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Abstract

The U.S. workforce has had little change in real wages, income, or earnings since the year 2000.
However, even when there is little change in the average rate at which workers are compensated,
individual workers experienced a distribution of wage and earnings changes. In this paper, we
demonstrate how earnings evolve in the U.S. economy in the years 2001-2014 on a forthcoming
dataset on earnings for stayers and transitioners from the U.S. Census Bureau’s Job-to-Job Flows
data product to account for the role of on-the-job earnings growth, job-to-job flows, and
nonemployment in the growth of U.S. earnings.

*Opinions and conclusions expressed in this paper are those of the authors alone and do not necessarily represent the
views of the U.S. Census Bureau. All results have been reviewed to ensure that no confidential data are disclosed.
We thank Bruce Fallick, Erika McEntarfer, and James Spletzer for helpful comments and suggestions. Center for
Economic Studies, U.S. Census Bureau, 4600 Silver Hill Road, Suitland, MD 20746. Emails:
joyce.key.hahn@census.gov, henry.r.hyatt@census.gov, hubert.p.janicki@census.gov, stephen.r.tibbets@census.gov
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Recent studies have noted that the U.S. workforce hemnings are the product of an employee’s hourly wage rate
had little change in real wages, income, or earnings sirax@ the number of hours that employee worked. However,
the year 2000. However, even when there was little charm@y a small set of states collect hours data as part of their
in the average rate at which workers were compensatademployment insurance program. For an analysis of how
individual workers experienced a distribution of wage antlat hours data allows for separate consideration of hours
earnings changes over this time period. Since individwald wages, see Hahn, Hyatt, and Janicki (2016).
employment spells involve job changes, transitions to and
from nonemployment, and the accumulation of experienge .
at particular jobs, we would like to describe how earningg Earnlngs Growth Concepts
evolve at these different circumstances. How does the earn- .
ings level, that is, the amount of wage and salary paymeﬁt@cem work by Hahn, Hyatt, and Janicki (2016) proposes

that employees receive from their employers, evolve Oﬁlnovel method of decomposing earnings growth into the

time? How much comes from on-the-job earnings growt%c’)mponents that come from job-to-job flows, entry and
it from nonemployment, and on-the-job earnings growth.

and how much comes from transitions between employers? . - . . > =
is earnings decomposition begins with the insight of

In this paper, we demonstrate how earnings evolve .
the U.S. economy in the years 2001-2014 on a forthco ppel and Ward (1992)3 that one can measure the carmings
ing dataset of public-use data on earnings for stayers nges around JOb'to'_lOb flows, and compare .that with the

oeverall amount of earnings growth for an individual to re-

transitioners. Specifically, we implement a variant of th th t of ) th that be attributed
Hahn, Hyatt, and Janicki (2016) earnings decomposition ghver the amount of €arnings grow at can be atribute
ob-to-job transitions.

the core earnings measures for forthcoming public-use dtﬁ .
9 gp he forthcoming Job-to-Job Flow measures can be used

of the U.S. Census Bureau’s Job-to-Job Flows data prostjct. t for h . | i ¢
We provide an overview of the new measures and how thgy2ccount for how eamings evolve over time, from some
gwousP level in quartet — 1 to a subsequer@level in

can be used to account for the roles of on-the-job earnim} : .
artert. Earnings then evolve fromRilevel in quartet to

growth, job-to-job flows (i.e., employer-to-employer tsan . ) . o
tions), and nonemployment in the growth of U.S. earningg.Sk:’.VeI mt + 1,.etc., and in praptlce more than 90% of all
earnings items in the forthcoming Job-to-Job Flows earn-

ings data are released as bBthndS.? We use the publica-
1 Data on Job-to-Job Flows and tion variables to construct average earnings in each quarte
] viewed from each so-defind®landS perspective. Job stay-
Earnlngs ers and job-to-job flows evolve frof to S. Nonemploy-
ment transitions only contribute to only one side, by con-
We use forthcoming earnings data from the U.S. Censsteuction: separations to nonemployment only contribote t
Bureau's Job-to-Job Flows.The main definitions are de-P and hires from nonemployment contribute only&6The
scribed in Hyatt et al. (2014), see Web Appendix A fdollowing is an outline of how the forthcoming data release
a description of the new measures. The underlying micisan be transformed to account for changes in the level of
data come from unemployment insurance wage records pigerage earnings, for a full list of steps involved, see Web
vided by U.S. states to the U.S. Census Bureau as part ofAppendix B.
Local Employment Dynamics federal-state partnership, seet is possible to account for growth in eithBror Searn-
Abowd et al. (2009). ings. We will consider growth ifs earnings, which evolve
The Job-to-Job Flows data measure the universe of traneording to
sitions between jobs that are dominant among consecutive
quarter jobs. The forthcoming earnings measures associate
“full-quarter” earnings with jobs, whenever they are avail O = V= Wy = (WP — W) — (W2 g — W),
able, as start and end dates are not available for the earningVe develop a term that denotes the amount of earnings
records. Full-quarter earnings are defined as earnings ichanges that can be associated with job-stay8ras well
quarter in which a job existed in the quarter before and the earnings changes that can be associated with job-to-job
quarter after. Because there is an employer-employee réllaws JJ, transitions into nonemploymei&N, and transi-
tionship that spans three consecutive quarters, the egrniions out of nonemploymemME. ForC € {JS JJ,EN,NE},
that the employee received during the middle quarter cae write
serve as a proxy for the quarterly rate at which that worker
was compensated. We—W g = ZVV?CD{Q*C —WSDPS.
Note that earnings data are distinct from wages. There is

a natural relationship between wages and earnings, in thate g. if a full-quarter job stayer transitions into a diffatgob that does
not last a full quarter, then there may Beearnings associated with the

1Released Job-to-Job Flows data are available for downlohttg:  stayer, but the full quarter earnings that would contriiate earnings are
//lehd.ces.census.gov/data/j2j_beta.html. Note that, at the not released because earnings are not released for jolb-fitejvs unless
time of this writing, earnings data are not yet available fowdload. they are full-quarter to full-quarter.




where DtL’C indicates the share of the workforce that iavailable at a quarterly frequency. First, we account far se
in transition categoryC from lookupL € {P,S}. For the sonality, which is common in analysis of data that is avail-
components for job-stayers and job-to-job flows, that igble at higher-than-annual frequencies. We also found it
C € {JS,33}, we further distinguish: useful to account for what are called “trading day” effects,
that is, changes in the number of days of some economic
event in a quarter. In the case of earnings, the number of

vV?CDtS*C 7\,7,:3,_(31 DF_Cl - pay periods (that is, paychecks that a worker receives) in a
7SC | iPC quarter can affect the amount of earnings, as noted by Kur-
(D?C _ DE%)(Wt + t—1)Jr mann, McEntarfer, and Sp_letzer (2016). Spme workers are
2 paid on a weekly basis, while others are paid on a bi-weekly
extensive margin or monthly basis. We are not interested in variation in the
Dtsc n Df,cl earnings level that comes from these calendar effects, so we

WC —wS)(——=—-L).  perform an adjustment to remove them. To do so, we run a
2 seasonal model along with a term that accounts for how the
intensive margin number of Fridays in a quarter changes over time. While

L . the typical quarter has 13 Fridays (as there are 13 weeks in
In the spirit of Daly and Hobijn (2016), we group severa| g arter), some quarters have only 12 Fridays, while oth-

terms associated with the net entry of workers from noneg}s have 14. The number of Fridays in a quarter therefore
ployment: the(D“ — D) “extensive margin” terms with changes by zero, one, or two. Different states enter the ad-
nonemployment's direct contribution to average earningginistrative records data at different times and, at thetim
WENEQSNE _ \ZPENLPEN. i " . . o

t t hZ1 Pz of this writing, an imputation to correct for the omission

The residuaw® ; —W{ ; is the combination of severalof different states is not availabfe Therefore, we include
factors, which we list herg There are job-to-job flows thata linear effect that captures the quarters in which differen
do not involve both a hire and separation, as well as jogfates first enter the Job-to-Job Flows data.
to-job flows in which only employment at the previous or In Table 1, we show selected coefficients from a regres-
subsequent quarter lasts a full quarter. Differences adso sion of each measure on season dummies, a linear time
ist because all tabulations are done on the population in trend, the number of each day of the week in the calen-
age range of 14-99, so the entry of very young and very aldr quarter, and the unemployment rate. There is substan-
workers are not treated as flows across employment, but fiab seasonality in the components of earnings growth. The
stayers whose work in earlier quarters was not tabulated gfllenomenon of year-end bonuses seems present in the data:
the case of the youngest workers), and workers whose workerall earnings level is the highest in the fourth quarter
is not tabulated in subsequent quarters (in the case of ¢Rell) relative to other quarters. This difference is dnive
oldest workers). Finally, confidentiality protection inethby job stayers: for other components of earnings growth,
released data includes noise infusion, which also can m#ke earnings in the fourth quarter are not always higher than
cross-quarter identities that hold in the underlying micrearnings in every other calendar quarter.

data no longer hold in the released data. The number of days of the week in a calendar quarter also
has some effect on earnings changes, although this varies
. . in magnitude depending on the measure and particular day
3 Accounting for Earnings Growth of the week under consideration. The largest effects of the
number of days of the week in a calendar quarter are found
We now conduct an empirical analysis of earnings growtfar the number of Thursdays and Fridays for overall earn-
distinguishing between the different components of ealings growth and job stayers: an additional Friday in a calen-
ings growth. We have five categories for earnings growilar quarter increases overall (job stayer) earnings growth
the overall change in average earnings, the contributigg®10 ($477), while an additional Thursday increases oleral
that can be attributed to job stayers, job-to-job flows, fiet €job stayer) earnings growth by $415 ($381). An additional
fects of worker entry from and exit to nonemployment, andonday or Wednesday has an effect that is about half as
the residual that captures the difference in average eggnirrge, and other days have marginal effects that are smaller
measured prospectively or retrospectively, defined aboveand rarely significantly different from zero.
We make adjustments to our data that are prudent when

analyzing employer-reported earnings amounts that aremany of the economic measures produced as part of the Jotbto-Jo

Flows data product do have national measures that are rggotaduced.
3We conduct our analysis in this paper either at the natianadl) or National earnings measures are under development but najurarero-

for all available states as data permit. Conducting this ohpmsition exer-  duction.

cise for published subpopulations can also be influenceddsier move- 5Specifically, we have dummy variables whenever one or moresstate

ments across locations, industry sectors, and time-var@anbdraphic cat- are included in the data for the first time. These quarters@déQ1 (AL,

egories, and so these differences would also be absorbeitlaakas de- KY, and WY), 2002Q3 (AR), 2003Q1 (NH), 2003Q3 (M), 2004Q1 (AZ

fined in this paper. 2005Q2 (DC), and 2010Q1 (MA).




Table 1: Linear Regression to Account for Earnings Growith l&m Components

Earnings Growth Job Stayer Job-to-Job Nonemp. Residual

Winter (Quarter 1) -1120%*** -1006*** -10 -79** -13
(214) (209) @) 14 (20)
Spring (Quarter 2) -2182*** -2253*** 26*** kil 24**
(116) (113) 4 (8) (11)
Summer (Quarter 3) -1666*** -1598*+* o** -30%** 20
(136) (133) (5) 9) (13)
Sundays 110 76 7* 0 -6
(118) (116) 4) (8) (112)
Mondays 224* 210* 11** -1 -2
(118) (116) 4 (8) (11)
Tuesdays 113 91 6 7 -1
(116) (115) 4) (8) (112)
Wednesdays 228* 197* 5 6 2
(116) (112) 4) (8) (112)
Thursdays 415%* 381x** 8* 14 20
(137) (136) (5) 9) (13)
Fridays 510%** 477> 147+ 2%+ -1
(117) (115) 4) (8) (112)
Saturdays -14 33 2 -7 1
(129) (124) (4) 9) (12)
Unemployment -14 -25 -3rrx 17+ -Qrrk
First Difference (25) (25) (1) (2) (2)

Notes: Regressions also include controls for a linear tirmedrand a fixed effect corresponding to the quarter of entsach state. “Earnings
Growth” indicates the change in earnings from one quartérémext. “Job Stayer” indicates the intensive margin of isgigrowth attributable
to job stayers who remain at their jobs at least four quartdoh-to-Job” indicates the intensive margin of earningsghaattributable to workers
involved in a job-to-job flow from one employer to another, aping from the former, being hired at the latter, and bolis jlast at least three
guarters. Nonemployment (“Nonemp.”) is the sum of the companattitibutable to the earnings of nonemployment entrants siteteand their

respective shares, as well as the extensive margin of eargirgvth attributable to job stayers and workers in jobefoflows. Residual is the
difference in earnings viewed as previous vs. subsequestteXt and Web Appendix B for additional details.

The relationship between unemployment and earninggtimates are found for the contribution of job-to-job flows
growth varies across components. This relationship is-of monemployment, and the residual. The job-to-job flow con-
terest because the degree to which wages can adjust ddwhbdtion to earnings growth is procyclical, and contrisit
ward when there is less demand for labor can affect the atout $3 less to earnings for every percentage point inereas
employment rate. Models of wage rigidity propose thatiii the unemployment rate. Nonemployment contributes to
employers are unable to adjust wages in response to shoeksnings growth countercyclically, with a one percentage
employers may respond to negative shocks by cutting goeint increase in the unemployment rate contributing $17
ployment rather than wag&sThe regression estimate im+o earnings growth. The residual is also cyclical, and con-
plies that when the unemployment rate increases by one peibutes $9 less for every percentage point increase in the
centage point, overall earnings growth will be lower by $1d4nemployment rate.

although this estimate is not distinguishable from zerd. Jo The time trends of the underlying components can help
stayers have a regression estimate that implies that tey Ggith the interpretation of the regression estimates, and we
tribute $25 less to earnings growth when the unemploymeyit these time trends in Figure 1. Earnings growth over-
rate is one percentage point higher, although, again, thegg as well as that which is associated with job stayers,
timate is imprecise and we cannot reject zero. More preci{ggies more than the other measures, which is consistent
with the large standard errors of the regression estinfates.
SWhile our regression of earnings changes on the first dift.exén  The contribution of job-to-job flows to earnings growth is

unemployment resembles estimates from the literature thawsIBils
(1985), we note two important differences. First, we do nattad for
worker-level observable characteristics such as age dntejuure. Sec- "The substantial volatility in these series is at least irt gae to the
ond, we consider changes in total earnings, not wages (egrpeer hour). universe-level nature of the earnings data, which includasy very high
For estimates on the underlying microdata that control foeokable char- earners with volatile earnings. In Hahn, Hyatt, and Jan{2Ril6), simi-
acteristics, as well as estimates of the relationship betweeunemploy- larly constructed results using data that winsorize thelpof earnings
ment rate and earnings per employer-reported hours paid,afe® Hyatt, exhibit substantially less volatility, as are results gdivg earnings relative
and Janicki (2016). to levels (as in this paper).




Figure 1: Growth in Average Earnings and the ContributioDifferent Components
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Notes: All data are presented in 2014 constant dollars. Pagdreated for trading day effects and the quarter of ewitdifferent U.S. states into the
Job-to-Job Flows data via linear regression, and are thesosally-adjusted and Henderson-filtered using x12 with eimgoaverage of 9 quarters.
Shaded areas indicate recessions. “Earnings Growth"atelche total change in earnings within a quarter. “JobeStaydicates the intensive margin
of earnings growth attributable to job stayers who remairneir obs at least four quarters. “Job-to-Job” indicatesititensive margin of earnings
growth attributable workers involved in a job-to-job flovefn one employer to another, separating from the former, beneg lat the latter, and both
jobs last at least three quarters. Nonemployment (“Nonempihe sum of the component attributable to the earnings ofmpleyment entrants and
exiters and their respective shares, as well as the exeemgivgin of earnings growth attributable to job stayers andkers in job-to-job flows as above.
Residual is the difference in earnings viewed as previouswssequent. See text and Web Appendix B for additionalldeta

modest and procyclic&l.The persistently negative nonemment, lowering the average earnings level. However, dur-
ployment effect is driven by the fact that workers who aieg recessions, fewer workers move into employment from
leaving nonemployment into employment tend to earn lessnemployment, and so this negative effect is lower in mag-
than those exiting to nonemployment, and also earn mugtude. The residual is also negative, as earnings viewed as
less than incumbent workers, hence the contribution of thebsequent to a transition are greater than earnings viewed
nonemployment margin is generally negative. During eas previous to a transition. However, it is countercyclical
pansions, the number of workers entering employment salnd falls during the 2007-2009 recession.

stantially exceeds the number of workers exiting employ-

8There is a substantial difference in the contribution ohiegs in logs 4 COﬂClUSIOn
relative to levels (this paper uses the latter), exploredahn, Hyatt, and
Janicki (2016). Because workers undergoing job-to-jobsitions earn We have demonstrated how to use the forthcoming earnings

substantially less (about half as much) as job stayers, ldwgje propor- . . ,
tionate earnings increases are captured in a decompositiog earnings, data associated with the U.S. Census Bureau’s Job-to-Job

as are the relatively small proportionate increases in jayess. Flows data product to account for how earnings evolve in



the U.S. economy. This method lets us account for the rﬁppend ICGS

of on-the-job earnings growth, job-to-job flows, and nonem-

ployment, and characterized some properties of the rdsidua o

that the released measures do not account for. Job sfy- JOb-to-Job Flow Definitions (Web
ers move the earnings level by more than the other com- Only)

ponents. Nonemployment flows have a negative effect on

the earnings level, which declines in magnitude during his appendix provides the formal definitions of the job-

cessions. Job-to-job flows have a more modest p05|t|ve_t%f_-job flow concepts used in the forthcoming earnings tab-
fect on earnings, because of the outsized returns to movi

ftion. Definitions follow the notational conventions es-

which also declines during recessions. Analysis of the fltl lblished by Abowd et al. (2009), augmented to include

set of released data will allow consideration of d|ﬁer§rnt | iob-to-job flows by Hyatt et al. (2014). The starting point

earnings for individual from employerj in quartert,
notedw; ;. If an individual has no earnings from an em-
ployer in a given quarter, then the worker did not receive un-
employment insurance taxable income from that employer
References during that quarter, otherwise, if the worker did receive-po
itive earnings from that employew(j; > 0), then the worker

[1] Abowd, John, Bryce E. Stephens, Lars Vilhubetvorked for the employer.
Fredrik Andersson, Kevin L. McKinney, Marc Roe- The job-to-job flow definitions used for published tabu-
mer, and Simon Woodcock. 2009. “The LEHD Infradations, as listed in Hyatt et al. (2014), consider the sub-
tructure Files and the Creation of the Quarterly Worig€t of jobs that span two consecutive quarters (often called
force Indicators.” InProducer Dynamics: New Evi- “Consecutive quarter” or “beginning of quarter” jobs). uc
dence from Micro Data, ed. Timothy Dunne, J. Brad-consecutive quarter jobs have the desirable propertyfdrat,
ford Jensen, and Mark J. Roberts. Chicago, IL: Uripost such employment relationships, the employee was em-
versity of Chicago Press: 149-230. ployed by the employer at the time of transition between the

guarters, which allows this employment measure to reason-

[2] Bils, Mark. 1985. “Real Wages over the Business Cbly be interpreted as indicative of point-in-time employ-

cle: Evidence from Panel DataJournal of Political ment (recall that these administrative records lack stait a

dustries, locations, worker demographic characteri
firm characteristics in the evolution of earnings in the U.ge
economy.

Economy 93(4): 666-689. end dates). Formally, these are

[3] Daly, Mary, and Bart Hobijn. 2016. “The Intensive and
Extensive Margin of Real Wage Adjustment.” Federal 1, if wiji—1 >0andwj >0
Reserve Bank of San Francisco Working Paper #2016- ijt = 0, otherwise.

04.
Before we define the earnings measures formally, it is
[4] Hahn, Joyce K., Henry R. Hyatt, and Hubert P. Jafysefyl to introduce one more term, that for full quarter jobs

icki. 2016. “Job Ladders and Growth in Earningsg,ch jobs span three consecutive quarters, in other words,
Hours, and Wages in the U.S.: 1994-2014.” Unpub-

lished draft, U.S. Census Bureau.
) _ ) T 1, ifwijt—1 > 0 andwj; > 0 andwiji11 >0
[5] Hyatt, Henry, Erika McEntarfer, Kevin McKinney, Tit=) o otherwise.

Stephen Tibbets, and Douglas Walton. 2014. “Job-to-

Job (J2J) Flows: New Labor Market Statistics From For any two-quarter pair, job-to-job flows are calculated
Linked Employer-Employee DataJSM Proceedings only using jobs that are maximal earning among all such
2014, Business and Economics Statistics Sectiogonsecutive quarter jobs, referenced from the “beginning”

231-245. of quartert. Formally, this is defined as:
[6] Kurmann, Andg, Erika McEntarfer, and James Splet-
zer. 2016. “The Nature of Wage Adjustment in U.S. 1, ifbj=1and
Firms: New Evidence from Worker-Firm Linked Wi jt 4 Wijt—1 > Wikt + Wike—1VK

dombijt =

Data.” Unpublished draft, Drexel University. s.t.bix =1 and #k

0, otherwise.
[7] Topel, Robert, and Michael Ward. 1992. “Job Mobility ’

and the Careers of Young MerQuarterly Journal of  The Job-to-Job Flows data product records transitions

Economics 107(2): 439-479. between dominant job status across quarters. These are
worker movements between employers, as well as into and
from nonemployment. In accounting for earnings, we also



consider workers who did not change jobs, who are calledearnings are taken from the last available full-quarter
“job stayers.” This leads to five earnings concepts, eaglrnings observation from the previous employand the
with one or two earnings observations attached: workdirst available full-quarter earnings observation from the
transitioning into and out of nonemployment can get onsubsequent employér

one earnings observation because there are no earnings as-

sociated with nonemployment (by definition). In contrast, ]

job stayers and each of two types of job-to-job flows each  fee jfqgearn;;; = { Wijt-1, i fegje =1

get two earnings observations, in order to assign earnings 0, otherwise

changes to these employment statuses. and the earnings at the next employer are taken from the
Job stayers that contribute to earnings tabulations have 9 ploy

. . o rter immediatel r the referen rter, i.e. r
at least four quarters of consecutive earnings: this is P e ediately after the reference quarter, i.e. tqua

minimum number of quarters necessary to compare a given™
job stayer’s full quarter earnings in a given quarter to-full

quarter earnings in the previous quarter. Additionallglsu Wijti1, if fegje =1

workers must be dominant among consecutive quarter jobs ~ fee-Kfaearnij = { 0, otherwise

at the beginning of the reference quatteas well as at the

beginning of the next quartér- 1. Formally, There is a second type of job-to-job flow definition that

captures employment at a job that ends in the quarter before
the subsequent employment begins at the worker’s next em-
ployer. Note that workers in a quartewwho have no em-
ployer j such thab;j; = 1 could be said to be nonemployed
at the beginning of quartér However, it is well known that

For these so-defined job-stayers, we can compare e in some cases jobs start on the first day (or first weekday) of

ings from quartet—1 to earnings in quarter The earnings a given month. These adjacent-quarter job-to-job flows that

for the quarter preceding the reference quarter are have earnings attached

1, if dombjj; = 1 anddombjty =1
fdombe j; = andfijji_1=1
0, otherwise.

1, if dombjj;_1 =1 anddombjq;1 =1
and fijtfl =1 andfiktH =1
anddomby; # 1Vl and | # k

0, otherwise

. o Wijt—1, if fdombe,jt =1
fdombe. j fgearn;j: = { 0, otherwise fagije =
and the earnings contemporaneous with the reference quar-

rar . .
ter are Earnings are taken from the last available full-quarter

earnings observation from the previous employand the
Wijt, if fdombgj =1 first available full-quarter earnings observation from the
fdombe kfqearnije = { 0, otherwise subsequent employé&r
Two types of job-to-job transitions are also tabulated: )
those in which there is earnings from the previous employer  faq_j foearn;j; = { Wijt—2, if faq”"ft =1
j and subsequent employkiin the same calendar quarter 0, otherwise
(called “within-quarter” job-to-job flows) and in which the . .
earnings from the subsequent employer begins in the ]%nd the earnings contemporaneous with the reference quar-
. X : ; ter are
lowing quarter (called “adjacent-quarter” job-to-job flelw
The first type of job-to-job flow involves the case in
which a worker had a different employer at the beginning of
aquarter than its end (i.e., the beginning of the next qgarte fag-kfaearn;j = {
from employerj to employerk. The worker must separate
from the previous employgrand be hired at employérin We also assign earnings to transitions involving move-
quartert. ments into and out of “persistent” nonemployment, that is,
a worker has no consecutive quarter job at the beginning of
quartert or quartert + 1. If the worker was employed at
the beginning of the previous quarters anguarter but is

Wijty1, if fagije =1
0 otherwise

7

1, if dombij; = 1 anddomby1 =1

andfij-1 =1andfie 1 =1 not employed at the beginning of quartérs 1 andt + 2
feeijic = ang\_"/i;ﬁ(l =0andwig 1 =0 , then the worker transitioned from employment to nonem-
andj

ployment, otherwise if the worker was not employed at the

0, otherwise beginning of quarters — 1 andt, but is employed at the



beginning of quartet + 1, then the worker is said to havecontribute toP earnings. We specify how to account for
transitioned from nonemployment into employment durirgyowth in S earnings in a manner similar to Hahn, Hyatt,

quartert. and Janicki (2016).
Flows into persistent nonemployment in quartédrave  The decomposition will express earnings change associ-
full-quarter earnings when ated with changes in the shares of the workforce that are

stayers and each type of transitioner, as well as changes in
those shares, and changes in earnings. We will turn twelve
of the measures defined in Appendix A into six average
earnings measures and six share of employment measures
(the fact that both sum to twelve is purely coincidental).
Call the total number of earnings observatiootempf
and those earnings, taken from quatterl, are when viewed thé® perspective antbtempf, when viewed
from theSperspective. This can be calculated as

1, if dombijt =1 andfijt,l =1
anddomby;¢ 1 # 1VI
anddombjy. 2 # 1Vm

0, otherwise

fen2_domsz;j; =

fen2 fqearni- _ Wijt—1, if fen2TdomsZijt =1 b
- It 0, otherwise : totempy = y; fdombeji1+
vifeaji1+
Flows from persistent nonemployment into employment Yi fagijio+
in quartert have full quarter earnings when Sifen2ijiis.

. Note that all observations that contribute to quatter
1, if dombyei1=1andfieia=1  earnings come from transitions referencing quatterl

fne2_doma2i, — anddomby; 7 1vI with the exception of adjacent-quarter flows, because the
anddombipe1 7 1vm earnings from which earnings are taken lag the reference
0, otherwise quarter by one relative to the other transition types.

Earnings for a given quarter, viewed from the subsequent
perspective draw from the transition reference qudrtet
with the exception of job stayers, which reference quarter

and those earnings, taken from quatterl are defined as:

Wijtr1, if fne2.doma2y; =1
fne2_fqearn;j; :{ 0|Jt+1 otherwise “
7 totemp® = ¥; fdombeiji+

.. ) vifesj—1+
B Decomposition Transformations 5 fagij 1+
(Web Only) Yifneziji 1.

Now, we can define the shares associated with job-stayers

The decomposition exercise accounts for the differe%. b-to-iob flowslJ. and fl - | BN
mechanisms by which earnings from one quarter to the nexe, /9°-10-JOb TIOWSJ/, and TIows Into hohemployme

in other words, quartet— 1 to quartert. We transform and flows out of nonemploymeNnE viewed from both the

twelve of the measures defined in Appendix A into five a&fe"'ous and subsequent perspectives, as follows.

gregates: one for overall earnings growth, as well as th_eThe share of earnings observations viewed from the pre-

contribution of job stayers, job-to-job flows, transitidng vious perspective that are associated with job stayers is
and out of nonemployment, and a res.idual. Earnings in pis  3i fdombejiis

each quarter can be viewed from previdddo an event, D=

or subsequersto an event. Each quartefor which data totempy
is available has job stayers and job-to-job flows which con-The share of earnings observations viewed from the pre-
tribute once to previous earnings, and once to subsequéats perspective that are associated with job-to-job flows
earnings. For example, for the job stayletombej, the is

earningsfdombe_kfgearn;j; come from quartet and are

hence viewed from th& perspective, while the earnings DtP’JJ _ Yifeajtatyi faQinZ'

fdombe._j fgearn;jjy come from quarter — 1 and hence are totempf

viewed from theP perspective. We can, for any quarter the share of earnings observations viewed from the pre-

t, express average earnings as the weighted sum of egfys perspective that are associated with flows into nonem-
ings for each job-to-job flow measure. By contrast, trangjjoyment is

tions into and out of nonemployment only contribute once:
employment-to-nonemployment flows only contributeSto
earnings, and nonemployment-to-employment flows only

DPEN _ yi fen2ijii
! totempP



The share of earnings observations viewed from the sidib stayers, job-to-job flows, and nonemployment, as well
sequent perspective that are associated with job stayers s a residual. To do so, we use a convenient substitution.

DSIS _ Si fdombe

t . J—
totempp D = WP —WE_y = (W — W) — (W g —WE_y).

The share of earnings observations viewed from the sub- =JS+II+N residual
sequent perspective that are associated with job-to-jalsflo . o _
is The residuamg ; — WY ; indicates the difference that

quartert — 1 earnings are when viewed from the previous
DSY _ Yifeer 1+ i fagin— 1 vs. subsequent perspective. We do additional transforma-
t totemps tions ofw® — W . First, note that

The share of earnings observations viewed from the —SCHSC c pC

subsequent perspective that are associated with flows into WS W= Zwt Dt WP 1D

nonemployment is . )
For the components for job-stayers and job-to-job flows,

DSEN yi fnezij_1 that is,C € {JS,JJ} we further distinguish:
totemp®
We now define six average earnings measures. The AVeSCHSC _ 7PCpPC _
erage earnings viewed from the previous perspective that idh b =171
associated with job stayers is VVtSC WS
DSC _ pPC h—1
( t t—l)( 2 )

WIS >i fdombe. queam'l“fl extensive margin

t 5 fdombeji;1 ’ D D
t + >

(W WD ().

intensive margin

The average earnings viewed from the previous perspec-
tive that is associated with job-to-job flows is

WP yifee jfgearnijii1 + 3 fag j fgearnijii 2 We group the terms associated with the “dilution” of em-
t i feajii1+ 3 fadije2 : ployment by the net entry of workerssérom anemploy-
_ _ _ ment. In other words, we group thH®;" — D,™) “ex-
The average earnings viewed from the previous perspgshsive margin” terms with nonemployment's other compo-
tive that is associated with flows into nonemploymentis nent,w>NEDSNE — VTIfLElN Df»EN_

5, fen2_faearn Now, for any quartet, we can define the components of
whEN = £ 5 feg Jiay our decomposition.
P Job stayers contribute
The average earnings viewed from the subsequent per-
spective that is associated with job stayers is

DSIS | pPIS
—5JS JS, Pt -
IS = (W7 = wp)( =

2 )
VVIS'JSZ 2.1 fdombe kTgear i job-to-job flows contribute
vi fdombe
The average eamnings viewed from the subsequent per- TG DY + DY
spective that is associated with job-to-job flows is I = (W 1)( 2 )’

and nonemployment contributes
T _ yi fee kfgearn 1+ 3 fag kfoearnjq 1
' Yifeak-1+3i fadik-1 WIS 4 IS

s vi Ne =(DF°— DPJS>< 5)
The average earnings viewed from the subsequent per- 2

. . . . . JJ
spective that is associated with flows into nonemployment 533 PJJ VT/P
is (D™ =Dy~ 1)( 5 L)+
—SNEDtSNE VVP"ENDF’EJ_N.

FOEN _ yi fne2_foearnjj_1
‘ yifne2ij 1

Released data are converted to 2014 constant dollars.
Armed with these 6 shares and 6 earnings definitions, @gerall earnings growth in timeis, by construction, equal
can decompose average earnings into different componetitigshe sum oflS + JJ; + N; and the residual from time



Figure C1: Share of Employment
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Notes: All data are seasonally-adjusted using x12. Shaded éndicate recessions. “Job Stayers (P)” indicategégeificy in previous quarter for job
stayers who remain at their jobs at least four quarters. “daye®s (S)” indicates the frequency in the current quadejdb stayers who remain at their
jobs at least four quarters. “Job-to-Job Flows (P)” indésahe frequency of a job-to-job flow from one employer to aegtkeparating from the former,
being hired at the latter, in the previous quarter. Both jabsat least three quarters. “Job-to-Job Flows (S)” ine&¢he frequency of a job-to-job flow
from one employer to another, separating from the formergoeired at the latter, in the current quarter. Both jobs laktast three quarters. “Flows to
Nonemployment (P)” indicates the frequency of nonemploymeinéets from jobs that last at least three quarters in theipue\quarter. “Flows from
Nonemployment (S)” indicates the frequency of nonemploymeiteiesxinto jobs that last at least three quarters in the atiqearter.

Overall earnings growth]S, JJ, N;, and the residual arewell as the value corresponding to the quarter before (pre-
the dependent variables for each column in Table 1, respéicus P, containing earnings from time— 1). In terms of
tively, and are presented, after adjustment for trading didne definitions from Appendix B, for each compon€ntve
effects, changes in the composition of U.S. states, seagsiot DP© andDPS

ally adjustment, and Henderson filtering, in Figure 1.

Figure C.1 plots the relative frequency of job stayers,
job-to-job flows, and nhonemployment entrants and exiters.
In every quarter, most workers are job stayers (plotted on
the right axis), who constitute at least 91% of employment
In this section, we describe the relative frequency of job each quarter. The share of employment that job stay-
stayers, job-to-job flows, and nonemployment entrants agrd constitute increases procyclically, and is at its héghe
exiters, as well as the average earnings associated with éadhe late stages of recoveries. Job-to-job flows are pro-
group. All results are seasonally adjusted using x12. Alclical and reach a series low at the end of the 2007-2009
results reference timeand present the contemporaneouscession. Job-to-job flows constitute 2% to 4% of employ-
value (subsequerff, containing earnings from timg as ment. Nonemployment flows are more frequent than job-to-

C Descriptive Figures (Web Only)



Figure C2: Average Earnings
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Notes: All data are presented in 2014 constant dollars aadeasonally-adjusted using x12. Shaded areas indicassiens. “Job Stayers (P)”
indicates average earnings in the previous quarter fortmyess who remain at their jobs at least four quarters. “Jalye3s (S)” indicates average
earnings in the current quarter for job stayers who remaiheit fobs at least four quarters. “Job-to-Job Flows (P)lidates average earnings in the
previous quarter for workers involved in a job-to-job flowerft one employer to another, separating from the former, berned ht the latter. Both jobs
last at least three quarters. “Job-to-Job Flows (S)” indgaverage earnings in the current quarter for workerdviedan a job-to-job flow from one
employer to another, separating from the former, being hitédealatter. Both jobs last at least three quarters. “E-tRN indicates average earnings
in the previous quarter for nonemployment entrants from jobs last at least three quarters. “N-to-E (S)” indicategaye earnings in the previous
quarter for nonemployment exiters into jobs that last at l#ase quarters.

job flows throughout the time series and account for 4%weasured as part &relative toP. Similarly, during eco-
6% of employment. Flows out of nonemployment are praomic expansions, job stayers contribute lesStivan toP.
cyclical and generally exceed flows out of employment addsimilar intuition holds for the fluctuations in job-to-job
into nonemployment, which are countercyclical. flows measured fror® or S.

These figures also distinguish whether the earlier (pre+igure C.2 plots the average earnings of job stayers, job-
vious P) or later (subsequers) are used. Recall that theto-job flows, and nonemployment entrants and exiters in
number of job stayers in each quartés the same whether2014 constant dollars. Job stayers have the highest earn-
measured as part ¢f or S, all that is different is the de-ings, and its average is in the range of $13,400 and $14,200.
nominator. Differences in the share of employment that jdlhe average earnings of job stayers is procyclical, grow-
stayers constitute is driven by the difference in the shang gradually during the middle to late stages of economic
of employment of workers exiting and entering nonemplogxpansions, and falling during and after economic contrac-
ment. During and shortly after economic contractions, maiens. Workers going through job-to-job flows earn less than
workers enter nonemployment than leave it, which leads jbé stayers. Workers who recently moved to another em-
share of employment constituted by job stayers to be gregikyer tend to earn more ($10,200 to $11,400) than workers
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who recently left an employer for another (such workers
have average earnings in the range of $9,800 to $10,700),
and this difference is greatest in the late stages of eco-
nomic expansions, during which it can exceed $600. Work-
ers entering and exiting nonemployment have lower earn-
ings ($7,000 to $8,600), and new entrants to employment
have the lowest earnings $5,800 to $7,100). This differ-
ence in the earnings of workers entering vs. exiting nonem-
ployment is almost certainly in part due to the fact that all
workers who are initially entering the labor market with-
out previous work experience are part of nonemployment-
to-employment flows, and that some share of employment-
to-nonemployment flows are workers who are voluntarily
retiring.

These two figures provide additional intuition for one
of the main results in the body of the paper. Because
workers entering employment from nonemployment tend
to earn much less than workers who are continuously em-
ployed, and the number of such workers increases during
expansions and declines during contractions, nonemploy-
ment flows induce earnings to be lower during expansions,
but this effect lessens during and after economic downturns
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