER self-employment earnings are
higher, averaging about $12,000 (in 2015 dollars), for those with a missing
CPS-ASEC self-employment first job. For the group of DER self-employed
who appear to bemisclassified as wage and salary workers in the CPS-ASEC,
DER self-employment earnings averaged about $26,000 (in 2015 dollars).
These are far from trivial amounts. Had the growth in the number of people
in the {CPS-ASEC SE5 0, DER SE5 1} off-diagonal we have documented
consisted disproportionately of people doing low-earnings work, we would
have expected average earnings in some or all of these cells to fall. Instead,
average DER self-employment earnings have been essentially flat for the
two groups with missing CPS-ASEC self-employment and have trended
upward for the DER self-employed group we suspect the CPS-ASEC has
coded as wage and salary.
It is possible, of course, that the averages do not tell thewhole story. Even

if there had been growing numbers of low-earnings self-employed people
in the DER who are not captured in the CPS-ASEC, their effect on aver-
age DER self-employment earnings could have been masked by increases
in DER self-employment earnings higher in the distribution. In addition
to looking at average earnings, we also have looked at earnings at the 10th,
25th, 50th, 75th, and 90th percentiles of the earnings distributions in each of
the three {CPS-ASEC SE 5 0, DER SE 5 1} off-diagonal subgroups. None
of these data series point to any different conclusion than the mean earnings
series shown in figure 5A.
Another way to think about the economic significance of the DER self-

employment earnings accounted for by people who are not self-employed
in the CPS-ASEC is to look at their share of all DER self-employment
earnings. Over the 1996–2015 period as a whole, 55% of DER self-employment
earnings were reported by people with no self-employment income in the
CPS-ASEC. Reflecting the substantial growth in the number of people in the
{CPS-ASEC SE5 0, DER SE5 1} off-diagonal, this share rose from 40%–

50% in the late 1990s to about 70% by the end of our time period.
For completeness, figure 5B reports average CPS-ASEC self-employment

earnings for those in the three {CPS-ASEC SE5 1, DER SE5 0} off-diagonal
subgroups. Because the size of the group with CPS-ASEC self-employment
but no DER self-employment changed little over the 1996–2015 period,
there is not the same a priori reason to be concerned that its composition
has changed in any particular fashion. ReportedCPS-ASEC self-employment
earnings are sizable for each of the three subgroups; the sizable average
earnings for the groups with a missing first or second DER self-employment
job, in particular, raise potential tax compliance concerns. As with the earn-
ings of those in the {CPS-ASEC SE 5 0, DER SE 5 1} off-diagonal and its
subgroups, however, none of the series shows any obvious trend.
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VI. Who Is in the Off-Diagonals?

There is clearly considerable disagreement between self-employment as
measured in the CPS-ASEC versus the DER. To better understand the rea-
sons for this disagreement, we have fit linear probability models to explore
the characteristics associated with being in the {CPS-ASEC SE 5 0, DER
SE5 1} or {CPS-ASEC SE5 1, DER SE5 0} off-diagonals and their var-
ious subcomponents. The sample for the first set of regressions is everyone
with DER self-employment income. In the four models fit for this sample,
the dependent variable equals 1 if the person was in the off-diagonal or one
of its three subcomponents and otherwise equals 0. In the second set of re-
gressions, the sample is everyone with CPS-ASEC self-employment income.
The dependent variables in those models capture whether the person was in
the {CPS-ASEC SE 5 1, DER SE 5 0} off-diagonal or one of its three sub-
components. All of the regressions are fit using pooled data for the 1996–
2015 period. The regression coefficients can be used in conjunction with
changes in the values of the explanatory variables to assess whether changes
in the observables help to explain observed changes in the sizes of the off-
diagonals and their subcomponents.
As already noted, there are several reasons why a person might end up in

the {CPS-ASEC SE5 0, DER SE5 1} off-diagonal. In the models reported
in table 3, we include predictors intended to capture people whose primary
activity at the time of the CPS interview is something other than work—
dummy variables for currently being in school, out of the labor force and
retired, or out of the labor force and disabled. Even if someone in these cat-
egories had self-employment income during the prior calendar year, she
might be especially likely not to think to report it. A second set of predic-
tors is intended to capture self-employment that generated little earnings
or was transient. These include dummy variables for quartile of the DER self-
employment earnings distribution based on the pooled sample, a dummy var-
iable for the person’s self-employment having either begun or ended during the
calendar year, and a dummy variable for the person having self-employment
in the current year but not the preceding or following year. We would ex-
pect those with higher DER self-employment earnings to be less likely and
those with more transient DER self-employment to be more likely to have
a missing CPS-ASEC first or second job. A third possible contributor to
the {CPS-ASEC SE 5 0, DER SE 5 1} off-diagonal is that the respondent
misreported independent contractor work as wage and salary employment in
the CPS-ASEC. All else the same, we would expect self-employment that gen-
erates more income or is more persistent to seem more like a traditional job
to the person doing it and thus be more likely to be misclassified in this way.
In addition to the key variables just described, the table 3 models control

for education, race, foreign-born status, gender, marital status, presence of
children in the family and the interaction between marital status and the presence
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of children. They also control for whether the person’s information was re-
ported by a proxy, on the grounds that proxy reporters may be more likely
to provide an inaccurate report. In practice, it turns out, there are not large
differences between self-reports and proxy reports. All of themodels contain
a full set of year dummies.17

The first column of table 3 shows the weighted mean values for all of the
explanatory variables in the reportedmodels exclusive of the year dummies.
The remaining four columns show the coefficient estimates for the {CPS-ASEC
SE5 0,DERSE5 1}off-diagonal model and each of the three subcomponents
models. Because these are linear probability models and the three subcategories
are mutually exclusive and exhaustive, the estimated coefficients in the third
through fifth columns of the table sum to the corresponding coefficient in
the second column. A positive coefficient on a variable implies that people or
jobs with that characteristic are overrepresented in the off-diagonal or off-
diagonal subgroup; a negative coefficient implies that they are underrepresented.
The coefficient estimates in the table’s second column indicate that peo-

ple with prior year DER self-employment who are currently out of the labor
force and either retired or disabled are especially likely not to report prior
year self-employment in theCPS-ASEC.Having lowDER self-employment
earnings or transientDER self-employment activity alsomakes itmore likely
that a person fails to report theDER self-employment in theCPS-ASEC. Be-
cause they may reflect offsetting effects on being in the different off-diagonal
subgroups, however, these coefficients do not tell the whole story.
We turn next to the models for the three different subgroups of people in

the {CPS-ASEC SE5 0, DER SE5 1} off-diagonal. Compared with others
with DER self-employment income, people who are out of the labor force
and say they are retired or disabled are especially overrepresented in the sub-
groupwith amissingCPS-ASEC self-employmentfirst job. In contrast, they
are underrepresented among the subgroup with a missing CPS-ASEC self-
employment second job and among the subgroup misreporting independent
contractor work as a wage and salary job. To a lesser extent, students with
DER self-employment income also are overrepresented among those with a
missing CPS-ASEC self-employment first job and underrepresented among
those with amissingCPS-ASEC self-employment second job.None of these
groups accounts for an especially large share of the DER self-employed, but
they are interesting because they are identifiable populations who seem especially
likely not to think of themselves as workers. The foreign born are notably more
17 Industry dummies were not included in the models because industry is not con-
istently available. In the DER, it is available only beginning in 2002, and even then
nly for self-employed sole proprietors, not for those with self-employment income
om a partnership. In theCPS-ASEC, industry of self-employment is available only
r those who were self-employed on their longest job. When we included industry
ummies where available with a separate dummy for cases missing an industry, they
dded little to the models’ explanatory power.
s
o
fr
fo
d
a



Reconciling Survey and Administrative Measures of Self-Employment 853
likely than others to misreport their self-employment work as a wage and
salary job. Turning to the characteristics of DER self-employment work,
those with DER self-employment that is more transient or generated lower
earnings are overrepresented in the subgroup that is missing a CPS-ASEC self-
employment second job but underrepresented in the subgroup misreport-
ing independent contractor work as a wage and salary job. Putting this some-
what differently, the type of self-employment that is least likely to be missing
from theCPS-ASEC reports—self-employment that generates relatively high
and stable earnings—is exactly the type of self-employment that is most likely
to be misreported in the CPS-ASEC as wage and salary work.
Using the estimates from table 3, we examine howmuch of the change in the

proportion of the DER self-employed who are in the {CPS-ASEC SE 5 0,
DER SE 5 1} off-diagonal or one of its subgroups can be accounted for by
observable changes in the distribution of the characteristics of the DER self-
employed over time. For these calculations, we focus on the long differences from
1996–97 to 2014–15 in these shares as shown in the first row of table 4. The
next three rows of table 4 report the shares of the long differences accounted
for by changes in the personal characteristic variables, changes in the DER self-
employment variables, and changes in both sets of variables together, respectively.18
18 For this purpose, personal characteristic variables include all of the explanatory
variables shown in table 3 except for the dummy variables for DER self-employment
earnings quartile, began or endedDER self-employment during the calendar year, and
had DER self-employment in the current year but not the previous or subsequent
year. The latter are what we term the DER self-employment variables.
Table 4
Accounting for Aggregate Change in Share of People with Detailed Earnings
Record (DER) Self-Employment Earnings Who Do Not Have Current
Population Survey Annual Social and Economic Supplement (CPS-ASEC)
Self-Employment Earnings, 1996–97 to 2014–15

CPS-ASEC
SE 5 0,

DER SE5 1F
DER SE 5 1

Missing CPS-
ASEC Self-
Employment

1st JobF
DER SE 5 1

Missing CPS-
ASEC Self-
Employment
2nd JobF

DER SE 5 1
MisclassificationF
DER SE 5 1

DY, 1996–97 to 2014–15 .151 .048 .050 .053
DXb/DY (X 5 personal
characteristics) (%) 12.4 21.6 27.8 210.7

DXb/DY (X 5 DER SE job
characteristics) (%) 3.6 1.7 27.2 15.8

DXb/DY (X5 personal and
job characteristics) (%) 16.1 23.3 20.6 5.1
SOURCE.—Authors’ analysis of linked CPS-ASEC-DER data file.
NOTE.—Calculations are based on coefficient estimates from table 3 combined with changes in mean char-

acteristics of explanatoryvariables included in the regressionbetween 1996–97 and2014–15. Personal characteris-
tics include dummy variables for age group, education group, race, foreign born, gender, marital status, presence
of own children, interaction of marital status with presence of own children, self/proxy, school enrollment, not
in the labor force and retired, and not in the labor force and disabled. DER self-employed job characteristics
include self-employment earnings quartile and dummies for continuity of self-employment.
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The combined effects of all of the characteristics controlled for in the
table 3 regressions account for about 16% of the increase from 1996–97
to 2014–15 in the share of the DER self-employed who are in the overall
off-diagonal, mostly due to changes in the personal characteristic variables.
As in table 3, however, looking at the overall off-diagonal does not tell the
whole story. Changes in the personal and job characteristics of those with
DER self-employment can explain about 23% of the long-run increase in
the share who are missing a self-employment first job in the CPS-ASEC
and about 21% of the long-run increase in the share who are missing a self-
employment second job in the CPS-ASEC. In both cases, changes in per-
sonal characteristics do most of the work; for missing self-employment sec-
ond jobs, changes in the DER self-employment variables actually work in
the wrong direction. Changing characteristics account for only about 5% of
the increase in the share of theDER self-employedwho are classified as wage
and salary workers in the CPS-ASEC.
Although the estimated coefficients in table 3 exhibit sensible patterns that

are consistent with our hypotheses about who is most likely to be in the {CPS-
ASEC SE5 0, DER SE5 1} off-diagonal, the R2 values in these regressions
are relatively low, and the changing distribution of observable characteristics
accounts for only a modest fraction of the increase in the share of the DER
self-employed who are in the off-diagonal. In short, much of the large and rap-
idly growing {CPS-ASEC SE5 0, DER SE5 1} off-diagonal is not explained
by the factors we observe.
Table 5 contains results for the other off-diagonal, that is, people with

CPS-ASEC self-employment who do not have DER self-employment. The
first column in the table again reports the weighted mean values of the ex-
planatory variables used in our models, exclusive of the year dummies. The
coefficients estimates for the model explaining the overall {CPS-ASEC SE5 1,
DER SE5 0} off-diagonal are shown in the second column and the coefficients
estimates for the subgroup models are shown in the third through fifth col-
umns.19 Some of the determinants of being in the {CPS-ASEC SE 5 1, DER
SE 5 0} off-diagonal are qualitatively similar to those for being in the {CPS-
ASEC SE 5 0, DER SE 5 1} off-diagonal, although the effect sizes in the
{CPS-ASECSE5 1,DERSE5 0}models are generally smaller and the likely
explanations for them are somewhat different. Among those reportingCPS-
ASECself-employment, students, self-described retirees, and self-describeddis-
abled individuals are somewhatmore likelynot tohaveDERself-employment
income, but this is the net result of being more likely to have a missingDER
self-employment first job and less likely to have amissingDER self-employment
second job. Similarly, individuals with lowCPS-ASEC self-employment earn-
ings are more likely to have a missing DER self-employment second job but
19 The regressions in table 5 are not fully comparable to those in table 3, as we do
not have good measures of the transience of CPS-ASEC self-employment.
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less likely to belong to the group for which self-employment in the CPS-
ASEC appears as wage and salary work in the DER. Although these system-
atic patterns in the likelihood of appearing in the {CPS-ASEC SE5 1, DER
SE 5 0} off-diagonal and its subcomponents are interesting, the change over
our time period in the share of the CPS-ASEC self-employed who have no
DER self-employment is very small, and, as such, the results of calculations
analogous to those shown in table 4 are neither interesting nor informative.
We do not report them here.
VII. Conclusion

Because the nature of a person’s employment arrangements can have such
an important effect on her well-being, it is important to have good informa-
tion about how those arrangements are changing. The distinction between
wage and salary employment versus self-employment is especially important
in this regard. Although some people prefer to be self-employed and oth-
ers benefit from the opportunity to supplement their incomes with self-
employment work, the self-employed lackmany of the legal protections af-
forded to wage and salary workers, are not covered by employer-provided
health insurance and retirement plans, and may experience greater volatility
in their earnings. Policy makers typically rely on household survey data to
understand ongoing changes in the labor market, but our results raise ques-
tions about howwell these surveys are measuring self-employment.
We find that there is a growing gap between the prevalence of self-

employment as captured in tax data (specifically, the DER) and their prev-
alence as measured for the same set of people in household survey data
(specifically, the CPS-ASEC). Whereas the DER shows that there was sub-
stantial growth in self-employment over the 20 years from 1996 through
2015, no such growth can be seen in the CPS-ASEC data. One might be
concerned that measures of the prevalence of self-employment based on
tax data could have been distorted by changes in tax filing behavior, but as
best we can tell this does not seem to have been an important factor over
the period we study.
Although we believe they contain valuable information, we do not argue

that tax data on their own are the answer to the challenge of developing re-
liable measures of self-employment activity. The tax data we analyze have
captured growth in self-employment that is missing from the household
survey data, but there is also self-employment income recorded in the house-
hold survey data that is not reported to the tax authorities. Rather, our ar-
gument is that the increasing amount of self-employment captured in tax data
but not the CPS-ASEC should lead scholars to take a closer look at what
those data—and household survey data on self-employment more generally—
may be missing and why it is happening. The evidence we have presented
on the correlates of self-employment reported to the tax authorities but not
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measured in the household survey data may help to inform future research
and experimentation.
One possible path forwardmay be to develop periodic surveys that probe

more directly regarding respondents’ employment arrangements. A lesson
we take away from our exploration of the off-diagonals in reported self-
employment—most especially, self-employment that is reported in the tax
data but does not appear in the household survey data—is that some of the
problem occurs among people who do not think of themselves primarily
as workers. Related to this, people who do relatively small amounts of self-
employment work on an irregular basis, whether as afirst or second job, ap-
pear to be less likely than others with self-employment income to report
it. This suggests that asking explicitly about informal or other work the re-
spondent has not already reported as a job or business may produce better
measures of work activity. Our analysis also suggests that another source of
problems is that some self-employed people think of themselves as work-
ing for an employer and, as a result, are miscategorized as wage and salary
workers. Again, probing questions included on periodic surveys could help
to identify these situations.
Sources of data other than household survey data, including not only tax

data but also private data generated by platform companies, financial institu-
tions, and financial services companies, may help with monitoring the ways
in which work and the income it generates are changing. Although no single
source of data is likely to tell us everything wemight like to know about self-
employment and self-employment income, information from each source can
provide a valuable check on the information from the others. Indeed, mod-
eled estimates that incorporate information from multiple sources ultimately
may provide the most reliable statistics. In an era in which anecdotal evi-
dence suggests that the labor market may be changing in significant ways,
taking steps to improve the measurement of self-employment and other as-
pects of the employment relationship would be a worthwhile investment.
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