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Recent studies have noted that the U.S. workforcavage records provided by U.S. states to the U.S. Cen-
has had little change in real wages, income, or earnsus Bureau as part of the Local Employment Dynamics
ings since the year 2000. However, even when there ifederal-state partnership, see Abowd et al. (2009).
little change in the average rate at which workers are The Job-to-Job Flows data measure the universe
compensated, individual workers experienced a distriof transitions between jobs that are dominant among
bution of wage and earnings changes over this time&onsecutive quarter jobs. The addition of earnings
period. Since individual employment spells involve to these job-to-job flows involves associating “full-
job changes, transitions to and from nonemploymentquarter” earnings with jobs, whenever it is available:
and the accumulation of experience at particular jobsstart and end dates are not available for the earnings
we would like to describe the how earnings evolve atrecords. Full-quarter earnings are defined as earn-
these different circumstances. How does the earningsgs in a quarter in which a job existed in the quar-
level, that is, the amount of wage and salary paymentger before and the quarter after. Because there is an
that employees receive from their employers, evolveemployer-employee relationship that spans three con-
over time? How much comes from on-the-job earningssecutive quarters, the earnings that the employee re-
growth, and how much comes from transitions betweerteived during the middle quarter can serve as a proxy
employers? for the quarterly rate at which that worker was com-

In this paper, we demonstrate how earnings evolvgpensated.
inthe U.S. economy in the years 2002-2013 on a forth- Note that the Job-to-Job Flows earnings data are dis-
coming dataset of public-use data on earnings for staytinct from wages. There is a natural relationship be-
ers and transitioners. Specifically, we implement atween wages and earnings, in that earnings are the
variant of the Hahn, Hyatt, and Janicki (2016) earn-product of an employee’s hourly wage rate and the
ings decomposition on the core earnings measures forumber of hours that employee worked. However,
forthcoming public-use data of the U.S. Census Bu-only a small set of states collect hours data as part of
reau’s Job-to-Job Flows data product. We provide artheir unemployment insurance program. For an analy-
overview of the new measures and how they can beais of how that hours data allows for separate consider-
used to account for the role of on-the-job earningsation of hours and wages, see Hahn, Hyatt, and Janicki
growth, job-to-job flows, and nonemployment in the (2016).
growth of U.S. earnings.

II. Earnings Growth Concepts
|. Data on Job-to-Job Flows and Earnings
Recent work by Hahn, Hyatt, and Janicki (2016)

We use forthcoming earnings data for U.S. Censu$ropose a novel method of decomposing earnings
Bureau's Job-to-Job Flowls The main definitions are growth into the components that come from job-to-
described in Hyatt et al. (2014), see Web Appendixjob flows (i.e., employer-to-employer transitions), en-
A for a description of the new measures. The underlry and exitfrom nonemployment, and on-the-job earn-
lying microdata come from unemployment insuranceings growth. This earnings decomposition begins with

the insight of Topel and Ward (1992), that one can

* Opinions and conclusions expressed in this paper are thos'€asure the earnings changes around job-to-job flows,
of the authors alone and do not necessarily represent the views énd compare that with the overall amount of earnings
the U.S. Census Bureau. All results have been reviewed to ensuigrowth for an individual to recover the amount of earn-

that no confidential data are disclosed. We thank Erika Mc_Entar-Ings growth that can be attributed to job-to-job transi-
fer and James Spletzer for helpful comments and suggestions.

t Center for Economic Studies, U.S. Census BureauiONS.
4600 Silver Hill Road, Suitland, MD 20746. Emails: The Job-to-Job Flow measures can be used to ac-

joyce.key.-nahn@census.gov, henry.rhyatt@census.gov, hgount for how earnings evolves over time, from some
beri.p.jamckl@census.gov, stephen.r.tlb_bets@census.gov previousP level quartet — 1 to a subseque@level in
Released Job-to-Job Flows data are available for downidaicta : . .
//lehd.ces.census.gov/data/j2j_beta.html. Note that, at the quartert. Earnlngs then evolve fromalelvel In quar-
time of this writing, earnings data are not yet available fowdload. tert to aSlevel int + 1, etc., and in practice more than
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90% of all earnings items in the forthcoming Job-to- margin” terms with nonemployment’s direct contribu-
Job Flows earnings data are released as BathdS?  tion to average earningsf DN —w 5VDPEN,

We use the publication variables to construct average the residuatvs ; — WP , is the combination of sev-
earnings in each quarter, viewed from each so-define
P and S perspective. Job stayers and job-to-job flows
evolve fromP to S. Nonemployment transitions only
contribute to only one side, by construction: separa

tions to nonemployment only contributefand hires vious or subsequent quarter lasts a full quarter. Dif-

T“’”? nonemﬁ_loym(fer;t cor:;rlb;Jteﬂ?nlyf_bThde ];OHOV;" ferences also exist because all tabulations are done on
INg 1S an outin€ of how the forthcoming data releasey, population in the age range of 14-99, so the entry

can be transformed to account for changgs in the leve f very young and very old workers are not treated as

of average earnings, for a full list of steps involved, S€&|ows across employment, but job stayers whose work

Wep Appen_dlx B. _ , . in earlier quarters was not tabulated (in the case of the

It is possible to express earnings either prospectiveq,nqest workers), and workers whose work is not tab-

P or subsequerts earnings. We will consider growth 5104 in subsequent quarters (in the case of the old-
in subsequert earnings, which evolve according o gt \yorkers). Finally, confidentiality protection in the

released data includes noise infusion, which also can

make cross-quarter identities that hold in the underly-
D = W — Wy = (W= W g) = (W g — W) ing microdata no longer hold in the released data.

gral factors, which we list hefeChanges in the earn-

ings level due to job-to-job transitions that do not in-
volve both a hire and separation, as well as job-to-
job transitions in which only employment at the pre-

We develop a term that denotes the amount of earn-
ings changes that can be associated with job-stayers
JS, as well as earnings changes that can be associated
with job-to-job flowsJJ and transitions into nonem-
ploymentEN and transitions out of nonemployment
NE. ForC € {JS JJ,EN,NE}, we write

Ill.  Accounting for Earnings Growth

We now conduct an empirical analysis of earnings
growth, distinguishing between the different compo-
nents of earnings growth. We have five categories for
earnings growth: the overall change in average earn-
C~SC C ~PC ings, the contributions that can be attributed to job
Wf_wil - Zvvts DY _va—lDt—l' stayers, job-to-job flows, net effects of worker entry
from and exit to nonemployment, and the residual that
whereDtL*C indicates the share of the workforce that is captures the difference in average earnings measured
in transition categorZ from lookupL. For the com- prospectively or retrospectively, defined above.
ponents for job-stayers and job-to-job flows, that is, We make adjustments to our data that are prudent
C € {JS 3} we further distinguish: when analyzing employer-reported earnings amounts
that are available at a quarterly frequency. First, we ac-
count for seasonality, which is common in analysis of

WoCDPC —w S DPS = data that is available at higher-than-annual frequencies.
WEC 4 wPC We a]so found it useful to account for.what are called
(DEC _ D:?_Cl)(ﬁ) + “trading day” effects, that is, changes in the number of

2 days of some economic event in a quarter. In the case
extensive margin of earnings, the number of pay periods (that is, pay-

checks that a worker receives) in a quarter can affect
the amount of earnings, as noted by Kurmann, McEn-
tarfer, and Spletzer (2016). Some workers are paid on
intensive margin a weekly basis, while others are paid on a bi-weekly

or monthly basis. We are not interested in variation in

the earnings level that comes from these calendar ef-
?ects, so we perform an adjustment to remove them.

DFC + DS
C C t -
(W =W (=),

In the spirit of Daly and Hobijn (2016), we group
several terms associated with the net entry of worker

from nonemployment: théDﬁC — Df’_cl) “extensive

3We conduct our analysis in this paper either at the natioma)

2E.g. if a full-quarter job stayer transitions into a diffatgob that or for all available states as data permit. Conducting thcodgosition

does not last a full quarter, then there maySxarnings associated with  exercise for published subpopulations can also be influebgevorker

the stayer, but the full quarter earnings that would contgltoP earnings movements across locations, industry sectors, and timentagi@mo-

are not released because earnings are not released fa-job-flows graphic categories, and so these differences would alsd$erized a
unless they are full-quarter to full-quarter. residual as defined in this paper.



VOL. VOLUME NO. ISSUE

JOB-TO-JOB FLOWS AND EARNINGS

Table 1—: Linear Regression to Account for Earnings Growtth s 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*** B5*** 24**
(116) (113) 4 (8) (11)
Summer (Quarter 3) -1666*** -1598*** ki -30%** 20
(136) (133) 5) 9 (13)
Sundays 110 76 7* 0 -6
(118) (116) 4) (8) (11)
Mondays 224* 210* 11 -1 -2
(118) (116) 4) (8) (11)
Tuesdays 113 91 6 7 -1
(116) (115) 4 (8) (11)
Wednesdays 228* 197* 5 6 2
(116) (112) 4) (8) (11)
Thursdays 415%** 381*** 8* 14 20
(137) (136) (5) 9 (13)
Fridays 510+ ATT*+* 14w+ 22%%* -1
(117) (115) 4) (8) (11)
Saturdays -14 33 2 -7 1
(129) (124) 4 9 (12)
Unemployment -14 -25 S 17%** -QFrx
First Difference (25) (25) Q) (2) (2

Notes: Regressions also include controls for a linear tiredrand a fixed effect corresponding to the quarter of entsach state. “Earnings
Growth” indicates the change in earnings from one quartdremext. “Job Stayer” indicates the intensive margin of isasgrowth attributable
to job stayers who remain at their jobs at least four quartdoh-to-Job” indicates the intensive margin of earningsyghaattributable to workers
involved in a job-to-job flow from one employer to another, aging from the former, being hired at the latter, and bolis jast at least three
quarters. Nonemployment (“Nonemp.”) is the sum of the companatiibutable to the earnings of nonemployment entrants sitet€ and their

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

To do so, we run a seasonal model along with a termime trend, the number of each day of the week in the
that accounts for how the number of Fridays in a quar-calendar quarter, and the unemployment rate. There is
ter changes over time. While the typical quarter has 13ubstantial seasonality in the components of earnings
Fridays (as there are thirteen weeks in a quarter), somgrowth. The phenomenon of year-end bonuses seems
guarters have only 12 Fridays, while others have 14present in the data: overall earnings level is the high-
The number of Fridays in a quarter therefore changesst in the fourth quarter (Fall) relative to other quarters.
by zero, one, or two. Different states enter the adminisThis difference is driven by job stayers: for other com-
trative records data at different times and, at the time oponents of earnings growth, the earnings in the fourth
this writing, an imputation to correct for the omission quarter are not always higher than earnings in every
of different states is not availabfeTherefore, we in-  other calendar quarter.
clude a linear effect that captures the quarters in which
different states first enter the Job-to-Job Flows data. ~ The number of days of the week in a calendar quar-
In Table 1, we show selected coefficients from a re-ter also has some effect on earnings changes, although

gression of each measure on season dummies, a line}iS varies in magnitude depending on the measure and
particular day of the week under consideration. The

largest effects of the number of days of the week in
a calendar quarter are found for the number of Thurs-
days and Fridays for overall earnings growth and job

5gpecifically, we have dummy variables whenever one or moresstateStayerS: an addlt-lonal Frlday n a- calendar quarter in-
are included in ’the data for the first time. These quarters @04Q1 Creases ov_eraII (JOb _s_tayer) eammgsf growth by $510
(AL, KY, and WY), 2002Q3 (AR), 2003Q1 (NH), 2003Q3 (MI), 2002Q ($477), while an additional Thursday increases overall
(AZ), 2005Q2 (DC), and 2010Q1 (MA). (job stayer) earnings growth by $415 ($381). An addi-

4Many of the economic measures produced as part of the Jotbto-Jo
Flows data product do have national measures that are rggpiar
duced. National earnings measures are under developmenbbirt n
regular production.
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Figure 1. : Contribution to Average Earnings: Earnings Glows. Dilution through Employment Growth
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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 wimgocaverage of 9 quarters.
Shaded areas indicate recessions. “Earnings Growth"ateBahe total change in earnings within a quarter. “JobeBtaydicates the intensive margin
of earnings growth attributable to job stayers who remairheir jobs 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, bened lat the latter, and both
jobs last at least three quarters. Nonemployment (“Nonem@ihe sum of the component attributable to the earnings ofmployment entrants and
exiters and their respective shares, as well as the exeemsivgin 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

tional Monday or Wednesday has an effect that is aboutentage point higher, the regression estimate implies
half as large, and other days have marginal effects thahat overall earnings growth will be lower by $14, al-
are smaller and rarely significantly different from zero. though this estimate is not distinguishable from zero.
The relationship between unemployment and earndob stayers have a regression estimate that implies that
ings growth varies across components. This relationthey contribute $25 less to earnings growth when the
ship is of interest because the degree to which wagesnemployment rate is one percentage point higher, al-
can adjust downward when there is less demand for
labor can affect the unemployment rate. Models Ofunemployment resembles estimates from the literature thatfs|Bils
wage rigidity propose that if employers are unable to(1985), we note two important differences. First, we do nattam for
adjust wages in response to shocks, employers may ravorker-level observable characteristics such as age dntéjure. Sec-

; ; nd, we consider changes in total earnings, not wages (egrper hour).
Spond to negative shocks by cutting employment ratheIgor estimates on the underlying microdata that control forenkable

than Wageé-When the Unemployment rate Is one per- characteristics, as well as estimates of the relationstipdsn the unem-
ployment rate and earnings per employer-reported hours geédiHahn,
Swhile our regression of earnings changes on the first differén Hyatt, and Janicki (2016).
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though, again, the estimate is imprecise and we cannaf the forthcoming release that permit an understand-
reject zero. More precise estimates are found for théng of the role of on-the-job earnings growth, as well as
contribution of job-to-job flows, nonemployment, and job-to-job flows, nonemployment, characterized some
the residual. The job-to-job flow contribution to earn- properties of the residual that the released measures do
ings growth is procyclical, and contributes about $3not account for. Consistent with previous evidence, job
less to earnings for every percentage point increase igtayers move the earnings level by more than the other
the unemployment rate. Nonemployment contributescomponents. Nonemployment flows have a negative
to earnings growth countercyclically, with a one per-effect on the earnings level, which declines in magni-
centage point increase in the unemployment rate contude during recessions. Job-to-job flows have a more
tributes $17 to earnings growth. The residual is alsanodest positive effect on earnings, because of the out-
cyclical, and contributes $9 less for every percentageized returns to moving, which also declines during re-
point increase in the unemployment rate. cessions. Analysis of the full set of released data will
The time trends of the underlying components carallow consideration of different industries, locations,
help with the interpretation of the regression estimatesworker demographic characteristics, and firm charac-
and we plot these time trends in Figure 1. Earningdgeristics in the evolution of earnings in the U.S. econ-
growth overall, as well as that which is associatedomy.
with job stayers, varies more than the other measures,
which is consistent with the large standard errors of
the regression estimatés.The contribution of job-
to-job flows to earnings is modest and procycléal. Abowd, John, Bryce E. Stephens, Lars Vilhuber,
The nonemployment effect is driven by the fact that Fredrik Andersson, Kevin L. McKinney, Marc Roe-
workers who are leaving nonemployment into employ- Mer, and Simon Woodcock. 2009. “The LEHD In-
ment tend to earn less than those exiting to none,m)k)y_frastructure Fl_les and the Creation of the Quarterly
ment, and also earn much less than incumbent workers YWorkforce Indicators.” InProducer Dynamics: New
hence the contribution of the nonemployment margin Evidence from Micro Data, ed. Timothy Dunne, J.
is generally negative. During expansions, the num- Bra}dforq Jensen, and Mark J. Roberts. Chicago, IL:
ber of workers entering employment substantially ex- University of Chicago Press: 149-230.
ceeds the number of workers exiting employment, low- Bils, Mark. 1985. “Real Wages over the Business Cy-
ering the average earnings level. However, during re- cle: Evidence from Panel Datalournal of Political
cessions, fewer workers move into employment from Economy 93(4): 666-689.
nonemployment, and so this negative effect is lower in Daly, Mary, and Bart Hobijn. 2016. “The Intensive
magnitude. The residual is also negative, as earningsand Extensive Margin of Real Wage Adjustment.”
viewed as subsequent to a transition are greater tharFederal Reserve Bank of San Francisco Working Pa-
earnings viewed as previous to a transition. However, per #2016-04.
itis CountercyCIicaI and falls during the 2007-2009 re- Hahn, Joyce K., Henry R. Hyatt’ and Hubert P. Jan-
cession. icki. 2016. “Job Ladders and Growth in Earnings,
Hours, and Wages in the U.S.: 1994-2014."” Unpub-
lished draft, U.S. Census Bureau.
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Appendices The Job-to-Job Flows data product records tran-
sitions between dominant job status across quarters.
A. Job-to-Job Flow Definitions (Web Only) These are worker movements between employers, as

well as into and from nonemployment. In account-
ing for earnings, we also consider workers who did not
change jobs, who are called “job stayers.” This leads
to five earnings concepts, each with one or two earn-
ings observations attached: workers transitioning into
and out of nonemployment can get only one earnings
observation because there are no earnings associated
with nonemployment (by definition). In contrast, job
stayers and each of two types of job-to-job flows each
et two earnings observations, in order to assign earn-

This appendix provides the formal definitions of the
job-to-job flow concepts used in the forthcoming earn-
ings tabulation. Definitions follow the notational con-
ventions established by Abowd et al. (2009), aug-
mented to include job-to-job flows by Hyatt et al.
(2014). The starting point is earnings for individual
i from employerj in quartert, denotedw;jt. If an in-
dividual has no earnings from an employer in a given
guarter, then the worker did not receive unemploymen

) X . Ings changes to these employment statuses.
insurance taxable income from that employer during Th iob st that tribute t . tabul
that quarter, otherwise, if the worker did receive pos- ese Job stayers hat contributé to earnings tabula-

itive earnings from that employew(; > 0), then the tions have at least four quarters of consecutive earn-
worker worked for the employer it ’ ings: this is the minimum number of quarters neces-

. . o . sary to compare a given job stayer’s full quarter earn-
The job-to-job flow definitions used for published ings in a given quarter to full-quarter earnings in the

tatt))ulailops,bastlrllsied n I—:yatt etal. (2?.14)' Coqs'dertf?egrevious quarter. Additionally, such workers must be
subset of jobs that span two consecutive quarters (ofte ominant among consecutive quarter jobs at the begin-

_cegled SCOT]SGCU“Ve (i_uarter (:r pek(;:jlnhnlng ,:)hf q(ljjar'gerb ing of the reference quarteras well as at the begin-
jobs). Such consecutive quarter jobs have the desira ing of the next quarter+ 1. Formally,

property that, for most such employment relationships,
the employee was employed by the employer at the

time of transition between the quarters, which allows 1, if dombjj; = 1 anddombjji:1 =1

this employment measure to reasonably be interpreteq:ldombajt — andfij_ 1 =1

as indicative of point-in-time employment (recall that 0, otherwise.

these administrative records lack start and end dates).

Formally, these are For these so-defined job-stayers, we can compare

earnings from quartér— 1 to earnings in quartér The
earnings for the quarter preceding the reference quarter

- 1, if Wijt—1 > 0 andwijt >0 are
bije = { 0, otherwise.
Before we define the earnings measures formally, itfd T [ Wjr_g, if fdombej=1
is useful to introduce one more term, that for full quar- "d0MPe-JTaeaMijt =4 otherwise

ter jobs. Such jobs span three consecutive quarters, in

other words, and the earnings contemporaneous with the reference
quarter are

T 1, ifwijt—1 > 0 andwij; > 0 andwjjt,1 >0
=13 0, otherwise.

wijt, if fdombgj =1
fdombe kf gearn;j; = { O,J otherwisej
For any two-quarter pair, job-to-job flows are calcu-
lated only using jobs that are maximal earning among Two types of job-to-job transitions are also tabu-
all such consecutive quarter jobs, referenced from théated: those in which there is earnings from the pre-
“beginning” of quartet. Formally, this is defined as:  vious employerj and subsequent employkrin the
same calendar quarter (called “within-quarter” job-to-
. job flows) and in which the earnings from the subse-
1, ifbjjp=1and guent employer begins in the following quarter (called
o Wijt +Wijt—1 > Wikt + Wik—1VK “adjacent-quarter” job-to-job flows).
domby j¢ b — 1 K _ : : _
S-L. Dig N and # The first type of job-to-job flow involves the case
0, otherwise. in which a worker had a different employer at the be-
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ginning of a quarter than its end (i.e., the beginningand the earnings contemporaneous with the reference
of the next quarter), from employgrto employerk.  quarter are

The worker must separate from the previous employer
j and be hired at employdrin quartert.

) Wijter,  if fagije =1
fagkfgearn;j, = { 0,J otherV\J/ise
1, if dombjj; = 1 anddombi ;1 =1
andfiji_1 = 1 andfig1 =1 We also a_lssign earnings to tr_ansitions involving
fegj = andwijt1 = 0 andwi_1 =0 movements into and out of “persistent” nonemploy-
andj #k ment, that is, a worker has no consecutive quarter job at
0, otherwise the beginning of quartdror quartet + 1. If the worker

was employed at the beginning of the previous quarters
Earnings are taken from the last available full-andt quarter but is not employed at the beginning of
quarter earnings observation from the previous emguarters +1 andt +2 , then the worker transitioned
ployer j and the first available full-quarter earnings ob- from employment to nonemployment, otherwise if the

servation from the subsequent emploler worker was not employed at the beginning of quarters
t — 1 andt, but is employed at the beginning of quarter

t+ 1, then the worker is said to have transitioned from
Wijt-1, if fegje=1 nonemployment into employment during quaitter
0, otherwise Flows into persistent nonemployment in quarter
have full-quarter earnings when
and the earnings at the next employer are taken from
the quarter immediately after the reference quarter, i.e.
quartert + 1. 1, if ddodmbrri% = 1indflijtfl =1
o anddombj¢ 1 # 1V
fen2 doms2;j; = anddombipy 2 # 1Ym
Wijt+1, If fegje=1 0, otherwise
0, otherwise

fee_jfgearn;jt :{

fee kfgearn;j; = {

and those earnings, taken from quatterl, are
There is a second type of job-to-job flow definition

that captures employment at a job that ends in the quar-
ter before the subsequent employment begins at theen2 fgearnijt = {
worker’s next employer. Note that workers in a quarter
t who have no employey such thatojj; = 1 could be i i
said to be nonemployed at the beginning of quarter F1OWS from persistent nonemployment into employ-
However, it is well known that in some cases jobs starfMeNnt in quartet have full quarter earnings when
on the first day (or first weekday) of a given month.
These adjacent-quarter job-to-job flows that have earn- 1, if dombigss = 1 andfiqq = 1

ings attached anddomby
o it 7 191
fne2_domaz. = anddombig_1 # 1¥m
0, otherwise

Wijt—1, if fen2.domszij; =1
0, otherwise )

1, if dombjt—1 =1 anddomb, 1 =1
andfiji_1 =landfig 1 =1

fagju = anddomioy; 2 1v) and] £ k and those earnings, taken from quatterl are defined

0, otherwise as
Earnings are taken from the last available full- Wijt11, if fne2 doma2y, =1
quarter earnings observation from the previous em-fne2-faearnijs = 0, otherwise
ployer j and the first available full-quarter earnings ob-
servation from the subsequent emploler B. Decomposition Transformations (Web Only)

] The decomposition exercise accounts for the differ-
fag.j fgearn;j; :{ Wijt-2, If faqij|_¢ =1 ent mechanisms by which earnings from one quar-
0, otherwise ter to the next, in other words, quarter 1 to quar-
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tert. We transform twelve of the measures defined
in Appendix A into five aggregates: one for overall

earnings growth, as well as the contribution of job totemp? = 3; fdombeji+
stayers, job-to-job flows, transitions into and out of Yifeaji1+
nonemployment, and aresidual. Earnings in each quar- >i fagije-1+
ter can be viewed prospectivel/ or subsequentlys. i fnezije 1.

Each quartet for which data is available has job stay- fine the sh . ith i
ers and job-to-job flows contribute once to earnings Now, we can define the shares associated with job-

viewed prospectively, and once when viewed subseStaYerslS job-to-job flowsJJ, and flows into nonem-
quently. For example, for the job stayédombe;, ~ PIoymentEN and flows out of nonemploymerNE
the earningsfdombe kfgearn;j; come from quartet viewed from both the previous and subsequent per-

and are hence viewed subsequently, while the earningP€ctives, as follows.
fdombe. j fgearn;;; come from quarter— 1 and hence We now define six share measures. The share of all

are viewed previously. We can, for any quarteex- earnir_lgs observations _viewed_ frqm the prev_ious per-
press average earnings as the weighted sum of earnin§Bective that are associated with job stayers is
for each job-to-job flow measure. By contrast, transi- 5, fdombe;
tions into and out of nonemployment only contribute DtP"JS: '—P”H.
once: employment-to-nonemployment flows only con- totemp
tribute to earnings when viewed subsequently, and The share of earnings observations viewed from the
nonemployment-to-employment flows only contribute previous perspective that are associated with job-to-job
to earnings only when viewed prospectively. We specflows is
ify how to measure earnings when measured subse-
quently. DRI _ 2i feejiia+3i fagje2

! totempP '

The decomposition will express earnings change as- ) ) )
sociated with changes in the shares of the workforce The share of earnings observations viewed from the
that are stayers and each type of transitioner, as well d¥€Vious perspective associated with flows into nonem-
changes in those shares, and changes in earnings. \R@ymentis
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 totempy
is purely coincidental). The share of all earnings observations viewed from
the subsequent perspective that are associated with job
stayers is

DPEN _ Yi fen2ijt+1‘

Call the total number of earnings observations
totemp when viewed prospectively antbtempy,

when viewed subsequently. This can be calculated as SIS v fdombey
t =T g5 -

totemp®

The share of earnings observations viewed from the

P_ 5. _
totempy’ = 5; fdombeje1+ subsequent perspective that are associated with job-to-

Yifeajrit job flows is

Yifadijiiot

Yi fenZijeia. DS _ 2 fee—1+ i fadi—1
SN :

totemp®

Note that all observations that contribute to quarter Tnhe share of earnings observations viewed from

t's earnings come from transitions referencing quartefne subsequent perspective associated with flows into
t+ 1 with the exception of adjacent-quarter flows, be-nonemployment is

cause the earnings from which earnings are taken lag
the reference quarter by one relative to the other tran- DSEN _ Yifne2ijk_1

sition types. t totemp®

Earnings for a given quarter, viewed from the sub- We now define six average earnings measures. The
sequent perspective draw from the transition referencaverage earnings associated with earnings observations
quartert — 1 with the exception of job stayers, which viewed from the previous perspective that is associated
reference quartdr with job stayers is
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For the components for job-stayers and job-to-job
WS 2 fdombe. j faearnije+a- flows, that isC € {JS, JJ} we further distinguish:
Yi fdombajt+l

The share of earnings observations viewed from the csc c o pC
previous perspective that are associated with job-to-job W, W Dp vTIf’_ng 1=

flows is
+vT/P
(D3¢~ P (M) ¢
Wl — Yifee]j fqearnllt+1 +Yifaq| fqearnllt+2 extensive margin
‘ i feajt+1+2| faqut+2 e VT,PC Dtsc"i_D?Cl
W W) (——————).

The share of earnings observations viewed from the (vt =)l 2 )
previous perspective associated with flows into nonem- intensive margin
ployment is . B

In the spirit of Daly and Hobijn (2016), we group the
FPEN _ Zi fen2_fgearniji1 terms associated with the “dilution” of employment by
vt fen ' the net entry of workers from nonemployment. In other
ZI i jt+1 PC .

The share of all earnings observations viewed fromV0rds, we group th¢DP® — D)) “extensive mar-
the subsequent perspective that are associated with J@QNE'IEQRSE W'\g; gNongg\lployments other component,
stayers is i1 D1 ,

Now, for any quartet, we can define the compo-
GBS _ 2 fdombe kf gear njy nents of our decomposition.
' 7y fdombey Job stayers contribute

The share of earnings observations viewed from the DSJS DPJS
subsequent perspective that are associated with job-to- JS = ( oIS VT,PJS)( * )’
job flows is 2

job-to-job flows contribute
T _ yi fee kfgearny_1+ 3 fag-kfgearni— iy _SJJ vT/PJJ DtSJJ + DtPJf
‘ Yifeew 1+ Y fagin-1 Ik = 1)( 2 ),

The share of earnings observations viewed fromanOI nonemployment contributes
the subsequent perspective associated with flows into

nonemployment is Js JS
el N :(DSJS_DRJS)(WtS +Wp )+
sen _ %1 fne2 faearnij 1 t -1 2
= . 33
t YifneZiji_q (DS _ DPJJ)( + W 1),
Armed with these 6 shares and 6 earnings defini- t 2

tions, we can decompose average earnings into dif- _5NEDS*NE lef;ElNDf’,ElN.

ferent components: job stayers, job-to-job flows, and
nonemployment, as well as a residual. To do so, we Released data are converted to 2014 constant dol-

use a convenient substitution. lars. Overall earnings growth in timas, by construc-
tion, equal to the sum afS + JJ; + Ny and the resid-
ual from timet. Overall earnings growthlS, JJ;, N,
A = WP — W g = (Wo—WE ) — (W g —WE ). and the residual are the dependent variables for each
column in Table 1, respectively, and are presented, af-
ter adjustment for trading day effects, changes in the

The reS|duaIvv§ vT/f , indicates the difference composition of U.S. states, seasonally adjustment, and

that quartett — 1 earnlngs are when viewed from the Henderson filtering, in Figure 1.
previous vs. subsequent perspective. We do additional
transformations o> —w{ ;. First, note that

—SCSC CPC
WSWPZ Dy~ — w5 DY

=JS+JI+N residual
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Figure C1. : Share of Employment
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Notes: All data are seasonally-adjusted using x12. Shaded éndicate recessions. “Job Stayers (Previous)” iteidhe fregency in previous quarter
for job stayers who remain at their jobs at least four quart&ieb Stayers (Subsequent)” indicates the frequency irctinent quarter for job stayers
who remain at their jobs at least four quarters. “Job-to-Joiw§ (P)” indicates the frequency of a job-to-job flow fromeoemployer to another,
separating from the former, being hired at the latter, in tfevipus quarter. Both jobs last at least three quartersb-tdeJob Flows (S)” indicates

the frequency of a job-to-job flow from one employer to anagteeparating

from the former, being hired at the latter, incilveent quarter. Both jobs

last at least three quarters. “Flows to Nonemployment (P)iciatds the frequency of nonemployment entrants in the prevjoarter. “Flows from
Nonemployment (S)” indicates the frequency of nonemploymeitgdin the current quarter.

C. Descriptive Figures (Web Only)

ers, job-to-job flows, and nonemployment entrants and
exiters. In every quarter, most workers are job stayers

In this section, we describe the relative frequency(ploned on the r_ight axis), who constitute at least 91%
of job stayers, job-to-job flows, and nonemploymentOf employment in each quarter. The share of employ-

entrants and exiters, as well as the average earnig

fgent that job stayers constitute increases procyclically,

associated with each group. All results are seasor@nd is atits highest in the late stages of recoveries. Job

ally adjusted using x12. All results reference titne

to-job flows are procyclical and reach a series low at

and present the contemporaneous value (subse&uentthe end of the 2007-2009 recession. Job-to-job flows

containing earnings from timeg as well as the value
corresponding to the quarter before (previdyson-
taining earnings from time— 1). In terms of the def-
initions from Appendix B, for each compone@t we
plot DF° and Di(i

Figure C.1 plots the relative frequency of job stay-

constitute 2% to 4% of employment. Nonemployment
flows are more frequent than job-to-job flows through-
out the time series and account for 4% to 6% of em-
ployment. Flows out of nonemployment are procycli-

cal and generally exceed flows out of employment and
into nonemployment, which are countercyclial.
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Figure C2. : Average Earnings
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Notes: All data are presented in 2014 constant dollars andesrsonally-adjusted using x12. Shaded areas indicatgsiens. “Job Stayers (Previous)”
indicates average earnings in the previous quarter fortmgess who remain at their jobs at least four quarters. “Jaye3s (Subsequent)” indicates
average earnings in the current quarter for job stayers whmain at their jobs at least four quarters. “Job-to-Job Fi@®ysindicates average earnings
in the previous quarter for workers involved in a job-to-jidw from one employer to another, separating from the formeindhired at the latter.
Both jobs last at least three quarters. “Job-to-Job Floysi8icates average earnings in the current quarter fokessrinvolved in a job-to-job flow
from one employer to another, separating from the former,goeired at the latter. Both jobs last at least three quart&r$o-N (P)” indicates average
earnings in the previous quarter for nonemployment entréltso-E (S)” indicates average earnings in the previougtgudor nonemployment exiters.

These figures also distinguish whether the earliein job-to-job flows measured frof or S,

(previousP) or later (subsequer®) are used. Recall . ) )
that the number of job stayers in each quattarthe Figure C.2 plots the average earnings of job stay-
ers, job-to-job flows, and nonemployment entrants

same whether measured as partPobr S, all that is 4 exi i 2014 doll Job
different is the denominator. Differences in the share?"d €XIters in constant doflars. Job stayers

: . P the highest earnings, and its average is in the
of emplyoment that job stayers constitute is driven byhave
the difference in the share of emplyoment of work- range of $13,400 and $14,200. The average earn-

ers exiting and entering nonemplyoment. During anojngS of job stayers is procyclical, growing gradually

shortly after economic contractions, more workers en-durlng the middle to |ate stages of economic expan-

ter nonemployment than leave it, which leads the sharg'ons; e:/rc/d fkalllng d_urlnghand 2ft_eLecqngn;llc contrac-
of employment cosntituted by job stayers to be greatef'ons'h or srs going tV(/OUE 10 ;O'JO O\INS earn d
measured as part &relative toP. Similarly, during €SS than job stayers. Workers who recently move

economic expansions, job stayers contribute lesS to tolfz?)%\erhemployfr ten(rj] to earnl m|o1[te ($10’2|00 to
than toP. A similar intituion holds for the fluctations $11,400) than workers who recently left an employer
for another (such workers have average earnings in
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the range of $9,800 to $10,700), and this difference
is greatest in the late stages of economic expansions,
during which it can exceed $600. Workers enter-
ing and exiting nonemployment have lower earnings
($7,000 to $8,600), and new entrants to employment
have the lowest earnings $5,800 to $7,100). This dif-
fence in the earnings of workers entering vs. exit-
ing nonemployment is almost certainly in part due
to the fact that all workers who are initially entering
the labor market without 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 intution for one
of the main results in the body of the paper. Be-
cuase workers entering emplyoment from nonemploy-
ment tend to earn much less than workers who are con-
tiniously employed, and the number of such workers
increases during expansions and declines during con-
tractions, nonemployment flows induce earnings to be
lower during expansions, but this effect lessens during
and after economic downturns.

MONTH YEAR



