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1. Introduction

A fundamental question in macroeconomics is how to best assess the degree of labor market slack,
or underutilization, in the broader economy. Timely measures of labor market underutilization are one of
the most important inputs for monetary policy decisions, and measures of the overall health of the labor
market are key for government budget projections and fiscal policy decisions. In this paper, we develop an
aggregate measure that encompasses all possible margins of labor market underutilization. We show that
this measure exhibits notable deviations from the unemployment rate following the Great Recession and it
performs relatively well in accounting for wage fluctuations over time.

Historically, economists and policymakers have focused on the unemployment rate as their primary
measure of labor market underutilization. It measures the fraction of the labor force that does not have a
job but is actively searching for one. While the unemployment rate is a very useful indicator, it has various
shortcomings. First, individuals who do not meet the official government definition of unemployed may
nevertheless represent labor market underutilization. For example, individuals may give up on job search
due to discouragement. These workers are marginally attached to the labor force and research shows that
their movements between labor force participation and non-participation vary with the business cycle
(Hornstein, Kudlyak, and Lange, 2014; Elsby, Hobijn, and Sahin, 2015; Kudlyak and Lange, 2017). Second,
the distribution of the unemployed affects the degree of labor market underutilization. The long-term
unemployed have a lower probability of finding work than the short-term unemployed, all else equal,
though the causes of this duration dependence are under debate. Recent research also argues that treating
the long-term unemployed the same as other unemployed individuals can overstate the degree of labor
market underutilization because they are only loosely attached to the labor force (Krueger, Cramer, and
Cho, 2014). Third, the unemployment rate does not capture the job search and job-finding behavior of the
employed. We know from published statistics that many workers are employed only part-time for economic
reasons. These individuals are underemployed, and consequently represent a form of underutilization.

Fourth, a key implication of models with on-the-job search is the notion of a wage ladder. Employed



individuals look for work, receive job offers, and accept those that dominate their current job. Several
studies suggest that this process can exert significant wage pressures on the labor market (e.g., Faberman
and Justiniano, 2015; Karahan et al., 2017). When labor demand weakens, it reduces the ability of the
employed to move up the wage ladder (e.g., Moscarini and Postel-Vinay, 2016; Eeckhout and Lindenlaub,
2019). Published statistics suggest that over half of all hires occur directly from employment, and in earlier
research (Faberman et al., 2017), we find that over 20 percent of the employed search for work in a given
month. Thus, the employed can represent a degree of labor market underutilization that is relevant for policy
decisions as well.* Finally, counts of the number of job seekers, unemployed or otherwise, fail to capture
heterogeneity in their desired labor supply. Not all individuals seeking work are looking for the same types
of jobs, and those who are already employed may prefer work with hours that differ considerably from their
current hours. In short, the unemployment rate captures only a fraction of the potential slack in the labor
market.

A useful approach followed in the literature is to assess labor market underutilization by comparing
the unemployment rate to a time-varying natural rate of unemployment which is estimated using detailed
data on demographics and wage and price inflation, such as in Crump et al (2019). A second approach is to
develop broader measures which potentially take into account additional margins of labor market
underutilization such as the U4, U5, and U6 measures developed and published by the Bureau of Labor
Statistics. However, even these broader measures that incorporate those marginally attached to the labor
force or those part-time for economic reasons may fail to capture cyclical variations in total hours since
they abstract from hours variation. In response, we develop the Aggregate Hours Gap (AHG), a more
comprehensive measure that accounts for cyclical variation in hours across a wide range of labor market
behavior. In this sense, we follow a growing list of studies focused on broader measures of labor market

underutilization going back to at least Perry (1970). Our measure focuses on the difference between

YIn a series of papers, Bell and Blanchflower (2011, 2013, 2018a, 2018b) use data on preferred hours among the
employed to show that underemployment is pervasive across a broad range of the employed, and not necessarily just
the part-time employed.



potential labor supply and hours worked in the labor market. We measure potential labor supply using self-
reported desired work hours from a survey of individuals we developed in earlier work (Faberman et al.,
2017) as a supplement to the Survey of Consumer Expectations (SCE) of the Federal Reserve Bank of New
York. The framework through which we consider desired hours is the simple textbook model of aggregate
labor supply and labor demand. The aggregate number of hours that households are willing to supply reflect
the potential aggregate labor supply. If wages cannot immediately adjust to shocks to labor demand or labor
supply, or if there are frictions in the search and hiring process, individuals will be pulled off their labor
supply curves, generating a gap between the hours they desire to work and the hours actually work in the
economy. It is this notion of slack that our measure of labor market underutilization attempts to estimate.

Before constructing our AHG measure, we provide a detailed analysis of the desired and actual
hours and other labor market outcomes by labor force status and demographic characteristics. We categorize
individuals by detailed labor force status, differentiating the employed by whether they work full-time or
part-time and whether they have one job or multiple jobs; differentiating the unemployed by their duration;
and differentiating those out of the labor force by whether they want work, are retired, or out of the labor
force for other reasons. Since our supplement is only administered annually, we also look at monthly
transitions between different labor force states in the Current Population Survey (CPS). The CPS data also
go back much further than the SCE data and are the source for the official measure of the U.S.
unemployment rate and other labor market indicators.

We show that search effort, labor market transitions, and desired work hours vary considerably
across our more detailed labor force states. Among the employed, part-time workers and multiple
jobholders are much less likely than those holding a single, full-time job to remain in their labor market
state and they exert more job search effort than other workers do. Transitions to and from multiple
jobholding are also surprisingly frequent. As is well known, the long-term unemployed are less likely to
find work compared to the short-term unemployed, and conditional on finding work, they are more likely
to transition to part-time rather than full-time work, though desired hours and search effort are roughly
comparable for the short-term and long-term unemployed. Those who are out of the labor force but want
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work are a highly fluid group. Nearly as many of them transition to other nonparticipation categories as
enter the labor force (primarily into unemployment), and less than a third remain in their current state from
month to month. By definition, only a fraction of them actively search for work, but their desired work
hours are not much less than the desired hours of the unemployed. Others who are out of the labor force,
the retired in particular, tend to remain in their current labor market state, exert little to no search effort, but
tend to prefer non-negligible work hours if they were to reenter the labor force.

Our measure of desired hours also shows considerable variation by demographics. Men prefer more
work hours than women, younger and prime-age workers prefer more work hours than those 55 and older,
and desired work hours increase with education, though their differences conditional on labor force status
are more nuanced. One may worry that desired work hours reflect cheap talk rather than a true desire to
work, particularly among those out of the labor force. In an exercise to validate desired work hours as a
measure of potential labor supply, however, we show that there is a clear, positive relationship between
search effort and desired hours worked reported in the SCE data. This holds overall and within broad labor
force states.

We then move to the development of the Aggregate Hours Gap. We match predicted estimates of
desired work hours from the SCE that are based on detailed labor force status and broad demographic
categories to individuals in the CPS. We estimate individual hours gaps in the CPS as the difference between
the desired hours estimate and their reported work hours. We aggregate these gap measures and interact
them with the population shares of each detailed labor force state for each month. The AHG is the resulting
weighted sum of the desired hours gaps divided by a weighted sum of desired hours alone (i.e., our measure
of potential labor supply). The measure varies over time due to changing population shares and due to
changes in desired hours gaps across the detailed labor force states. Therefore, the AHG captures cyclical

fluctuations in labor demand as well as trend movements in the desire to work. It also has the appealing



feature that it measures underutilization in terms of hours rather than bodies and can easily be used as a
direct input in potential output calculations, which require estimating potential hours in the economy.?

The AHG suggests a substantially slower decline in labor market underutilization following the
Great Recession than the unemployment rate. This is not the case during the previous two expansions. Much
of this sluggishness is due to an elevated level of labor market underutilization among those out of the labor
force that remains high following the end of the Great Recession. Given that much of the elevated
sluggishness is driven by increased contributions by retirees and others out of the labor force, we also
develop an estimate of underutilization that captures changes due to demographic trends alone. We find
that underutilization due to demographics was fairly stable between 1994 and 2007 but has risen steadily
and considerably since then.

Finally, we evaluate how our measure performs in predicting wage growth. The ability to identify
the component of labor market underutilization that has the greatest effect on aggregate wages is vital to
the Phillips curve relationships that dominate most monetary policy decision-making. In national-level
regressions, the AHG measure outperforms the unemployment rate in predicting nominal wage growth
during our sample period, and performs as well as comparable measures of underutilization, such as the
Nonemployment Index developed by Hornstein, Kudlyak, and Lange (2014). We also show that, across
U.S. states, the AHG measure paints a very different picture of how state labor markets have recovered
following the Great Recession, with many states exhibiting a large drop in their unemployment rate but
little to no movement in our estimate of labor market underutilization. At the state level, where we exploit
a more robust level of time-series variation within states, the AHG measure does at least as well as the
unemployment rate in accounting for nominal wage movements within states over time. Finally, both our
national-level and state-level results imply that the employment component of our AHG measure exerts the
strongest downward pressure on nominal wage growth. This suggests that the wage ladder channel of

aggregate wage dynamics, highlighted by Faberman and Justiniano (2015), Karahan et al. (2017), Moscarini

2 See for example Shackleton (2018) for the CBO’s methodology in estimating potential output.
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and Postel-Vinay (2016, 2019), Eeckhout and Lindenlaub (2019), Faccini and Melosi (2019), among others,
is an important facet of the wage-Philipps curve relationship.

The next section describes the conceptual underpinnings of our AHG measure. Section 3 describes
our data and methodology for measuring labor force status, desired work hours, and search behavior.
Section 4 presents our motivating evidence on labor market transitions, search effort, and desired work
hours by detailed labor force status. Section 5 presents the methodology and results for the AHG measure,
including our methodology for measuring its demographic trend. Section 6 evaluates the performance of

our underutilization measure in predicting wage pressures. Section 7 concludes.

2. The Aggregate Hours Gap as a Measure of Underutilization

Fundamentally, any measure of labor market underutilization is defined as

Gap,

Labor Supply,’ @)

For example, consider the official (U3) measure of the BLS unemployment rate. It is equal to the number
of unemployed divided by the total labor force. The gap is the number of people who want a job and have
actively looked for one (and are available). Total labor supply is measured as the number of people who
either have a job or want a job, i.e., the labor force, which equals total employed and unemployed. This
notion of underutilization also holds for the BLS ““Alternative Measures of Labor Market Underutilization,”
i.e., its “U6” measure of underutilization. For the U6 measure, the gap includes all unemployed plus all
those who are “marginally attached” to the labor force but not actually a part of it and those who report that
they are part-time rather than full-time for economic reasons. Both measures implicitly give all of these
individuals a weight of one when calculating their contribution to labor market underutilization and ignore

the variation along the intensive margin of hours.

3 Temporary layoffs fit this notion of a gap, too, because they would otherwise be working their usual hours if they
were not on layoff, regardless of their search effort.



The Aggregate Hours Gap that we develop in this paper fits with the notion of underutilization in
(1) as well. More specifically, we define our measure of underutilization (or slack) as follows:

~ XLyt — hye)
o= Xl

)
Its denominator is a measure of potential labor supply that aggregates the total amount of desired
work hours at time t, ) L;;, across all individuals |, regardless of their labor force status. Its numerator is a
measure of the desired hours gap, .(L;; — h;;),which captures the difference between desired work hours
and actual work hours, h;;, and sums this difference across all individuals, regardless of their labor force
status. Individuals who are non-employed but wish to work add to labor market underutilization based on
the amount of hours they prefer to supply. Those who are employed but prefer more work hours add to
underutilization based on the difference between their current and preferred hours. Consequently, measures
of desired and actual work hours are critical for our estimation of the Aggregate Hours Gap. As we show
below, additional information on individuals’ demographic characteristics and how they transition across
labor market states is informative about their desired hours, and their search behavior is strongly related to
their reported desired hours. Thus, our measure has an intuitive interpretation as a measure of labor market

underutilization, and our empirical evidence suggests that our direct measure of desired hours is a valid

measure of labor supply. Therefore, the AHS can be used as a direct input to potential output calculations.

3. Data and Measurement

We use two data sources for our analysis. The first is the Current Population Survey (CPS). The CPS
is the survey used to calculate the official U.S. unemployment rate and related labor force statistics. We use
the monthly data back to 1994.* We estimate the share of the total population within detailed labor force

states and measure desired hours gaps within each labor force state using the monthly CPS data.

4 We only go back to 1994 because it is difficult to produce a consistent measure of our detailed labor force
categories, particularly for those out of the labor force, prior to the 1994 CPS redesign.
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Our second data source is the Job Search supplement to the Survey of Consumer Expectations (SCE)
administered by the Federal Reserve Bank of New York. We developed this supplement in earlier work
(see Faberman et al., 2017) and have administered it annually each October since 2013. The labor
supplement asks a broad range of questions on one’s current employment state, job search activity,
employment history, and work preferences (e.g., reservation wage, desired work hours). These include
many questions that are comparable to those in the CPS, allowing us to directly measure variables related
to labor force status, hours worked, and other characteristics important for our analysis identically across
both data sets. Our SCE sample spans 2013 through 2018.

We focus on a sample of individuals aged 18 to 79 with non-missing data on labor force status and
broad demographics (age, gender, education) since these are the individuals we can observe in both the
SCE and CPS. The CPS is a fairly large sample of about 60,000 households per month. The SCE, however,
is much smaller. The Job Search supplement averages just under 1,200 respondents per year. We use a
sample that pools individuals across all survey years to generate estimates of the labor market measures
described below.

We divide individuals into one of nine labor force states. Four of these represent the employed, and we
distinguish them by whether they are part-time or full-time, and within each of these categories, whether or
not they are a multiple jobholder. We define the unemployed based on the standard CPS definition (those
who want work, have actively searched, and are available for work, plus those on temporary layoff), and
distinguish them by whether they are short-duration job seekers (looking for 6 months or less) or long-
duration job seekers (looking for more than 6 months). Finally, we distinguish those out of the labor force
by whether they state wanting work (but otherwise fail to meet the criteria for unemployment), are retired,
or are out of the labor force for some other reason (disabled, attending school, or otherwise not working or
not wanting work).

Among the employed, we measure hours worked in both the CPS and SCE as total usual hours worked
across all jobs. Just under 8 percent of individuals report that their “hours vary” in the CPS. We follow the
methodology in Mueller (2017) to impute an hours estimate for them.

9



Our desired hours measure comes from the SCE job search supplement. Specifically, the survey
guestion asks,

“Assuming you could find suitable/additional work, how many hours PER WEEK would you prefer to

wWork on this new job?”
The survey only asks this question to individuals who responded that they actively looked for work or stated
that they would or “might” take a job if offered to them. For those who consequently do not have a response,
we assign them their total current hours if they are employed and zero hours if they are out of the labor
force. We do this on the assumption that, for each group, their current hours equal their desired hours since
they have not exerted any effort to change their work situation and would not accept any offer of a different
work situation. These adjustments impute a zero desired hours gap to these individuals.

We also derive measures of search behavior for individuals from the SCE job search supplement.

We identify those who actively searched as those who stated that they looked for work using active search
methods (as defined by the CPS, since they are measured in an identical manner in the SCE) or had sent at
least one job application in the last four weeks. In the survey, we can further identify whether individuals
were looking for new or additional work, and whether they were looking for full-time or part-time work.
Finally, we have direct measures of search effort, including the number of applications sent in the last four

weeks and the number of hours spent searching in the previous seven days.

4., Search Behavior, Labor Market Transitions, and Desired Work Hours

4.1. Search Behavior and Labor Market Transitions

We begin our analysis with a study of monthly transition rates across our nine detailed labor force
states. Table 1 reports population shares, job-finding rates, and transition rates across labor force states for
all individuals in the CPS, averaged across all months from January 1994 to December 2018. The table
shows that the transition rates often estimated across the three broad labor force states in the literature

(employed, unemployed, or out of the labor force) fail to capture considerable heterogeneity in labor market
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transitions within their categories. For example, we find that 1.2 percent of the employed transition to
unemployment, and another 2.5 percent transition out of the labor force, on average. This, however, masks
the fact that transition rates out of employment are considerably higher for part-time workers, particularly
for part-time workers with only one job. Among those with a single part-time job, 2.4 percent enter
unemployment and another 7.3 percent leave the labor force. It also masks the considerable transitions
within the labor force states. The table shows that 98.8 percent of full-time workers with multiple jobs
remain employed, but only 64.4 percent of them continue to do so as full-time multiple jobholders. Over
28 percent of them transition to a single, full-time job, while another 6.2 percent transition to part-time
work. Part-time workers and multiple jobholders have considerably higher job-to-job transition rates than
full-time and single jobholders, but transitions into multiple jobholding by single jobholders are notable as
well, with about 1.2 percent of full-time workers and 2.1 percent of part-time workers becoming multiple
jobholders in any given month.®

The heterogeneity among the unemployed is well documented in numerous other studies—the
long-term unemployed are considerably less likely to transition to employment and more likely to transition
out of the labor force than the short-term unemployed. Among the unemployed that leave the labor force,
less than half continue to report wanting work. The heterogeneity among those out of the labor force is not
as well known. Returning to Table 1, we find that 65.4 percent of those who are out of the labor force but
want work remain out of the labor force, but the majority no longer report wanting work (instead identifying
as out of the labor force for other reasons) in the subsequent month. At the same time, these individuals are
much more likely to transition to either employment or unemployment than others who report being out of
the labor force. The majority of those out of the labor force in our sample are retired, and consistent with
their status are the least likely to transition back to the labor force. When they do, they primarily enter as

part-time workers.

SWe analyze job-to-job transitions among the employed further in the appendix and show that job-finding rates for
single jobholders are about 60 percent higher when we account for jobs added as an additional job (rather than a
switch to a new main job).

11



Next, we examine how individual search behavior varies by our more detailed labor force status
definitions using the SCE job search supplement. The supplement has multiple questions on the incidence,
intensity, and scope of one’s job search behavior. We analyze search behavior in a similar manner to earlier
work (Faberman et al., 2017), but over a longer time horizon (2013-18) and for our nine detailed labor force
states.

Our estimates are in Table 2. On average, about 21 percent of the employed engage in on-the-job
search, but part-time workers are more likely to look for work than full-time workers and multiple
jobholders are more likely to look for work than single jobholders. Part-time workers also exert about twice
as much search effort as full-time workers. This holds regardless of whether we measure search effort as
the number of applications sent over the previous four weeks or as the number of hours spent searching
over the last seven days.® Conditional on actively looking for work, a surprisingly large fraction of the
employed are only looking for additional work, with no desire to leave their current (main) job. About one-
third of all employed report only looking for an additional job, though this varies widely by employment
status. Part-time workers are considerably more likely to seek only additional work, and multiple jobholders
are considerably more likely than single jobholders to seek only additional work. Consequently, just under
29 percent of full-time, single jobholders engaging in search only want an additional job, while 66 percent
of part-time, multiple jobholders engaging in search only want an additional job. About 23 percent of the
employed are only looking for part-time work. Single jobholders and (already) part-time workers are the
most likely to only look for part-time work, but the differences by employment status are not notably large
or statistically significant.

By definition, nearly all unemployed search (the exception being those on temporary layoff). They
also tend to exert relatively high search intensity, sending nine times as many job applications and spending
ten times as many hours on search as the employed. A relatively low fraction of the unemployed (about 15

percent) is only looking for part-time work. Only about 18 percent of those who are out of the labor force

6 We measure average search effort across all individuals within each group, including those who report zero job
applications sent or zero hours spent searching for work.
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but want work actively searched. This is partly by definition since those who are additionally available for
work would count as unemployed. Another 35 percent of this group report engaging in no search but would
take a job if offered to them.” This is by far the highest share of individuals who respond positively to this
guestion. At the same time, the two estimates combined suggest that 47 percent of those out of the labor
force who report wanting work have neither looked for work nor would take a job if offered. While this
seems inconsistent with most individuals’ concept of “wanting work,” it is consistent with the wide-ranging
labor force transitions observed for this group in Table 1. Overall, their search effort is comparable to the
full-time employed, and among those who want work that did search, less than 9 percent are only looking
for part-time work. The search behavior of the retired is quite different. Only 5 percent report actively
searching for work, and only an additional 2.6 percent would take a job if offered. Their search effort is
practically non-existent, and for those that do engage in search, the vast majority (72 percent) are only
looking for part-time work. About 11 percent of those out of the labor force for other reasons engage in job
search, and additional 4 percent would take a job if offered. They exert higher search effort than the retired,
but lower effort than all other groups. Just under half of them who search are only seeking part-time work.
In summary, there is considerable heterogeneity in search behavior across our detailed labor force states.
Taken together, the evidence in Tables 1 and 2 suggests that our more detailed labor force categories contain
valuable information on differential labor market outcomes, differential job search behavior, and potentially

differential degrees of labor market slack.

4.2. Evidence on Desired Work Hours

Next, we examine how actual and desired hours, as well as actual and reservation wages, vary by
labor force status and broad demographic group. Our estimates come from the sample of respondents to our

SCE Job Search supplement pooled over its 2013-18 surveys. Table 3 reports averages of desired hours,

" Note that those who report that they “would” take a job if offered is a subset of those who report that they “might”
accept a job offer (depending on the circumstances). The latter group represents the scope for respondents asked about
their desired work hours. About 69 percent of those out of the labor force but want work say they “might” take a job
if offered.
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the adjusted gap between desired hours and actual hours worked, total hours worked across all jobs, total
hours worked on one’s main job, the hourly wage of the main job, and the self-reported reservation wage
for our nine detailed labor forces states.? We report an adjusted hours gap for the employed that has a lower
bound of zero for individuals who report desired hours that are less than their current work hours. We do
this here and in the creation of the AHG measure to ensure that these individuals do not contribute
negatively to our estimates of labor market slack, especially since our validation exercise below suggests
that their additional work hours may be the result of slack.® Note that, by construction, the nonemployed
have zero work hours. Therefore, their hours gap is equal to their desired hours.

Table 3 shows that there are considerable differences, with some notable similarities, in desired
work hours, actual work hours, and wages by detailed labor force status. Not surprisingly, full-time workers
tend to prefer a full-time level of hours (i.e., more than 35 hours per week), while part-time workers prefer
less than full-time hours. Multiple jobholders prefer slightly higher hours than single jobholders, though
the differences are not particularly large, especially when compared to the differences in total hours worked
between single and multiple jobholders. Multiple jobholders also earn lower hourly wages, on average, than
single jobholders. Full-time workers have close to no gap between their desired and actual work hours.
Part-time workers with a single job wish to work four more hours than they currently do, on average, and
part-time workers with more than one job prefer to work about 1.3 hours more than they do at their current

jobs, on average. Across all employment states, average reservation wages exceed average current wages. '

8 The survey only asks a reservation wage of respondents who state that they searched for work or would be willing
to take a job if offered. Therefore, the reported averages are only for this subset within each group.

° Negative hours gaps are most prevalent for multiple jobholders. Shishko and Rostker (1976) show how this situation
can reflect labor market slack when an individual cannot find work at her desired labor supply in their main job and
the wage of their additional job is lower than that of the main job. Moreover, in a series of studies, Bell and
Blanchflower (2011, 2013, 2018a, 2018b) document a pervasive amount of negative hours gaps (which they term as
“overemployment”) reported in the U.K. Labor Force Survey, and in their more recent work, they document that both
negative and positive hours gaps are associated with lower levels of well-being. Thus, our adjustment likely
understates the degree of slack in the labor market.

10 Krueger and Mueller (2016) find, however, that individuals often take jobs that pay below their stated reservation
wage. See also Hall and Mueller (2018), who show that this pattern is explained by the presence of non-wage
amenities.
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Perhaps surprisingly, both the short-term and long-term unemployed prefer full time work, on
average, and their desired hours are not significantly different from the desired work hours of those who
are full-time employed. Their reservation wages, however, are much lower. In addition, those who are out
of the labor force but state that they want work do not look that different from the unemployed. They prefer
about 29 hours of work, on average, and their average reservation wage is comparable to that of the long-
term unemployed. The retired, on the other hand, look quite different than those in the labor force. They
prefer only 11.0 hours of work, on average, and their reservation wage is not significantly different from
that of the part-time employed. The remainder of those out of the labor force, which includes students who
may plan to enter the labor force soon, the disabled, and others who have chosen not to search, prefer
somewhat higher hours than the retired (15.1 hours per week, on average), but have a reservation wage that
is comparable to the unemployed and those who want work but are out of the labor force.

Given the wide heterogeneity across labor force states in the desired hours gap, one may wonder if
there is considerable heterogeneity within labor force states as well. Figure 1 plots histograms for the
distribution of the hours gap for each of the nine detailed labor force states. We report the distribution of
the unadjusted hours gaps to highlight the extent that negative hours gaps exist prior to our adjustment for
each of the four employment states.!* The histograms plot the hours gaps within broad categories with
separate bins for those who have a zero gap (i.e., desired hours equal to actual hours) and those whose gap
is the equivalent to a full-time job (i.e., 35 hours or more). The figure shows that a sizable fraction of the
employed prefer to work less than their current work hours. This is true for about 40 percent of the full-
time employed at a single job and is particularly true for multiple jobholders regardless of full-time/part-
time status. Nearly three-quarters of full-time workers with more than one job prefer fewer than their current
hours and almost 40 percent of those who are part-time with more than one job would prefer to work less.
At the same time, at least half of those with a single job, both full-time and part-time workers, report no

gap between their desired and actual work hours. Just under half of part-time workers with multiple jobs

11 We also report the histograms of the adjusted hours gaps by detailed labor force state in the appendix.
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also report an hours gap of zero. The employed also rarely prefer to work more hours than they currently
do. The notable exception is part-time workers with a single job—35 percent prefer more hours than they
currently work, with 26 percent preferring at least 6 more hours of work per week.

Figure 1 also shows that the overwhelming majority of the unemployed prefer full-time work of at
least 35 hours. Over 70 percent of both the short-term and long-term unemployed prefer full-time work.
Almost all of the remaining unemployed are looking for at least 20 hours of work per week. Those who are
out of the labor force but want work also seek out jobs with considerable work hours. Just over 61 percent
prefer between 20 and 35 hours per week and over 32 percent prefer full-time work. In contrast, just under
half of the retired have no desire to work. Those that do overwhelmingly prefer part-time work, with 16
percent preferring fewer than 20 hours per week and 32 percent preferring 20 to 35 hours per week. There
is a bit more dispersion among the others classified as out of the labor force. About one-third prefer not to
work; another 16 percent prefer to work less than 20 hours; 37 percent prefer part-time work between 20
and 35 hours; and 12 percent prefer a full-time job.

There is also considerable heterogeneity by demographic groups. Table 4 reports mean adjusted
hours gaps by gender, age, and education for all individuals and individuals grouped by broad labor force
category—full-time employed, part-time employed, unemployed or out of the labor force and wanting
work, and others out of the labor force. We group those that want work with the unemployed since they
exhibit similar behavior in terms of their desired hours and reservation wages. We also report the mean
desired hours for each demographic group to illustrate the differences independent of hours worked. Men
prefer to work about 3.4 more hours per week than women, but their estimated hours gap is only 1.2 hours
per week smaller. The gender differences by labor force status suggest that the overall gender differences
in the desired hours gap are driven predominantly by gender differences in labor force status rather than by
differences within labor force states. Younger and prime-aged workers have very similar desired work
hours, though the hours gap for prime-aged workers is 3.4 hours smaller, on average. Differences within
labor force states suggest that composition, for the most part, plays a dominant role in driving this result,
though younger workers who are out of the labor force have a considerably larger hours gap than prime-
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aged workers who are out of the labor force. Older workers prefer much fewer hours than prime-aged
workers, 20.3 hours per week compared to 33.0 hours per week. Their desired hours gap is 3.2 hours per
week higher, but is driven primarily by composition. Within labor force states, older workers have the same
or smaller hours gaps as prime-aged workers. Finally, desired hours rise with education. Those with a high-
school degree or less prefer 25.0 hours of work per week, while those with at least a college degree prefer
30.0 hours of work per week. The college educated also have a smaller hours gap, on average. Their gap is
about 4.2 hours per week, compared to about 6.4 hours per week for those with less than a college degree.
Again, educational differences in labor force status appear to account for most of the hours gap variation,

as the gaps within labor force states are roughly comparable.*

4.3. Validating Desired Hours as a Measure of Potential Labor Supply

A concern about self-reported desired hours may be that they represent “cheap talk,” i.c.,
respondents may report an ideal work situation but their employment and job search behavior reflect
something entirely different. If this were the case, it would call into question the use of self-reported desired
hours for our measure of labor market underutilization. To address this potential issue, we perform a
validation exercise to examine the relationship between search effort and the desired hours gap reported in
the data. If desired work hours truly reflect slack, then individuals with a gap between their actual and
desired work hours should be looking for better work. Presumably, those with larger hours gaps should
exert greater effort. Since job search is costly in terms of time and effort it provides a useful benchmark for
evaluating whether reported desired hours reflect one’s desired labor supply.

Table 5 shows that there is a clear link between the reported desired hours gap and reported search
effort. The table reports coefficient estimates from regressions of measures of search effort on the desired

hours gap across our pooled sample of respondents in the SCE Job Search supplement. We estimate the

12 We report additional results by race and marital status in the appendix. Married individuals tend to prefer more work
hours than single individuals, and the desired hours gap of married individuals is somewhat smaller. Black and
Hispanic individuals tend to prefer more work hours than white individuals, and their desired hours gaps are larger as
well, which is consistent with these groups experiencing higher unemployment rates. The hours gap among blacks is
particularly large compared to the other racial groups.
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relationship pooling all individuals together and using separate categories for each broad labor force state
(employed, unemployed, or out of the labor force) and a separate indicator for whether the hours gap is
nonnegative or negative. To test robustness, we also run regressions where we control for survey year and
the demographics used in our estimation of the Aggregate Hours Gap (age, sex, education) as well as
additional demographics (race, marital status, number of household children). We also use two measures
of search effort. The top panel of Table 5 reports results using a dummy variable equal to one if the
individual actively searched in the prior four weeks and the bottom panel of Table 5 reports results using
the inverse hyperbolic sine of the number of applications sent within the last four weeks.** Across all
regression specifications, there emerges a statistically significant and positive relationship between our
measures of search effort and the desired hours gap, with two notable caveats. First, search effort and the
hours gap are essentially unrelated for the unemployed, but as the evidence in the previous subsection
suggests, this is because most unemployed prefer full time work and nearly all search very intensely relative
to the other groups. Thus, there is little variation in either variable for the unemployed. Second, among the
employed, those with negative gaps exert higher search effort as well. In fact, the point estimates are notably
larger in magnitude than the estimates for those with positive hours gaps. The estimates suggest a U-shaped
relationship between search effort and the hours gap for the employed, a pattern we confirm with a graphical
analysis of the data in the appendix. The evidence from Figure 1 shows that these individuals are
disproportionately multiple jobholders, suggesting that their additional job(s) reflect slack in some way (see
Shishko and Rostker, 1976). The positive relationship between negative hours gaps and search effort is also
consistent with the findings of Bell and Blanchflower (2018a), who find that employed individuals with
both positive and negative desired hours gaps have lower reported levels of well-being. While interesting

in its own right, we leave the notion of slack among those with negative hours gaps for future research.

13 The inverse hyperbolic sine is a close approximation to the natural log of applications sent, but allows for the
inclusion of zero applications in its measurement. We also replicated the analysis for the inverse hyperbolic sine of
hours spent searching for work and get nearly identical results to those reported in Table 5.
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Overall, we consider our validation exercise in Table 5 as strong evidence that desired hours reported in

our SCE Job Search supplement are a reliable measure of potential labor supply.

5. A Comprehensive Measure of Labor Market Underutilization

We now turn to the estimation and time-series behavior of the Aggregate Hours Gap (AHG). Our
measure is based on the gap between desired and actual work hours observed in the data. We use our
measure of desired hours estimated from the SCE Job Search supplement and combine it with the reported
work hours and monthly population shares that we estimate from the CPS. In this section, we describe our
methodology for creating the AHG measure, including our estimate of its time trend, and examine its time-

series behavior over our sample period.

5.1. Deriving the Aggregate Hours Gap

Recall from Section 2 that one can define a typical measure of labor market underutilization as the
ratio of some gap to a measure of potential labor supply. In this subsection, we derive our measure of labor
market underutilization: the Aggregate Hours Gap. The AHG uses population share estimates for each of
our nine detailed labor force states and weights them using a measure of the average desired hours gap
within each category. Our desired hours gap measure is the difference between desired work hours and
actual work hours. Define the share of the population in labor force state j in month ¢ as wj,, with }.; w;e =
1. Our measure of the gap is the sum of these population shares in each state j weighted by its average
desired hours gap, L;; — hj.. Similarly, our measure of potential labor supply is the sum of these population
shares weighted by their desired hours alone, Ljq.

In practice, we have limited time-series variation in the SCE Job Search supplement, which is our
only data source for desired hours. This forces us to use a measure of desired hours that is time-invariant
within our defined labor force groups. We generate an average of desired hours for respondents pooled
across all years for each labor force state interacted with an unbalanced set of d demographic groups.

Disaggregating the data further by demographic groups allows for time-variation in potential labor supply
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through changes in the demographic composition of each labor force state over time.** The demographic
groups we use are gender, three age groups (18-24, 25-54, and 55+ years old), and two education groups
(less than a college degree, and college degree or more). The grouping is unbalanced because we do not
have enough data within every labor force state to split each one into the 12 resulting demographic groups.
We instead group individuals in each state based on the similarity of their mean desired hours and the
sparsity of their sample cells in the SCE data. This results in a total of 39 labor force status x demographics
estimates of desired hours, Ly;, out of a possible 108 estimates.™ All labor force states are at least
disaggregated by gender, and larger categories are disaggregated further by age group and education as the
data allow. The most disaggregated category is the full-time employed with a single job (10 out of 12
demographic categories), and the least disaggregated categories are the part-time employed with multiple
jobs, the short-term and long-term unemployed, and those who are out of the labor force but want work
(each only disaggregated by gender).1

Specifically, let Zdj be the (unadjusted) mean desired hours calculated for each of the 39

demographics x labor force status categories from the SCE Job Search supplement. Let h;;; be the total
usual work hours across all jobs for individual i measured from the CPS. We use the imputation
methodology in Mueller (2017) to adjust the usual hours of the main job for respondents who reply that
their weekly hours vary. We merge the L, ; estimates to the CPS micro data for respondents in each month

between 1994 and 2018. We then adjust the desired hours at the individual level to impose the constraint

14 Mueller (2017) shows that there are significant cyclical changes in the composition of the unemployed in terms of
prior wages and demographics.

15 In the appendix, we report the mean desired hours and the adjusted hours gaps from the SCE data for our 39 groups,
and provide more detail on how we decide the aggregation across groups.

16 In the appendix, we report the results of an exercise where we estimate time-varying measures of desired hours. We
generate these estimates as out-of-sample-predictions using the estimated relationship between reported desired hours
and a set of covariates that includes the state-level unemployment rate gap, average part-time and full-time hours
worked, and the work hours of the individual respondent. We estimate this relationship using the SCE data and interact
the coefficients with the state-level labor market data and the micro data in the CPS to generate a predicted desired
hours estimate for each individual. Unfortunately, the small sample size, short time series, and annual nature of the
SCE data do not provide enough time-series variation to give our estimation exercise much predictive power.
Consequently, we use the time-invariant measures as our preferred measure of desired hours.
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of a zero minimum hours gap as we did for the estimates of the desired hours gap reported in Table 3.
Specifically, adjusted desired hours are

o Ly = Zdj for all non-employed, and

o Lguy; =max{Ly; hy;e}  forall employed.
We topcode our individual-level measures of desired hours in the SCE and total usual hours in the CPS at
80 hours per week to avoid adverse effects of any outliers. The desired hours gap for each individual in the

CPSinmonth t is Ly(;); — hyje- We aggregate these gaps within each labor force state as

a). .t
Ljt = hje = Z —= (Lagwy; = hije)-

iej Wjt
That is, the mean desired hours gap for labor force state j in month ¢ is the population-weighted mean
calculated across all individuals in j, where w;j; is the share of the population made up by individual i (i.e.,
the sample weight) and w;, is the share of the population in labor force state j in month ¢. Both are

calculated using the monthly CPS data. Note that our measure of the gap within labor force state j will vary
over time due to changes in the demographic composition of those in state j, and among the employed,

changes in hours worked. Our measure of potential labor supply is similarly calculated as

(I)i'

_ jt

Ljr = E  —Law;-
iej Wjt

Our measure of potential labor supply within labor force state j will also vary over time due to changes in
the demographic composition of those in state j. Plugging our measures for the desired hours gap and

potential labor supply into equation (1) implies that the AHG measure is

o = 2y (Lje = hye)

3)
‘ Zj (thth

The numerator of equation (3), the gap, will vary over time due to the demographic and work hours variation
noted above, as well as variations in the population share of each labor force state j. The denominator of
equation (3), potential labor supply, will vary over time due to the demographic changes noted above and

changes in the population share of each labor force state j.
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5.2. Labor Market Underutilization over the Business Cycle

We can estimate equation (3) in parts, aggregating up to our measure of underutilization in a variety
of ways. We focus on the AHG measure, S;, and its separate contributions by detailed labor force states.

Figure 2 shows the time-series behavior of the AHG measure and the behavior of its contributions
from the employed, unemployed, and those out of the labor force. Note that the contributions all use total
potential labor supply in their denominator so that they sum to S;. Overall, the AHG measure suggests that
the desired hours gap averages about 19.9 percent of potential labor supply over our sample period. It is
strongly countercyclical, though it tends to peak following the end of each recession in our sample, reaching
a peak of 19.8 percent in mid-2003 and a peak of 23.8 percent in mid-2010. The measure is at its lowest, at
17.3 percent, in early 2000. The contribution of the unemployed to the AHG measure behaves very similarly
to the official unemployment rate. It is also similar to the unemployment rate in magnitude, despite differing
measures in their numerators and denominators. There are small cyclical variations in the contribution of
the employed to overall labor market underutilization, but the contribution of the employed in any given
month is relatively small (about 2 percentage points, on average), so the cyclical variation contributes little
to movements in the population-wide AHG measure. Changes in the contribution of those out of the labor
force, however, have a considerable effect on the AHG measure. Over the entire sample period, their
contribution varies from a low of 12.5 percent during the late 1990s to a peak of 15.0 percent in late 2015.
The cyclicality of their contribution also differs considerably, particularly during the three expansion
periods in our sample. During the two recession periods, the contribution of those out of the labor force to
the AHG measure rises considerably and continues to rise following the end of the recession. During the
1990s expansion, their contribution falls continuously until the start of the 2001 recession. Following the
2001 recession, their contribution continues to rise following the recession, remains elevated until early
2005, with only a modest decline thereafter. Following the Great Recession, their contribution continues to
rise for years. After reaching its peak in 2015, it finally starts to decline, but is still at 14.2 percent at the

end of 2018. This elevated level of underutilization among those out of the labor force offsets the large
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decline of the unemployment contribution over the same period and leads to the relatively sluggish decline
in the AHG measure following the Great Recession.

Figure 3 reports the time-series behavior by our more detailed labor force states. We again report
them as a fraction of total potential labor supply so that they sum to be equal to the population-wide AHG
measure. The top panel of Figure 3 shows that the contribution of the unemployed to the rise in
underutilization during each recession is initially driven by the short-term unemployed but is eventually
driven primarily by the long-term unemployed. The decline in the underutilization among the long-term
unemployed is particularly sluggish following the Great Recession. The top panel also shows differing
behavior for the contributions of those out of the labor force that depends on whether individuals want
work, are retired, or are out of the labor force for other reasons. Those that want work or are out of the labor
force for other reasons exhibit a countercyclical contribution to the AHG measure, and those who are out
of the labor force for other reasons have the largest contribution to the AHG measure. Following both
recessions, however, the contributions of those who want work or are out of the labor force for other reasons
remain elevated for some time. By the end of 2018, the contribution of those who want work is roughly
back at its pre-recession level of 1.5 percent, but the contribution of those out of the labor force for other
reasons remains somewhat elevated, at 7.4 percent, compared to its pre-recession level of 7.0 percent. The
contribution of the retired is relatively large but acyclical. Up until 2012, their contribution is essentially
constant, averaging about 4.3 percent of potential labor supply. It rises steadily thereafter, however, and
stands at 5.2 percent at the end of 2018. The bottom panel of Figure 3 breaks out the contribution of the
employed by detailed category. It shows that nearly the entire contribution, as well as its (counter-
cyclicality, is driven by part-time, single jobholders.

The contributions of these different labor market states lead our AHG measure to paint a picture of
labor market slack that is similar to what is implied by the standard measures of underutilization prior to
the Great Recession, but quite different thereafter. Figure 4 reports the official U3 measure of the
unemployment rate for our sample and our AHG measure. We shift the axis of the latter for better
comparison to the unemployment rate. Throughout the 1990s and during the 2001 recession, the AHG
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measure tracks the unemployment rate very closely. Following the Great Recession, however, the AHG
measure is much more sluggish in its decline than the unemployment rate. The unemployment rate peaks
in the second quarter of 2010 and begins a steady decline thereafter. In contrast, our measure remains
elevated until the middle of 2011 and its decline thereafter is more sluggish in both relative and absolute
terms. By the end of 2018, the unemployment rate has fallen 6.1 percentage points to about 3.7 percent,
while the AHG measure has only fallen 4.8 percentage points to 18.9 percent.*’

Figure 5 shows that the AHG measure captures a different, and greater, degree of slack following
the Great Recession than broader measures of underutilization that are currently available. In Figure 5, we
plot the difference over time between the BLS U6 and U3 measures of unemployment. The former
additionally includes those who report working part-time for economic reasons and who are identified as
marginally attached to the labor force. We also plot the difference over time between the AHG measure
and the U3 unemployment rate. The differences between the U6 and U3 measures are strongly
countercyclical and suggest a greater degree of labor market slack during and after the Great Recession
than the U3 measure alone. The difference, however, nearly returns to its pre-recession level by 2018. The
difference between the AHG measure and the U3 measure is somewhat countercyclical, but rises with a
much longer lag than the U6-U3 difference. Moreover, the difference between the U3 rate and our measure
continues to rise following the Great Recession even as the U6-U3 difference begins to narrow. By the end
of 2018, the AHG-U3 difference remains 2.5 percentage points higher than it was prior to the start of the
Great Recession. Again, the AHG measure suggests a larger and more persistent degree of underutilization
in the labor market following the Great Recession.

Finally, Figure 6 shows that, despite the differences between the AHG measure and the
unemployment rate, our measure of potential labor supply—i.e., the average desired work hours across the

population—tracks the labor force participation rate closely. This is especially true during the 1990s and

7 In the appendix, we show that the difference is notably smaller when we restrict our sample to prime-aged men (age
25-54). Their unemployment rate falls by 5.9 percent, while their measure of underutilization falls by 5.6 percent over
the same period.
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since 2013. Between 2000 and 2005, potential labor supply falls somewhat more than the labor force
participation rate. It remains lower, though the participation rate begins to close the gap between the two
starting in 2010 and continues to do so until the two measures begin to track each other closely again in

2013.

5.3. Trend versus Cyclical Movements in the Aggregate Hours Gap

The Aggregate Hours Gap measure shows a relatively high degree of labor market underutilization
following the Great Recession, but it is not clear how much of that is due to demographic factors.
Demographic changes, notably the retirement of the baby boomer generation, likely play a role in driving
the rise in the AHG measure, as Figure 3 shows. One way to assess the importance of demographic factors
is to compute the AHG for different demographic groups, and then multiply the value by their share in the
population. In doing so, we find that the contribution of older individuals to our slack measure is relatively
acyclical but has been rising steadily since the Great Recession. We also find increases in the contribution
of the college educated (driven primarily by a rise in the population’s college share) and we find that
cyclicality is concentrated among men and those with less than a college degree. Consequently,
demographics are a key contributor to movements in the AHG measure.*®

To estimate the contribution of demographic changes to the AHG measure more systematically, we
develop an estimate of its trend movements that are due to demographic changes in labor force states. In
doing so, we draw from the methodology of Aaronson et al. (2014), who use a mix of demographic and
cyclical factors to develop a trend estimate for the labor force participation rate. We use their approach to
estimate trend movements in the population shares of each labor force state j. Using a logit specification,
we estimate the log odds ratio of the probability that an individual is in labor force state j during month ¢

as a function of observable demographic and business cycle characteristics. We do this separately for eight

18 We report the results of this exercise in the appendix.
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of our nine states, since the ninth trend estimate is just equal to one minus the sum of the other eight trend

estimates. Our specification is

Wijt = Kgeaj + pgedjﬁst + 6gej,'r + (gerj + Agejzmc(i) + Ogejt + Uigejt, (4)

where w;;; is an indicator equal to one if individual i is in labor market state j at time ¢ and g, is a set

of fixed effects for gender g, education group e, and age group a. We group individuals into one of two
education categories (less than a college degree or at least a college degree) and into 5-year age intervals.
Our measure of cyclical variations is g, which is the unemployment rate gap in state in s at month t. We
measure the unemployment rate gap as the quarterly mean of the difference between the state
unemployment rate and the CBO estimate of the short-run NAIRU, after conditioning out state fixed effects,
and use the 4-quarter moving average of this quarterly mean. We also include a set of birth cohort fixed
effects, 8, -, that group individuals by gender, education, and 8-year intervals of their birth year. The
{4erj term represents a set of race fixed effects (white, black, Hispanic, or other) that vary by gender and
education. For individuals aged 25-54, we include a set of dummy variables, Z,.;), equal to one if the
individual is married with any young household children (under six years old), single with any young
household children, or married with no young children (with singles with no children being the excluded
category). Finally, o, represents a set of quarter-of-year dummies that vary by gender and education and
Nigeje 1S the error term.

We estimate (4) using the CPS micro data over our full 1994-2018 sample period, and due to
computational constraints, estimate the model separately by gender and education group within each labor
market state. Our estimate of the trend for each population share in labor market state j is the weighted
average of the predicted probability from (4) less the contribution predicted by the state unemployment rate
gap, tis. Thatis, wj, = X; @;;¢, Where @;;, are the predicted values less the contribution of pgeq ;s

We then generate estimates of trend potential labor supply and the trend of the AHG measure. Given

the definition of our measure in (3), our measure of trend potential labor supply is
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and our measure of the AHG trend is

§r — 2j Wit (th ~ hjt)
‘ Zj wftth

Figure 7 reports the estimated demographic trend of the AHG measure along with its actual
estimates. The trend estimate is roughly constant between 1994 and 2007, averaging about 19.3 percent of
potential labor supply over this time. The trend rises steadily starting 2007, however, to about 21.4 percent
by the end of 2018. Despite this rising trend, our estimates suggest that the AHG measure was well above
its trend during and after the Great Recession, and that it did not fall below trend until the beginning of
2016. Figure 8 shows the actual and trend estimates of potential labor supply. The two measures track each
other closely. Potential labor supply is above its trend between 1996 and 2000, and again between 2006 and
2007. It remains well below its trend between 2009 and 2016, but then rises above trend and remains above
trend through 2018. Notably, the differences between the trend and actual labor force participation rates

estimated by Aaronson et al. (2014) follow a similar pattern.

6. Implications of Labor Market Underutilization for Wage Pressures

We conclude our analyses with evaluations of how the Aggregate Hours Gap measure relates to
wage growth. We begin by estimating the relationship between nominal wage growth and various measures
of labor market underutilization at the national level. We then move on to a state-level analysis. First, we
examine the differences in the behavior of our measure and the standard U3 unemployment rate at the state
level during and after the Great Recession. We then use the within-state time-series behavior of both

measures to see how they compare in predicting nominal wage growth over our sample period.
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6.1. National-level Relationships between Wages and Labor Market Underutilization

We start with estimating the national-level relationship between nominal wage growth and various
measures of underutilization. We use the year-over-year change in the (log) median nominal wage,
estimated for all individuals aged 18 to 79, as our measure of nominal wage growth. We obtain the wage
data from the Outgoing Rotation Group panel of the CPS. We estimate the regressions at the quarterly
frequency, so use the quarterly average of monthly wage changes, which we further smooth using a four-
guarter moving average of the quarterly estimates. The smoothing is necessary given the noisy nature of
the smaller cell sizes of the state-level CPS data. We regress this wage measure on several measures of
underutilization. These include: (i) the unemployment rate; (ii) the unemployment rate gap (measured as
the difference between the unemployment rate and the short-run NAIRU produced by the Congressional
Budget Office); (iii) the unemployment rate broken out by short-term (0-5 weeks), medium-term (6-26
weeks), or long-term (27 or more weeks) unemployed, along with the quarterly quit rate estimated by Davis,
Faberman, and Haltiwanger (2012), which we extend through 2018; (iv) the Nonemployment Index
(including those part-time for economic reasons) developed by Hornstein, Kudlyak, and Lange (2014); (v)
the AHG measure; (vi) the AHG measure relative to its demographic trend; and (vii ) the AHG measure
broken out by its contributions from the employed, unemployed, and those out of the labor force. We use a
four-quarter moving average of each of these measures, and estimate each specification using maximum
likelihood over the 1995-2018 period, allowing for an autoregressive error structure with a three-quarter
lag.

Our results are reported in Table 6. Nearly all estimates of underutilization are significantly
negatively related to nominal wage growth, so we focus on the performance of each measure in accounting
for the variation in wage growth based on their regression adjusted R-squared values and their reduction in
the regression root mean squared errors (RMSE). The unemployment rate and unemployment rate gap
measures account for a similar amount of the variation in wage growth, with adjusted R-squared values of

about 0.12 and an RMSE of 0.424 and 0.425, respectively. The specification with the unemployment rate
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broken out by duration and with the quit rate added performs somewhat worse, with an R-squared value of
0.08 and an RMSE of 0.427. The Nonemployment Index of Hornstein, Kudlyak, and Lange (2014) performs
considerably better, with an R-squared of 0.19 and a RMSE of 0.421, as does the AHG measure. The AHG
measure has an R-squared of 0.17 and an RMSE of 0.421 for its actual estimate as well as its estimate
relative to its demographic trend. Our measure does not perform better than the NEI, but keep in mind that
the NEI uses ex post realizations of transitions across labor force states, while our measure uses ex ante
elicitations of desired hours. Moreover, our measure performs even better when we disaggregate it by its
contributions from the employed, unemployed, and those out of the labor force, with an adjusted R-squared
of 0.24 and an RMSE of 0.419.%° As a final note, we would emphasize that an advantage of the AHG over
other measures of slack is that it is a comprehensive measure that has a direct correspondence to inputs used

in potential output calculations.

6.2. State-level Relationships between Wages and Labor Market Underutilization

Next, we examine whether the AHG measure paints a different picture relative to the standard
unemployment rate over time within U.S. states. We start by computing both measures at the state level
and averaging their values over the 2007-11 and 2012-18 periods. We then compare their cross-sectional
relationships across the two time periods. Figure 9 reports our results. We find that the across-state
relationship between the AHG measure and the unemployment rate shifted considerably following the Great
Recession. The figure shows that most states experienced only a modest decline in their estimates of the
AHG measure despite substantial declines in their unemployment rate. Consequently, the relationship
between our measure and the unemployment rate exhibits a considerable leftward shift in the figure. In
several cases, such as for West Virginia, our measure of underutilization rose while the unemployment rate

fell.

9 In a separate set of results, we also found that the AHG effect remains negative and increases predictive power
when added in parallel to the other measures of underutilization in Table 6 and 7.
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We also replicate our wage growth regressions at the state level, exploiting within-state, time-series
variation in nominal wages and measures of labor market underutilization. Arguably, the variation captures
the cyclical relationship between these two measures, since it is able to control for state-specific and
aggregate factors that can confound the estimation. Our approach is similar to those taken by Dent et al.
(2014), Kiley (2015), and Aaronson and Jordan (2014), who exploit within-state, time-series variation to
examine how the composition of unemployment by duration affects wages.

We replicate the national-level wage analysis using fixed effects regressions at the quarterly
frequency, where we include fixed effects for states and time. We again regress the four-quarter moving
average of the growth of nominal median wages on the two measures of labor market underutilization.?
Our underutilization measures are the four-quarter moving averages of: (i) the state-level unemployment
rate from the Local Area Unemployment Statistics of the BLS, (ii) the AHG measure computed for each
state, and (iii) the contributions of the employed, unemployed, and those out of the labor force to our
underutilization measure.?* We estimate each specification using a fixed effects regression (with and
without time fixed effects included) and cluster the standard errors by state and quarter.

Our results are displayed in Table 7. When we include both state and time fixed effects, we find
that both measures exhibit a significant negative relationship to nominal wage growth within states over
time. The time fixed effects absorb cyclical movements in wages and labor market underutilization that are
common across all states, and therefore may mask how well each measure captures the time-series behavior
of wage growth. Consequently, we replicate our analysis excluding the time fixed effects and find that both
measures have even stronger negative relations to nominal wage growth within states. Furthermore, all
three of our measure’s components exert significant negative wage pressures on the state-level nominal

wages, with underutilization among the employed exhibiting the strongest downward wage pressures.

20 Since some months have relatively small samples at the state level, we use a weighted average rather than a simple
average quarterly wage growth, where we weight each month by the minimum number of observations in its current
or 12-month lagged wage estimate.

2L We ignore the gap measure and measures relative to trend since the underlying NAIRU and trend are measured at
the national level and are therefore captured by the time fixed effects.
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Though far from definitive, the evidence is consistent with the findings of Faberman and Justiniano (2015),
Karahan et al. (2017), and the job-ladder models of Faccini and Melosi (2019) and Moscarini and Postel-
Vinay (2016, 2019), among others, which highlight the role of job-to-job transitions for wage dynamics.
The significantly negative relationship between the contribution from those out of the labor force and wage
growth is also consistent with recent evidence by Barnichon and Figura (2015), Ameriks et al. (2020), and
Abraham et al. (2020), which highlights the importance of employment transitions by retired workers and

other labor force non-participants.

7. Conclusions

In this paper, we develop the Aggregate Hours Gap, a comprehensive measure of labor market
underutilization that exploits multiple data sources. Our measure is based on the notion that one’s desired
work hours reflect their potential labor supply, and any gap between their desired hours and actual work
hours reflects some degree of labor market slack. Consequently, our measure does not rely on a particular
definition of the labor force and does not count individuals equally, instead weighting them by their desired
and actual work hours. This notion of labor market underutilization connects more directly to the estimation
of potential output since it provides a comprehensive hours-based measure of labor market slack. Our
measure of desired hours comes from a survey on job search we developed in earlier work (Faberman et
al., 2017). We estimate desired hours for a variety of demographic groups and detailed labor force states
and find considerable variation across all groups. We also find that there are notable transitions of
individuals across detailed labor market states even within broader labor force categories (i.e., employment
unemployment, and out of the labor force).

We find that there are substantial deviations between the AHG measure and the unemployment rate
following the Great Recession. Prior to the Great Recession, however, the two measures tracked each other
closely. The AHG measure also captures differential movements in labor market slack than other alternative
measures, such as the BLS “U6” measure of underutilization. Finally, we show that these deviations have

a meaningful impact on wages. At both the national and state level, the AHG measure is strongly negatively
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related to nominal wage growth, and performs at least as well as the unemployment rate in predicting wage
movements. When broken out into its component parts, our measure suggests a significant role for the
employed and those out of the labor force, in addition to the unemployed, in predicting wage movements.
Thus, our measure provides a useful characterization of the relationship between labor market slack and
wage fluctuations.

For these reasons, we believe it would be valuable to include questions about desired hours in
government labor force surveys, as is done with the U.K. Labor Force Survey. Due to the limited time series
coverage of the SCE job search supplement, an important caveat of our analysis is that we use a time-
invariant measure of desired hours in our slack measure. A longer time series of desired work hours would
provide insight on their cyclicality. Another important caveat is that we do not account for overemployment,
which occurs when individuals desire to work fewer hours than they currently do. Our validation exercise,
as well as recent research, suggests that overemployment likely represents an additional degree of slack.

We leave these important tasks for future research, as more data become available.
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Table 1. Population Shares and Monthly Transition Rates by Detailed Labor Force Status

Current Month’s LFS

Prior Month’s Pop. JF

LFS Share Rate EfS Egfm  gps  gpm  yst  yt  NwW N N°

Employed FT, 502 020 928 012 032 000 010 .001 .004 .003 .010
single job

Employed FT, 031 040 281 644 041 021 004 .00 .002 .00L .05
multi job

Employed, PT, 101 034 170 011 710 010 .02 002 011 020 .042
single job

Employed PT, 004 076 067 158 292 443 012 004 007 .008 .017
multiple job

Ul;fgrlllt’é‘s’yed =0 027 289 183 005 099 002 458 046 088 015 .104

Unemployed>6 419 147 086 004 054 002 017 580 .19 023 118
months

Notin LF, 019 156 088 .003 064 001 137 054 273 068 .312
want to work

N?;t'irr‘ef’ 166 015 005 000 010 000 002 .001 .001 .973  .008

Ngmgr'—F' 141 059 031 .001 .027 .000 017 .005 .035 .025 .859

Note: Table reports monthly transition rates between the nine listed labor force states, as well as their share of the total
population and their job-finding rate (i.e., transition into any new employment), pooled across all months between January 1994
and December 2018. Sample is all individuals aged 18 to 79 in the Current Population Survey.
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Table 2. Search Effort by Detailed Labor Force Status

Pct. No Mean Conditional on Active Search
Pct. Search, Mean Hours Pct. Looking
Current Month’s Actively ~ Would Take  Applications Spent for Addl. Job  Pct. Looking
LFS Searched Offer Sent Searching Only P-T Only
Employed FT, 19.0 4.9 0.79 0.76 28.8 23.2
single job 0.7) (0.4) (0.07) (0.07) (1.8) .7
Employed FT, 22.4 8.8 0.97 1.23 35.1 17.4
multi job (1.6) (1.2) (0.13) (0.18) (4.0) (3.2)
Employed, PT, 234 4.8 2.03 2.16 44.3 25.1
single job (1.6) (0.8) (0.31) (0.28) (4.9) (3.8)
Employed PT, 31.8 4.7 1.92 2.55 66.5 21.1
multiple job (3.0) (1.4 (0.27) (0.36) (5.5) (4.8)
Unemployed < 6 96.0 04 9.66 10.44 12.9
months (1.7) (0.5) (1.19) (0.89) o (3.1)
Unemployed > 6 100.0 0.0 8.81 11.47 17.3
months (0.0) (0.0) (1.50) (1.30) B (4.4
Not in LF, 18.0 35.6 0.80 1.51 8.6
want to work (5.4) (6.7) (0.43) (0.48) (9.3)
Not in LF, 55 2.8 0.13 0.15 71.7
retired (0.6) (0.4) (0.03) (0.03) o (5.3)
Not in LF, 11.2 4.1 0.67 0.66 46.7
other (1.3) (0.8) (0.19) (0.17) (6.6)

Notes: Sample is all individuals in the SCE Job Search supplement aged 18-79 pooled across its 2013-2018 surveys. Mean
applications sent are for the preceding four weeks and hours spent searching are for the preceding seven days. Standard errors
are in parentheses.

Table 3. Actual Hours, Desired Hours, and Wages by Detailed Labor Force Status

Current Month’s Desired Adjusted  Total Work  Main Job Main Job  Reservation
LFS Hours Hours Gap Hours Hours Wage Wage
Employed FT, 36.24 0.40 43.02 43.02 $31.73 $32.86
single job (0.22) (0.04) (0.15) (0.15) (0.72) (0.59)
Employed FT, 37.36 0.10 52.68 41.43 25.38 29.16
multi job (0.60) (0.03) (0.43) (0.34) (0.65) (1.05)
Employed, PT, 23.94 4.05 21.80 21.80 25.03 27.90
single job (0.44) (0.27) (0.42) (0.42) (3.86) (3.89)
Employed PT, 29.02 1.33 34.57 22.51 22.04 25.37
multiple job (0.98) (0.29) (1.06) (0.68) (1.58) (1.90)
Unemployed < 6 36.05 36.05 - 18.28
months (0.89) (0.89) 0.00 0.00 (1.04)
Unemployed > 6 34.99 34.99 14.83
months (1.08) (1.08) 0.00 0.00 (1.07)
Not in LF, 29.25 29.25 15.68
want to work (1.68) (1.68) 0.00 0.00 (1.54)
Not in LF, 11.01 11.01 23.34
retired (0.33) (0.33) 0.00 0.00 (1.51)
Not in LF, 15.14 15.14 16.87
other (0.59) (0.59) 0.00 0.00 (1.33)

Notes: Sample is all individuals in the SCE Job Search supplement aged 18-79 pooled across its 2013-2018 surveys. The
desired hours gap is adjusted so that desired hours equal total work hours for employed individuals whose reported desired
hours would otherwise imply a negative hours gap. Standard errors are in parentheses.
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Table 4. Desired Hours Gaps by Demographics and Broad Labor Force Status

Adjusted Hours Gap

Unemployed &

Desired Employed Employed OLF, Want Other
Hours All FT PT Work OLF
Gender
Male 29.53 5.00 0.28 3.26 36.24 12.21
(0.29) (0.18) (0.04) (0.34) (0.99) (0.42)
Female 26.04 6.32 0.44 3.40 33.08 12.70
(0.28) (0.19) (0.05) (0.28) (0.88) (0.41)
Age
18-24 31.91 7.53 0.34 3.56 40.00 21.50
(1.06) (1.16) (0.15) (1.11) (0.00) (2.64)
2554 32.97 4.15 0.35 4.65 35.74 16.46
(0.24) (0.17) (0.04) (0.38) (1.01) (0.74)
55+ 20.90 7.48 0.37 2.10 31.76 11.14
(0.31) (0.21) (0.08) (0.25) (0.88) (0.31)
Education
High school or less 25.42 6.51 0.48 3.63 34.54 11.69
(0.60) (0.41) (0.11) (0.64) (1.94) (0.73)
Some college 27.78 6.31 0.34 2.82 33.25 14.24
(0.34) (0.24) (0.05) (0.36) (1.26) (0.47)
College 30.03 4.12 0.27 3.53 35.31 11.45
(0.27) (0.16) (0.05) (0.30) (0.80) (0.44)

Notes: Sample is all individuals in the SCE Job Search supplement aged 18-79 pooled across its 2013-2018 surveys. The
desired hours gap is adjusted so that desired hours equal total work hours for employed individuals whose reported desired
hours would otherwise imply a negative hours gap. Standard errors are in parentheses.

37



Table 5. Individual-Level Relation between Search Effort and the Desired Hours Gap
Dependent Variable: Incidence of actively searching for work in last four weeks

€] 2) 3) 4)
4, 0.0088
(L5~ hij 2 0) (0.0005)
4, -0.0133
(L5~ hij < 0) (0.0010)
d _ 0.0217 0.0210 0.0208
Employed x (Lf; — hyj = 0) (0.0029) (0.0028) (0.0027)
d _ -0.0245 -0.0235 -0.0232
Employed x (Lf; — hyj < 0) (0.0030) (0.0030) (0.0029)
d _ 0.0009 -0.0002 0.0006
Unemployed x (Lf; — hi;) (0.0008) (0.0010) (0.0011)
d _ 0.0060 0.0054 0.0052
OLF x (Lf; — hy;) (0.0007) (0.0007) (0.0007)
LFS fixed effects? No Yes Yes Yes
Sex, age, education, year controls? No No Yes Yes
Race, marital status, HH children No No No Yes
controls
R-squared 0.060 0.194 0.212 0.221
Dependent Variable: (archsinh of) Applications sent in last four weeks
@) ) (©) (4)
d 0.0195
(LG ~hiy 2 0) (0.0019)
d_ 5 -0.0248
(LG = hiy < 0) (0.0025)
d _ 5 0.0373 0.0366 0.0360
Employed x (Lf; — hyj = 0) (0.0062) (0.0061) (0.0060)
d_ 5 -0.0382 -0.0371 -0.0364
Employed x (Lf; — hyj < 0) (0.0065) (0.0064) (0.0063)
a _ 5 0.0058 0.0042 0.0041
Unemployed x (Lf; — hi;) (0.0152) (0.0147) (0.0148)
d_ 5 0.0106 0.0096 0.0092
OLF x (Lf; — hyy) (0.0019) (0.0019) (0.0019)
LFS fixed effects? No Yes Yes Yes
Sex, age, education, year controls? No No Yes Yes
Race, marital status, HH children No No No Yes
controls?
R-squared 0.068 0.243 0.256 0.268

Notes: Table reports estimates from regressing the listed measure of search effort on the desired hours gap (desired hours — usual
hours worked) for our sample respondents from the SCE Job Search supplement pooled over 2013-18 (N = 6,314). Age controls
are three categories for ages 18-24, 25-54, and 55+. Education controls are three categories for those with a high school degree
or less, some college, or a college degree or more. Race controls are categories for while (non-Hispanic), black (non-Hispanic),
Hispanic, and all other. Household children controls are separate counts for the number of children under 6 and between 6 and
17 years old. Standard errors are clustered by state and year and listed in parentheses.
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Table 6. National-Level Relationships between Wage Growth and of Measures of Labor Market
Underutilization

Dependent Variable: Year-over-Year Growth of Median Hourly Wage

1) (2) ®3) (4) (5) (6) ()
Unemployment Rate ((()) 15????)
Unemployment Rate -0.620
Gap (0.147)
Short-Term -0.524
Unemployment (1.618)
Medium Term 0.141
Unemployment (1.004)
Long-Term -1.066
Unemployment (0.500)
DFH-JOLTS Quits -0.124
Rate (0.551)
HKL Nonemployment -0.799
Index (0.156)
FMST Total Slack -0.511
Measure (0.104)
FMST Total Slack, -0.567
Detrended (0.116)
FMST E Slack -4.984
Component (2.543)
FMST U Slack -0.387
Component (0.277)
FMST N Slack -0.473
Component (0.218)
D-W Statistic 1.908 1.899 1.891 1.932 1.901 1.929 1.984
Adjusted R-squared 0.123 0.126 0.082 0.191 0.174 0.174 0.238
Root MSE 0.424 0.425 0.427 0.421 0.420 0.420 0.419

Notes: Table reports estimates from regressing wage growth on the listed measures of labor market underutilization using
quarterly data for 1995Q1-2018Q4 (N = 96). Wage growth is measured as the four-quarter moving average of the quarterly
mean of monthly year-over-year changes in the median hourly wage, which we estimate from the CPS. The unemployment
rate is the standard measure from the BLS, and the unemployment rate gap is the difference between the unemployment rate
and the short-run NAIRU estimated by the Congressional Budget Office. Short-term, medium-term, and long-term
unemployment refers to the fraction of the labor force that has been unemployed for up to five weeks, five to 26 weeks, or
over 26 weeks, respectively. The DFH-JOLTS quit rate is the quarterly estimate of worker quits from Davis, Faberman, and
Haltiwanger (2012), where we extend their estimates through 2018. The AHG measure (and its components) is the quarterly
average of the measure constructed in this paper. The detrended AHG measure is the same measure less its demographic
trend. All underutilization measures use a four-quarter moving average in the regression. The model is estimated using
maximum likelihood and a three-lag autoregressive error structure. Standard errors are reported in parentheses.
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Table 7. State-Level Relationships between Wage Growth and of Measures of Labor Market Underutilization

Dependent Variable: Year-over-Year Growth of Median Hourly Wage

1) ) (©) (4) (©) (6)
Unemployment Rate ~0.385 ~0.561
(0.044) (0.022)

FMST Total Slack -0.321 -0.570

Measure (0.039) (0.020)
FMST E Slack -1.457 -1.068

Component (0.275) (0.260)
FMST U Slack -0.420 -0.679

Component (0.065) (0.032)
FMST N Slack -0.087 -0.391

Component (0.059) (0.037)
State effects? Yes Yes Yes Yes Yes Yes
Time effects? Yes Yes Yes No No No
Adjusted R-squared 172 172 179 125 141 .148
Root MSE 2.367 2.368 2.357 2.434 2.411 2.402

Notes: Table reports estimates from regressing wage growth on the listed measures of labor market underutilization using
quarterly state-level data for 1995Q1-2018Q4 (N = 4,896). Wage growth is measured as the four-quarter moving average of the
quarterly mean of monthly year-over-year changes in the median hourly wage, which we estimate from the CPS. The
unemployment rate is the standard measure from the BLS. The AHG measure (and its components) is the quarterly average of
the measure constructed in this paper. Standard errors are clustered by state and quarter and are reported in parentheses.
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Figure 1. Histograms of Desired Hours Gaps by Detailed Labor Force Status
Employed FT, Single Job Employed FT, Multiple Jobs Employed PT, Single Job
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Notes: Histograms report the desired work hours gaps separately by each listed labor force state and include a separate category for
those with a gap of exactly zero. Sample is individuals aged 18-79 from the SCE Job Search supplement pooled across its 2013-2018
surveys.
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Figure 2. The Aggregate Hours Gap and its Broad Components
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Note: Estimates are for all individuals aged 18-79 from the Current Population Survey. The AHG measure is
described in the text. The employment, unemployment and out-of-the-labor-force components are the contributions
of each to the AHG measure, measured as a percentage of the (desired hours-weighted) population. See text for
details.
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Figure 3. The Aggregate Hours Gap, Detailed Components
(a) Employment and Detailed Nonemployment Components
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(b) Detailed Employment Components
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Note: Estimates are for all individuals aged 18-79 from the Current Population Survey. The AHG measure is
described in the text. The individual labor force status components are the contributions of each to the AHG
measure, measured as a percentage of the (desired hours-weighted) population. See text for details.
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Figure 4. Unemployment vs. the Aggregate Hours Gap
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Note: Estimates are for all individuals aged 18-79 from the Current Population Survey. The U3 measure is the

official BLS unemployment rate measure. The AHG measure is described in the text.

Figure 5. Differences in Selected Measures of Labor Market Underutilization
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Note: Estimates are for all individuals aged 18-79 from the Current Population Survey. The U3 measure is the
official BLS unemployment rate measure. The U6 measure additionally includes those marginally attached to the
labor force and those employed part-time for economic reasons. The AHG measure is described in the text.
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Figure 6. Potential Labor Supply and the Labor Force Participation Rate
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Note: Estimates are for all individuals aged 18-79 from the Current Population Survey. The labor force participation
rate is the share of the population that is employed or unemployed. Potential labor supply is the average number of
desired work hours across all individuals. See text for more details on its estimation.

Figure 7. The Aggregate Hours Gap and its Demographic Trend
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Note: Estimates of our AHG measure are for all individuals aged 18-79 at the quarterly frequency. Its estimation is
described in the text. The demographic trend captures movements in the AHG measure net of the movements in the
population shares of our detailed labor market states predicted by their relationship with state-level unemployment

rate gaps. Our methodology for trend estimation is also described in the text.
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Figure 8. Potential Labor Supply and its Demographic Trend
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Note: Estimates of potential labor supply are mean desired work hours for all individuals aged 18-79, at the
quarterly frequency. Its estimation is described in the text. The demographic trend captures movements in potential
labor supply net of the movements in the population shares of our detailed labor market states predicted by their
relationship with state-level unemployment rate gaps. Our methodology for trend estimation is also described in the
text.

Figure 9. State-Level Comparisons of Unemployment vs. the Aggregate Hours Gap
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Note: The figure plots the average value of our AHG measure versus the average unemployment rate for each state
over the listed time periods (2007-11, red; 2012-18, blue). See text for details of the AHG measure’s estimation.
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Appendix

Appendix A. Desired Hours by Demographics and Labor Force Status

Our estimation of the Aggregate Hours Gap relies on estimates of desired work hours by
detailed demographics and labor force status. We generate these estimates from pooled data across
survey years of the SCE Job Search supplement. The estimates are for nine different labor force
states (as noted in the main text), three age groups (less than 25, 25 to 54, 55 or older), gender, and
two education groups (less than a college degree or a college degree or more). This creates a
potential for up to 108 group estimates of desired work hours. Unfortunately, sparse sample cells
limit our ability to generate reliable estimate for all 108 groups. Consequently, we aggregate
individuals into 39 broader groups. These groups are an unbalanced panel of demographic
subgroups across the nine labor force states. That is, each labor force state has a different number
of demographic groups that depends on several factors. The first is the overall size of the labor
force state. Smaller states, such as the unemployed and those out of the labor force but want work,
have fewer demographic groups. All labor force states disaggregate at least by gender. We
disaggregate further by education, age, or both where possible. The criteria we use in determining
which groups to aggregate and to what degree are sample cell size and the similarity in mean
desired work hours among the groups—in general we try to only aggregate groups with similar
desired hours and hours gap estimates.

Table A.1 reports the mean desired hours and (adjusted) hours gaps for the 39
demographics x labor force status categories that we use in the estimation of our measure of labor
market underutilization. These categories represent the finest level of disaggregation we feel we

can use given the sample size constraints. The table shows considerable heterogeneity in desired



hours and hours gaps across the groups. Consistent with the evidence in Tables 4 and 5 in the main
text, full-time workers prefer greater hours than part-time workers, those out of the labor force
prefer fewer hours than those in the labor force, men tend to prefer more hours than women, the
college educated tend to prefer more hours than those without a college degree, and older workers

tend to prefer fewer hours than prime-aged and younger workers.

Appendix B. Additional Estimates and Robustness

B.1. Additional Estimates of Desired Hours and Transition Rates

We report additional estimates of desired hours from the SCE data. Table B.1 reports
average desired hours and (adjusted) hours gaps by marital status and race, building upon Table 3
in the main text. It shows that, on average, married individuals prefer more work hours than single
individuals. The difference is a statistically significant 2.0 hours per week. At the same time, the
gap between desired and actual work hours for married individuals is about 1.5 hours per week
smaller than the hours gap for single individuals. The overall gap is driven entirely by differences
in the labor force composition of married and single individuals, as their estimated hours gaps
within broad labor force categories are roughly equal. The one exception is among the
unemployed, where married individuals exhibit a larger hours gap. White, non-Hispanic
individuals desire significantly fewer hours and also have smaller hours gaps than non-whites. On
average, white individuals prefer about 27.0 hours per week, compared to 30.2 hours per week
preferred by black individuals, 31.0 hours per week preferred by Hispanics, and 29.1 hours per
week preferred by other races. Blacks have a significantly higher desired hours gap relative to
others, averaging 7.1 hours per week, compared to 5.5 hours per week for whites, 5.8 hours per

week for Hispanics, and 5.1 hours per week for other races. This is true overall and within most



labor force states. The one exception is among the unemployed, where blacks desire fewer hours
than the other groups, though the differences are not statistically significant.

Figure B.1 reports the distribution of desired hours gaps by detailed labor force status. It is
identical to Figure 1 in the main text except that the hours gaps are adjusted to have a minimum
value of zero for the employed. As one can see, adjusted hours gaps are zero for nearly all workers
except those working part-time in a single job.

Finally, Table B.2 reports job-to-job transition rates for individuals by the type of initial
and new job. Part-time workers and multiple jobholders have considerably higher job-to-job
transition rates than full-time and single jobholders, but transitions into multiple jobholding by
single jobholders are notable as well, with about 1.3 percent of full-time workers and 2.0 percent
of part-time workers becoming multiple jobholders in any given month. In fact, job-finding rates
for single jobholders are about 60 percent higher when we account for jobs added as an additional

job (rather than switch to a new main job).

B.2. Validating Desired Hours as a Measure of Potential Labor Supply

Figure B.2 shows the link between the reported desired hours gap and reported search effort
graphically. It corresponds to the regression results we report in Table 5 of the main text. The
figure reports the mean levels of search effort for discrete categories of desired hours. We include
a separate category for individuals with a desired hours gap of zero. The top panels report the
means for all individuals pooled together, where we condition out the effects of broad labor force
status (employed, unemployed, or out of the labor force). The bottom panels report the means
separately for each broad labor force state. The left panels report the fraction of individuals who
actively searched within each bin, while the right panels report the (mean) inverse hyperbolic sine
of the number of applications sent within each bin. All four panels show that search effort rises

3



with the desired hours gap. This is true whether we look at the incidence of active search or the
intensity of search effort (i.e., applications sent). It is also true within labor force states, particularly
for the employed and those out of the labor force. Keep in mind that nearly all unemployed search
by definition, and while the unemployed exhibit a U-shaped pattern in their mean applications
sent, there are very few observations of unemployed with a desired hours gap of less than 20 hours

(see Figure 1 of the main text and Figure B.1 in this appendix).

B.3. Robustness

We also consider alternate approaches to estimating the Aggregate Hours Gap (AHG)
measure. First, we evaluate how much our measure differs if we use actual hours worked in the
previous week rather than usual hours worked, as reported in the CPS. Next, we evaluate how
much using only three labor market states (employed, unemployed, or out of the labor force) rather
than our nine detailed states matters. We do this with and without the additional disaggregation by
demographics. Then, we evaluate the performance of using time-varying estimates of desired
hours derived from an out-of-sample prediction based on our demographics x labor force status
groups and measures of aggregate labor market tightness and individual hours. Finally, we evaluate
how the AHG measure compares to the unemployment rate among prime-aged males.

Figure B.3 reports the estimates for the AHG measure using actual hours and using only
three labor market states. When using only the three labor market states, we repeat the exercise
using an additional disaggregation by demographics within each of the three states and ignoring
demographics entirely. As in the main text, we use an unbalanced grouping of demographic groups
across the states to minimize the effects of small sample cells. This generates a total of 22 rather
than 39 demographics x labor force status groups. By construction, the exercise that ignores

demographics only uses three groups. As a benchmark, we also include our baseline measure from

4



the main text. In general, all three alternate estimates exhibit the same time-series behavior, but
with notably higher levels of estimated labor market slack, relative to the baseline estimates. Using
actual hours produces a larger and noisier measure of underutilization relative to the baseline.
Actual hours worked are more likely to capture vacations, paid leave, and other work absences,
and therefore will generate larger hours gaps among the employed. There are also occasional
spikes in the measure using actual hours. These are predominantly driven by major strikes and
other work stoppages during our sample period. Using only three labor force states also produces
a higher estimate of the level of slack, but is otherwise similar to our baseline measure. The higher
level comes from the fact that we treat the desired hours of full-time and part-time works as an
average between the two. Consequently, nearly all of the full-time employed have their desired
hours understated and are assigned a zero hours gap, and many of the part-time employed have
their desired hours overstated and are assigned a larger hours gap than we get when account for
the full-time/part-time heterogeneity in the baseline measure. The difference in magnitudes
relative to the baseline is less pronounced when we ignore demographics, but the three-state
measure that ignores demographics also predicts a relatively more sluggish decline in the slack
measure following the Great Recession. This is mostly because it imposes the average behavior of
the retired on all of those out of the labor force, and does so to a greater degree when we ignore
demographic differences within each state.

Next, we estimate the AHG measure using a time-varying measure of desired hours. We
estimate time-varying desired hours using out-of-sample predicted estimates, and derive these
estimates from the relationship between reported desired hours, hours worked, and aggregate labor
market variables observed within the SCE data. Specifically, we estimate the following using the

SCE data,



Lije = agj + Bajls + nghsft +yghe + Ohije + 1. (Al)
That is, we regress desired hours L;;; on a set of fixed effects for our 39 demographics x labor
force categories, ay;, the 39 categories interacted with our measure of the state-level

unemployment gap (measured identically to the one used in the wage equations estimated in main

text), i ., the 39 categories interacted with the state-level mean hours worked by full-time and

part-time workers, hgt and h?_, respectively (averaged to the quarterly frequency), and the reported

St?

total usual hours worked by the respondent, h;;.. To account for sampling and measurement
differences between the SCE and CPS survey, we instrument h; ;. with the mean total usual hours
worked by our 39 demographic x labor force categories, estimated as their quarterly average over
the survey period for each year of the SCE survey. We then take the coefficients from the second
stage of a two-stage least squares estimation of (Al) and interact them with the state-level labor
market variables and total usual hours reported by individuals in the CPS to get a predicted time-
varying measure of desired hours. We then apply our methodology from Section 5.1 of the main
text, replacing the time-invariant L, ;); measure of desired hours with the predicted, time-varying
Ly je estimate.

The results of the exercise are in Figure B.4. The AHG measure that uses time-varying
desired hours shows somewhat more cyclicality during the 1990s, suggesting a lower degree of
labor market slack than our baseline measure during this period. It predicts roughly the same
amount of slack between then and the Great Recession. During and after the Great Recession,
however, it predicts a much higher degree of labor market underutilization, but also less
sluggishness in its recovery following the recession, though it, too, remains above its pre-recession
levels at the end of 2018. Despite the interesting differences between estimates using the time-

varying and time-invariant measures, a few caveats are in order. First, the sample size of the SCE
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is relatively small and its frequency is annual. Its time series is also short, with only six periods of
observations between 2013 and 2018. Furthermore, there was little cyclical variation in the U.S.
labor market, save for a gradual improvement in conditions, over this period. Consequently, our
prediction exercise does not have the predictive power of one that benefits from a larger sample or
richer time-series variation. There is also the issue that we only have existing measures of labor
market underutilization available to generate the predicted time-series variation in desired hours.
If the true (i.e., unobserved) variation in desired hours differs from what is predicted by the
unemployment rate gap, our predicted exercise will fail to capture these movements.
Consequently, we use the time-invariant estimates in our baseline measure since these rely on the
direct reporting of desired hours and no assumptions on the relationship between the time-series
behavior of desired hours and existing measures of labor market underutilization. The results in
Figure B.4 suggest that this leads to a potential understatement of the cyclicality of labor market
slack from our baseline measure.

Finally, we compare the behavior of the AHG measure to the unemployment rate,
restricting the sample to prime-aged males (age 25 to 54). Figure B.5 reports the results of this
exercise, and is a replication of Figure 4 in the main text for this subgroup. As with the comparison
for the full population in Figure 4, our baseline measure shows a greater degree of slack that the
unemployment rate at the end of our sample period. The differences, however, are much smaller.
From its peak to the end of 2018, the unemployment rate for prime-aged males falls by 5.9
percentage points, while our measure of underutilization falls by 5.6 percent. In addition, our
measure for prime age males returns to its pre-recession level for prime-aged men by the end of
2018, which is not the case for the full population. The differences between the results in Figure

B.5 and the results in Figure 4 suggest that workers other than prime-age males account for the



additional sluggishness that we see for the full population. This is not surprising since much of the
disparity appears driven by retirees and others outside of the labor force in Figure 5 of the main

text.

B.4. The Role of Demographics

Figure B.6 reports the results of estimating the contribution of broad demographic groups
to our aggregate AHG measure. We present the results separately by age, gender, and education
group, splitting up each category as we do within each labor force state when estimating the
AHG measure. That is, we report the contributions of three age groups (18 to 24, 25 to 54, and
55 to 79), men and women, and two education groups (less than a college degree and college or
more). The contributions are equal to the AHG measure calculated for each demographic group
multiplied by that group’s population share.

As Figure B.6 shows, we find that the contribution of older individuals to our slack
measure is relatively acyclical but has been rising steadily since the Great Recession. We also
find increases in the contribution of the college educated (driven primarily by a rise in the
population’s college share) and we find that cyclicality is concentrated among men and those
with less than a college degree. Consequently, demographics are a key contributor to movements

in the AHG measure.



Table A.1. Desired Hours and Gaps by Demographics & Labor Force Groups Used in Estimation

Adjusted Hours

Labor Force Status Description N Desired Hours Gap
Male, 18-24, all education 28 ?11';515 (8:23)
Male, 25-54, < College 457 (307_;21) (8?8)
Male, 25-54, > College 914 508515) (8:(2);‘)
Male, 55+, < College 214 o) ©09)
Employed FT, Male, 55+, > College 261 ?0?'715 (8:2%
single job Female, 18-24, all education 41 ?f;’% (8:82)
Female, 25-54, < College 434 (304_;5292) (8:%)
Female, 25-54, > College 678 fo“fgl) (8133)
Female, 55+, < College 153 ?f '1307) (8:22)
Female, 55+, > College 135 ?15 '0252) (822)
Male, 18-54, < College 88 (318 4182) (8:1(7))
Male, 18-54, > College 137 (317.'233 (8:88)
Employed FT, Male, 55+, all education 78 ?11.563(; (8:88)
multiple jobs Male, 18-54, < College 117 fffg (8:8%
Male, 18-54, > College 172 51427743 (833)
Male, 55+, all education 63 ?16_58‘3 (8:;(5))
Male, 18-54, all education 85 (216_'4?16) (8:;2)
Male, 55+, < College 86 ?ﬁﬁg ((2):;8)
Male, 55+, > College 125 19.91 2.41
Employed PT, Female. 18-54. < Cille (207'?5? ((5):3683)
single job PR ge 102 (1.06) (0.74)
Female, 18-54, > College 105 (2155‘66) (3:3‘1’)
Female, 55+, < College 81 (211_'1758) ((Z)gi)
Female, 55+, > College 81 (1191171) ((2);3)

(continued on next page)




Table A.1. (continued)

Adjusted Hours
Labor Force Status Description N Desired Hours Gap
- 33.00 1.14
Employed PT, Male, all ages, all education 104 (1.58) (0.45)
multiple jobs : 25.52 1.49
Female, all ages, all education 142 (1.16) (0.36)
. 39.66 39.66
Unemployed Male, all ages, all education 50 (1.30) (1.30)
< 6 months . 33.73 33.73
Female, all ages, all education 77 (1.14) (1.14)
. 36.71 36.71
Unemployed Male, all ages, all education 35 (1.44) (1.4)
> 6 months : 33.76 33.76
Female, all ages, all education 39 (1.55) (1.55)
Male, all ages, all education 22 (227'115 (227'11353
OLF, Want Work _ 36 58 30' 58
Female, all ages, all education 30 (2.41) (2.41)
11.50 11.50
Male, all ages, < College 351 (0.66) (0.66)
Male, all ages, > College 422 . .
OLF, Retired (0-e0) (0-c0)
Female, all ages, < College 284 (0.64) (0.64)
8.89 8.89
Female, all ages, > College 212 (0.70) (0.70)
. 15.99 15.99
Male, 18-54, all education 95 (1.58) (1.58)
Male, 55+ all education 87 113 ;5415 113 '5415
OLF, Other e to
Female, 18-54, all education 253 (0.84) (0.84)
. 11.84 11.84
Female, 55+ all education 113 (1.15) (1.15)

Notes: Sample is all individuals in the SCE Job Search supplement aged 18-79 pooled across its 2013-2018 surveys.
The desired hours gap is adjusted so that desired hours equal total work hours for employed individuals whose
reported desired hours would otherwise imply a negative hours gap. Standard errors are in parentheses.
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Table B.1. Desired Hours Gaps by Additional Demographics and Broad Labor Force Status

Adjusted Hours Gap

Desired Employed Employed  Unemployed & Other
Hours All FT PT OLF, Want Work OLF

Marital Status
Married 28.54 5.14 0.37 3.31 35.60 12.21
(0.25) (0.16) (0.04) (0.27) (0.89) (0.42)
Single 26.51 6.54 0.32 3.38 33.04 12.15
(0.32) (0.23) (0.05) (0.36) (0.98) (0.37)

Race

White 27.02 5.54 0.30 3.07 35.15 11.85
(0.23) (0.14) (0.03) (0.24) (0.74) (0.32)
Black 30.18 7.17 0.88 5.43 32.33 20.76
(0.60) (0.55) (0.18) (0.78) (3.40) (1.50)
Hispanic 30.98 5.84 0.37 3.36 34.91 14.09
(0.64) (0.51) (0.12) (0.87) (1.38) (1.32)
Other 29.09 5.03 0.24 2.79 29.14 12.20
(0.72) (0.44) (0.11) (0.74) (2.60) (1.12)

Notes: Sample is all individuals in the SCE Job Search supplement aged 18-79 pooled across its 2013-2018 surveys.
The desired hours gap is adjusted so that desired hours equal total work hours for employed individuals whose
reported desired hours would otherwise imply a negative hours gap. Standard errors are in parentheses.

Table B.2. Job-to-Job Transitions by Type of New Job

Job-to-Job Transition to...

Prior Month’s JF Rate Added 2™ JF Rate

LFS Efs E/m EPS  EP™  (new main job) Job (new or 2" job)

Employed FT. 12 001 002 .000 020 013 033
single job

Employed FT, 10 017 008 002 040 040
multi job

Employed, PT, 11 003 019 001 034 020 054
single job

Employed PT, 11 014 032 .020 076 076
multiple job

AllEmployed 016 .002 .005 .001 024 013 037

Note: Table reports monthly job-to-job transition rates between the listed employment states and the implied job-
finding rates, pooled across all months between January 1994 and December 2018. Job-to-job transition rates refer
to individuals who reported having a new “main” job in the current month. “Added 2" job” refers to individuals
who remained at the same main job but switched from being a single jobholder to a multiple jobholder. The final
column includes these individuals in the overall job finding rate of each employment category. Sample is all
individuals aged 18 to 79 in the Current Population Survey.
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Figure B.1. Histograms of Adjusted Desired Hours Gaps by Detailed Labor Force Status
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Notes: Histograms report the desired work hours gaps separately by each listed labor force state and include a separate category for
those with a gap of exactly zero. Desired hours for the employed adjust negative implied hours gaps for the employed to zero. Sample
is the pooled SCE Job Search supplement aged 18-79 with nonmissing age, education, gender, marital status, or labor force status
data.
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Figure B.2. Relationships between Search Effort and Desired Hours
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Notes: Estimates report the fraction of individuals who actively searched (left panels) or the number of applications sent (right
panels) for all individuals aged 18-85 in the SCE Job Search supplement, pooled across its 2013-2018 surveys. The top panels
report the mean search effort measures conditional on broad labor force status (employed, unemployed, or out of the labor
force). The bottom panels report the search effort measures separately for each labor force status.
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Figure B.3. The Aggregate Hours Gap, Alternate Estimation Approaches
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Note: Estimates are for all individuals aged 18-79 from the Current Population Survey. The baseline AHG measure
is described in the text. The estimates with actual hours use actual hours worked in the prior week rather than usual
hours worked, as reported in the CPS. The three-state LFS measures only use mean desired hours estimates that are
disaggregated by employment, unemployment, or being out of the labor force, with and without additional
disaggregation by demographics within each labor market state. See text for details.

14



Figure B.4. The Aggregate Hours Gap Using Time-Varying vs. Time-Invariant Desired Hours
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Note: Estimates are for all individuals aged 18-79 from the Current Population Survey. The baseline AHG measure
is described in the text. The estimates with time-varying desired hours use estimates derived from an out-of-sample
prediction based on demographics, detailed labor force status, hours worked, and labor market tightness variables.
See text for details.

Figure B.5. Unemployment vs. the Aggregate Hours Gap for Prime-Aged Males
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Note: Estimates are for all males aged 25-54 from the Current Population Survey. The U3 measure is the official
BLS unemployment rate measure. The AHG measure is our baseline measure described in the text.
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Figure B.6. Contributions to the Aggregate Hours Gap by Demographics

10.0 |

5.0

(a) Age
1 —Age 18 to 24
20.0 ~
1 ——Age251to 54
----- Age 55+
15.0 4

Percent of Potential Hours

0.0

Percent of Potential Hours

- T T rl\ T T T IO T T T Lﬂ T T T LD T T T IU‘ T T T ‘\\l T T T Il-n T T T r\-n T
[=2] o)) o o o o i — —
[2)] (o)) o o o o o o (=]
- — (o] o~ (o] (o] o~ o~ o~
(b) Gender
20.0 -
15.0 -

- :\_\._J—’\—/\\

5.0 4
T =—Male
] —Female
O-O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
< ~ o [22] o (=] ~ n =]
)] o)) (=] Q (=] (=] o i i
)] (<)} o o o o o o o
- — (o] (o] o~ o~ o~ o~ o~
(c) Education
20.0 4
£
315.0 b
=
= =—Less than college
= ] —
£100 | College or more
& ]
S
=
g
2 5.0 |
D
~
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
< ~ o ™ o [s)] o~ n cQ
)] o)) (=] Q (=] (=] o i i
[=)] [s)] o o o o o o o
i — o~ o~ o~ ~ ~ ~ o~

Note: Estimates are the contribution of each listed demographic subgroup to the overall AHG measure. The
contributions are equal to their population share multiplied by the within-group AHG estimate. See text for details.
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