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Abstract

We consider the role of employment transitions on the evolution of earningssfand wages
in the U.S. economy from 1996 to 2015 using matched employer-employeeWataighlight
the role of particular employer-employee matches whose “match effect&€stireated using a
fixed effects regression. We find little evidence of excess wage cyclidalityew hires relative
to job stayers that are not accounted for by these cyclical match effActsrmal accounting
exercise allows us to measure the role of the cyclical job ladder in the evobftewerage earn-
ings, hours, and wages. Workers entering employment from nonemphbyraee low earnings,
hours and wages and these workers move into jobs with higher valuestofteaugh employer-
to-employer transitions. More frequent movements into employment fromnmglogment dur-
ing expansions tends to lower each average, while at the same time morenfrequ®oyer-to-
employer transitions provide an offsetting effect. We show that the eftéctsnemployment and

employer-to-employer transitions are driven by our estimated employer-gagpinatch effects.
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1 Introduction

Over the course of their careers, workers often change jbbase voluntary quits lead to jobs with
higher earnings, improved benefits, and longer tenure, anckrat a pace that is procyclical, rising
during expansions and falling sharply during recessfolespite a growing body of evidence that
the job ladder is important for worker outcomes, there hdasyabbeen an attempt to measure how
cyclical moves from worse to better job matches affect egsiihours, and wages in the aggregate.

In this paper, we estimate the earnings, hours, and wagesiatesl with particular employer-
employee matches and show how these match effects coettiaggregate growth in the average of
each. We then examine how these contributions vary with tieenployment rate from 1996 to 2015.
To do so, we take universe-level, matched employer-emplolga and use a simple linear regres-
sion framework to estimate the relationship between egsihours, and wages and the unemploy-
ment rate while controlling for time-invariant effects asmted with particular employer-employee
matches. We then propose a decomposition method thatetiffates changes in average earnings,
hours, and wages accounted for by workers who change enmp)dfiese who stay at the same em-
ployer, and those who transition into and out of employmemifnonemployment. We distinguish
between the contemporaneous effect of the unemploymenbratarnings, hours, and wages and
its longer lasting effects via the matches that form by editgg this decomposition to account for
components estimated in the regression model.

We find job match effects matter in the evolution of earnidgsyrs, and wages. New hires from
nonemployment have low match effects relative to incundeand workers obtain higher match
effects via employer-to-employer transitions. The pacéhi process is procyclical and a simple
extension of the Bils (1985) framework to control for matcfeefs produces substantially different
results than conventional specifications that control mspn-level fixed effects or use a first differ-
enced framework. In fact, much of the measured excess ajitfiof new hire earnings documented
in previous studies is accounted for by cyclical match e#feconfirming the predictions of recent
studies and the previous findings of Gertler and Trigari @08 paper by Hagedorn and Manovskii
(2013) documents an empirical relationship between wagdscamulative labor market tightness
over the life of a particular employer-employee match. Timdars conclude that since workers move
from worse to better matches more quickly in better laborkets; much of the measured cyclical
relationship between unemployment and wages is driven dghmguality. A similar argument is

1Barlevy (2002) called the lower likelihood of moving to ingmed job matches during recessions a “sullying effect”
and recent evidence in Cairo, Hyatt, and Zhao (2016), Hafiiyer et al. (2017), and Crane, Hyatt, and Murray (2017)
show that, during and after recessions, employment shahe ébw end of the job ladder where workers receive lower
earnings increases.



made by Gertler, Huckfeldt, and Trigari (2016), who find eoyelr-to-employer transitions, rather
than hires from nonemployment, account for the excessaglitli in new hire wage$.We also docu-
ment how the importance of match effects for earnings extémtiours and wages as well. The larger
impact of hours suggests incremental improvements in medtehts driven by employer-to-employer
transitions result in hours growth more often than wage ¢gnow

An additional contribution of this paper is that we propoed anplement an accounting method
that builds on Topel and Ward (1992) and Daly and Hobijn (3&6separating the influences of
different labor market transitions and documenting thendets through which earnings, hours, and
wages evolve. Following Topel and Ward (1992), we compargiegs before and after employer-
to-employer transitions to measure their effects andrdjsish between earnings growth that occurs
while an employee works for a particular employer and e@sithanges that occur when a worker
switches jobs. While they only consider a set of continuoeshployed male workers, we propose
an extension of their method that follows Daly and HobijnX@Pby accounting for entry from and
exit to nonemployment. This allows us to account for the dedsthrough which average earnings,
hours, and wages evolve over time.

Our decomposition shows most of the variation across tinay@nage earnings, hours, and wages
is associated with employer-to-employer transitions aadsitions into and out of nonemployment.
In particular, employer-to-employer transitions conitdto growth in average earnings, hours, and
wages while net employment flows contribute to decreaseseder, the contribution of these tran-
sitions to the overall average is larger during expansibas tecessions. The match effects associated
with moving into and out of nonemployment, as well as throegtployer-to-employer transitions,
vary with the unemployment rate. This is more pronouncechfiurs than wages, as most of the
earnings gains associated with employer-to-employesitians are due to changes in hours rather
than wages. Our decomposition results also highlight the&temxce of a cyclical hours job ladder as
workers leave low-hours jobs for ones that offer greatersiowich more frequently than the reverse.
Our finding echoes earlier work by Altonji and Paxson (1986Bpwighlight how frictions within job
matches restrict the feasible choice of hours. An implaratf this finding is that the abstraction
from an hours choice on on-the-job search in the literatuaéfbllows Burdett (1978) and Jovanovic
(1979) is a significant limitation. Workers are willing toke&jobs without any meaningful wage
changes but provide the worker with a preferred hours diloca

This analysis provides facts that are important for undexding the sluggish growth in real wages

2Note that while we find different results regarding the rdl@onemployment hires in wage cyclicality, the authors’
proposal that cyclical match effects lead to much of the eppa@xcess cyclicality of new hire wages is certainly condid
here.



and earnings that the U.S. has exhibited since the staréafatv millennium and its relationship with
recent changes in employment reallocation ratée document the gains to earnings, hours, and
wages that come from employer-to-employer transitions. |[&\Mhiis well-known that employer-to-
employer transitions are procyclical and dropped to histoivs following the 2007-2009 recession,
our work shows this decline led to lower match effects ovelifie of a job spell, with necessarily long
lived consequences. We also find the earnings changes atesbuiith increased job match quality
have an important role to play in determining earnings ghoawtd offer a couple of observations on
the causes and consequences of changes in employmentaéaltiorates that have generally been
ignored in the literature. Specifically, we find the nonempient margin has an offsetting effect
on earnings growth that is roughly equal in magnitude to Hraiags gains provided by more rapid
movement up the job ladder.

This paper proceeds as follows. In Section 2, we describentitehed employer-employee data
and how we prepare that data for analysis. In Section 3, weepteevidence from a regression
framework that extends Bils (1985) to include job-level rhagtfects. In Section 4, we document how
earnings, hours, and wages evolve in the U.S. over the y8a6s2015, highlighting the separate roles
of match quality, observable characteristics, and the ph&yment rate. A brief conclusion follows

in Section 5.

2 Data

The data come from the infrastructure files maintained byutfe Census Bureau’s Longitudinal
Employer-Household Dynamics (LEHD) program and are dbedrin Abowd et al. (2009). They
consist of total quarterly earnings reported by employerstates, who in turn provide these data to
the U.S. Census Bureau as part of the Local Employment Dyndedesal-state partnership.
Development of the LEHD data has allowed for the integratibjob-to-job flows and their asso-
ciated earnings, as defined in Hyatt et al. (2017). A job ituthed in the job-to-job flows universe if
an individual received wage and salary compensation fajdoheor at least two consecutive quarters
and the sum of earnings in those quarters is greater thanmhefearnings received for any other job
held during the same two quarters. We call these jobs “dombiamong consecutive quarter jobs”.
Instances when a worker changes the employer that is dotran@aong consecutive quarter jobs by
leaving a job with one employer and starting a job with ano#raployer in the same quarter are

3Previous studies such as Faberman and Justiniano (2018pyMbal. (2016), Hyatt and Spletzer (2016), and Hyatt
and McElroy (2017) suggest a relationship between labdtoion and worker compensation through a variety of
mechanisms.



called employer-to-employer transitions. These emplbgermployer transitions exclude spurious
identifier changes identified using the methodology oudimeBenedetto et al. (2007) and Abowd
et al. (2009). We also identify workers who transition intmaut of nonemployment and call them
employment-to-nonemployment and nonemployment-to-eympént flows, respectivell,.

2.1 Data on Earnings, Hours, and Wages

As mentioned above, the LEHD infrastructure files includeaadm total quarterly earnings reported
by employers. However, they do not include the total numbdrours worked. As a result, we
cannot calculate worker wages directljvloreover, we do not know if total quarterly earnings were
received for work completed during the entire quarter, oy a portion of it. To associate earnings
with a job, we therefore rely on a “full quarter” earnings cept that underlies the published LEHD
data; see Abowd et al. (2009), Hahn et al. (2017), and Hyadt.e2017). When jobs span three
consecutive quarters, we assume employees worked the ertdle quarter and the total earnings
from that quarter are their quarterly earnings rate. Werriefehis quarterly earnings rate as “full
quarter earnings.”

While LEHD full quarter earnings are obtained when jobs sgdeast three quarters, job-to-job
transitions as in Hyatt et al. (2017) are determined basetboninant among consecutive quarter jobs
which span at least two quarters. While there is mostly opetlaere are instances when the latter
does not have the former. Earnings are therefore attached-to-job flows in the following manner.
For jobs that span two quarters, earnings are deemed migsorgobs that span three quarters, we
use earnings from the middle quarter. For jobs that spandoarters, we average earnings from the
middle two quarters. For jobs that span more than four qugrtee average the pair of full quarter
earnings closest to the quarter of interest.

This corresponds to the full quarter earnings definitionrsjdb-to-job flows specified in Hyatt
et al. (2017) and can additionally be applied to job staysrsvall as transitions into and from
nonemployment. Formal definitions are presented in AppeAdibut an overview is as follows.

If the maximal source of earnings for workezomes from employey at timet, then we sayl;jt = 1,

“Note this means, relative to the definitions in Hyatt et aQ1(?), our employer-to-employer transitions only include
those that are “within-quarter” where workers receive #ays from both the old and new dominant employer in the
quarter of transition. Transitions where employees seépdram jobs with one employer and start jobs with another
employer in the subsequent quarter, called “adjacenttgrigob-to-job transitions, are categorized as flows intal a
from nonemployment since they generally include a shol sp@onemployment. However, the findings reported here
are not sensitive to whether adjacent-quarter flows argoged as employer-to-employer transitions or transgimto
and from nonemployment.

5See Kurmann and McEntarfer (2017).



otherwised;jy = 0. We define transition types by comparing the dominant eyeplat timet, dij,
with the dominant employer at tinte- 1, djjt_1. If dijt_1 = dijt = 1, then workei is a job stayer and
st = 1. If workeri has two distinct employergandk (i.e., j # k) such that;ji_; = 1 anddj = 1,
then that worker made an employer-to-employer transitigudlly a voluntary quit) from employer
j to employerk andgi; = 1. Some workers are employed at titiaut not at timd — 1 and sadi = 1
for somek butd;jt—1 = 0Vj. Such nonemployment-to-employment transitions are @ehoynj; = 1.
Likewise, some workers are employed at time1 but not at timd. For such workers transitioning
from employment to nonemploymet,;_1 = 1 for somej butd; = 0 Vk andrj; = 1.

We also explore the contribution of hours and wage changearnangs growth. Since the states
in our sample do not have hours data for the entire time pewedely on an imputation of hours to
obtain an hours time series for the years 1996-20T6.do so, we use data from four LEHD states
that collect employer-reported data on employee hbéiNste that employers repdnburs paid rather
thanhours worked so the cyclicality of hours may not line up exactly with measufrom household
surveys such as the Current Population Survey. For a coroparfour data series to other available

data on earnings, hours, and wages, see Appendix C.

2.2 Analysis Datasets

We use two analysis datasétsThe first uses a one percent sample of a set of four statesatat h
data on worker hours, whenever available, from 1996 to 20Mhile this dataset does not rely
on imputation, it is an unbalanced panel of states that meresents more recent years due to data
availability. The second dataset uses a one percent sarhplset of eleven states that have data
available consistently from 1996 to 201%.Although hours are mostly imputed for this dataset, it
possible to present time series evidence for this set adstaill figures in this paper therefore use
the eleven state dataset. It is possible that labor forcgosition effects bias the results for the four
states relative to the country as a whole or the businesg.cyldiis is not an issue with results for
the eleven states as our hours imputation relies on a missimgjtionally at random assumption that
essentially reweights the observed data by the likely hasssciated with workers who have a given
set of observable characteristics.

SFor details of our imputation of hours, see Appendix B.
"These states are Minnesota, Oregon, Rhode Island, and W&t
8Basic summary statistics are available in Table D1 of Appebd
9The data use agreement under which this research was cedchlates restrictions on the release of state-specific
results, so results for our four states with hours data avaye pooled overall states, and only regression outpubisish
10These states are California, Colorado, Idaho, lllinoispsés, Maryland, Montana, North Carolina, Oregon, Wash-
ington, and Wisconsin.



In what follows, we present evidence from both datasets edarpossible. Comparison of point
estimates from both data sources should provide a rangdiofagéss on the cyclicality of earnings,

hours, and wage growth in the presence of uncertainty frowrlamarket composition and imputation.

3 Regression with Employer-Employee Match Effects

We now introduce employer-employee match effects into eegsgon framework that measures how
earnings, hours, and wages, generically denoteg lbgr workeri at timet, vary with the unemploy-
ment ratel;. We follow the empirical specification of Bils (1985) and tlterdature that follows in
assuming individual change in earnings, hours, or wagedbearaptured by the following reduced-
form statistical framework?

Vit = (Y1 + GitY2 + NitYs) + Xit B + Uit (1)

Parametey captures how the dependent variable changes with the ungmeht rate in a manner
that is common to all workers with earnings at tileéWe also include parameters that capture the
extent to which workers who are newly hired in quattaray have earnings that change differentially
with the unemployment rate, as most studies that regressigaror wages on the unemployment rate
have found new hire earnings respond more to the unemplayratn Following Haefke, Sonntag,
and van Rens (2013) and Gertler, Huckfeldt, and Trigari (204@ distinguish between new hires
coming from another employer (employer-to-employer ob®jo-job” transitions)y or nonemploy-
mentn;. The variablesy andn; are dummy variables as defined in the previous section anel hav
marginal effectgs andys, respectively. Note these interaction terms mgazan be interpreted as the
change specific to job-stayers whygandys are measures of excess cyclicality relative to job stayers.
We also include a row vector of time-varying observable abtaristicsg; with marginal effects given

by the vectorB3, which include age, job tenure, and dummy variables thatatd whether a worker

is newly hired from another employer or nonemployment, Waett is the last quarter of a specific
employer-employee match by type of new hire, as well as ti@eds and seasonal effects that are
specific to particular transition types. The residuglis assumed to be additively separable into two

components:

Uit = it + &it, (2)

11See Abraham and Haltiwanger (1995) for a survey of measureofievage cyclicality.



&t is the i.i.d. error term and;; is an effect that persists over time. We allow to take one of two
forms. In our first set of specifications, we follow Bils (1985)d most of the related literature and
assumen;j; = d;, that is, each person has a time-invariant effect. In thi® can empirical strategy
that uses either person-specific fixed effects or estimheesrst difference of equation (1) will yield
unbiased estimates of the parameters of intgresh, andys. In our second set of specifications, we
allow ajt = ajj for any match between persoand employeyj that exists at time, a method previous
explored by Gertler and Trigari (2009).

The latter set of specifications allows any particular eiygleemployee match to have its own
effect. Under the assumption of this specification, the ddash specification can be biased if the
deviation of the estimated person effect from the true meffgttd; — aj; is related to the dependent
variable of interesy;; and the unemployment rate. This would mean convention@hatgs ofy, »,
andy; from a person-specific fixed effects or first difference sggtare biased. There is reason to
believe this is the case. First, match effects are, by assompelated with the dependent variables
of our regressions. Second, there is ample recent evidemiweHaltiwanger et al. (2017) and related
studies that find movement from worse to better job matcheoisyclical, suggesting average match
effects may be higher when the unemployment rate is lowereieeless, match effects will pick up
a variety of effects, including match quality and any peesit effects of labor costs as in Kudlyak
(2014). In practice, we will not be able to distinguish amdémgse mechanisms.

In Table 1, we show the main results of our regressions ofiegsnhours, and wages on the
unemployment rate, using person-specific and match-spedfidicts as well as a first difference spec-
ification. We find the earnings, hours, and wages of job stagee procyclical across all model
specifications and datasets (see rows labeled Baséfing)h earnings increasing by 0.8% to 1.8%
and hours and wages growing 0.2% to 0.9% in response to a oocenpéncrease in the unemploy-
ment rate. Moreover, the proportionate cyclicality of éags is greater than either of its components.
While not the focus of Bils (1985) and related literature, timelifig that job stayer wages respond
to the unemployment rate is consistent with previous finslivghich also report results of similar
magnitudes.

Cyclicality of new hires from another employgk or nonemployment;; can be expressed by
summing the parameter estimate for job stayers with thepeetive parameter estimate for excess
cyclicality. All specifications indicate the earnings, Ineuand wages of new hires are procyclical, but
we find very different estimates across our various spetifica. Most studies following Bils (1985)

12Because we are interested in estimating an effect assdaidtie each employer-employee match for our later work,
our results in Table 1 use all workers. However, most of tleediure impose a maximum nonemployment duration when
including hires from nonemployment. We do this in Append&ble E1, and obtain results similar to thsoe in Table 1.



Table 1: Earnings, Hours, and Wages Regressed on the UnemghbyRate

First Difference Person-specific Fixed Effects Match-dpeEixed Effects
Earnings Hours Wages Earnings Hours Wages Earnings Hours gedVa

Four States with Observed Hours Data,
Unbalanced Panel of Sates

Baseline —0.009** —0.007* —0.002*  —0.018** —0.009** —0.009**  —0.009** —0.005"* —0.004"*
() (0.001)  (0.001)  (0.001) (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)
New hire: ~ —0.035** —0.014"* —0.020"*  —0.019** —0.013** —0.006**  —0.003** —0.005"*  0.003**
Emp. §5) (0.004)  (0.004  (0.003) (0.001)  (0.001)  (0.001) (0.001)  (0.001)  (0.001)
New hire: ~ —0.090** —0.060"* —0.026**  —0.016** —0.012** —0.003**  —0.004** —0.005**  0.002"**
Nonemp. {5)  (0.004)  (0.004  (0.002) (0.001)  (0.001)  (0.001) (0.001)  (0.001)  (0.000)

Eleven States with Earnings 1996-2015,
Mostly Imputed Hours and Wages

Baseline —0.008** —0.003** —0.006"*  —0.014** —0.006** —0.009**  —0.009** —0.002°* —0.007"**
() (0.000)  (0.000)  (0.000) (0.0000  (0.000)  (0.000) (0.0000  (0.000)  (0.000)
New hire: ~ —0.062** —0.029** —0.033**  —0.018* —0.012** —0.006"*  —0.003** —0.004** 0.000
Emp. () (0.002  (0.002  (0.002) (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)
New hire: ~ —0.068** —0.023** —0.038*  —0.013** —0.010"* —0.004"*  —0.004** —0.004** 0.000
Nonemp. 5)  (0.001)  (0.002  (0.002) (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)

Regressions were run using two analysis datasets. The tab sesults are from regressions using non-imputed, disggged earnings, hours, and wages data
from four states. The bottom set of results are from regoessuising non-imputed, disaggregated earnings data antfyrimoputed, disaggregated hours and
wages data from eleven states. Regressions were run usirgj diffierence specification as well as with person-spefied effects and match-specific fixed
effects. Additional control variables for all three spemitions include age, job tenure, and various dummy vamsahlgt indicate whether a worker is newly hired
from another employer or nonemployment, whether it is tlsé daarter of a specific employer-employee match by type wfhiee, and specific time trends and
seasonal effects that are specific to particular transffipes. Earnings and wages series are presented in log 26&thoodollarsy; is the parameter estimate for
the seasonally-adjusted national unemploymentugtand provides the responsiveness of job stayers the parameter estimate for the interaction term of the
seasonally-adjusted national unemployment rate and adlag fiew hire from an employer-to-employer transitigg, i.e., the responsiveness of employer-to-
employer transition hires relative to stayeysis the parameter estimate for the interaction term of them®ly-adjusted national unemployment rate and a flag
for flows from nonemployment to employmentyj;, i.e., the responsiveness of new hire from nonemployméative to stayers * denotes statistical significance
at the 10% confidence level, ** at the 5% confidence level, @t 1%.



employ a first difference specification, and such estimat® surveyed by Pissarides (2009) who
concludes wages of new hires decline by three percent foy evee percentage point increase in the
unemployment rate. Our finding that wages respond from 22684+ 0.2%) to 4.4% (38%-+ 0.6%)
aligns with the literature, although this is on the highed efithe range of surveyed estimates. The
response of hours to the unemployment rate has fewer regeneoints in the prior literature for
comparison, but we find hours respond to increases in the piogment rate in a somewhat lower
range of 1.3% to 3.2%. The change in earnings is approxign#tel sum of the response of hours
and wages, and is larger than each. Using person-specifiteffects generally yield lower estimates
of the wage and hours cyclicality of new hires than the firffiedence specification, which is the
most commonly used strategy, with point estimates rangimg f1.2% to 1.5% for wages and 1.6%
to 2.2% for hours. Nevertheless, estimates with personHspéxed effects still suggest substantial
excess cyclicality of new hires relative to job stayershidot new hires from employer-to-employer
transitions as well as hires from nonemployment.

Controlling for employer-employee match effects yield velifferent estimates of the excess
cyclicality of new hires relative to the first difference goerson-specific fixed effects specifications,
consistent with the previous findings of Gertler and Trig2609). In our four state dataset, which
does not have imputed hours or wages, new hire wages areyi@gsatthan job stayers, although
still slightly procyclical. In our eleven state specificatj new hire wages are found to be no different
than those of job stayers. In contrast, hours are still mpeaal for new hires relative to job stayers,
although the magnitude is lower in the range of 0.6% to 1.0%e differences in the responsiveness
of hours versus wages suggest the excess cyclicality ofatrergys of new hires is driven by hours.

These results indicate match effects account for the exxedigality of new hire wages in the
empirical work that follows Bils (1985). Interpreting thefsedings requires consideration of some
technical nuances, which we describe here. After contiglior a time-invariant effect that persists
throughout an employer-employee match, excess cyclicatinew hire wages necessarily reflects
earnings responses to the unemployment rate that arettngnshny transitory effect of the unem-
ployment rate at the start of the job match has either notefilean offsetting effect on wagés.This
means all of the measured excess cyclicality of new hirggivelto job stayers reflects a relationship
between the unemployment rate at the start of the job matthhenpermanent component of wages
that persists throughout the employer-employee match.

Bwe concede that an offsetting transitory effect of the urlegapent rate is somewhat surprising. We can only
speculate as to the mechanisms that might lead to this palterffiect, but if the frequency and magnitude of hiring
bonuses are not in general directly tied to salaries or enémoonditions, then this would lead to a transitory offieett
effect of the unemployment rate. Given data limitationsareunable to test that mechanism here.



Recall these employer-employee match effects may be driyeawd mechanisms. One mech-
anism is the fundamental quality (or productivity) of pamtar employer-employee matches, em-
phasized in the recent work of Hagedorn and Manovskii (2@t8) Gertler, Huckfeldt, and Trigari
(2016). During recessions, workers may be less likely toeriato matches that are a better fit for
them. On the other hand, it may be that labor is simply leslycdsrring recessions due to labor
market slack and diminished worker bargaining power, and #were is a long-term contract for
compensation at the start of a job, then the quality or prindticof the match does not necessarily
have an explanatory effect. The latter mechanism has Hlgdee¢n explored by Shimer (2005) and
Pissarides (2009) as a method of resolving the employmaatiity puzzle, highlighting how labor
market search models struggle to have employment rathertages respond to changes in economic
conditions.

On their own, our results do not allow us to distinguish betwenatch quality and bargaining
power associated with labor market tightness. One tesposexd by Gertler, Huckfeldt, and Trigari
(2016), is to measure whether new hire wages of workers in@mpto-employer transitions are
more responsive to the unemployment rate than those of whieed from nonemployment. They
argue that, if wage cyclicality is driven by employer-toq@oyer transitions, then this indicates the
cyclical job ladder, which is generally understood to mowerkers from less productive to more
productive matches, explains measured wage cyclicaligrtl€&, Huckfeldt, and Trigari (2016) im-
plement this test using data from the Survey of Income andr@ro Participation and find the excess
wage cyclicality of new hires is driven by employer-to-eoy@r transitions rather than hires from
nonemployment. Our matched employer-employee data ddesonfirm their results and we find
instead that the wage response of hires from nonemployreesitilar to that of workers undergo-
ing an employer-to-employer transition. Neverthelessew hires from nonemployment have higher
earnings, hours, and wages during expansions relativentivazions, this does not rule out a strong
role for a cyclical job ladder, which we explore in the accing framework that follows.

4 Match Effects and Average Earnings, Hours, and Wages

We now turn to the evolution of earnings, hours, and wagegdmemate. Here, we propose and imple-
ment a method of accounting for each of these that distihggishanges associated with job stayers
from changes associated with employer-to-employer triangirs and nonemployment entrants and
exiters. We then further decompose each of these into coempethat are associated with changes
in the unemployment rate, match effects, and other obskendiaracteristics, using our estimation

10



of equation (1). Note estimates in Table 1 show the cycticali equation (1) relative to overall
cyclicality.

4.1 Accounting Method

Consider the evolution of an average related to dominant@ept from time — 1 to timet. Recall
that by comparing dominant employer statligs_; at timet — 1 andd;q at timet, workers are in
one of four categoriesit € {St, Git, rit, Nit }, Which denote binary indicator variables wheyeindi-
cates a job stayer who remains employed by the same emptpyerdicates a worker who has an
employer-to-employer transition between tinbesl andt, r;; indicates a worker has left employment
for nonemployment, and;; indicates a previously nonemployed worker entered empém¢nSince

an average equals the weighted sum of its components’ a&rag can express the change in the
average of our variables of interest from titne 1 to timet, Ay; = y; — y;_1, in terms of the share of
employment for each type and its average for timesl andt. Let the total number of job stayers,
employer-to-employer transitions, separations to noneynpent, and entrants from nonemployment
be S, @, R, andN;, respectively. Then the number of workers employe®is; = § + Qi + R

at timet — 1 andD; = S + Q¢ + N; at timet. All changes in employment are consequently due to
net entry from nonemployment. N; > R;, then entrants from nonemployment outnumber separators
and employment increases. LikewiseNif< R;, employment decreases. Given this notation, we can
express the change in average as:

—  2iStYit + 2iGitYit + ZiMitYit  ZiStYit—1 — 2iGitYit—1 — ZifitYit—1
= Dt - Di-1

[ / [\ J/

earnings at time earnings at time—1

3)

Separating counts by transition type gives us:

Ay — S Zisyit n % ZiGityit +&Zinnyn_ S Zistyit-1 % ZifeYi-r R ZiritYie-1
Dt § Dt & Dt M D1 § D1 & D1 R

Since job stayers and workers undergoing employer-to-@yeplransition are employed in tinhe- 1
and timet, we can regroup terms by separating their relative corttdbuo the change in the average
from the relative change in their shares. This allows us tsicter growth in our variables of interest
due to factors other than changes in labor market compnositige call the change in the category
average the “intensive margin” and the change in the cayegjware the “extensive margin.” We then
have:
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intensivve margin
(E_ S )ZiSt(yit+Yit—1)+<g_ Q )ZiQit(yit+Yit—1)+&Zinityit R Ziniie-a
Dt Dt 25 Dt Dt 2Q; Di Nt D1 R

(& J/

Y .
extensive margin

We can now express the change in the aggregate as the sumaafntindbution associated with job
stayers, the contribution associated with employer-t@legyer transitions, and the sum of the move-
ments into and out of nonemployment plus the change in sargeb stayers and employer-to-
employer transitions, such that:

S, S oo
Ag; — D7D Zisibyi | B Dog Zieyi , M (Zi NitYit—1 ) R (Zirityitl —y) @)

2 s '~ 2 @ b\ N~ ") b\ R 7

job stayers emp.-to-emp. nonemp.-to-emp. and emp.-to-nonemp.

wherey; is the weighted average for job stayers and workers undeggam employer-to-employer
transition, i.e.

i = S (ZiSt (Vit +yit1)) L@ (Ziqit (Vit ‘|‘Yitl)) .
S+Q 25 S+ 2Q

The formulation for the growth ig in equation (4) has an intuitive distiction between the eesp
tive contributions of job stayers, workers undergoing eaiet-to-employer transitions, and workers
transitioning into and out of nonemployment. Essentialgch component contributes a weighted
difference. For job stayers, the change in the average igptied by the average share of job stayers.
Similarly, for employer-to-employer transitions, the oba in the average is multiplied by its aver-
age share. Nonemployment transitioners move from havingamoings and not contributing to the
average to having earnings and contributing to the ave@géce versa. Their impact is therefore
related to how different they are from workers who are cardirsly employed in timesandt + 1.
The frequency of entry from or exit to nonemployment is th@lsof this difference.
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4.2 Job Stayers, Employer-to-Employer Transitions, and Nonemployment

In this section, we consider the time series properties efall/growth in earnings, hours, and wages
and examine the contribution made by each type of labor nmémdkesition weighted by the average
share of that categofy. Results from decomposing earnings, hours, and wage chamgj@is iman-
ner are shown in Figure 1. We find all three variables exhibiilar patterns and trends and the
relative contributions of stayers, employer-to-emplayansitioners, and movements into and from
nonemployment vary significantly over the time period.

We first consider earnings growth, shown in Panel itajt the beginning of the time series,
earnings increased by 0.5% to 1.0% every quarter until tfod 28cession when growth fell to just
above zerd® It hovered there until the 2007-2009 recession when it dedpgven further to -0.5%.
Earnings growth has since became positive, even reachiig ih.recent years.

Looking at the contribution made by each type of labor matkansition, we find earnings
growth for job stayers exhibits the same trend and magniagdeverall growth. Earnings growth
for employer-to-employer transitions, however, accodotsa large, positive share that adds 1.0%
to 1.8% to overall growth each quartér.This growth occurs even though less than ten percent of
workers change jobs because the earnings contributiomzipmattely quantifies not only frequencies
but also earnings changes of each job transition type antbjgtib flows have proportionately higher
earnings changes, generally in the high single digits ordouble digits.

Meanwhile, the extensive margin - net flows into and from mopleyment - has a strong, negative
contribution, subtracting between 0.5% and 1.8% from egshgrowth each quarter. It is the most
negative during the expansion years of the late 1990s, wimghogment growth was the most rapid.
Interestingly, earnings changes from job-to-job flowstglly contribute a similar absolute magnitude
to overall earnings growth as nonemployment flows, but halrfexent direction of effect. Since both
are roughly procyclical, the nonemployment flows subtrasslfrom earnings when job-to-job flows
are contributing less. The relative balancing of these @maidrs suggests stayers drive the shift in
overall earnings growth during the late 1990s. Howevegesitie overall amount of change in log
earnings is smaller than the proportionate change in lgtredge is less growth to explain.

Formally, this is presented in equation (4).

15We examine the change in log earnings. Since log earningspmr@ximately equal to percentage changes, this aids
in the interpretation of these results. A log transformatieduces the influence of very high earners and describegeba
closer to changes in median earnings.

160ne exception is a decline in earnings in the first quarte©601

170f the series displayed in Figure 1, the job stayers and bwesamings growth series demonstrate significant noise,
especially when compared to the job-to-job flows and net eympént margin series. This volatility is seemingly absent
in series showing average compensation and earnings in.gieHdwever, such a comparison is misleading as the former
is a log series while the latter are typically levels serdereover, both are usually seasonally adjusted.
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Figure 1: Average Change and Contribution by Component
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Notes: All series are log series that have been seasorgjligtad and Henderson-filtered using x12. Earnings and
wages series are presented in log 2014 constant dollarde8lageas indicate recessions. Overall indicates the total
change. Stayers indicates the component attributablestolthnge for job stayers multiplied by the average share of
job stayers. Emp. to Emp. indicates the component attiiieite the change for employer-to-employer transitions
multiplied by the average share of employer-to-employamdgitions. EN & NE indicates the sum of the component
attributable to the difference between entrants and esatertiplied by the average share of entrants and exiters and
the change in share of employment where data are observaittipled by the average for that quarter.
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The pattern of hours and wage growth is qualitatively sintitathat of earnings growth and the
time series for both are shown in Panels 1(b) and 1(c). Spatltyfi note how employer-to-employer
transitions contribute positively to overall growth in lieland wages throughout both time series.
Their hours consistently increase by 0.5% to 1.5% per quaité wages increasing substantially
less at 0.25% to 0.5%. This is a striking finding and suggesid@yer-to-employer transitions are
associated with substantial hours increases that arerldirge wage gains. As a consequence, it
appears earnings gains for employer-to-employer tramsitare accompanied by growth in hours that
surpasses growth in wages. The net employment contribtttioours and wage growth is consistently
negative and has a comparable pattern to that of earnings.

There are some differences among the three panels. Eagriogth of job stayers become pos-
itive following the 2007-2009 recession in 2012. This cdmition was accompanied by wage in-
creases around the same time, but not a substantial houesigec It is critical to note that, in con-
trast, the earnings growth observed in 2012 in the aggregateaccompanied by hours growth, not
wage growth which did not become positive until 2014. Moredally, wages increased by as much
as 0.5% in the late 1990s and then experienced no sustainedihgiollowing the 2001 recession
until 2014. Job stayers played a prominent role in reduciagenosses and contributing positively to
overall wage growth since 2010. This growth is even mor&kstansidering movements into and out
of nonemployment, which continued to contribute negayiweith decreases of 0.2% to 1.0%. Once
again, this negative impact broadly offsets the positivetigoution of stayers and job-to-job flows
wage growth, except in the late 1990s and after 2014 where gagvth was positive overall.

In all of the Figure 1 panels, the net contribution of nonesgpient is negative. Quarterly de-
creases can be close to zero during downturns but grow initodgrduring expansions. For earnings,
this is because those entering nonemployment tend to eazh mare than those exiting nonemploy-
ment; see Daly and Hobijn (2018]. Interestingly, the same relationship holds for hours. &8
work fewer hours than exiters suggesting an active hourtaydber.

This countercyclical dampening effect is also apparenivage growth, as fewer entrants enter
and relatively high-wage exiters contribute less to wagsvgin. This extensive margin calculation is
the closest in this paper to the extensive margin wage atioguexercise of Daly and Hobijn (2016).
Our results are similar but somewhat less cycliaDaly and Hobijn find the extensive margin from
the CPS subtracts slightly more than 2.0% from wages on anahtasis, which is roughly four
times what we find. Moreover, instead of becoming slightlgipee in the wake of the 2007-2009

18Recall the number of entrants exceeds the number of exiée@use the number of employed is increasing.
19See Daly and Hobijn (2016), page 30, Figure 4. Note Daly anbijH@2016) are interested in median earnings,
hours, and wages, while we are interested in the averagebf ea
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recession, we find the quarterly net subtraction reaché$ arid does not make a material positive
contribution to wage$?

4.3 Merging Results from an Unemployment Regression into the Decompesi
tion

We now measure the extent to which match effects, the ungmmelot rate, and other observable

characteristics account for growth in earnings, hoursyeagks. To do so, we substitute our estimated
parameter vectors of these components from equation @ eopation (4). The average change for
job stayer can be expressed as follows:

s s
T Dt 1 ZiStdy T Dt . TistAx 3 D + Dt 1 ZistAuity D + Dt 1 ZisitA&t

2 S 2 S 2 S 2 S ®)

whereAxi; = Xit — Xit_1 IS the change in the vector of observable characteristars fimet — 1 to
timet, Auiy = Ui — Uit—1 IS the analogous change in the unemployment vagtet {uit, GitUit, NitUit },
andAé_it = é_it — é_itfl is the change in the estimated residual. Note that, by aeet&in, stayers never
have any change in match effects (since they are constaahjoemployer-employee combination),
so this line is equal to zero throughout the time series. Tmribution of job stayers to the overall
average defined in equation (4) requires the tgh%'f—l, which denotes weighting by their average
share of total transitions.

We can write a similar expression for growth associated witiployer-to-employer transitions
weighted by their transition shares:

Qt & Qt & & Q
+ Di_1 z|Q|tAYt + Di_1 quIIAXItB + + Di_1 leltAultV+ + D1 ZiGitAdit i

2 Q 2 O 2 Q 2 Q ©)
Qt + Dthl it A&t
7R

where the change in estimated match effects is denotédiy= ai; — Git_1.

To obtain the contribution of nonemployment, we comparaiegs, hours, and wages of these
transitioners with those of all other workers. For workeogng from having no earnings to positive
earnings in time, we have the following relationship for average growth vistggl by their transition

20some of this may be accounted for by the fact that our timeesemalysis involves a Henderson filter that takes a
moving average across quarters.
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shares:
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wherex; is a row vector of average observable characteristics & row vector of unemployment
interacted with job transition typd); is an average of fitted match effects, afads an average of
fitted residuals, where the average of each element geltedemoted byg; is

6= S (ZiSt(giH-Qitl))Jr Qt (ZiQit(git+9it1))_

S+Q 25 S+& 2Q
For employment-to-nonemployment transitions, we havéath@wing relationship for average growth
weighted by their transition shares:

R (zirityie1 o\ R (Ziriie—1 o\ 5, R (Zflitlie-1 ) o
Dt( R yt) —Dt< R Xt)B+Dt< R Ut> v+ (8)

R [ ZiritQit—1 R [ Ziritéit—1  ~
E( R “‘)*E( R 5‘)

4.4 The Role of Match Effects, the Unemployment Rate, and Other Observ-
able Characteristics

The results of this decomposition for earnings, hours, aages are shown in Figures 2, 3, and
4, respectively. We show this decomposition for job stayerpiation (5)), employer-to-employer
transitions (equation (6)), and net employment flows (dqud¥) minus equation (8)). Each type has
a panel comparing its time series from the baseline decaitigros Figure 1, labeled “Total,” to lines
showing the contribution of match effects, the unemploytmate, other observable characteristics,
and a residual. Each of these four components are equal toteieprior to seasonal adjustment and
taking a moving average, and differences due to teepest adjustments are small.

First, consider how earnings for stayers evolve in Pangl A{lae unemployment rate contributes
procyclically, adding 0.2% to 0.4% to earnings growth dgrexpansions but subtracting 0.1% to
0.5% during recessions. Meanwhile, changes in observdialecteristics always contribute posi-
tively, about 0.3% to 0.4%. This is natural since job tenuré age for stayers go up over time and
both are associated with earnings increases. There isyalboatity in this line as it falls to 0.0% after
the 2007-2009 recession. This is a longer-term consequadrtbe decline in hiring rate that occurs
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Figure 2. Earnings Growth: Regression-Based Decomposition
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Notes: All series are log series that have been seasordjligtad and Henderson-filtered using x12. Earnings series
are presented in log 2014 constant dollars. Shaded areigstimdecessions. Total indicates the total change for
the given job transition type. Match Effects the componetitbaitable to employer-employee match effects. Un-
employment the component attributable to the seasond|lysted national unemployment rate. Other Observables
the component attributable to other observable charatitey including age, job tenure, and dummy variables that
indicate whether a worker is newly hired from another emeitayr nonemployment, whether it is the last quarter of
a specific employer-employee match by type of new hire, asagdime trends and seasonal effects that are specific
to particular transition types. Residual the componenibatible to the remainder.

18



during and persists after recessions: since recessiothsddewer low-tenure workers (see Hyatt and
Spletzer 2016) and returns to job tenure are greatest eaaljob spell, stayers as a group accumulate
less returns to job tenure during downturns.

The residual, which necessarily includes anything notuwapkin equation (1), also plays an im-
portant role. It is persistently negative from 0.0% to 1.@#¥tsetting much of the earnings increases
associated with changes in the unemployment rate and olbiservable characteristics. It appears
earnings growth following the 2007-2009 recession is duesidual factoré! In the previous sec-
tion, we noted earnings growth among stayers was accontpagigvage and not hours growth. In
comparing the panels for stayers in Figures 2-4 (Panels 2(@), 4(a)), it appears observed earnings
growth was accompanied by wage growth that was also due itusdsather than cyclical factors.
In contrast, any persistent increase in hours growth agpedre due to cyclical factors following the
2007-2009 recession with substantial transitory effeatstd residual sources of variation as seen in
Figure 3(a).

The evolution of earnings when workers undergo an empltyemployer transition is quite dif-
ferent from that of job stayers and is shown in Panel 2(b)s ®liargely due to earnings changes asso-
ciated with increased match effects, which explain abot 80the level and variation in the overall
contribution to total earnings change. On average, matectsfcontribute about 1.0% throughout
the time series, going as high as 1.5% in the late 1990s. Haises to 0.5% during recessions with
no recovery to pre-recession levels after the 2001 reaebsioa recovery to pre-recession levels after
the 2007-2009 recession. This procyclical behavior is dile to workers changing jobs more rapidly
during expansions and match effects resulting in largeesmses during expansions. Unemployment
slightly offsets these gains: when a worker begins a newy@ballow for new hires to have excess
sensitivity to the unemployment rate and have a persisegative effect by construction. However,
this contribution is typically near zero so not much is dffséncreases associated with other ob-

2lwhile an exhaustive attempt to model cyclical earnings charng beyond the scope of this paper, it may be useful
to provide some guidance for the level and time series ptigsenf the residual line. As stated above, these necegsaril
capture features of the process that determines earnifgsh(are unobservable to an econometrician) but are noticpt
in the empirical specification in equation (1). The persistevel difference most likely reflects the fact that we only
allow returns to job tenure to increase, and do not have &sponding “time from exit” series, as well as any failure to
capture the true polynomial to capture returns to job teitsedf. Furthermore, we only allow for excess sensitivaythe
unemployment rate in the first quarter of a particular jolo #tiere may be analogous earnings changes that occur atthe en
of a job spell. Temporary increases may be due to omittedbtas and model misspecification. The temporary increases
in the unemployment rate may be due to earnings adjustmémg benlinear in the unemployment rate: for example,
an adjustment from 7% unemployment to 6% may not cause wagasrease much, but when the unemployment rate
changes from 5.5% to 4.5%, the labor market might be quite egd so job stayers may accumulate additional earnings.
The earnings increase in the late 1990s may also be assbuidteincreases in labor productivity. Finally, we would
expect to see countercyclical increases in the residua¢ iflhemployment rate affects earnings in an asymmetric enann
specifically, if earnings increase more as the unemploymaatdecreases than they fall when it rises, which wouldoccu
if there are some downward rigidities in the wage and houtmgeprocess.
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Figure 3: Hours Growth: Regression-Based Decomposition

(a) Stayers
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Notes: All series are log series that have been seasordjligtad and Henderson-filtered using x12. Shaded areas
indicate recessions. Total indicates the total changdgiven job transition type. Match Effects the component at
tributable to employer-employee match effects. Unemplaythe component attributable to the seasonally-adjusted
national unemployment rate. Other Observables the conmp@tiibutable to other observable characteristics, in-
cluding age, job tenure, and dummy variables that indicdtetiaer a worker is newly hired from another employer
or nonemployment, whether it is the last quarter of a speeifiployer-employee match by type of new hire, as well
as time trends and seasonal effects that are specific taydarttransition types. Residual the component attridatab
to the remainder.
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servable characteristics are approximately 0.1% to 0.28baae procyclical. This procyclicality is
primarily due to workers aging as well as our inclusion of @-guarter penalty associated with the
last quarter of a particular job for all new hires and the taigally higher seasonality associated
with the earnings of job changers since different transitigoes were allowed to have different sea-
sonal effects. The residual line is small but also genegadlsitive at 0.0% to 0.2% with occasional
short-term declines.

In comparing earnings growth to the time series for hoursvaagles in subsequent figures, it is
clear both wages and hours are sources of earnings growgimfjployer-to-employer transitioners. In
particular, Figure 3(b) and 4(b) show match effects are kegccounting for hours and wage growth
following the 2007-2009 recession. We interpret theselteas follows. Employer-to-employer tran-
sitions constitute a substantial portion of earnings ghdwthe aggregate economy. These transitions
are accompanied by both wage and hours increases, but hmnssage substantially larger in mag-
nitude. In attempting to account for these increases, wehinas gains for employer-to-employer
transitioners are accounted for by improvements in timarniawnt match effects across employer pairs
that result in increases in hours for transitioning work@&itsese increases in hours appear larger than
any associated increases in wages and represent a chanealrfiings growth that is usually not
considered in search and matching models. In particulagrgee this represents evidence of a job
ladder in hours that has typically been ignored in the litee

Panel 2(c) shows the contribution of movements to and fromengployment to growth. Like
employer-to-employer transitioners, earnings changssceasted with match effects for exiters and
entrants tract the overall contribution quite closely argl&n most of the level and intertemporal
movement. However, rather than being positive, they haveffsetting effect, subtracting around
1.5% from earnings change on average. Only during the 2008-Pecession does this decrease in
magnitude to 0.75%. However, it returns to 1.5% by 2012 anthres there. All other mechanisms
have a much smaller role. The unemployment rate has a edyshegative effect of 0.1% to 0.2%,
mostly due to new hires - in this case, new entrants - haviegexsensitivity to the unemployment
rate. There are two main channels for the small increaseeindle of the unemployment rate during
and after recessions. First, the (albeit small) excesstaatysof new hires increases during recessions
even as such workers enter less frequently. To understanskttond channel, recall the unemploy-
ment penalty for exiters relative to all workers enters tkeainposition with a negative sign; see
equation (4). Since we do not allow for excess sensitivitgxifers to the unemployment rate in
equation (1), exiters look more like other workers duringessions via this channel so the general
intuition that more exiters increases the average doegapdy.a0ther observable characteristics have
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Figure 4. Wage Growth: Regression-Based Decomposition
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Notes: All series are log series that have been seasordjligtad and Henderson-filtered using x12. Wage series are
presented in log 2014 constant dollars. Shaded areas iadexessions. Total indicates the total change for thengive
job transition type. Match Effects the component attribleao employer-employee match effects. Unemployment
the component attributable to the seasonally-adjustédmredtunemployment rate. Other Observables the component
attributable to other observable characteristics, iriolgidge, job tenure, and dummy variables that indicate veneth
worker is newly hired from another employer or nonemploytnemether it is the last quarter of a specific employer-
employee match by type of new hire, as well as time trends easbmal effects that are specific to particular transition
types. Residual the component attributable to the remainde
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a negative effect of 0.1% to 0.2% during expansions but aipesine of 0.0% to 0.3% during and
immediately following the two recessions. Finally, we ntitat workers see hours gains over the life
of the employment spell.

Figure 3(c) highlights how hours of new workers are lowenthaurs of exiting workers. At the
same time, Figure 3(b) shows subsequent employer-to-gepliansitions see further hours growth.
We interpret these results as evidence of a job ladder inshehere hours of new hires from nonem-
ployment are typically higher than those of exiters and sgbent employer-to-employer transitions
increase worker hours further. What drives the increase img¥o The decomposition graphs show
a large role for match effects. The contribution of entraans exiters to overall hours growth is
largely due to differences in match effects between ergrant exiters. Notice that, like employer-
to-employer transitions, there is substantial contrdouto wages, as seen in Figure 4(c). In particular,
match effects are particularly important in accountingWages among entrants being lower than ex-
iters.

4.5 Average Earnings, Hours, and Wages and the Unemployment Rate

In the previous section, we looked at changes in hours an@sveminform which drives earnings
change in the time series. A related analysis can be madel@ylaiang the covariance between the
unemployment rate and each term in equations (5), (6), (@),(8). This section presents such an
analysis. Table 2 shows regression terms and results famgat hours, and wages, found in the
three columns. There are two types of correlations in thietaime takes into account changes in the
composition of transition types over time while the othetidizs each term in the regression equations
by the transition weight to recover the unweighted change.tie former, we show the correlation
of the contribution of growth by transition type found in edjon (4). For the latter, we examine the
covariance ofuinweighted growth in each variable along with the decomposition by oksaes and
unemployment from equation (1). To simplify the analysig, do not include the transition weight
since we find variation in employment shares over time forestnansitions.

When the unemployment rate increases, overall earningsshaod wages (denoted By in
the first row) all decline, but the change is quite small. A peecentage point increase in the un-
employment rate causes earnings to decline by about 0.4%hich almost 60% is accounted for
by hours and the remainder by wages. Looking at this by ttianstype, we find evidence con-
sistent with Figures 2 to 4. The contribution of staygg;t—i% and employer-to-employer

QAL &
. D tD - . . .
transmons%% are generally procyclical increases for earnings, hourd veages. Mean-
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while, the nonemployment margin, defined as the sum of eitst%n(%—yﬂ and exiters

% (% — Vt> , IS always countercyclical and offsets more than 60% ofdhesreases.

Table 2: Regression of Components with Changes in the UnemplalyRate

Component Formula Earnings Hours Wages
Overall Ay -0.448 -0.257 -0.192
S, S8
Stayers A pLEad 0665 -0.231 -0.434
Outcome Change ZS2% -0.749 -0.261 -0.488
Observables ~ Zigub -0.081 -0.019 -0.063
Unemployment ZSictic? -0.926 -0.265 -0.661
Q&
Emp.-to-Emp. SLpeLzadie 0455 -0.307 -0.147
Outcome Change =%t -6.982 -4.252 -2.730
Observables % -0.525 -0.361 -0.165
Match Effects 'qa"'t -6.610 -4.100 -2.510
Unemployment iqigguity -1.122  -0.486 -0.636
Nonemp.-to-Emp. ( L) 0.583 0.179 0.405
Outcome Change Z”‘,‘\i" =1 % -0.694 -2.687 1.993
Observables (Zi”i;}ft—l—it)fs 0.484 -0.318 -0.166
Match Effects Zi”i;“‘j“*l—at 1.191 -0.657 1.848
Unemployment (z‘”‘;\,‘fi“l &)f/ -0.678 -0.344 -0.333
Emp.-to-Nonemp. __(z, Wi 1) 0.088 0.103 -0.015

Outcome Change Z'“g,,{'tl 5.866 2.779 3.088

Observables  (ZF4-%)B 0179 0263 -0.085
Match Effects 2=l _ & 5997 3.319 2678
Unemployment (% - at) j 0554 0222 0.332

Notes: Bivariate regression of the changes in the compsrmenthe unemployment rate on percentage point changes
in the unemployment rate. All point estimates were mukiglby 100 to reduce the number of significant digits.

‘51

We see little difference between the contribution of jobysta and their unweighted change in
earnings, hours, and wages (denoted by the @fﬁgﬁ). Since most employees are job stayers in
any given quarter, the variation of its share over tia}m% + %) is small but always in the range
of 85 to 91%. As a result, the contribution of job stayers iyabout ten percent smaller than
its unweighted counterpaft. Nevertheless, both the weighted and unweighted contedibsitof job
stayers to earnings growth are driven by wages rather thars heith the former contributing almost

22For rates at which workers stay at the same employer, moweaind out of nonemployment, and transition between
employers, see Figure D in Appendix D.

24



twice as much as the latter. We see the overwhelming majofityis is due to cyclical factors
captured by changes in the unemployment @iéﬂ’ rather than other observable characteristics
ZiS‘TAX“ﬁ. For earnings alone, a one percentage point increase imtdraployment rate is associated
with a decline of 0.9%, 70% of which comes from wages rathan tours.

For employer-to-employer transitions, the weighted andaighted earnings changes are drasti-
cally different in magnitude, suggesting job changers aegelincreases in earnings after they make
the transition but their contribution to the overall averag not as large due to their small share of
the labor market. Looking at the unweighted earnings chahgee, it appears to be mostly driven
by cyclical changes in hours, with 60% of earnings changesiwated for by hours changes rather
than wage changes. This again confirms our striking finding job ladder in hours among workers
that change employers. Moreover, our results show mateetsfplay a large role in this, as they
account for 95% of the unweighted change in earnings. Inrasttcyclical factors summarized by
the unemployment rate and other observables amount to 8%6&%d Similar results are obtained
for hours and wages.

For completeness, we also show covariance calculatioretoants and exiters. One key result is
match effects largely account for earnings changes in bidtiege transition types. They are likewise
important when accounting for observed hours and wagegelsaiNotice weighted and unweighted
covariances differ in both magnitude and sign among erdramd exiters. For example, entrants see
a countercyclical earnings contribution of 0.6%, but urghéed earnings for entrants are procyclical
at -0.7%. This suggests differences in covariance stredturansition share%{ for entrants ancglt
for exiters) and unweighted earnings changes.

5 Conclusion

We use matched employer-employee data to demonstrate fhartance of job match effects in
the evolution of earnings, hours, and wages. We show thatheas from nonemployment have
low match effects relative to incumbents and workers obiégher match effects via employer-to-
employer transitions. The frequency at which workers ftaomsinto employment from nonemploy-
ment is procyclical, as are starting match effects and ihgirovement via employer-to-employer
transitions. These patterns are consistent with a cygbbdbdder that moves workers into improved
jobs more quickly during expansions. Consideration of tleficgl job ladder and its associated match
effects is therefore important for understanding how eeys\i hours, and wages vary over time.
These cyclical match effects also matter when estimatigigession specifications that relate earn-
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ings, hours, and wages to the unemployment rate in panebdata. We find that compared to
specifications that control for person-specific fixed eBemt use a first-difference framework, our
specification which controls for match effects results iwdo overall cyclicality, as well as reduced
excess cyclicality of new hire earnings, hours, and wagéss Juggests that at least 90% of excess
cyclicality of new hire wages, as surveyed in Pissaride9920are caused by persistent effects that
occur throughout the job spell. At the same time, we also findemce that a small portion of the ex-
cess cyclicality does go away quickly. This finding is cotesis with the usual interpretation that the
excess cyclicality of new hire earnings is indicative of waigidity in the labor market. We hope this
will lead future researchers to give more explicit consadien to employer-employee match effects
in the estimation of new hire earnings.

We furthermore characterize how average earnings, haulsyages evolve as the sum of compo-
nents that are themselves cyclical. While changes assdaiatie job stayers naturally explain much
of the evolution of each average, the correlation betweesedlthanges and the unemployment rate
is low. Moreover, time-invariant match effects for job stay contribute nothing, by construction. In
contrast, the contribution of employer-to-employer tiaoss are driven by a procyclical transition
rate as well as by procyclical match effects. The contrdsbf nonemployment exiters is also driven
by changes in match effects. For nonemployment entrantgtilbbotions to the average are negative,
primarily due to the frequency of their occurrence and thsetfing effect created by the difference
in their average earnings from those of incumbents. Halhefdyclicality of this offsetting effect is
explained by match effects. Despite being able to explaistimithe variation in earnings, hours, and
wages and how each varies with the unemployment rate, we Bnbstantial residual remains.

Taken as a whole, these findings underscore the importanite afyclical job ladder and asso-
ciated match effects in the evolution of earnings, hourd,\aages. This paper does not explore the
mechanisms that generate match effects; we leave formatlingdo future research. However, we
hope, this paper provides moments that can be used to estinuatels of the cyclical job ladder and
serves as motivation for considering the nature of loniyedleffects of job matches, which vary with
the labor market and economic conditions more generally. &@oounting method provides a help-
ful starting point for documenting the different channdisotigh which earnings, hours, and wages
evolve.
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Appendices

A Definitions

This appendix provides definitions of employment and egstoncepts used in this paper and fol-
lows the notation in Abowd et al. (2009) and Hyatt et al. (201Zet w;jj; denote earnings for
individual i from employerj in quartert. If an individual has reported earnings from an employer
in a given quarter andy;j; > 0, then we infer the individual worked for the employer ant tis
employment relationship a job.

A.1 Basic Employment Concepts

Following Hyatt et al. (2017), we consider the subset of jtis span two consecutive quarters.
Formally, these are:

b — 1, if wijt—1 > 0 andw;jt > 0
"7 Y0, otherwise.

Moreover, we only allow workers to have at most one job pertgnaSince LEHD administrative
records lack employment start and end dates, we cannatglissh between a worker holding mul-
tiple jobs and a worker transitioning between jobs in a gigaarter. We therefore determine where
workers are earning the most and call this the dominant jobma&lly, this is:

1, if bjj;=1and
Wijt +Wijt—1 > Wikt +Wik—17K
s.t.bix =1and #k

0, otherwise.

dijt =

We then compare dominant employers across quarters artifydenen a job transition has occurred.
For the study of earnings, it is also useful to introduce thecept of full quarter jobs. Full quarter
jobs span three consecutive quarters, such that:

. 1, ifwjj—1 > 0 andw;j; > 0 andwiji11 >0
"7 Y0, otherwise.

For these jobs, we assume employees worked the entire ngdditer and use total earnings from
that quarter as their quarterly earnings rate.

We can now define four employment concepts: job stayers, ®mapto-employer transitions,
flows into nonemployment, and flows from nonemployment. Wealao define earnings associated
with these concepts. Note that while all full quarter jobs eonsecutive quarter jobs, not all con-
secutive quarter jobs are full quarter jobs. We therefos&ricd our employment concepts to subsets
where full quarter earnings are available for tihesl andt for job stayers and employer-to-employer
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transitions, time — 1 for workers exiting employment, and timhéor workers entering employment.

A.1.1 Job Stayers

Job stayers are workers who do not change employers andaliaghe same dominant job in times
t andt + 1. Formally,

S — 1, if dombjj; = 1 anddombjji;1 =1
70, otherwise.

Since job stayers are employed by the same employer in timdst, andt + 1, they at minimum

have full quarter earnings observations in titmg=or our analysis, we consider job stayers with at

least four quarters of consecutive earnings. This meameatery least we have full quarter earnings

observations in timesandt + 1.

A.1.2 Employer-to-Employer Transitions

Workers undergoing an employer-to-employer transitiohilek a change in dominant job, moving
from an old employer in timeto a new employer in time+ 1. Note that in time, they are receiving
earnings from both employers, suggesting they separatedtfre old employer and started employ-
ment with the new employer in the same quarter. Hyatt et aD172 consequently refer to these
transitions as “within-quarter” job-to-job flows?® For this paper, we consider the subset of these
transitions where full quarter earnings are available fihlthe old and new dominant job. Formally,
our employer-to-employer transitions are those where:

,  if dombjjy = 1 anddombyjs 1 =1
andfjji_1 =1andfye 1 =1
andj #k

0, otherwise.

Gijkt =

A.1.3 Nonemployment Transitions

There are two types of nonemployment transitions. If a woHad a dominant job in timé but
not in timet + 1, then the worker transitioned from employment to nonemplent. Likewise, if a
worker does not have a dominant job in timbut does in timd + 1, then the worker transitioned
from nonemployment into employment during tirheFor this analysis, we consider the subset of
nonemployment transitions that have full quarter earnoiggervations.

Flows into nonemployment in quarteare those where:

23Note we consider transitions where earnings from the oldeyepare observed in the quarter immediately preceding
the first quarter when earnings at the new employer are obddéovbe flows into and out of nonemployment since they
commonly contain short spells of nonemployment. Hyatt et(aD17) refer to these transitions as “adjacent-quarter”
job-to-job flows.
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1, if dombjj; =1 andfjj;_1=1

anddomb; ;1 # 1V,
rijg =4 1, if dombjj; = 1 andfjj;_1 =1

anddombjy; 1 = 1 andfj, = 0 andfj,,1 =0
0, otherwise.

Flows from nonemployment into employment in quattbave full quarter earnings when:

1, if dombikHl =1land fikt+1 =1

anddomby;; # 1V
Nikk = 1, if dombjjy =1 andfiji_1=1

anddomb;; .1 = 1 andfj = 0 andfj, 1 =0
0, otherwise.

A.2 Earnings

When both quarters in a consecutive quarter pair have fulltguaarnings, we use the average of
the two as earnings for that job. Otherwise, if only one hdisquarter earnings, then we use that
guarterly earnings rate. Earnings are defined as follows:

Wiet sl - jf e = 1 andfig = 1 andfigy1 = 1
) Wikt if if djg=1andfyq=1 andfikt+1 =0
B Wi, if if diye =1 andfie =0 andfig g = 1
0, otherwise.

This helps to ensure symmetry. Consider the following examplor a job stayer in timewhose
dominant job spans four quarters from timne 2 to timet + 1, we calculate earnings change from
timet to timet+ 1 as the difference between the average of full quarter egsrrom timeg and
t — 1 and the average of full quarter earnings from tirhesl andt. Since full quarter earnings for
timet cancel, earnings change ends up being the difference igdaliter earnings between quarters
t+ 1 andt — 1, divided by two. Now, take the case of an employer-to-eggidransition where the
old job spans from timé — 2 to timet and the new job spans from timdo timet + 2. Earnings
change is equal to the difference between the full quarteriregs for the new job in timé+ 1 and
the old job in timet — 1. Both calculations thus use full quarter earnings from traes quarters to
estimate earnings growth, despite being for differentsygigob transitions.

Finally, we note that each definition presented in this sectias an hours analogue, which we
do not list here to save space and avoid redundancy. Eachtidefialso has a wage analogue. To
calculate wages, each positive earnings measure is dibygl@édurs.
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B Imputation of Hours Worked

For states that do not have hours data in our eleven statesefathours observations are imputed
based on models estimated on observations from four statieslata on hourgaid between 1994
and 2016. This is done separately for each job transitioa ¢yprhe model is then simulated from
the posterior predictive distribution of parameters anduted values of hours are drawn, see Rubin
(1987).

The model takes the following form:

hitc = Zitc07 + MitcOy + Gitc 06 + Qitc 05 + Hitc

where hjic denotes log hours worked for individualestimated for quarter and job transitiorc.
The matrixZ is a vector of individual-specific characteristics (sexe,agge-squared, education,
race, and ethnicity) with marginal effeat, M is a vector of employment characteristics (industry
group, firm age group, and firm size group) and worker earnfagd earnings-squared and -cubed)
with marginal effectsoy;, Gitc is a vector of destination geography characteristics émehours
worked in state and state unemployment rate) with margifie¢ts og, Qi is a vector of calendar
guarter characteristics (quarter dummies and the numberadys in quarter with a lead and a lag)
with marginal effectsyé, andpiic is an i.i.d. error term. All continuous variables are defiiretibgs.

The point estimates from a diagnostic regression are peohvid Table B1 where is defined over
stayers, employer-to-employer transitions, and entrfamtexposition. The regressions estimated in
the model are done on a finer level of disaggregation befoyeamaraging is done as detailed in
Appendix A. These disaggregated regressions are not sgpbdre since our three labor transition
types already show evidence of substantial explanatoryepow

It is important to point out some limitations in our hours g@. We do not allow for any state-
fixed effects that account for systematic differences irrdpaid across states beyond those accounted
for by observable explanatory variables such as worker deapiic and firm characteristics. Further-
more, if states have idiosyncratic components that havdfect en cyclical fluctuations on earnings,
hours, and wages, then these components are magnified thifmiggours impute. In Appendix C, we
further evaluate the quality of our hours impute by commaoanr hours and wage series with those
available from other available sources.
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Table B1: Destination Hours Impute - Point Estimates

Stayers Emp. to Emp. Entrants
Destination Earnings —0.502** —0.246"* —1.143**
(0.012 (0.067) (0.037
Destination Earninds ~ 0.281* 0.235** 0.367**
(0.001) (0.009 (0.005)
Destination Earnings —0.017** —0.014* —0.021**
(0.000) (0.000) (0.000)
Tenure —0.020** 0.000 Q000
(0.000 - -
Age —0.011 —0.023** —0.017**
(0.000) (0.000) (0.000)
Age?/1000 0098+ 0.218** 0.148**
(0.000) (0.000) (0.000)
CPS Avg. Hours —0.001 0.006** 0.003
(0.000) (0.003 (0.002
Unemployment Rate —0.001** 0.000 Q00Z**
(0.000) (0.001) (0.001)
Quarter —0.002** —0.005** —0.006"**
(0.000) (0.000) (0.000)
Quartef /1000 0012** 0.032** 0.038**
(0.000) (0.000) (0.000)
Spring —0.005** 0.013** 0.016*
(0.001) (0.004) (0.003
Summer —0.010"* 0.012** 0.030**
(0.001) (0.004) (0.003
Fall —0.007* 0.001 Q015
(0.001) (0.004) (0.003
No. of Fridays 0008+ 0.014* 0.005
(0.001) (0.006) (0.005)
R? 0.642 0660 Q747

Notes: Variables included in the diagnostic regressiomiotiincluded in the table above are dummy variables for
worker demographics (sex, race, level of completed eduthtind destination firm chracteristics (industry group,
firm age group, firm size category). Stayers indicates jopesta Emp. to Emp. indicates employer-to-employer
transitions. Entrants indicates workers entering empkaynfrom nonemployment. * denotes statistical significance
at the 10% confidence level, ** at the 5% confidence level, atdt 1% confidence level.
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C Comparability of LEHD Earnings, Hours, and Wages to Other
U.S. Data Sources

Figure C1 shows the trend in earnings for our eleven statesgditand compares it with other earn-
ings series available from sources like the Current EmplayrBéatistics (CES), Current Population
Survey (CPS), Employer Cost of Employee Compensation Sun@i @, and the Quarterly Census
of Employment and Wages (QCEW). While there are notable diffese between the various earn-
ings series?, all of them trend upward and have sharp increases durintateel 990s. Our series
shows higher levels of wage and salary compensation frontogtens than others, with the exception
of ECEC'’s total compensation line, which includes employeeekits like health insurance and is
therefore greater on a per-worker basis, and the LEHD QWI IlHewever, it also tracks both the
Average Weekly Wage (QCEW) and LEHD QWI series fairly clogélfhis suggests the differences
we see in the figure can generally be attributed to differentdata sources and tabulation strategies.
We additionally ran correlations between all of the seried @vo cyclical indicators, the real GDP
and the unemployment rate, and find our earnings series ignmatady procyclical. In contrast, the
Average Weekly Wages and LEHD QWI series are much more prioeyebhile the other series are
nearly acyclical or even slightly countercyclical. Seel€abl.

Table C1: Correlations - Earnings

Source Series Real GDP Unemployment Rate
LEHD 11 State Avg Quarterly Earnings 0.458 -0.351
LEHD 4 State  Avg Quarterly Earnings 0.481 -0.381
LEHD QWI Avg Quarterly Earnings 0.732 -0.556
QCEW Avg Weekly Wages 0.610 -0.382
CES Avg Weekly Earnings 0.013 0.053
CPS Median Weekly Earnings -0.175 0.327
ECEC Wages and Salary -0.142 0.200
ECEC Total Compensation -0.125 0.177

Notes: Real GDP is the first difference of the log of the seabpmadjusted and Henderson-filtered real GDP and is
in log 2014 constant dollars. Unemployment Rate is the fifsrénce of the log of the seasonally-adjusted national
unemployment rate. Correlations with these cyclical iathcs were calculated using the first difference of the log
of the seasonally-adjusted and Henderson-filtered eassiaiges from 1996Q1 to 2015Q4. All earnings series are in
log 2014 constant dollars.

In Figure C2, we present our imputed hours series from ouealstate data set alongside hours
series available from the CES and CPSNe also include our non-imputed hours series from our

?4These have been noted by Abraham, Spletzer, and Stewa®)(1@9well as Champagne, Kurmann, and Stewart
(20186).

250f these, we expect our series to be most similar to the Aeevdgekly Wage series created as part of the Quarterly
Census of Employment and Wages (QCEW) and the Average MoR#rlyings series from LEHD’s Quarterly Workforce
Indicators (LEHD QWI). All three rely on the QCEW and use umaeelevel, employer-reported total wage and salary
payments calculated from administrative records. Therfice between them primarily lies in the types of jobs idetl
in the average. The Average Weekly Wage series counts jobsawborkers are employed during the week of the 12th in
the third month of the quarter while the Average Monthly Hags series from the LEHD QWI includes all jobs that span
at least three consecutive quarters. Our series is edgeattibset of the latter as it includes diiminant jobs that span
at least three consecutive quarters.

26The CPS hours series is created from microdata availabie firaJMS (Flood et al., 2017).
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Figure C1: Trends in Average Compensation and Earnings in t8e 996-2015

15000 —

12500 — "
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————————
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7500 1
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Quarter

""" CES - CPS —-=—-=ECECWS ECEC Comp.
—— — QCEW —--— LEHD QWI —— LEHD 11 State

Notes: All values are in 2014 constant dollars and have beasomally adjusted and Henderson-filtered using x12.
Shaded areas indicate recessions. CES indicates the CEmgrloyment Statistics’ average weekly earnings series fo
production and nonsupervisory employees in the privattoganultiplied by 13. CPS indicates the Current Population
Survey’s median usual weekly earnings series for full-tivege and salary workers in all industries and occupations
who are 16+ years old, multiplied by 13. ECEC WS indicates thgpleyer Costs of Employee Compensation Survey’s
cost per hour worked (wages and salaries) series of alltprivalustry employees for all occupations, multiplied by
13 and 34.5. ECEC Comp. indicates the Employer Costs of Brapl@€ompensation Survey’s cost per hour worked
(total compensation, including wages and salaries andfib@oapensation) of all private industry employees for all
occupations, multiplied by 13 and 34.5. QCEW indicates theeBu of Labor Statistics’ average weekly earnings series
of all employees in the private sector, multiplied by 13. LERWI indicates the LEHD Quarterly Workforce Indicators’
average monthly earnings series of employees with stabt j@e. worked with the same firm throughout the quarter),
multiplied by 3. LEHD 11 State indicates our average eammsgyies from our eleven state sample.
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Table C2: Correlations - Hours

Source Series Real GDP Unemployment Rate
LEHD 11 State Avg Quarterly Hours 0.372 -0.430
LEHD 4 State  Avg Quarterly Hours -0.303 -0.076
CES Avg Weekly Hours 0.597 -0.685
CPS Avg Weekly Hours (Full-Time) 0.351 -0.356
CPS Avg Weekly Hours 0.701 -0.712

Notes: Real GDP is the first difference of the log of the seabpmadjusted and Henderson-filtered real GDP and is
in log 2014 constant dollars. Unemployment Rate is the fifigrénce of the log of the seasonally-adjusted national
unemployment rate. Correlations with these cyclical iathies were calculated using the first difference of the log of
the seasonally-adjusted and Henderson-filtered houesssieoim 1996Q1 to 2015Q4.

four state data set, which is shown here from 2011Q3 on asstaata for the four states are only
complete beginning in that quarter. Overall, our imputedre®eries appears to be comparable to the
three outside hours series between 2000 and 2014. It liesstently above the CES line and below
the two CPS lines and exhibits similar behaviors with allegindicating hours remained constant
until the 2007-2009 recession when they declined. While th8 CEPS (Full-Time), and CPS lines
exhibit larger drops in hours than our imputed hours seakkshow a slight recovery in hours after
2010. Outside 2000-2014, our imputed series shows shamases in hours when the other lines are
mostly flat. However, we believe this difference in trenda$ due to the quality of our hours impute
as our non-imputed series also increases at a similar rtare28fL4. Correlations between these hours
series and the cyclical indicators show the CES and CPS seedsghly procyclical while the CPS
(Full-Time) and our imputed hours series are much less ses@ are shown in Table C2.

Figure C3 shows our imputed wage series from our eleven statesgt as well as other wage
series available from the CES and ECEC. Also included is ourimguted wage series from our
four state data set, again only shown from 2011Q3 on whenshaatia are complete. Our imputed
wage series is similar in trend to the others in the figure.liAls suggests wages rose on average
during the late 1990s and were mostly flat afterwards. Whaeother series show a slight increase in
wages during the 2007-2009 recession, our imputed semggests wages remained roughly the same.
However, all lines do display a slight increase in wages ateihd of the time series. Our imputed
series is substantially higher than the others, with thepgttan of the ECEC'’s total compensation line,
but it is similar in level to our non-imputed series suggestur hours impute is functioning well.
Correlations in Table C3 between these wage series and theatyoticators reveal our imputed and
non-imputed series are procyclical while those from the CEEEECEC are countercyclical.
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Figure C2: Trends in Average Hours in the U.S., 1996-2015
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Notes: All values have been seasonally adjusted and Hemdéiered using x12, unless indicated otherwise below.
Shaded areas indicate recessions. CES indicates the CEmgsloyment Statistics’ average weekly hours series for
production and nonsupervisory employees in the privat®geaoultiplied by 13. CPS (Full-Time) indicates the Cuttren
Population Survey’s seasonally adjusted average totaktaiwork series for workers in all industries who are 16+ggea
multiplied by 13. CPS indicates the Current Population 8yisrhours worked last week series, multiplied by 13; the
average was calculated directly from the microdata (se tekHD 11 State indicates our average imputed hours series
from our eleven state sample. LEHD 4 State indicates ougeéenon-imputed hours series from our four state sample.
This series begins in 2011Q3 when the hours data for the fate data set is complete.
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Average Quarterly Wages

Figure C3: Trends in Average Wages in the U.S., 1996-2015
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Notes: All values are in 2014 constant dollars and have bearamally adjusted and Henderson-filtered using x12.
Shaded areas indicate recessions. CES indicates the CEmgrloyment Statistics’ average hourly earnings series fo
production and nonsupervisory employees in the privat®seuultiplied by 13. ECEC WS indicates the Employer Costs
of Employee Compensation Survey'’s cost per hour worked éaagnd salaries) series of all private industry employees
for all occupations, multiplied by 13. ECEC Comp. indicattes Employer Costs of Employee Compensation Survey’s
cost per hour worked (total compensation, including wagessalaries and benefit compensation) of all private inglustr
employees for all occupations, multiplied by 13. LEHD 11t8tadicates our average imputed wage series from our
eleven state sample. LEHD 4 State indicates our averagénmau:ed wage series from our four state sample. This series
begins in 2011Q3 when the hours data for the four state dats semplete.
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Table C3: Correlations - Wages

Source Series Real GDP Unemployment Rate
LEHD 11 State Avg Quarterly Wages 0.446 -0.267
LEHD 4 State  Avg Quarterly Wages 0.303 -0.146
CES Avg Hourly Earnings -0.279 0.363
ECEC Hourly Cost of Wages and Salaries -0.142 0.200
ECEC Hourly Cost of Compensation -0.125 0.177

Notes: Real GDP is the first difference of the log of the seabpmadjusted and Henderson-filtered real GDP and is
in log 2014 constant dollars. Unemployment Rate is the fifigrénce of the log of the seasonally-adjusted national
unemployment rate. Correlations with these cyclical iathies were calculated using the first difference of the log of
the seasonally-adjusted and Henderson-filtered wagesgesia 1996Q1 to 2015Q4. All wage series are in log 2014
constant dollars.

D Earnings and Employment Shares Over Time by Transition
Type

Summary statistics that document the basic features ofaurdtate and eleven state data sets are
shown in Table D1. Each dataset detailed below consists négercent sample from the employed
population in each group of states. See Section 2.2 for alekkiasting of the states found in each

group.
Table D1: Summary Statistics

Statistic Overall Stayers Emp. to Emp. Residual
Four Sates with Observed Hours Data,
Unbalanced Panel of Sates

Average Earnings 12097 12559 7981 7923
Average Hours 438 445 383 369
Average Wages 27 28 21 21
Average Employment Share 100 85 4 12

Eleven Sates with Earnings 1996-2015,
Mostly Imputed Hours and Wages

Average Earnings 12203 12905 8042 6812
Average Hours 438 461 393 337
Average Wages 29 30 21 20
Average Employment Share 100 81 4 15

Notes: Summary statistics are presented for two analysiseis. The top set are of the non-imputed earnings, hours,
and wages data from four states. The bottom set are of thénmauted earnings data and mostly imputed hours and
wages data from eleven states. Sample size is the numbeigolypersons (PIKs) from 1996Q1 to 2015Q4. Average
Earnings, Hours, and Wages are the averages of quarterggasefrom 1996Q1 to 2015Q4. Quarterly averages are
calculated as the average of the means in quarters t andvietage Employment Share is the average employment
share from 1996Q1 to 2015Q4. Overall indicates the oveveltage. Stayers the average for job stayers. Emp. to
Emp. the average for those changing employers. Residualrage for those entering and exiting nonemployment.

While we focus on growth in earnings for the majority of our lgss, it is useful to document
the earnings levels data that is the basis for our analysigré D1 shows average earnings for job
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stayers, employer-to-employer transitions, and flows amd out of nonemployment. Job stayers in
timest — 1 andt have the highest average earnings and exhibit incrememaases from time— 1

to timet. These increases are smallest during economic downturdiedted by shaded areas). The
next to highest earnings levels are found in the earningstpfg-job flows in time. These earnings
tend to be markedly higher, about $3,000 more, than earfiimgse same workers in time- 1. The
remaining lines show earnings of workers transitioning ianhd from nonemployment. Earnings of
exiters in timet — 1 tend to be about $500 greater than earnings of entrantét tiwhich can be
attributed to tenure and composition effects. Figure D2vshiie same figure in logs.

Since we decompose earnings growth into change in averagm@s and change in shares by
type of job transition, it is also important to look at how doyment shares have changed over the
past two decades. In Figure D, we see employment is genafaihynated by job stayers. In the
late 1990s, this group of workers made up roughly 86% of eymént. This share subsequently
increased by about 3%, largely due to a level shift after th@l2recession, and has remained just
under 90% since 2010. Meanwhile, the share of employerpl@yer transitions fell from 5% in the
late 1990s to a low of 3% after the 2007-2009 recession. Ishhsequently returned to levels seen
before the 2001 recession and is approximately 5% againshi&ees of entrants and exiters started
at roughly 9% of employment in the beginning of the time sehat have decreased, mostly during
recessions, to 7%.

For workers who have full quarter earnings in tintesl andt, i.e. job stayers and employer-to-
employer transitioners, itis also important to note thieares vary depending on whether employment
at timet — 1 ort is used as the denominator. In the U.S., employment tygigatiws from timet — 1
to timet, so employment shares by type of job transitions, and camesgty contributions to the
average, change even though the numerator remains the $aietter understand this, consider job
stayers. When employment grows, the number of job stayelisnmttremains the same but their
share is lower when the denominator is employment in tic@mpared to employment in tinte- 1.

In Figure D, we see the solid blue line is generally lower ttr@nred line. This is similarly the case,
although to a far smaller degree, for employer-to-empldngarsitioners.
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Figure D1: Average Quarterly Earnings for Stayers and Ttangrs in the U.S., 1996-2015
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Notes: All data are presented in 2014 constant dollars, amdeasonally-adjusted and Henderson-filtered using x12.
Shaded areas indicate recessions. Stayers Earnings at thdizates the earnings of job stayers in titne Stayers
Earnings at time — 1 indicates the earnings of job stayers in titrel. Emp. to Emp. Earnings at tinténdicates the
earnings of employer-to-employer transitions in timeEmp. to Emp. Earnings at tinte- 1 indicates the earnings of
employer-to-employer transitions in time- 1. Entrants Earnings at timeindicates the earnings of workers entering
employment from nonemployment in tinte Exiters Earnings at timé— 1 indicates the earnings of workers exiting
employment into nonemployment in tinhe- 1.
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Figure D2: Average Quarterly Log Earnings for Stayers arah3itioners in the U.S., 1996-2015

. — w
2
o
o 9.00
)
=H
—
(e ]
(o]
s
~ 8.75
p—
wl
a0
=
o i
{3~
M 8.50
=18]
o
— -
=) - ~ e -~ X -
s ’f — i 2 { o, -
E 8.25 i e
_l_ - - -
SJ - e E““'\. e~ I -
et

& # :
g / ==
< 8.00 )

|-_.I T T T T T T T T T T

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Quarter
Stayers Log Earnings at timet = == === Stayers Log Earnings at time t-1
""" Emp. to Emp. Log Earnings at timet = = = = = Emp. to Emp. Log Earnings at time t-1
- -+ = Entrants Log Earnings at time t —— —— Exiters Log Earnings at time t-1

Notes: All data are presented in log 2014 constant dollaid aae seasonally-adjusted and Henderson-filtered usiag x1
Shaded areas indicate recessions. Stayers Log Earninigeaindicates the log earnings of job stayers in tim&tayers
Log Earnings at time — 1 indicates the log earnings of job stayers in timel. Emp. to Emp. Log Earnings at time
t indicates the log earnings of employer-to-employer titgoss in timet. Emp. to Emp. Log Earnings at time- 1
indicates the log earnings of employer-to-employer ttéonss in timet — 1. Entrants Log Earnings at tinhéndicates the
log earnings of workers entering employment from nonemplegt in timet. Exiters Log Earnings at time— 1 indicates
the log earnings of workers exiting employment into nonewplent in timet — 1.
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Figure D3: Share of Employment Transitions, 1996-2015
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Share of Employment at tintendicates the number of job stayers divided by employmetitriet. Emp. to Emp. Share

of Employment at time — 1 indicates the number of employer-to-employer trans#tidivided by employment in time
t—1. Emp. to Emp. Share of Employment at titriadicates the number of employer-to-employer transitidingled by
employment in time. Exiters Share of Employment at tinhe- 1 indicates the number of workers exiting employment
into nonemployment divided by employment in titne 1. Entrants Share of Employment at titnedicates the number

of workers entering employment from nonemployment dividgeémployment in time.
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E Additional Results

In Table E1, we apply a common sample selection techniquel#tes at least back to Bils (1985) and
drops nonemployment transitions that have a relativelyg ldaration. We also drop recalls. Regres-
sions run on this restricted sample have some small difte®relative to our main results in Table 1.
New hires from nonemployment appear to respond differeotighanges in the unemployment rate
from new hires from other employers. This is especially appiin the first difference specification,

where earnings of new hires from nonemployment respond mumte strongly to changes in the

unemployment rate.

The average change in earnings, hours, and wages in lexeels/aszomponent is shown in Figure
E1l. The main differences relative to Figure 1 are the coutioins of nonemployment and employer-
to-employer transitions to earnings and wages. In levadsemployment transitions detract and
employer-to-employer transitions contribute compagdyivess to earnings and wage growth. In con-
trast, the relative contributions to hours are qualitdgigemilar to the results in logs. This is a natural
consequence of the log transformation, which gives propaately more weight to changes in earn-
ings and wages for workers who earn relatively little. Foaraple, a roughly 10% proportionate
earnings change from an employer-to-employer transitioraflow-earnings worker will contribute
more to the average after a log transformation than beforesd& earnings gains are still driven by
gains in hours.
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Table E1: Unemployment Rate Regressions: Dropping Recallt@mgl Nonemployment Spells

First Difference Person-specific Fixed Effects Match-dpeEixed Effects
Earnings Hours Wages Earnings Hours Wages Earnings Hours gedVa

o

Four States with Observed Hours Data,
Unbalanced Panel of Sates

Baseline —0.008** —0.007** —0.002*  —0.018** —0.009** —0.009**  —0.009** —0.005"* —0.004"*
() (0.001)  (0.001)  (0.000) (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)
New hire: ~ —0.035** —0.014** —0.020"*  —0.019** -0.012** -0.006**  —0.003** —0.005**  0.002**
Emp. §5) (0.004)  (0.004  (0.003) (0.001)  (0.001)  (0.001) (0.001)  (0.001)  (0.001)
New hire: ~ —0.097** —0.051"** —0.038*  —0.014** —0.008"* —0.005"*  —0.004** —0.004** 0.000
Nonemp. )  (0.004)  (0.004  (0.003) (0.001)  (0.001)  (0.001) (0.001)  (0.001)  (0.001)

Eleven States with Earnings 1996-2015,
Mostly Imputed Hours and Wages

Baseline —0.008** —0.003** —0.006"*  —0.014** —0.006** —0.009**  —0.009** —0.002°* —0.007"**
() (0.000)  (0.000)  (0.000) (0.0000  (0.000)  (0.000) (0.0000  (0.000)  (0.000)
New hire: ~ —0.062** —0.029** —0.033**  —0.018* —0.012** —0.006"*  —0.003** —0.004** 0.000
Emp. () (0.001)  (0.002  (0.002) (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)
New hire: ~ —0.10I** —0.028** —0.060**  —0.014** —0.007"* —0.007**  —0.003** —0.002** —0.001"**
Nonemp. 5)  (0.002)  (0.002)  (0.002) (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)

Regressions were run using two analysis datasets. The tab sesults are from regressions using non-imputed, disggged earnings, hours, and wages data
from four states. The bottom set of results are from regoessuising non-imputed, disaggregated earnings data antfyrimoputed, disaggregated hours and
wages data from eleven states. Regressions were run usirgj diffierence specification as well as with person-spefied effects and match-specific fixed
effects. They were further restricted to exclude flows tofaoch nonemployment that were recalls to a previous job asagehose that involved nonemployment
spells longer than five quarters. Additional control valéstfor all three specifications include age, job tenure\amgbus dummy variables that indicate whether
a worker is newly hired from another employer or nonemploytnehether it is the last quarter of a specific employer-eyge match by type of new hire, and
specific time trends and seasonal effects that are specifiart@ular transition types. Earnings and wages seriepragented in log 2014 constant dollass.

is the parameter estimate for the seasonally-adjustedratinemployment rate, and provides the responsiveness of job staygrss the parameter estimate
for the interaction term of the seasonally-adjusted naliomemployment rate and a flag for a new hire from an emplayemployer transition g, i.e., the
responsiveness of employer-to-employer transition hiekgive to stayersys is the parameter estimate for the interaction term of them@®ally-adjusted national
unemployment rate and a flag for flows from nonemployment tpleymentu;nit, i.e., the responsiveness of new hire from nonemployméative to stayers *
denotes statistical significance at the 10% confidence, l&vat the 5% confidence level, and *** at 1%.
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Notes: All series have been seasonally-adjusted and Heonldittered using x12. Earnings and wages series are
presented in 2014 constant dollars. Shaded areas indeeztesions. Overall indicates the total change. Stayers
indicates the component attributable to the change for japess multiplied by the average share of job stayers.
Emp. to Emp. indicates the component attributable to thegh#&or employer-to-employer transitions multiplied by
the average share of employer-to-employer transitions&ENE indicates the sum of the component attributable to
the difference between entrants and exiters multipliechieyatverage share of entrants and exiters and the change in
share of employment where data are observable multipligtidogverage for that quarter.
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