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Abstract: This paper examines the quality of quarterly records on work hours collected
from employers in the State of Washington to administer the unemployment insurance
(UI) system. We subject the administrative records to four “trials,” all of which suggest
the records reliably measure paid hours of work. First, the distribution of hours in the
administrative records exhibits far less “heaping” than does the distribution in the Current
Population Survey (CPS). Second, quarter-to-quarter changes in the log of earnings are
highly correlated with quarter-to-quarter changes in the log of paid hours. Third, annual
changes in Washington’s minimum wage rate (which is indexed) are clearly reflected in
year-to-year changes in the distribution of work hours in the administrative data. Fourth,
Mincer-style earnings and wage rate regressions using the administrative data produce
estimates similar to those found elsewhere in the literature. We speculate that the
administrative hours records in Washington are of high quality because they are collected
for the purpose of administering unemployment insurance (UI), particularly to determine

UI eligibility.
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1. Introduction

Reliance on self-reported work hours from survey data, which are prone to non-classical
measurement error, has long been viewed as a impediment to studying the determinants
of work hours (Heckman, 1993). In particular, the vast majority of research on labor
supply has necessarily used survey data on self-reported work hours, although Bound et
al. (1989) showed that the correlation between self-reported and payroll hours is only
about 0.6.* Administrative data have led to important advances in the understanding of
earnings determination, but administrative data generally do not include information on
hours worked. The gap is limiting because the determination of work hours plays such a
central role in labor economics and macroeconomics.

This paper examines the quality of administrative records on paid work hours
reported by employers in the state of Washington. In order to manage and administer
unemployment insurance (UI), employers in all states are required to report the earnings
of each employee on a quarterly basis, but employers in Washington must in addition

report quarterly work hours.’ Hours reporting is mandatory because eligibility for UI in

4 Bound et al. (1989) analyzed the 1983 Panel Study of Income Dynamics (PSID) validation study, that
matched self-reported records in the PSID to payroll records in a single company for approximately 500
workers, and quantified measurement error in their sample; a correlation between self-reported and payroll
hours measures of around 0.6. Other than this study, however, very little is known about the degree of
measurement error in hours reporting in survey data, particularly in the Current Population Survey (CPS).
> A number of papers have previously used the Washington administrative UI data for research. Abowd,
Finer, and Kramarz (1999) use a 10% sample of the data for years 1984-1993 to decompose log hourly
wages of full-time workers into individual and firm components. They find that the individual and firm
components each explain about 24% of the variation in the hourly wage. Johnson and Klepinger (1994) and
Lachowska, Meral, and Woodbury (2016) use the data to analyze the effects of the work search
requirement. Kurmann and McEntarfer (2017) use the data to examine the extent of downward nominal
wage rigidity. They find less evidence of downward rigidity than has been previously documented, with a
smaller spike at zero and more symmetry in the distribution of wage changes. Lachowska, Mas and
Woodbury (2018) use the data to decompose earnings after job displacement into hours and wages, finding
that a large share of the earnings losses are due to lower hours after displacement. Jardim et al. (2017) use
the data to examine the hours response to minimum wage increases in Seattle. Cengiz et al. (2017) use it to
study the effect of minimum wages by applying a bunching estimator.



Washington is determined solely by the number of work hours a UI claimant has
accumulated in roughly the year before the claim.6

Questions have long been raised about the suitability of Ul administrative
earnings records for research. Because they are central to financing and administering UI,
most states randomly audit employer earnings reports (Blakemore et al. 1996; Burgess,
Blakemore, and Low 1998). Accordingly, it is not surprising that the two validation
studies we know of both conclude that Ul earnings records, despite drawbacks, provide a
good, and sometimes preferable, alternative to survey data for evaluation studies
(Kornfeld and Bloom 1999; Wallace and Haveman (2007).”

We begin by examining the distribution of work hours in the Washington
administrative data—hereafter, the WAA data—and comparing it with the hours
distribution in the Current Population Survey (CPS). We find that data on hours from the
CPS exhibit heaping at 40 weekly hours, and that the excess mass at 40 hours in the CPS
comes from fewer workers reporting part-time and overtime work than in the WAA data.

Second, we assess the ratio of signal to noise in the WAA hours data by
estimating the slope coefficients in the regression between changes in log earnings and
changes in log hours for workers who had not changed jobs. We show that the slope

coefficient is about 0.74 for data analyzed at a quarterly frequency and abut 0.69 for

¢ Minnesota has also collected data on hours over a longer period of time. (Only recently, Rhode Island and
Oregon also started collecting this data). However, Washington is the only state that uses the hours data to
determine Ul eligibility. The analysis conducted by Kurmann and McEntarfer (2017) revealed a high
fraction of missing hours’ values for Minnesota, which may suggest that since the hours’ data is not used
by the MN-UI system to determine eligibility, it may suffer from misreporting.

7 Kornfeld and Bloom (1999) performed a landmark validation study comparing UI earnings records with
survey data in a 12-state sample of over 12,000 low-wage workers who participated in the National JTPA
Study. They concluded that, except for young males with past arrests, Ul earnings records are a valid
alternative to surveys for evaluating employment and earnings outcomes of training programs. Wallace and
Haveman’s (2007) validation study focused on welfare recipients in Wisconsin and found that earnings
records and survey data gave similar results on employment and earnings outcomes.



annualized data. Assuming that, for job-stayers hours, earnings vary stochastically around
a fixed per-hour wage rate implies that the signal to noise in the WAA hours data is high.

Third, we construct hourly wages by dividing quarterly earnings by quarterly
hours. We show that the hourly wage rate distribution exhibits a spike at the Washington
minimum wage, and that the spike moves with the year-to-year movements in the
Washington minimum wage. Finally, we conduct a “sanity-check™ of the hours data by
estimating Mincer-style regressions using log hourly wages and demonstrate that the
show returns to education and gender wage gaps are what would be expected.

Our findings have implications for any analysis of paid work hours and for
economic variables constructed using hours in the denominator, like hourly wage rates
and output per hour. It also has implications for estimates of benefits, costs, and transfers
of labor market regulations, notably the Fair Labor Standard Act (FLSA) overtime
regulations.

The rest of the paper is organized as follows. Section 2 describes the Washington
administrative data. Section 3 compares the distributions of work hours in Washington
data and CPS. Section 4 proposes a regression-based test of signal to noise in the
Washington hours data. Section 5 shows the implied nominal hourly wage distributions
by year and compares them with the changes in the WA minimum wage. Section 6 shows

estimates from log earnings and log wage regressions. The final section concludes.



2. Description of the Data

The data we use come from the records maintained by the Employment Security
Department of Washington State to administer the state’s Ul system: quarterly earnings
records from all Ul-covered employers in Washington from 2001:1 through 2014:4; and
the UI claims records of all individuals who claimed UI in Washington at any time during
the same period.

The administrative earnings records of most states comprise a record for each
worker-quarter-employer combination that includes (a) an individual worker identifier,
(b) a year-quarter identifier, (c¢) an employer identifier, (d) the NAICS industry code of
the employer, and (e) the worker’s earnings from that employer in that quarter. In
addition, employers covered by the Washington UI system are required to report each
worker’s quarterly work hours. This requirement results from Washington’s unique
practice of using hours worked in (roughly) the year before claiming Ul to determine
eligibility for UL®

The inclusion of work hours in the administrative earnings record is a distinctive
advantage of the Washington data, making it possible to construct an hourly wage rate in
quarter ¢ for most workers in Washington’s formal labor market.’

2.1 Reporting guidelines and compliance
Figure A.1 (Panel A) shows the Washington guidelines for reporting work hours.

Employers are specifically instructed to report paid hours, including regular hours,

8 Minnesota and Rhode Island also include work hours in their earnings reports, but neither uses work
hours to determine eligibility or Ul benefit amounts.

 Exemptions from coverage are limited to the self-employed, including outside sales workers paid solely
by commission and independent contractors meeting exemption tests specified in Washington’s Ul law
(Revised Code of Washington, Title 50). Nonprofit religious organizations are also exempt.



overtime hours, and hours of paid leave. For salaried, commissioned, and piecework
employees, they are instructed to report actual hours unless those hours are not tracked, in
which case they are instructed to report 40 hours per week—see Unemployment
Insurance Tax Information, Employment Security Department, Washington State,
October 2014 (Revised). Failure to report hours can result in a penalty.

In many cases, employers correctly report that a worker had positive earnings and
zero hours in the same quarter. In general, we take these reports to be accurate: the
Washington Employment Security Department instructs employers to report back pay,
bonuses, commissions, cafeteria and 401k plan payments, royalties and residuals,
severance and separation pay, settlements, sick leave, and tips and gratuities as quarter ¢
earnings if they were paid in quarter ¢, even if the worker no longer worked for the

employer in quarter ¢ (see https://esd.wa.gov/employer-taxes/zero-hour-reports,

reproduced in Panel B of Figure A.1).

Figure 1 shows the proportion of earnings records that reported zero or missing
hours, for all records (the light blue bars) and for records representing a worker’s primary
employer in a quarter (that is, the employer from whom the worker earned the largest
share of his or her earnings in a quarter—the darker red bars). Compliance with the hours
reporting requirements appears to be high and has improved during the period we
observe: During 2001-2014 overall, less than 3% of earnings records showed zero or
missing hours, and this proportion has steadily decreased over time to less than 1%.
Compared with all earnings records, those representing primary employment in a quarter

have a smaller proportion reporting zero or missing hours.'°

19 Figures A.3 and A.4 in the appendix show the fraction of zero or missing hours by employer size and by
industry. Figure A.5 shows the average positive hours by year.



2.2. Industry distributions in the WAA data and CPS

Table A.1 provides summary statistics for the Washington data overall and for three
subsamples. Columns 1 and 2 describe the raw data and are useful in comparing the
Washington data with various extracts from the CPS. Column 1 shows summary statistics
for all available quarterly records that report both positive earnings and hours. (These
include multiple records per quarter for workers who have more than one employer in a
quarter.) Column 2 is restricted to quarterly records representing primary employment in
a quarter.

Columns 3 and 4 impose additional sample restrictions in an effort to make the
work hours concepts in the Washington data conform to those in the CPS. The regular
monthly CPS asks respondents to report their “actual” hours worked last week and their
“usual” weekly hours at their main job. The Washington data reports quarterly hours
worked by employer. Accordingly, column 4 of Table A.1 is based on quarterly records
representing only “full” quarters and primary employment — that is, quarterly records
representing primary employment that were “book-ended” (both preceded and
succeeded) by quarters of employment with the same primary employer.'! We do this to
overcome the problem of workers switching primary employers mid-quarter, which
would lead to understating both weekly and “usual” hours worked for that employer.

Column 3 is based on an annualized variant of the data in column 4.!2

' For example, if employer A was a worker’s primary employer in quarter ¢, that quarterly observation
remains in the sample only if employer A was also that worker’s primary employer in quarters 1 and ¢+1.
12 Specifically, column 3 of Table A.1 is based on annualized data for quarters with a primary employer
subject to what we call the “Sorkin cut” (Sorkin, 2016), which focusses on a series of at least five
consecutive quarters during which a worker has earnings from the same primary employer. For each of
these employment spells, the first quarter and the last two quarters are dropped, then the remaining quarters
are annualized within calendar year, conditional on the calendar year including at least two consecutive
quarters of earnings from the same primary employer. See the appendix of Lachowska, Mas, and
Woodbury (2018) for a discussion.



For comparison with the descriptive statistics in Table A.1, Table A.2 provides
descriptive statistics from the CPS for Washington during 2001-2014. The industry
distributions in the CPS (Table A.2, column 1) and the WAA data (Table A.1, column 1)
are similar. For example, the three largest industries in the regular monthly CPS are
health care and social assistance at 12.37% (12.30% in the WAA data), manufacturing at
12.0% (9.56% in WAA data), and retail trade at 11.51% (11.72% in the WAA data).
Discrepancies are relatively small. Agriculture is somewhat higher in the WAA data
(4.9% compared with 2.04% in the CPS), likely because many foreign workers do not
have an address and are therefore outside the CPS sampling frame.!? Figures A.2 and A.3
provide a visual comparison of the industry compositions of the WAA data and the CPS
regular monthly survey.

2.3 Demographic characteristics

Ul administrative records rarely include demographic characteristics. Rather, states
typically record worker characteristics only when a worker claims UI benefits and
registers for employment services through the public labor exchange. For that reason, we
know worker characteristics—age, gender, race, education—only for the subset of about
30% of workers in the WAA data who claimed UI and registered with the public labor
exchange at some point during 2001-2014. We focus on this subset in Section 6, where
we compare the correlates of log earnings and log wages in the Washington data with the

CPS.

13 There are also small differences in representation in Wholesale Trade, Other Services, and Finance and
Insurance. We believe these differences are due to slippage in the industry crosswalks between Census
industry in the CPS and NAICS for the WAA data. For example, “Finance and insurance” looks too low in
the WAA, and “Real estate and rental leasing” looks too high, although summed, they come close to the
sum in the CPS, suggesting a problem of sub-classifications. “Other services (except public
administration)” is slightly lower in the WAA than in the CPS because some of the service activities that
get distributed to other industries in the NAICS are lumped into “Other services” in the Census codes.



Overall, the strengths of the Washington data are substantial: they provide
information on the employment, earnings, and work hours of virtually all workers
employed in Washington over a period of 14 years. Nevertheless, three shortcomings are
also clear: the data are restricted to a single state, demographic information is available
for only a subsample, and, the data do not allow us to distinguish salaried employees

from hourly-paid employees. We discuss this last issue in Section 3.

3. Hours Distributions in the WAA data and the CPS

We face two challenges in “benchmarking” the WAA hours data against the CPS. First,
as already mentioned, the regular monthly CPS asks respondents to report their “actual”
hours worked last week and their “usual” weekly hours at their main job, whereas the
WAA data reports quarterly hours worked by employer. We have experimented with
alternative methods of constructing hours measures from the WAA data that conform to
the hours measures in the CPS. As will be seen, the different methods yield similar
conclusions.

Second, the WAA data does not identify salaried workers. The concern is that, for
some salaried workers whose hours are not tracked, hours worked will be mismeasured
— 40 hours per week will be an understatement of actual hours worked for some, and
(perhaps) an overstatement for others. The result would be an unrealistic “pile up” of
measured hours worked per week at 40 in the Washington administrative records.
Interestingly, however, the distributions shown below suggest this is not happening.

Figure 2, panel A, shows the WAA data distribution of hours worked per quarter

for a primary employer in full quarters (the sample summarized in column 2 of Table



A.1).'* The distribution is presented in one-hour-per-quarter bins — the natural unit of
measurement. About 9% of employees worked exactly 520 hours per quarter for their
primary employer — the modal quarterly hours worked. Assuming 13 weeks per quarter
and five-day workweeks, 520 work hours per quarter represents 40 work hours per week.
However, because the number of workdays per quarter is variable, 40-hour workweeks
may sometime translate into quarterly hours slightly greater or less than 520. This is
evident in Figure 2, panel A, with mass just to the right and left of the 520-hour spike.'>
Figure 2, panel B, uses wider (10-hour-per-quarter bins) to subsume the mass near 520
hours per quarter, and produces a spike near 520 hours of 12.5%.

In Figure 3, we use the same sample as in Figure 2, but divide quarterly hours by
13 to obtain an approximate measure of weekly work hours. Effectively, this produces
still wider bins (13-hours-per-quarter). Figure 3 shows that, by this metric, about 17% of
employees averaged 40 work hours per week.
3.1. Comparing hours distribution in the WAA data and CPS
The distribution of weekly hours in Figure 3 can be compared with two alternative hours
distributions from the CPS. The regular monthly CPS asks employed wage and salary
workers about the “actual” number of hours they worked in the week before the survey

(both on the main job and over all jobs). In addition, the CPS asks those who were either

14 Figure A.9 in the appendix shows the distribution of hours worked per year with any employer.

15 Table A.3 shows tabulations of number of business days reported by the number of days in the quarter.
There is a clear spike at 520 hours (corresponding to 13 weeks x 40 hours per week) regardless of the
number of business days per quarter, although the spike is clearest for quarters with 65 business days. In
quarters with 64 business days, a spike appears at 512 hours, corresponding to 64 days x 8 hours per day;
and in quarters with 66 business days, a spike appears at 528 hours, corresponding to 66 days x 8 hours per
day. Interestingly, the shares of workers at 512, 520, and 528 hours per quarter sum to 12—13% irrespective
of the number of business days per quarter. This sum this is substantially less than the roughly 40% of
workers believed to be salaried (based on the CPS), so we infer that many salaried workers have tracked
hours, regular work schedules that deviate from the 40-hour-per-week norm, or irregular paid work hours
due to unpaid leaves or other reasons.

10



employed or “had a job but were not at work last week” about their “usual” weekly
hours. Responses to these CPS questions give the closest available analogues to the
measures of weekly hours worked in the Washington administrative records. Figure 4A,
displays the distribution of actual hours worked at the main job in the previous week, and
Figure 5A shows the distribution of usual hours worked on the main job, both based on
Washington wage and salary workers in the monthly CPS from January 2001 through
December 2014.1°

The distributions in Figure 4A and Figure SA (from the CPS) differ strikingly
from the distribution in Figure 3 (from the WAA data). In the CPS, about 37% of wage
and salary workers in report “actual” work hours of 40 per week, and about 42% report
“usual” work hours of 40 per week. This compares with just 17% of the employer reports
of work hours in the WAA data being consistent with 40 hours per week (Figure 3).
In particular, the hours responses in the CPS appear to “heap” at round numbers: 20, 30,
40 (especially), 50, and 60 hours per week. Such heaping of self-reported work hours in
the CPS has been noted previously by Farber (2005) among others. The hours distribution
based on the WAA data (Figure 3) shows far less heaping. Overall, the WAA data in
Figure 3 show a wide spread in hours with notable spikes at 35, 40, and 45 hours per
week, but with far less prominent gaps between those spikes. The dramatic heaping at 40
hours per week in the CPS suggests measurement error in self-reported hours, and this

error is non-classical.

16 Figures 4B and 5B shows the same distributions for the U.S. as a whole.

11



3.2. Cumulative distribution functions

To better visualize the differences between the hours distribution in the WAA data (the
density shown in Figure 3) and “actual” and “usual” hours distributions in the CPS (the
densities in Figures 4A and 5A), we plot the cumulative distribution functions (CDFs) of
each. In this case, we maintain the quarterly units of the WAA hours, and we convert the
actual and usual weekly hours reported in the CPS to quarterly units by multiplying by
13.

Figure 6, panel A, plots the CDF of WAA quarterly work hours, along with the
CDF of “actual” hours from Washington workers in the regular monthly CPS. Figure 7,
panel A, repeats the CDF of the WAA quarterly hours, and adds the CDF of “usual”
weekly hours from the CPS. In panel B of Figures 6 and 7, we show the differences in
cumulative probability between the WAA hours and the CPS hours at each hour.

Figures 6 and 7 reveal two striking differences between the hours distributions in
the WAA data and the CPS. First, compared with the WAA data, the CPS shows reduced
mass between approximately 450 and 520 hours per quarter. If we take the WAA data as
accurate, we would infer that most of the heaping in the CPS comes from workers whose
actual hours are less than 520 per quarter over-reporting (or “rounding up”) their work
hours. Second, again compared with the WAA data, the CPS shows reduced mass
between about 550 and 800 hours per quarter. If we again take the WAA data as accurate,
we would workers are greatly over-reporting overtime hours in the CPS. These two
differences together point to substantial over-reporting of work hours in the CPS.

To summarize, compared with the WAA data on hours, self-reported work hours

in the CPS appear to be subject to dramatic heaping at 40 hours per week, and substantial

12



(though less dramatic) heaping at 20, 30, 50, and 60 hours per week. Whereas the CPS
suggests that about 37% of workers work 40 hours per week, the WAA data suggest that
about 17% work close to 40 hours per week. This is counter to what would occur if, in
their earnings and hours reports for the WAA data, employers mechanically reported that
all salaried workers work 40 hours per week: if they did, then the percentage of workers
at 40 hours per week would be even more pronounced in the WAA data than in the CPS,
given that about 40% of workers in the labor force are salaried. Hence, a main concern
about the WAA data — that salaried and hourly paid workers are not distinguished —

may be less serious than we originally believed.

4. A Regression-Based Test of Signal to Noise in Hours Data
As a test of measurement accuracy, we note that if hours are measured with substantial
error, the slope coefficient on the regression of the change in log earnings on the change
in log hours should be highly attenuated. As seen in Table 1, this is not the case. The
estimate of this slope is approximately 0.74 for the quarterly frequencies, and 0.69 for
annual frequencies, implying that hours contain considerable signal.!” Hourly workers
should have a coefficient close to 1, or slightly higher than 1 when taking into account
overtime. If 40% of workers are salaried, we would expect a coefficient on the change of
log hour of around 0.6. The magnitude is therefore roughly what we expect from data
with little error given the mix of hourly and salaried workers.

The estimated coefficient is somewhat larger than Abowd and Card (1989) whose

variance-covariance matrix of changes in earnings and hours in PSID in the 1970s

17 The quarterly estimates are based on the sample described by column 2 of Table A.1. The annual
estimates are based on the sample described by column 3 of Table A.1.

13



implies coefficients in the range of 0.5-0.7. The high correlation of hours and earnings
implies that either there is considerable signal in the hours variable, or that there is high
measurement error in hours and earnings and that measurement error between these two
variables is highly correlated. As the data are administrative, we believe the former
explanation is more likely.

Table 2 performs the same analysis using the CPS-ORG and CPS-ASEC for
Washington. The coefficient on the change in log of usual weekly hours is about 0.79 and
on the change in log annual hours, it is about 0.78. Note that for hourly paid workers, the

coefficient is, as expected higher and close to one, about 0.91.

5. Nominal Hourly Wage Rate Distributions in the WAA Data

Since 2001, the minimum wage in Washington has been indexed to CPI-W (Jardim et al.
2017; Washington State Department of Labor & Industries 2018). In this subsection, we
conduct a simple visual examination of whether the distribution of nominal hourly wages
in the WAA data (quarterly earnings divided by quarterly hours) reflects annual changes
in the Washington minimum wage.

Panel A of Figure 8 plots the distribution of hourly wage rates with the primary
employer by year, with a vertical bar indicating the Washington state minimum wage.
The distributions are presented for wage rates of less than $15 per hour.'® The hourly
wage distribution displays a spike at the minimum wage, which shifts each year with

increases in the minimum wage.

18 Figures A.12-A.15 in the appendix show nominal hourly wage rate distributions for a wider range in the
WAA data (including alternative sample cuts of the WAA data) and for both Washington and the US as a
whole in the CPS-ORG.

14



There are few reported hourly wages below the minimum wage.!® Figures A.6—
A.8 in the appendix report the incidence of wage rates exactly at or below the minimum
wage by year, industry, and employer size. Employers in accommodation and food
services, arts, entertainments, and recreation, retail, and agriculture are the most likely to
pay below the minimum wage, consistent with the distribution of small employers by
industry. Panel B of Figure 8 reports the distribution of hourly wages with any employer.
The patterns in panels A and B of Figure 8 would not be present if hours were measured

with substantial error.

6. Earnings and Wage Rate Regressions

As a final assessment, we estimate Mincer-style models of log earnings and log hourly
wages to examine whether estimates based on the WAA data produce results similar to
those based on the CPS. The analysis may be interesting in its own right because Mincer
estimates based on administrative data, particularly those that include employer
identifiers, are rare. We have information on demographic characteristics and education
data for the 30% of workers who claimed UI at some time during the 2001-2014 period,
so we can estimate using this 30% sample.

6.1 Mincer regressions based on the WAA data

Table 3 reports estimates using the 30% Ul-claimant sample from the WAA data after
imposing the “Sorkin cut,” which annualizes quarterly earnings and hours with a primary
employment spell that lasts at least five consecutive quarters (see section 2.2). The

dependent variable in odd-numbered columns is the log of the hourly wage rate, and the

19 Reported wage rates less than the minimum are expected because coverage is incomplete—for example,
businesses with annual dollar sales less than $500,000 are not subject to the minimum wage, and certain
groups of workers—student workers, learners, apprentices, and workers with disabilities—are exempt.

15



dependent variable in even-numbered columns is the log of annualized quarterly
earnings. Columns 3 and 4 add three-digit NAICS indicators to the basic specification,
columns 5 and 6 add individual employer indicators, and columns 7 and 8 add employer-
by-education indicators.

In the basic specification (columns land 2), the hourly wage of high school
graduates is 18% more than high school dropouts, and 8% more than workers with a
GED, after controlling for other observables. The return to post-secondary education is
substantial: In the basic specification, the hourly wage rate of workers with some college
or an associate’s degree is 12—14% more than high school graduates, and college
graduates earn an hourly wage rate premium of 40%.

Comparing columns 1 and 2, the returns to education are mainly driven by hourly
wages rather than hours. In contrast, the male-female earnings gap (—35%) far exceeds
the male-female wage rate gap (—24%), implying that women both earn a lower wage and
work fewer hours. Also, the age-earnings profile is steeper than the age-wage rate profile,
which implies that work hours tend to decrease with age.

The returns to education and the gender gap both shrink substantially when three-
digit NAICS industry indicators (columns 3—4) and individual employer indicators
(columns 5-6) are included in the model.?’ For example, the college-high school wage
gap is about 50% smaller when adding employer effects (= 1 — 0.075/0.137). This
attenuation suggests that a substantial portion of the return to education is mediated by

how workers sort to employers. The return to a bachelor’s degree relative to a high school

20 The estimates reflect well-known patterns of industry earnings differentials (often interpreted as industry
rents—for example, Krueger and Summers 1988) and employer earnings differentials (often interpreted as
premiums paid by certain firms or employers—for example, Abowd, Kramarz, and Margolis 1999; Card
Heining, and Kline 2013).

16



diploma is about 40% smaller within employer than in the overall sample (= 1 —
0.244/0.403), also suggesting that the return to education operates in large part through
sorting to a higher wage employer.

Within employer, women have approximately 12.7% lower hourly wages and
18.6% lower earnings. These gaps are about half the size of the gaps without employer
controls (—24.4% for wages and —35.0% for earnings), suggesting that a large part of
gender wage gap manifests itself via sorting to employers. Goldin et al. (2017) reach the
same conclusion using Longitudinal Employer-Household Dynamics (LEHD) data.

As in Carrington and Troske (1998), the majority of the black-white wage gap is
within-employer. In the richest models (Table 3, columns 7 and 8) we interact employer
with education groups, so we estimate the average difference in log wages for workers
with the same education level at the same employer. In these models, the female-male
gap is —12.2% (compared to —24.4% overall) and the black-white gap is —8.2%
(compared to —14.3% overall).

6.2 Comparisons with the CPS

Table 4 reports log hourly wage regressions (columns 2-3 and 7-8) and log weekly
earnings regressions (columns 4-5 and 9—10), based on the CPS Outgoing Rotation
Groups from 2001-2014, restricted to workers with positive weekly earnings and
“actual” work hours. Columns 1-5 restrict the sample to Washington workers, whereas
Columns 6-10 are based on observations from the entire United States.

The estimates based on the CPS ORG samples are broadly similar to those in
Table 3. Focusing on hourly wage rates, the return to high school graduation is somewhat

larger in the CPS (21%, versus 18% in the WAA data), and the return to post-secondary

17



education is somewhat smaller (16.4% for an associate’s degree and 31% for a bachelor’s
degree in the CPS, versus 12.3% and 40% in the WAA data). The male-female wage rate
gaps in the CPS and WAA data are quite similar (-21.9% in the CPS, —24.4% in the
WAA data), and again a large part of the gender earnings gap can be attributed to women
working fewer work (in the CPS, the earnings gap is —41.2%, whereas the wage rate gap
is —21.9%).2! Finally, as was true in the WAA data, the age-earnings profile is steeper

than the age-wage rate profile.

7. Discussion

Our examination of employers’ hours reporting in the WAA data and individual
self-reporting of hours in the CPS suggests that the reliability of administrative hours
reporting is high. The analysis in section 4 checked the longitudinal properties of hours
and earnings, examining what the data imply about known economic relationships. That
analysis found a high correlation of changes in log earnings and log hours at both the
quarterly and annual level. In section 5, we found that year-by-year distributions of
hourly wages constructed using administrative earnings and hours variables show spikes
that track the annual movement in the Washington minimum wage. This is what would
be expected from data with limited error. Section 6 described Mincer-style regressions
using log earnings and log hourly wages. These show returns to education and gender
wage gaps similar to those found elsewhere in the literature using other data. For

example, the gender gap is larger for the hourly wage rate than for quarterly earnings, but

21 Within industry, women have approximately 16.5% lower hourly wages and 23.7% lower earnings. A
similar pattern is observed in the CPS estimates reported in columns 3 and 5 of Table 4, where within-
industry, women have about 13.4% lower hourly wages and 25.5% lower weekly earnings.
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the returns to education are similar when estimated using hourly wages and quarterly
earnings. These findings are consistent with what is known about differences in work
hours by gender and education.

The main contrast between the WAA data and the CPS is in the distributions of
work hours: the administrative hours data exhibit substantially less heaping at 40 hours
(and at other multiples of 10) than do hours reported in the CPS. Moreover, when
compared with the WAA data, the CPS distribution of hours suggests substantial over-
reporting of part-time employment and of over-time hours. Such apparent measurement
error in the CPS implies that any variable constructed with hours in the denominator, like
the hourly wage or hourly output, will be understated when using CPS data. It may also
help reconcile differences in estimated labor supply elasticities at the intensive and
extensive margins, given the latter is better measured and the error is non-classical.

Our conclusion that the WAA hours data are reliable squares with the small
literature that has used validation studies to estimate measurement error in labor force
surveys. Using the PSID validation study, Bound et al. (1989) find an error-to-total
variance rate in hours worked in the range of 0.28 to 0.37. It has also been noted that
aggregate hours in the Current Employment Statistics (CES), which are obtained from
employer reports, tend to be lower and trend differently than hours measured from the
CPS (Abraham, Spletzer and Stewart, 1998).

A limitation of this study is that we can only examine administrative hours data
from one state. We hypothesize that the hours data collected by Washington State are of
good quality because they are used to determine eligibility for UI benefits. Whether data

collected without such a purpose are (or would be) of equal reliability remains to be
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analyzed. Officials at the Bureau of Labor Statistics have discussed encouraging states to
add hours reports to their wage records data and ultimately making administrative hours
records part of the national system of data collection. If high quality hours data collected
through state Ul systems are to become a workhorse dataset for the study of the labor
market in the United States, then understanding the measures needed to ensure the quality

of such data will be important.
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Figure 1
Percent zero or missing hourly observations by year in Washington administrative wage records
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Notes: The sample is based on Washington administrative records, 2001:1-2014:4. It includes all quarterly
observations (all worker-employer matches). The proportion of zero or missing hourly observations is calculated by
each calendar year.



Figure 2
Hours worked per quarter (primary employer), “full” quarters only, Washington administrative
records, 2001:1-2014:4

Panel A: 1-hour-per-quarter bins
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Panel B: 10-hour-per-quarter bins
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Notes: Hours worked per quarter, constructed as the number of hours worked for the primary employer in a quarter.
The sample includes only “full” quarters, defined as quarters in which a worker with a given primary employer in
quarter t had the same primary employer in quarters t—1 and t+1. The distribution is shown for less than 1,500 hours
per quarter. Panel A uses 1-hour-per-quarter bins and Panel B uses 10-hour-per-quarter bins.



Figure 3
Hours worked per quarter, divided by 13 (primary employer), “full” quarters only, Washington
administrative records, 2001:1-2014:4
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Notes: Hours worked per week, constructed as the number of hours worked for the primary employer in a quarter
divided by 13. The sample includes only “full” quarters, defined as quarters in which a worker with a given primary
employer in quarter t had the same primary employer in quarters t—1 and t+1. The distribution is shown for less than
100 hours per week. The distribution uses 1-hour-per-week bins (that is, 13-hour-per-quarter bins).



Figure 4A
Hours worked in the previous week on the main job (“actual” hours), Washington, regular
monthly Current Population Survey, January 2001-December 2014
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Notes: The sample includes responses from Washington wage and salary workers who were employed at the time of
the regular monthly CPS.



Figure 4B
Hours worked in the previous week on the main job (“actual” hours), United States, regular
monthly Current Population Survey, January 2001-December 2014
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Notes: The sample includes responses from US wage and salary workers who were employed at the time of the
regular monthly CPS.



Figure 5A
Hours usually worked per week on the main job (“usual” hours), Washington, regular monthly
Current Population Survey, Washington, January 2001-December 2014
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Notes: The sample includes responses from Washington wage and salary workers who were either employed or had
a job but were not working at the time of the regular monthly CPS. The sample excludes responses from workers
who said their usual hours were variable.



Figure 5A
Hours usually worked per week on the main job (“usual” hours), United States, regular monthly
Current Population Survey, Washington, January 2001-December 2014
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Notes: The sample includes responses from US wage and salary workers who were either employed or had a job but
were not working at the time of the regular monthly CPS. The sample excludes responses from workers who said
their usual hours were variable.



Figure 6

Empirical cumulative distribution function (CDF) of hours per quarter Washington
administrative records, 2001:1-2014:4 and of actual hours worked in the WA regular monthly
Current Population Survey (CPS) for January 2001-December 2014.

Panel A: CDFs
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Notes: Hours worked per quarter, constructed as the number of hours worked for the primary employer in a quarter.
The sample includes only “full” quarters, defined as quarters in which a worker with a given primary employer in
quarter t had the same primary employer in quarters t—1 and t+1. The CPS actual hours worked last week have been
converted to quarterly by multiplying the weekly values by 13. The data for the plots are obtained by collapsing the
data to the mean CDF of each hour, then graphing these averages against the hours per quarter. The vertical line
denotes 520 hours per quarter (40 hours per week).



Figure 7

Empirical cumulative distribution function (CDF) of hours worked per quarter, Washington
administrative records, 2001:1-2014:4 and of usual hours worked in the WA regular monthly
Current Population Survey (CPS) for January 2001-December 2014.

Panel A: CDFs
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Notes: Hours worked per quarter, constructed as the number of hours worked for the primary employer in a quarter.
The sample includes only “full” quarters, defined as quarters in which a worker with a given primary employer in
quarter t had the same primary employer in quarters t—1 and t+1. The CPS usual hours worked last week have been
converted to quarterly by multiplying the weekly values by 13. The data for the plots are obtained by collapsing the
data to the mean CDF of each hour, then graphing these averages against the hours per quarter. The vertical line
denotes 520 hours per quarter (40 hours per week).



Figure 8
Distribution of hourly wage rates and the WA minimum wage rate

Panel A: Distribution of nominal hourly wage rates with the primary employer
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Notes: Distributions shown for non-missing wage rates less than $15 per hour, using $1 bins. The sample in panel A includes
quarterly observations from Washington administrative wage records, 2001:1-2014:4 with the primary employer in a given
quarter. The worker’s primary employer is the employer from whom the worker earned the largest share of his/her earnings in
that quarter. The sample in panel B includes all quarterly observations from Washington administrative wage records, 2001:1—
2014:4 (all quarters, all employers). The red vertical line denotes the nominal minimum wage in Washington in that year. The
distributions are presented by each calendar year.



Table 1
Regression estimates of the change in log earnings on the change of log hours in the Washington administrative wage records, quarterly and annual data

M @ 3 @
Dependent variable Change in log quarterly earnings Change in log quarterly earnings Change in log quarterly earnings Change in log quarterly earnings
Covariates
Change in log quarterly hours 0.735%** 0.735%** 0.738*** 0.738%***
(0.000) (0.001) (0.000) (0.001)
Constant 0.013%** 0.013%** 0.013%%* 0.013%%*
(0.000) (0.000) (0.000) (0.000)
Employer fixed effects? No No Yes Yes
Standard errors Standard Clustered by worker Standard Clustered by worker
Sample Stayers Stayers Stayers Stayers
Observations (worker-quarters) 70,845,111 70,845,111 70,845,111 70,845,111
R-squared 0.494 0.494 0.498 0.498
Adjusted R-squared 0.494 0.494 0.496 0.496

Notes: The sample is based on Washington administrative records, 2001:1-2014:4. Tt includes only “Tull” quarters, defined as quarters in which a worker with a given primary employer in
quarter t had the same primary employer in quarters t-1 and t+1. The top (> 809 hours per quarter) and bottom (<34 hour per quarter) 1 percent of hours has been dropped. Standard errors are
in parentheses (*** p<0.01, ** p<0.05, * p<0.1).

(€] 2 3) (C)
Dependent variable Change in log annual earnings Change in log annual earnings Change in log annual earnings Change in log annual earnings
Covariates
Change in log annual hours 0.686*** 0.686%** 0.688*** 0.688***
(0.000) (0.001) (0.000) (0.001)
0.020%** 0.020%** 0.020%** 0.020%**
(0.000) (0.000) (0.000) (0.000)
Employer fixed effects? No No Yes Yes
Standard errors Standard Clustered by worker Standard Clustered by worker
Sample Stayers Stayers Stayers Stayers
Observations (worker-years) 21,623,998 21,623,998 21,623,998 21,623,998
R-squared 0.450 0.450 0.470 0.470
Adjusted R-squared 0.450 0.450 0.464 0.464

Notes: The sample is based on Washington administrative records, 2001-2014. It includes annualized data based on all quarters with the primary employer subject to the "Sorkin" cut. This cut
requires that we focus on a series of at least five consecutive quarters during which a worker has earnings from the same primary employer. For each of these employment spells, we drop the
first quarter and the last two quarters. We then annualize the remaining quarterly data within each calendar year, conditional on the calendar year including at least two consecutive quarters of
earnings from the same primary employer. The top (>3,064 hours per year) and bottom (<100 hours per year) 1 percent of hours has been dropped. Standard errors are in parentheses (***
p<0.01, ** p<0.05, * p<0.1).



Table 2
Regression estimates of log earnings on log hours (year-to-year changes and levels), Current Population Survey, various samples

Panel A: Outgoing Rotation Groups, Washington, 2001-2014: log weekly earnings on log weekly hours (year-to-year changes and levels)

(1) @) 3) @)
Inependent variable A log weekly earnings A log weekly earnings  log weekly earnings  log weekly earnings
A log "actual" hours last week 0.183 -- -- --

(0.018)
A log usual weekly hours -- 0.789 -- --

(0.038)
Log "actual" weekly hours -- -- 0.853 --
(0.020)
Log usual weekly hours -- -- -- 1.389
(0.015)

Constant 0.053 0.052 3.416 1.463

(0.005) (0.005) (0.072) (0.056)
Dependent variable mean (std. dev.) 0.055 (0.458) 0.057 (0.464) 6.416 (0.834) 6.433 (0.823)
Observations 7,379 7,532 28,984 29,163
R-squared 0.040 0.175 0.289 0.470

Panel B: ASEC, United States, 2015-2016: log annual earnings on log annual hours (year-to-year changes and levels)

(1) ) 3) @)
All workers Hourly paid workers
Inependent variable A log annual earnings  log annual earnings A log annual earnings  log annual earnings
A log annual hours 0.780 -- 0.907 -
(0.029) (0.047)
Log annual hours -- 1.168 -- 1.133
(0.009) (0.019)
Constant 0.063 1.603 0.060 1.744
(0.006) (0.065) (0.015) (0.140)
Dependent variable mean (std. dev.) 0.085 (0.845) 10.432 (1.027) 0.099 (0.833) 10.097 (0.995)
Observations 16,170 103,952 2,119 13,927
R-squared 0.198 0.426 0.337 0.510

Notes (need to edit): The change in the log of reported weekly earnings is regressed on the change in the log of weekly hours worked ("actual”
last week or "usual) between CPS interviews 4 and 8 (the outgoing rotation groups, one year apart). The sample includes all workers, both
salaried and hourly paid, who could be linked between ORGs from 2001-2014. Standard errors are in parentheses (*** p<0.01, ** p<0.05, *
p<0.1).



Table 3
Correlates of log earnings and log hourly wage rates in the Washington administrative wage records, 2001-2014

@ @ 3 @ 5 (6) (7 ®
Outcome variables Log wage rate Log earnings Log wage rat¢Log earnings Log wage ratc Log earnings Log wage ratc Log earnings Mean (std.dev.
Mean of the outcome variable 2.9521 10.4131 2.9521 10.4131 2.9521 10.4131 2.9521 10.4131
(0.5668) (0.6720) (0.5668) (0.6720) (0.5668) (0.6720) (0.5668) (0.6720)
Covariates
Age 0.058*** 0.081***  0.050%**  0.068***  0.040%**  0.056***  0.040***  0.056%** 42.513
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (10.931)
Age squared -0.001***  -0.001***  -0.001***  -0.001***  -0.000%** -0.001***  -0.000%** -0.001%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Gender
Gender, Male omitted omitted omitted omitted omitted omitted omitted omitted 0.567
Gender, Female -0.244%**  .0.350%**  -0.165%**  -0.237***  -0.127%F*F  -0.186%**  -0.122%**  -0.180%** 0.433
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Race
Race, White Not Hispanic omitted omitted omitted omitted omitted omitted omitted omitted 0.756
Race, Black Not Hispanic <0.122%%% - .0.143%**  -0.074%%*  -0.083%*F  -0.089%**  -0.112%**  -0.082%**  -0.105%** 0.041
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Race, Hispanic -0.125%**  -0.101***  -0.071%**  -0.055%**  -0.061*** -0.061***  -0.049***  -0.048%** 0.071
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Race, Asian/Pacific Islander -0.067***  -0.022%**  -0.051***  -0.020%**  -0.080*%**  -0.068***  -0.074***  -0.063*** 0.073
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Race, American Indian or Alaskan Native -0.103***  -0.117*%*  -0.083%**  -0.088***  -0.046*** -0.070***  -0.044***  -0.066%** 0.018
(0.001) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Race, Missing, Unknown or Not Available -0.004%** -0.016%**  -0.002***  -0.013%**  -0,023%**  -0,036***  -0.022%*%*  -(,035%** 0.041
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Education
Education, Less than High School -0.182%** -0.220%**  -0.129%*%*  -0.156%**  -0.077***  -0.089%** dropped dropped 0.084
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Education, High School Graduate omitted omitted omitted omitted omitted omitted dropped dropped 0.347
Education, GED -0.077***  -0.081***  -0.053***  -0.049%**  -0.027***  -0.026*** dropped dropped 0.037
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Education, Some College 0.137%** 0.152%%*  0.120%**  0.133***  0.075%*%*  (.078*** dropped dropped 0.179
(0.000) (0.001) (0.000) (0.001) (0.000) (0.000)
Education, Associate Degree 0.123%%* 0.107*%*%  0.104***  0.092%**  0.062%**  (0.046*** dropped dropped 0.137
(0.001) (0.001) (0.001) (0.001) (0.000) (0.001)
Education, Bachelor Degree 0.403*** 0.415%%%  (0.354%*%  (0.365%**  (0.244%**%  (.232%** dropped dropped 0.165
(0.001) (0.001) (0.000) (0.001) (0.000) (0.001)
Education, Masters/PhD 0.654%** 0.645%**  0.597**%*  0.607***  (0.458***  (.435%** dropped dropped 0.051
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Constant 1.661%%* 8.706%**  1.803***  8.934**k*  2.004%¥*¥*  9.176%** omitted omitted
(0.002) (0.003) (0.002) (0.003) (0.002) (0.002)
3-digit NAICS dummies? No No Yes Yes No No No No
Employer dummies? No No No No Yes Yes Yes Yes
Education by employer dummies? No No No No No No Yes Yes
Observations (worker-years) 9,045,888 9,045,888 9,045,888 9,045,888 9,045,888 9,045,888 9,045,888 9,045,888 9,045,388
Adjusted R-squared 0.21 0.200 0.318 0.341 0.530 0.550 0.579 0.590
“INOTes: The sample 1s based on washington adiminisiratve records, ZUUT—ZUT#. Tt Includes annualized data based on all quarters wiih the primary employer supbject to tne

"Sorkin" cut. This cut requires that we focus on a series of at least five consecutive quarters during which a worker has earnings from the same primary employer. For each of
these employment spells, we drop the first quarter and the last two quarters. We then annualize the remaining quarterly data within each calendar year, conditional on the
calendar year including at least two consecutive quarters of earnings from the same primary employer. The top (>3,064 hours per year) and bottom (<100 hours per year) 1
percent of hours has been dropped. The estimation dataset is merged with observations for which demographic information is available. The sample is further restricted to
workers 25 years and older. Standard errors are in parentheses (*** p<0.01, ** p<0.05, * p<0.1).



Table 4

Hourly wage rate and weekly earnings regressions, Current Population Survey ORGs, Washington and United States, 2001-2014

() @ 3 “) 5 (6) O] ®) ® (10)
Washington United States
Indep. var.  Log hourly wage rate Log weekly earnings Indep. var.  Log hourly wage rate Log weekly earnings
Independent variables mean (std. regressions regressions mean (std. regressions regressions
Age 42.96 0.046***  0.034***  0.077%**  0.060%** 43.70 0.042%**  (.032%*%*  0.070%**  0.057***
(11.39) (0.002) (0.002) (0.003) (0.002) (11.89) (0.000) (0.000) (0.000) (0.000)
Age squared - -0.000%**  -0.000***  -0.001***  -0.001*** - -0.000%**  -0.000***  -0.001***  -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Gender
Female 0.505 -0.219%%%  -0.134%**  _0.4]3%%*F  0255%** 0.521 -0.201%**  -0.147***  -0.364***  -0.260%**
(0.006) (0.007) (0.009) (0.009) (0.001) (0.001) (0.001) (0.001)
Race/ethnicity
‘White non-Hispanic 0.760 reference reference reference reference 0.693 reference reference reference reference
Black non-Hispanic 0.035 -0.157%%% - -0.133%**  _0.161%**  -0.136%** 0.107 -0.100%**  -0.093***  -0.068***  -0.056%**
(0.017) (0.015) (0.024) (0.022) (0.001) (0.001) (0.002) (0.002)
Hispanic 0.089 -0.144%**  -0.074***  -0.107***  -0.039%* 0.134 -0.088%**  -0.059%**  0.079%**  -0.042%**
(0.012) (0.011) (0.017) (0.016) (0.001) (0.001) (0.002) (0.002)
Asian/Pacific Islander 0.083 -0.110%**  -0.072%**  -0.070%**  -0.046*** 0.047 -0.049%**  -0,009%**  -0.022%**  (.016***
(0.011) (0.010) (0.016) (0.015) (0.002) (0.002) (0.003) (0.003)
American Indian or Alaskan Native 0.032 -0.049%** -0.026* -0.042* -0.019 0.019 -0.063%**  -0.052%**  -0.056%**  -0.037***
(0.017) (0.016) (0.025) (0.023) (0.003) (0.003) (0.004) (0.004)
Other race/ethnicity 0.001 0.098 0.092 0.241* 0.238* 0.001 0.031%** 0.052%** 0.035* 0.063%**
(0.101) (0.091) (0.144) (0.131) (0.014) (0.013) (0.020) (0.019)
Educational attainment
Less than high school 0.082 -0.213%%%  -0.138%**  _0.263***  -0.187*** 0.113 -0.192%** Q. 151***  -0.233%*k*  _0.]89%**
(0.013) (0.012) (0.018) (0.017) (0.001) (0.001) (0.002) (0.002)
High school graduate 0.308 reference reference reference reference 0.378 reference reference reference reference
Some college 0.239 0.056%**  0.034%**  (.047**%*  0.033%** 0.200 0.067***  0.046***  0.068***  0.048%**
(0.008) (0.008) (0.012) (0.011) (0.001) (0.001) (0.002) (0.002)
Associate's degree 0.156 0.164%**  0.108***  (.162***  0.109*** 0.128 0.179%**  0.118***  0.180%**  0.121***
(0.010) (0.009) (0.014) (0.013) (0.001) (0.001) (0.002) (0.002)
Bachelor's degree 0.168 0.310%%*  0.244%**  (.285%*%*%  (.224%** 0.141 0.303***  0.251%%*%  0.268%*%*  (.229%**
(0.009) (0.009) (0.013) (0.013) (0.001) (0.001) (0.002) (0.002)
Master's, professional, or doctorate 0.048 0.468%**  0.407***  (0.402%**  (.388%** 0.040 0.505%**  0.437*%*%  0.417%%*  (.384%**
(0.015) (0.014) (0.022) (0.020) (0.002) (0.002) (0.003) (0.003)
Constant - 1.569%%*  1.815%**  4.677*%*%  4972%** - 1.583%%%  [781%**  ATTTHRE 4.997HEH
(0.043) (0.039) (0.061) (0.056) (0.006) (0.005) (0.008) (0.007)
Three-digit industry controls -- No Yes No Yes - No Yes No Yes
Y ear indicators - Yes Yes Yes Yes -- Yes Yes Yes Yes
Dependent variable mean (std. dev.) 2.746 (0.491) 6.349 (0.680) 2.628 (0.484) 6.244 (0.667)
Observations 19,568 19,568 19,568 19,568 19,568 1,047,681 1,047,681 1,047,681 1,047,681 1,047,681
Adjusted R-squared - 0.234 0.394 0.192 0.341 - 0.212 0.337 0.171 0.279
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Figure A.1
UI reporting requirements in Washington State

Panel A: Quarterly reporting requirements (snapshot from https://www.esd.wa.gov/employer-
taxes/reporting-requirements, last accessed: January 17, 2018)

All employers must file a tax-and-wage report every quarter. Otherwise, you
must pay a penalty. Reporting requirements are determined by the
Washington legislature. It specifies which workers and what information you
must report each quarter. Read the law.

Who and what you must report:
Who to report

1. Employees covered by unemployment insurance

2. Corporate officers covered by unemployment insurance

3. If you have no employees and no payroll for the quarter, you must file a
no-payroll report.

4. Domestic services: If you hire someone to perform domestic services
in a private home, college club, fraternity or sorority, you do not report
until you pay wages of $1,000 or more per quarter. If your payroll
reaches $1,000 in any quarter, you must report wages for the entire
year. Find more information about domestic services in the IRS
Household Employer's Tax Guide, including employment tax guidelines.

What to report

1. Name

2. Social Security Number

3. Gross Amount paid

4. The number of hours worked in the quarter




How to report hours

Round up to the next whole number. We don't accept any fractions of
hours.
1. Salaried employees - Report actual hours worked. If hours are not

N o ok W

tracked, report 40 hours per week for full-time employees.
Commissioned employees B Report actual hours worked. If hours
are not tracked, report 40 hours per week for full-time employees.
Overtime B Report actual hours worked.

Vacation pay B Report the number of hours for leave with pay.
Payment in kind B Report actual hours worked.

Pay in lieu of notice B Report the hours that would have been worked.
Severance pay, bonuses, tips and gratuities b Report zero (0)
hours. Read aboutreporting zero hours.




Panel B: Guidelines regarding reporting zero hours (snapshot from https://esd.wa.gov/employer-
taxes/zero-hour-reports , last accessed: January 17, 2018)

When should you report zero hours for an employee who has received wages?
The following are the most common reasons for reporting wages and zero
hours:

Back pay
Report any payments you made to an employee to adjust the wages that you
reported in a previous quarter.

Bonus
Report any bonuses you paid an employee for hours worked in a previous
quarter.

Cafeteria plan / 401K plan
Report the amount you paid to cover the cost of a benefit plan that ensures
continued enrollment if no hours were worked during the quarter.

Commercial fisherman
Report the wages you paid a commercial fisherman for hours worked in a
previous quarter.

Commission
Report any commissions you paid an employee for hours worked in a
previous quarter.

Royalties/residuals
Report the amount you paid an author or artist for the use, display or
performance of previously created artistic or intellectual works.

Severance/separation pay/settlement

Report the amount of severance pay you paid an employee following his or
her end of employment. A settlement is an amount paid for a negotiated
settlement for termination or violation of an employment contract.




Sick leave payout
Report the amount you paid an employee for sick leave if no hours were
worked during the quarter.

Tips/gratuities
Report any tips or gratuities you paid an employee for hours worked in a
previous quarter.

Zero hours are appropriate if the only type of wages paid are similar to those
listed above. You may be asked to explain why you reported zero hours.
Failure to provide the reason (if requested) may result in a penalty.




Figure A.2

Comparison of industry composition in WA using CPS regular monthly survey and WAA data

Panel A: WA CPS and WAA using full quarters with primary employer

2-digit NAICS proportions in WAA
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2-digit NAICS proportions in WA CPS regular monthly survey

Coefficient of correlation = 0.89

Notes: The Washington administrative (WAA) data consist of the sample of “full” quarters only, Washington
administrative records, 2001:1-2014:4 Hours worked per quarter, constructed as the number of hours worked for the
primary employer in a quarter. The sample includes only “full” quarters, defined as quarters in which a worker with
a given primary employer in quarter t had the same primary employer in quarters t—1 and t+1. The top (> 809
hours/quarter) and bottom (<34 hours/quarter) 1 percent of hours has been dropped.) The Washington Current
Population Survey (WA CPS) sample consists of the regular monthly survey for January 2001-December 2014.



Panel B: WA CPS and WAA using annualized data (Sorkin cut)
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2-digit NAICS proportions in WA CPS regular monthly survey

Coefbcient of correlation = 0.97

Notes: The Washington administrative (WAA) data consist of annualized data based on all quarters with the primary
employer subject to the "Sorkin" cut. This cut requires that we focus on a series of at least five consecutive quarters
during which a worker has earnings from the same primary employer. For each of these employment spells, we drop
the first quarter and the last two quarters. We then annualize the remaining quarterly data within each calendar year,
conditional on the calendar year including at least two consecutive quarters of earnings from the same primary
employer. This sample includes positive earnings and positive hours. The top (>3,064 hours per year) and bottom
(<100 hours per year) 1 percent of hours has been dropped. The Washington Current Population Survey (WA CPS)
sample consists of the regular monthly survey for January 2001-December 2014.



Figure A.3
Proportion of zero or missing hours, by employer size
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Notes: The sample includes all quarterly observations (all worker-employer matches) from Washington
administrative wage records, 2001:1-2014:4. The proportion of zero or missing hourly hours is calculated by
calendar year.



Figure A.4
Proportion of zero or missing hours, by 2-digit industry

.08+

Proportion of records with zero or missing hour

Notes: The sample includes all quarterly observations (all worker-employer matches) from Washington
administrative wage records, 2001:1-2014:4, with a known industry. The proportion of zero or missing hours is
calculated by calendar year. The proportion of zero or missing hours within unknown or missing industries is about
0.96 and is omitted from the figure.



Figure A.5
Mean positive hours worked, all employers, by year
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Notes: The sample includes all quarterly observations (all worker-employer matches) from Washington

administrative wage records, 2001:1-2014:4, with positive hours. The quarterly means are averaged by calendar
year.



Figure A.6
Proportion workers paid the WA minimum wage, by year
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Notes: The sample includes all quarterly observations (all worker-employer matches) from Washington
administrative wage records, 2001:1-2014:4 with non-missing wage rate. The proportion is calculated by calendar
year.



Figure A.7
Proportion workers paid the WA minimum wage, by 2-digit industry
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Notes: The sample includes all quarterly observations (all worker-employer matches) from Washington
administrative wage records, 2001:1-2014:4 with non-missing wage rate and with a known industry. The proportion
is calculated by calendar year.



Figure A.8
Proportion workers paid the WA minimum wage, by employer size
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Notes: The sample includes all quarterly observations (all worker-employer matches) from Washington
administrative wage records, 2001:1-2014:4 with non-missing wage rate. The proportion of zero or missing hourly
observations is calculated by calendar year. The proportion is by calendar year.



Appendix Figure A.9
Annual hours worked for all employers, all quarters with positive hours, Washington
administrative records, 2001:1-2014:4
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Notes: Quarterly hours worked, summed over the four quarters of a year, using all quarterly records with positive
hours worked from Washington administrative wage records, 2001:1-2014:4. The distribution is shown for less than
5,000 hours per year and uses 50-hour-per-year bins.



Appendix Figure A.10
Calculated hours worked in the previous year, all jobs, Washington, Current Population Survey
ASEC (March), January 2001-December 2014
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Notes: Annual hours calculated as the product of usual weekly hours and number of weeks worked in the previous
year, as reported in the Current Population Survey ASEC (March). N = 22,529.



Appendix Figure A.11
Calculated hours worked in the previous year, all jobs, United States, Current Population Survey
ASEC (March), January 2001-December 2014
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Notes: Annual hours calculated as the product of usual weekly hours and number of weeks worked in the previous
year, as reported in the Current Population Survey ASEC (March). N=1,301,272.



Appendix Figure A.12
Average hourly wage rate with primary employer, all quarters with positive hours, Washington

administrative records, 2001:1-2014:4
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Notes: Average nominal hourly wage rate calculated as quarterly nominal earnings/quarterly hours worked with the
primary employer only, all quarterly records. Distribution shown for hours less than $100 per hour, using $1-per-

hour-bins.



Appendix Figure A.13
Hourly wage rate on current job, Washington, Current Population Survey Outgoing Rotation
Groups, January 2001-December 2014
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Notes: Nominal earnings per hour on current job for hourly paid workers. The sample includes 28,964 responses
from Washington hourly paid workers who were employed and a reported positive hourly wage rate at the time of
the CPS outgoing interview.



Appendix Figure A.14
Hourly wage rate on current job, United States, Current Population Survey Outgoing Rotation

Groups, January 2001-December 2014
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Notes: Nominal earnings per hour on current job for hourly paid workers. The sample includes responses from
hourly paid workers who were employed and a reported positive hourly wage rate at the time of the CPS outgoing

interview.



Appendix Figure A.15
Hourly wage rate (quarterly average, primary employer), “full” quarters only, Washington
administrative records, 2001:1-2014:4
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Notes: Average hourly wage rate calculated as quarterly nominal earnings/quarterly hours worked with the primary
employer only. The sample includes only “full” quarters, defined as quarters in which a worker with a given primary
employer in quarter ¢ had the same primary employer in quarters —1 and #+1. Distribution shown for hours less than
$100 per hour, using $1-per-hour bins.



Appendix Table A.1

Summary statistics in the Washington administrative wage records

Structure of data
Number of worker/period observations
Number of workers
Number of employers
Mean earnings
Std. dev. earnings
Mean work hours
Std. dev. work hours
Mean hourly wage rate
Std. dev. hourly wage rate
Employer size
Std. dev. employer size
Employer size categories
1-49 employees
50-249 employees
250-999 employees
1,000+ employees
NAICS (2-digit industry)
Agriculture, forestry, fishing, hunting
Mining, quarrying, oil/gas extraction
Utilities
Construction
Manufacturing
Wholesale trade
Retail trade
Transportation and warehousing
Information
Finance and insurance
Real estate, rental, leasing
Professional, scientific, technical

Management of companies and enterprises
Administrative and support and waste mgt.

Educational services

Health care, social assistance
Arts, entertainment, recreation
Accommodation and food services

Other services (except public administration

Public administration
Missing or unknown
Number of worker/period observations

@) @) ©) “4)
Washington administrative Washington administrative ~ Washington administrative ~ Washington administrative
records records records records

All quarters with any employe
(with positive earnings and
positive hours)
worker-quarter
177,386,793
7,620,144
482,645

9,658
32,968
363
211
32
2,997
3,777
12,025

0.2969
0.2197
0.1857
0.2978

0.0490
0.0010
0.0046
0.0603
0.0956
0.0412
0.1172
0.0328
0.0345
0.0333
0.0173
0.0497
0.0032
0.0633
0.0844
0.1230
0.0239
0.0854

0.0299

0.0505

0.0001
177,386,793

All quarters with the primary
employer (with positive
earnings and positive hours;
worker-quarter
155,161,928
7,616,588
462,430
10,831
35,078
402
193
34
3,203
4,062
12,666

0.2882
0.2165
0.1858
0.3095

0.0352
0.0010
0.0051
0.0605
0.1046
0.0441
0.1197
0.0337
0.0376
0.0363
0.0171
0.0529
0.0035
0.0589
0.0860
0.1192
0.0213
0.0792

0.0290

0.0549

0.0001
155,161,928

AN
quarters with the primary
employer (subject to the
"Sorkin" cut and with positive
earnings and positive hours,
worker-year
30,446,087
4,782,379
319,313
47,345
102,111
1,763
547
30
68
18,576
55,478

0.1252
0.1797
0.1856
0.5095

0.0165
0.0011
0.0060
0.0531
0.1166
0.0489
0.1215
0.0352
0.0435
0.0421
0.0177
0.0579
0.0040
0.0470
0.0861
0.1257
0.0192
0.0719

0.0288

0.0571

0.0000
30,446,087

Full quarters with the priman
employer (with positive
earnings and positive hours
worker-quarter
80,170,975
4,628,295
332,609
13,203
40,543
460
132
28
112
5,615
16,197

0.3111
0.2319
0.1702
0.2867

0.0226
0.0012
0.0047
0.0628
0.1488
0.0603
0.1300
0.0364
0.0530
0.0479
0.0192
0.0674
0.0043
0.0487
0.0301
0.1047
0.0193
0.0769

0.0308

0.0307

0.0000
80,170,975

Notes: All samples are based on Washington administrative records, 2001:192014:4. Column (1) includes all quarters where a worker is observed with any employer ar
positive earnings and positive hours with that employer. Column (2) includes all quarters with the OprimaryO employer with positive earnings and positive hours from tt
The workerOs primary employer is the employer from whom the worker earned the largest share of his/her earnings in that quarter. Column (3) includes annualized data
quarters with the primary employer subject to the "Sorkin" cut. This cut requires that we focus on a series of at least five consecutive quarters during which a worker has
the same primary employer. For each of these employment spells, we drop the first quarter and the last two quarters. We then annualize the remaining quarterly data wi
calendar year, conditional on the calendar year including at least two consecutive quarters of earnings from the same primary employer. This sample includes positive ei
positive hours. The top (>3,064 hours per year) and bottom (<100 hours per year) 1 percent of hours has been dropped. Column (4) includes only OfullO quarters, defir
which a worker with a given primary employer in quarter t had the same primary employer in quarters tb1 and t+1. In column (4), the top (> 809 hours/quarterNapprox.
week) and bottom (< 34 hours/quarterNapprox. 2.6 hours per week) 1 percent of hours has been dropped.



Appendix Table A.2
Summary statistics for selected variables in the the Current Population Survey

@ @ ®) @ ®) ®)
Outgoing Rotation Groups (ORG), Annual Social and Economic
CPS regular monthly survey hourly paid workers Supplement (ASEé)
Washington United States Washington United States Washington United States
"Actual" hours last week (std. dev.) 37.66 (12.85) 38.29 (12.57) 35.20 (11.51) 35.57 (11.35) na na
"Usual" weekly hours (std. dev.) 38.46 (11.41) 38.96 (11.35) 35.87 (10.07) 36.12 (10.12) 38.88 (11.46) 39.33 (11.38)
Weekly earnings ($) (std. dev.) na na 633.20 (441.96) 566.48 (399.24) na na
Hourly wage rate ($/hr) (std. dev.) na na 16.28 (9.44) 14.43 (8.41) na na
Wage income last year ($) (std. dev.) na na na na 46,203 (53,150) 43,406 (52,418)
Hours last year (constructed) (std. dev.) na na na na 1,896 (697.1) 1,940 (682.9)
Employer size
< 10 employees na na na na 0.1569 0.1572
10D99 employees na na na na 0.2187 0.2345
100D499 employees na na na na 0.1313 0.1391
5000999 employees na na na na 0.0544 0.0568
> 999 employees na na na na 0.4388 0.4122
NAICS (2-digit industry)
Aariculture, forestry, fishing, hunting (11) 0.0204 0.0159 0.0196 0.0090 0.0197 0.0116
Mining, quarryina, oil/gas extraction (21) 0.0011 0.0065 0.0013 0.0074 0.0012 0.0071
Utilities (22) 0.0079 0.0084 0.0103 0.0094 0.0082 0.0084
Construction (23) 0.0674 0.0680 0.0715 0.0704 0.0648 0.0627
Manufacturing (31) 0.1200 0.1145 0.1276 0.1315 0.1232 0.1143
Wholesale trade (42) 0.0355 0.0301 0.0335 0.0254 0.0364 0.0292
Retail trade (44) 0.1151 0.1160 0.1390 0.1428 0.1134 0.1148
Transportation and warehousing (48) 0.0450 0.0420 0.0478 0.0443 0.0471 0.0443
Information (51) 0.0476 0.0327 0.0298 0.0228 0.0436 0.0321
0.0259 0.0334 0.0199 0.0234 0.0248 0.0333
Real estate, rental, leasing (53) 0.0341 0.0363 0.0222 0.0233 0.0323 0.0346
Professional, scientific, technical (54) 0.0515 0.0512 0.0317 0.0340 0.0472 0.0481
Mat. of companies and enterprises (55) 0.0084 0.0080 0.0025 0.0026 0.0078 0.0071
Admin. and support and waste mat. (56) 0.0327 0.0337 0.0356 0.0369 0.0317 0.0320
Educational services (61) 0.0788 0.0883 0.0568 0.0566 0.0868 0.1001
Health care, social assistance (62) 0.1237 0.1316 0.1510 0.1594 0.1267 0.1342
Arts, entertainment, recreation (71) 0.0243 0.0222 0.0284 0.0240 0.0245 0.0205
Accommodation and food services (72) 0.0633 0.0660 0.0888 0.0943 0.0686 0.0705
Other services (except public admin.) (81) 0.0408 0.0432 0.0348 0.0351 0.0368 0.0412
Public administration (92) 0.0566 0.0521 0.0477 0.0474 0.0553 0.0538
Number of workers 168,948 9,563,951 23,997 1,299,353 21,102 1,221,482

1. Reference period for the ASEC is the previous year.
2. For workers in the ASEC samples, "usual" hours are available, but "actual" hours are not, so ASEC samples are dropped when calculating "usual" hour
"usual" and "actual" hours statistics are based on the same samples.



Appendix Table A.3: Proportion of workers with selected quarterly ho
by number of business days in the quarter, 2002:192014:4
Number of business days in the quarter

Hours reported 64 65 66
E
510 0.35 0.30 0.29
511 0.27 0.27 0.26
512 4.76 0.93 0.61
513 0.32 0.32 0.28
514 0.31 0.28 0.26
E
518 0.26 0.29 0.29
519 0.36 0.40 0.39
520 6.62 10.54 7.46
521 2.49 2.61 2.55
522 0.39 0.44 0.42
E
526 0.23 0.29 0.32
527 0.21 0.27 0.27
528 0.43 1.55 4.40
529 0.23 0.32 0.32
530 0.22 0.33 0.36
E

Number of quarters 8 24 30




