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Abstract

This analysis, using Current Population Survey data, yields statistically compelling evidence
that cyclical variations in gross flows of U.S. workers-that is, variations by business cycle phase
in the number of workers transitioning from one labor market state to another each month-were
substantially smaller in 1986-2005 than in 1968-86. The authors identify six types of workers
who would be expected to contribute to cyclical variations in these flows. Counter-intuitively, one
such group consists of individuals whose decisions to enter or exit the labor force are independent
of labor market conditions. Estimates suggest that these “noncyclical movers” are an empirically
important component of gross flows into the labor force. The authors contend that the presence of
noncyclical movers precludes accurate measurement of the contributions of workers whose entry
and exit decisions are consciously influenced by labor market conditions.
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This analysis, using Current Population Survey data, yields statistically compelling
evidence that cyclical variations in gross flows of U.S. workers—that is, variations by
business cycle phase in the number of workers transitioning from one labor market
state to another each month—were substantially smaller in 1986-2005 than in 1968-86.
The authors identify six types of workers who would be expected to contribute to cycli-
cal variations in these flows. Counter-intuitively, one such group consists of individu-
als whose decisions to enter or exit the labor force are independent of labor market
conditions. Estimates suggest that these “noncyclical movers” are an empirically im-
portant component of gross flows into the labor force. The authors contend that the
presence of noncyclical movers precludes accurate measurement of the contributions
of workers whose entry and exit decisions are consciously influenced by labor market

conditions.

he U.S. economyachieved much steadier

economic growth in 1986-2005 than in
the two preceding decades. This paper com-
pares the cyclical behavior of gross worker
flows (the monthly tally of workers transi-
tioning between labor market states, such as
between employment and unemployment)
during these two periods, both before and
after adjustments for classification errors
and missing observations and for time-ag-
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gregation bias. Given the well-documented
differences between the two periods in
patterns of economic growth, do they also
differ with respect to the magnitudes of the
six flows? For example, were cyclical swings
in the gross flows either smaller or larger in
recent years than in the earlier period? We
seek to answer that question. Our analysis
also helps identify the different kinds of
workers who contribute to cyclical swings.
Surprisingly, we find that the members of
one group, whom we designate “noncyclical
movers,” enter and leave the work force for
reasons that are independent of labor market
conditions.

We begin by offering a brief overview of
U.S. data on gross flows and the estimation
problems they raise. Next, we introduce the
model actors who cause these flows to rise or

The authors will send their data sets for 1986-2005
to others on request. Contact the first author at Ameri-
can Economic Association, 2014 Broadway, Suite 305,
Nashville, TN 37203-2418.
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fall over the cycle and predict the directional
influence of each actor on each flow. The
heart of the study is an empirical investiga-
tion of how a negative shock to aggregate
economic activity influenced gross flows
during 1968-86 and 1986-2005. We apply
a structural vector autoregression (VAR)
designed by Blanchard and Diamond (1990)
to monthly time series data with and without
adjustments for classification errors, missing
observations, and time-aggregation bias.
Then we assess the empirical importance of
noncyclical moversin explaining grossinflows
and, in the final section, point out how the
presence of this group results in biased esti-
mates of the contributions of others.

An Overview of the Data
and Estimation Problems

Between any two adjacentmonths, a surpris-
inglylarge number of people move into or out
of the labor force or between employment
and unemployment. For over 50 years, the
Bureau of Labor Statistics has estimated the
size of these movements from data gathered
by the Current Population Survey (CPS) in
itsmonthly survey of households. In essence,
unpublished estimates of these flows are gen-
erated by matching the records on the labor
force status of the same individuals surveyed
in two consecutive months.! Because the
measurement of cyclical swings in gross flows
raises serious estimation issues, we begin with
a brief discussion of those issues.

First, the matching process itself is beset
by multiple problems, including missing
observations, errors in responses and in the
coding of responses, rotation group bias,
and the different seasonality of each flow.?
Several studies have devised adjustments for
these problems, notably Abowd and Zellner

'For an introduction to the construction, limitations,
and uses of gross flow data for analyzing short-run
changes in the size of the labor force, see Barkume and
Horvath (1995).

*For a discussion of these problems and a menu of
possible solutions, see Flaim and Hogue (1985). More
recently, Davis and Haltiwanger (1998) presented a
comprehensive assessment of alternative sources of data
on worker and job flows, along with a summary of what
is known about these flows.

(1985), Fuller and Chua (1985), and Poterba
and Summers (1986). Unfortunately, these
adjustments produce corrected flows of differ-
entsize (Flaim and Hogue 1985; Ritter 1993).
Abowd-Zellner (A-Z) adjustments have proved
most popular.

Abowd and Zellner showed that the ratio
of adjusted to unadjusted values of each flow
varies over time. Blanchard and Diamond, on
whose findingswe draw, used unpublished data
to incorporate this time-varying component
into the A-Z corrections in their paper.* Most
studies, however, have used scalar A-Z adjust-
ments based on average values of adjusted to
unadjusted data for each flow. As we show
later, these two kinds of A-Z adjustments,
whichwe label “full”and “proportionate,” may
produce quite different impulse responses
(paths of outcomes after a shock occurs) for
some flows.

For January 1968 to May 1986, average
month-to-month unadjusted flows across
all three classifications (employed, unem-
ployed, and not in the labor force) totaled
11.9 million persons, or 7.5% of the civilian
noninstitutional population (CNP), ages 16
and over. Abowd and Zellner’s proportion-
ate adjustments for missing observations and
response errorswould reduce the average sum
of flows to 8.3 million, or 5.3% of the CNP.*
In the more recent period from June 1986 to
December 2005, comparablyadjusted average
monthly flows carried more persons (9.4 mil-
lion) but a somewhat smaller percentage of
the CNP (4.6%).°

Specifically, the six gross flows are those
between employment and unemployment
(where EU indicates a flow from employment
to unemployment, and UE the reverse), be-
tween employment and notin the labor force
(to be designated EN and NE), and between
unemployment and notin the labor force (to
be designated UN and NU). Flows EU and
UE consist mainly of primary breadwinners,

*Personal correspondence with Olivier Blanchard.

‘The flow-specific scale adjustments and further
information are given in the Appendix.

°Full A-Z adjustment of the data for 1968-86, as
devised by Blanchard and Diamond, led to a slightly
larger decline in average monthly flows to 7.8 million,
or 5.0% of CNP. A comparable estimate is not available
for 1986-2005.
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whereas secondary workers, especially teens
and persons 20-24, comprise most of the
other four flows (Blanchard and Diamond
1990).

There are also problems of suppressed tran-
sitions across labor force states. Itis tempting
to think of the individuals in gross flow XY
as moving directly from X in survey ¢ to Yin
survey ¢+1, and to suppose that those with the
same recorded state in both surveysremained
uninterruptedlyin thatstate between surveys.
But with three possible labor force states (E,
U, and N) and data collected only once a
month, unreported transitions occur and
are potentially troublesome. For example,
whenever someone employed at the time of a
given survey loses a job and finds another one
before the nextsurvey, both the jobseparation
and the job finding go unrecorded.

Inarecentinfluential paper, Robert Shimer
(2005b) offered evidence that suppressed
separations are quantitatively important
and that counting most of them causes the
job-separation rate to exhibit much smaller
cyclical swings. He contended that the con-
ventionally estimated job-loss transition rate
contains a large time-aggregation bias (TAB)
that earlier studies overlooked.® Shimer’s
conclusion that TAB-corrected job separations
are nearly acyclical has been challenged by
Fujita and Ramey (2006) and by Elsby, Mi-
chaels, and Solon (2007), leaving this issue
unresolved.” We use Shimer’s TAB-corrected
data in one vector autoregression (VAR) run
for 1986-2005.

‘Important earlier studies of cyclical swings in gross
flows include Blanchard and Diamond (1990), Ritter
(1993), Davis, Haltiwanger, and Schuh (1996), Jones
and Riddell (1998), and Bleakley, Ferris, and Fuhrer
(1999). In more recent years, attention has shifted to
some extent from labor force flows to transition prob-
abilities, especially job separations and job finding, as
estimated from CPS time-series data on unemployment
rates and duration of joblessness as well as gross flow
data (see Abraham and Shimer 2001; Hall 2005; and
Shimer 2005b).

Fujita and Ramey presented graphical evidence
that the cyclical components of both job loss and hiring
flows, after adjustment for TAB and missing observa-
tions, rose sharply during downturns from 1976 to 2005.
They suggested that different procedures to correct for
trends may explain why their results and Shimer’s differ.
Using a different way of correcting for TAB itself, Elsby,
Michaels, and Solon also found that flows UE and EU
both have large cyclical components.

Interval censoring also leads to under-re-
porting of job finding, as when a jobseeker
finds a job and then loses it between surveys.
It turns out, however, that the fraction of
all hires represented by censored hires of
unemployed workers is much smaller than
the fraction of all separations represented by
censored separations (King 2005). Hence the
bias from not adjusting for unreported hires
is much smaller.

A somewhat different censoring problem
obscures the interpretation of labor force
inflows, NE and NU. Relatively few persons
enter the labor force with a job in hand.® For
all others, a period of search is needed; but
for some, that period is so short that they find
jobs before the next month’s survey. An NU
transition goes unreported, and with it the
UE transition that follows. The transition is
recorded as NE. Those needing longer to
find work are recorded as NU.

Since the rate at which jobseekers find jobs
is strongly pro-cyclical (Shimer 2005a), a fall
in the job finding rate will reduce the fraction
of new market entrants who find work before
they can be counted asunemployed, reducing
inflow NE at the expense of NU. However,
unlike the aggregation bias in separations,
what happens here leaves total labor force ac-
cessionsunchanged. Furthermore, aswe show
later, the reported reallocation of exogenous
entrants between NE and NU that occurs
over the business cycle is the essence of how
noncyclical movers affect gross inflows.

Sketches of the Flows of Labor

For an individual family member, the
decision to work (or seek work) in the labor
market depends on such considerations as
that person’s potential earnings and nonla-
bor income, the probability of finding work,
the size and composition of the family, the
income of other family members, and avector
of factors that determine the value of time to
thatindividual in various nonmarketactivities
(including schooling, home production, and

SThese jobsinclude those in family-owned enterprises,
those arranged by family members, and some seasonal
jobs with firms where the same employees have worked
before—altogether a very small fraction of all reported
NE transitions.
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leisure). The persons who have just entered
the labor force are presumably those for
whom the net attractiveness of market work
has recently increased, and the converse is
true for those who have just left.

All but one of the model participants
sketched here have appearedin the literature
on cyclical variationsin labor force participa-
tion, butseldomin the context of gross flows.
The newcomer is the noncyclical mover,
whose decision to enter or leave the work
force is independent of market conditions,
but whose pathway in or out is influenced
by those conditions. Here we explore how
a recession would be expected to change
each group’s contribution to each flow in
or out of the labor force.” These expecta-
tions are only directional (for example, two
prototypes contributing more to a flow may
be outweighed by one group contributing
less) and are summarized in the left-hand
panel of Table 1.

1. Discouraged workers (DWs). The model
discouraged worker is someone who loses a
job, searches in vain for another one, and
then stops looking because the expected
payoff from further search falls below the
expected costs. When the search stops, the
person leaves the labor force via gross flow
UN. In a dynamic economy, with job de-
struction and worker separations occurring
continually, some DWs will join this outflow
eveningoodyears. The DWhypothesis holds
that more will do so in bad years as more
workers are let go, job vacancies decline,
and the average duration of unemployment
rises. We show this expectation in the table
with a plus sign for DWs beside flow UN."
Unfortunately, the number of DWs exiting
the work force in any given period cannot
be directly observed."!

“We attemptno predictions of howmodel participants
influence flows between employment and unemploy-
ment because such secondary effects lie beyond the
scope of this paper.

“Some economists (for example, Benati 2001) have
defined discouraged workers more broadly so as to in-
clude all groupswhose labor force activity varies pro-cycli-
cally. We prefer the narrower definition because these
groups influence somewhat different gross flows.

""The Bureau of Labor Statistics has long published
CPS survey data on discouraged workers defined
differently—as persons who looked for work in the

2. Market timers (MTs) are family members
with attractive nonmarket uses of their time
who wish to devote only a fraction of their
potential working years to the labor force, and
who therefore have an incentive to participate
when wages are higher and jobs are easier to
find. Such pro-cyclical behavior would lead
to smaller inflows of MTs during downturns,
as we show in Table 1. Both NE and NU will
be smaller because a decision to postpone
looking for work precludes the chance of
finding it right away. Also, the MTs who
lose their jobs or whose earnings decline (or
workloads rise) during a downturn would be
expected to leave the work force, increasing
outflows UN and EN.

3. Counter-cyclical enrollees (CEs) are young-
sters who elect to continue their schooling
or return to school when poor job prospects
lower the opportunity cost of doing so. Such
enrollment decisions are potentially impor-
tant for gross flows because persons under
age 25 accounted for about 60% of the cycli-
cal swings in these flows during 1968-86."
Youngsters deciding to remain in school for
the time will make inflows NEand NU smaller,
while youngsters deciding to return to school
will enlarge outflow UN—and perhaps out-
flow EN as well, if part-time jobs are given up
in order to return to full-time studies.

4. Added workers (AWs) are family mem-
bers with market skills who usually prefer to
engage in nonmarketactivities butwho enter
the work force when the primary breadwin-
ner becomes unemployed—an event that
lowers the shadow price of such members’

previous twelve months, who wanted a job and were
available for work during the last four weeks, but who
were not actively seeking work, because they expected
searching to fail. While the number of reported DWs
varies counter-cyclically, these data are of little help in
estimating the size of DW outflows. One reason is that
an individual need not have lost a job to be recorded
as discouraged. Some persons may have entered the
labor force in search of work and, not finding it, ceased
looking. More important, the CPS count of discour-
aged workers is not a flow but a stock, and it can grow
in a recession either because fewer persons leave it or
because more enter it (or both).

“Authors’ calculations from Blanchard and Diamond
(1990), Tables 6 and 7. We are unable to make a com-
parable estimate for more recent years.
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nonmarket time. They leave the labor force
once that primary earner returns to work.

When the “added worker effect” was
conceived during the Great Depression, the
model worker in this category was a married
woman and the primary breadwinner was
her husband. Nowadays, with about 70% of
married women under age 65 already in the
labor force, and with women of all marital
statuses assuming the role of primary earner
in a growing share of U.S. households, the
family status of AWsis probably more diverse.
Further, their ranks have been thinned by
the availability of unemployment benefits
(Cullen and Gruber 2000).

We expect AWs to increase inflows NE
and NU during downturns, when primary
workers are being let go, and later increase
outflows EN and UN during upswings, when
primary earnersare being rehired or finding
new jobs.

5. Extended workers (EWs) are family mem-
bers who happen to be employed or seeking
workwhen the family’s primarybreadwinner
is let go and who, for that reason, choose to
extend their stay in the labor market. They
have the same motivation as added workers.
Butwhile AWsmust enter the work force, EWs
simply postpone a planned withdrawal. They,
too, presumably leave the labor market after
the primary earner has returned to work.

The same cyclical swings that drive the
entry and exit of added workers are in play
here. Butsince EWs are already in the labor
force, only their outflows change. Thus,
layoffs of householders should lead to a fall
in outflows EN and UN by EWs, while recalls
and job finding of householders should con-
tribute to a rise in both outflows."

6. Awaiting recognition, noncyclical movers
(NMs) are persons who enter or leave the
labor force for reasons that are independent
of labor market conditions, but where such con-

YAaronson et al. (2006:121) pointed out that em-
ployed individuals who are concerned about future job
prospects are less likely to quit their jobs and leave the
labor force temporarilywhen the economyisweak. Such
behavior suggests another kind of extended worker—that
is, one responding to precautionary motives rather than
loss of familyincome. Thissecond group could be larger
than the one described in the text.

ditions influence the allocation of entrants
between NU and NE, and of leavers between
EN and UN. Consider entrants first.

By definition, the number of NMs who
enter the labor force does notvarywith labor
market conditions; so the association between
this total inflow and the unemployment rate
must be zero. Butwe contend that how these
exogenous entrants get divided between the
two componentinflows, NEand NU, doesvary
over the cycle, and just as one would expect:
when the unemployment rate is high, more
enter via NU and fewer via NE, with their
sum unchanged. When the unemployment
rate is low, the reverse is true.

This cyclical reallocation of entering NMs
isfundamentally differentfrom the contribu-
tions of our five previous prototypes: these
five make behavioral responses to changed
economic conditions, whereas the realloca-
tion of NMs simply captures cyclical swings
in how many exogenous entrants happen to
be employed versus unemployed one month
after entry. We look at the implications of
this difference in the final section.

A prime example is students who have
previously decided—or been told by their
parents—to go look for a summer job at the
end of the school year. For these inframar-
ginal summer participants, the state of the
market will influence only the duration and
outcome of their search. The higher the
ratio of vacancies to jobseekers, the larger
the number of these students who will find
a job right away (perhaps before the end of
classes), entering the market through flow
NE, and the fewer who will have to search for
some time, entering through NU.

Other groups whose entrance into the
work force may be largely predetermined
include most new college graduates, plus
mostagricultural or sales workers at the start
of the on-season. But NM inflows are not
limited to persons who decide to enter the
marketbefore doing so. Rather, theyinclude
all exogenous entrances where labor market
conditions influence whether the transition
is through NE or NU.

There are also some NMs among persons
leaving the labor force. Seasonal participants
accountforanimportantshare of exogenous
labor force withdrawals—students leaving
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the summer job market to return to school,
seasonal sales workers returning home af-
ter Christmas, and so on. Here the time of
withdrawal is predetermined, but the state
of origin (E or U) may depend on the labor
market. Hence, one would expectadownturn
to result in more NMs leaving the work force
through UN and fewer through EN, with their
total outflow unchanged."

While one can find a few examples of
NMs in the literature on gross flows, so far
as we know the group itself has not been
previously recognized as a cyclical component
of such flows.

Empirical Evidence

Our empirical evidence comes from a
structural vector autoregression (VAR) de-
veloped by Blanchard and Diamond (1990),
which they applied to monthly gross flow
data for January 1968 to May 1986. We use
the same VAR with its original assumptions
to extend the analysis to a second period,
June 1986 to December 2005. The VAR is
designed to predict how a one-standard-
deviation negative shock to the aggregate
economic activity residual would change
the cumulative response of each gross flow
after lags of various length. We report only
six-month responses here.

A key assumption in B-D’s VAR analysis
is that the level of each gross flow is a func-
tion of current and lagged values of three
labor market stocks: employment (E), un-
employment (U), and job vacancies (V). In
turn, E, U, and V are assumed to be driven
by three kinds of unobservable shocks: ag-
gregate activity, reallocation, and labor force
innovations.

To get from the reduced form VAR to a
structural model requires several identifying
assumptions. Byimposing these assumptions,
B-D first estimated the effect of the identi-
fied (negative) activity shock on the above

"Since several illustrations of NM entrances and
exitsinvolve seasonal transitions, seasonal adjustment of
gross flow data (which is nearly universal) will no doubt
reduce the size of NM flows. How large the remaining
streams are is an empirical question.

labor marketstocks.' Instage two, predicted
changesin flows were obtained from auxiliary
regressions of each flow on the currentvalues
and four lagged values of these stocks, along
with a constant and a time trend.

Table 1 assembles our estimates for both
periods. Our main objective is to see how
estimates of cyclical swings in these flows
differ across periods and how sensitive they
are to adjustments for errors in the data and
time-aggregation bias.

Columns (A) and (B) present our cor-
rected estimates of B-D’s impulse responses
for 1968-86."° The figures in column (A)
are based on unadjusted data (save for sea-
sonal corrections, which we applied to all
data); those in column (B) are based on full
(time-varying) Abowd-Zellner adjustments, as
defined earlier. In both runs, aone—standard-
deviation negative shock to economic activity
during this period led to a predicted rise in
the overall unemployment rate of about 0.3
percentage points after six months."’

In columns (C) and (D) we apply B-D’s
VAR, first to unadjusted data, then to data
with proportionate A-Z adjustments (also
explained earlier), for 1986-2005."* A one—

"B-D conducted extensive tests with additional
explanatory variables, alternative lag structures, and
different specification assumptions. They found that
plausible changesin all three had relatively small effects
on their results. See Blanchard and Diamond (1990),
pp.- 96-101, and Appendix A, pp. 134-38, for a discus-
sion of how these assumptions were derived and for the
results of sensitivity tests.

"In replicating B-D’s findings with their data set,
we corrected a minor error in their program. This
correction leads to small changes in specific flows but
leaves their broad contoursunchanged. (Blanchard and
Diamond’s published cyclical responses can be found
in Table 5, p. 122, of their paper.)

"Predicted changes in the unemployment rate were
obtained by summing the changes in the four flows into
and out of unemployment and dividing the net change
by the mean civilian labor force for the period.

""Monthly unadjusted flow data for this period were
kindly provided by Fran Horvath of the BLS. These
data were seasonally adjusted with the BLS X12-ARIMA
seasonal adjustment program. To create job vacancy
data for 1986-2005 comparable to B-D’s data based
on Abraham (1987), we drew on Jay Zagorsky’s (1998)
estimates for 1986-94 and spliced them to scale-adjusted
data from the Conference Board’s Help Wanted Index
for 1995 to 2005.

Applying A-Z adjustments to gross flows well beyond
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standard-deviation negative shock raised the
jobless rate by only one-fifth as much (about
0.06 points) in the second period. Finally,
column (E) shows the results of rerunning
B-D’s VAR with data provided by Robert
Shimer for nearly the same period (June
1986 to February 2005). These data incor-
porate his corrections for time-aggregation
bias (TAB) but are not adjusted for errors
in classification or missing observations. In
all three runs we added corrections similar
to those in Abraham and Shimer (2001)
for the effects of 1994 revisions in the CPS
questionnaire on the levels of flows NU and
UN. (The means and standard deviations
of all six gross flows in all five runs can be
found in Appendix Table Al.)

Several inferences can be drawn from the
results in Table 1.

1. During the earlier period (1968-86)
and without Abowd-Zellner adjustment of
flows, anegative activity shockled to predicted
changes of similar size in most flows in and
outof the labor force, except for asomewhat
smaller change in UN (see column A). In
short, NE and EN varied pro-cyclically and
NU and UN varied counter-cyclically—the
pattern observed in many prior studies—but
with largely offsetting amplitudes. Full A-Z
adjustments of the data, however, greatly
enlarge the impulse responses between N
and E and shrink those between N and U,
leaving NE and EN predominant (see column
B). Inflow NU is only half as large as before,
and outflow UNisnow essentiallynoncyclical.
The flows between E and U increase about
one-fifth as a result of these time-varying
adjustments.'?

those that A-Z studied is, of course, problematic; but
we are not the first to do so (see Bleakley, Ferris, and
Fuhrer 1999; Garibaldi and Wasmer 2005). A rationale
is that some errors must still exist, and we have no evi-
dence that the original adjustment factors are biased
in either direction.

“Since the probability of finding a job is strongly
pro-cyclical, the reader may be surprised to see that
flow UE usually rises during a downturn—and did so
significantly during 1968-86. The explanation is that
the number of jobseekers also rises. The net change
in the direction of the flow depends on how macroeco-
nomic conditions and data adjustments affect these two
competing determinants. It may also depend on how
downturns are measured.

2. Extending B-D’s VAR to unadjusted
data for 1986-2005 reveals dramatically
smaller impulse responses by all six gross
flows than we found in unadjusted data for
1968-86 (compare columnsAand C). These
declines were roughly 50% for NU and EN,
30% for NE and UN, and 70% for UE and
EU. This comparison yields our best evi-
dence of a downtrend in the size of cyclical
swings in gross flows, and at least three kinds
of economic change help to explain it: (a)
variationsin aggregate economic activitywere
smaller in the second period; (b) persons
under age 25, who are overrepresented in
flows entering and leaving the labor force,
represented smaller shares of the population
and labor force in the second period; and
(c) the labor force attachment of married
women was stronger in the second period
(Goldin 2006). All three trends should have
reduced the cyclical sensitivity of labor force
transitions—especially outflow EN, which is
driven largely by voluntary quits.

3. Proportionate A-Z adjustments of sec-
ond period data further reduce the size of
all six impulse responses, but their pattern
remains much the same (compare columns
CandD). Asbefore adjustment, the changes
in componentinflows and outflows are nearly
offsetting. We cannot infer sensitivity trends
by comparing columns (B) and (D) because
the effects of full (time-varying) and pro-
portionate A-Z adjustments are so different.
Nor can we estimate what full adjustments
would have disclosed for 1986-2005, since the
needed corrections are not available. We do
know, however, that after proportionate ad-
justments in both periods, impulse responses
in the second period would have been smaller
than in the first for every flow.?

4. Finally, flows based on Shimer’s tran-
sition rates corrected for time-aggregation
bias (TAB) appear in column (E). While
five of the six flows have impulse responses
in the same direction as their unadjusted
counterparts in column (C) (the exception
is UE, which turns negative), all six standard

#One need onlyapply the proportionate adjustment
factors in our Appendix to the flows in column (A) of
the text table to derive scale-adjusted impulse responses
for the earlier period.
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errors are larger. As a result, only two flows
(EU and UN) have cyclical movements still
significant at 5%. Given the nearly acycli-
cal job-separation probabilities that Shimer
observed starting in the mid-1980s after
TAB adjustment of the data, we expected to
see a much smaller predicted EU impulse
response in column (E) than in column (C).
Instead, it declined by only one-fifth. It is
likely that a downtrend in gross flows would
still be evident after similar adjustments in
both periods.

The smaller cyclical increase in NU after
TAB correction can be attributed in part to
the probability, mentioned earlier, that most
persons who transit from N to E between
successive surveys spend some time search-
ing for work. Their actual transitions are N
to U to E. When vacancies decline, fewer
entrants find a job so quickly, causing NE to
falland NU to rise. But once we count some
of the previously censored NU transitions
that are part of the NE flow, the rise in NU
during a downturn will be smaller. Hence,
correcting for TAB should reduce somewhat
the counter-cyclical influence of labor force
entrants on inflow NU.?!

We can also provide alittle information on
how the underlying dynamic relationships be-

#Because inflow NU plays a key role in assessing the
empirical importance of NMs (see the nextsection), we
decided to testmore directly the association between that
inflow after TAB adjustmentand labor market conditions.
To that end, we ran an OLS regression of detrended
quarterlyaverages of Shimer’sNU transition rates (trNU)
on the detrended mean overall unemployment rate in
quarters -1 and 2 (LAGUR) and the change in the
prime-age male unemployment rate between #1 and ¢
(DUPAM) for 1986:11I to 2004:1V. The following results
were obtained (t-values, based on Newey-West HAC
standard errors, are shown in parentheses):

wNU =-0.0000471 + 0.00227 LAGUR + 0.00145 DUPAM.

(-0.33) (6.82) (2.19)

(R-square = 0.340; D-W = 2.02; S.D. dep. var. = 0.00179.)

Multiplying each regression coefficient by the
mean number of persons not in the labor force during
1986-2004 (67 million), we find that one percentage
pointrisesin LAGUR and DUPAM (estimated separately)
were associated with predicted increases in inflow NU
of 152,000 and 97,000 persons, respectively. We con-
clude that a strong positive association between TAB-
corrected NU and labor market conditions prevailed
during 1986-2005.

tween theinitial activity shock, the three labor
force stocks, and the six gross flows changed
between periods. A one-standard-deviation
negative shock to the aggregate economic
activity residual (measured in millions of
workers) declined from -0.0491 to —0.0422,
a fall of only 14%. At the same time, the
predicted response level of each stock at six
months (positive for U, negative for E and
V) declined much more—by 47% for E, 60%
for U,and 62% for V.>> Taken together, these
findings indicate that the responsiveness of
labor force stocks to an activity shock of given
size was much smaller in the second period.
That, in turn, might be due to a change in
the source or components of activity shocks,
or in the transition mechanism from the ac-
tivity shock to the stocks, or in the ability of
firms to adjust output without changing the
level of employment. In a similar vein, the
six-month impulse responses of all six gross
flows also declined, albeit by more diverse
relative amounts (30-70%, as reported ear-
lier). Since stocksare used to explain flowsin
ouranalysis, it seems likely thatwhatever turns
outto explain the downtrend in the impulses
of stocks will also be largely responsible for
the decline in the responses of flows.

One feature of these findings that is dif-
ficult to explain iswhy the impulse responses
of EU and UE shrank so much more, in per-
centage terms, across periods than did those
for flows in and out of the labor force. This
issue deserves further study.?

#While our choice of a six months response level is
arbitrary, it providesareasonable benchmark for compar-
ing the responses of stocks across periods. Each stock’s
response function in the first period was concave with
respect to the horizontal (response lag) axis, reaching
a maximum impulse value near eight months after the
shock. In the second period, the Eand U functionswere
noticeably flatter (less concave), while the time path for
V had a roughly constant recovery rate (no concavity)
from one month after the shock. We will send a set of
graphs and tables showing the response functions of
all stocks and flows in each period to interested read-
ers on request.

#While job losses in the 2001 recession were unusu-
ally small, employment growth during the first three
years of the following recovery was also small by historic
standards. There was also an unexpected decline in
the labor force participation rate of adult women. Itis
unclear towhatextent these eventsindicated new trends
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To summarize: we find strong evidence that
cyclical variations in all six gross flows were mark-
edly smaller in 1986-2005 than in 1968-86.
This decline was largest for flows between
employmentand unemploymentand is most
evident in unadjusted data. Proportionate
A-Z adjustments, the only kind still available,
reduce the impulse responses of all four flows
in and out of the labor force during both
periods. In the first period, the time-varying
A-Z adjustments devised by Blanchard and
Diamond enlarge the pro-cyclical swings
between N and E and reduce the counter-
cyclical swings between N and U. In the
second period, Shimer’s adjustments for
time-aggregation bias increase the standard
errors of all responses, reduce the impulse
response for NU, and make UE pro-cyclical;
swings in other flows change relatively little.
The average size of activity shocks declined
relatively less between periods than did pre-
dicted changes in either labor force stocks
or gross flows.

How Important Are
Noncyclical Movers in Gross Inflows?

Since the predicted contributions of the
six model participants in Table 1 are only
directional, and since different combinations
of prototypes correctly predict the observed
impulse responses of different flows, we
cannot say which groups play a dominant or
inconsequential role. Even so, it is possible
to estimate the size of the added worker
inflow of married women and, from that, to
derive a lower-bound estimate of the inflow
of noncyclical movers.

Look again at the expectations for inflow
NU in Table 1. Unless other actors are at
work here, the observed cyclical change in
NU, which is positive in all five runs, must
equal the sum of the increased inflow of AWs
and NMs, minus the reduced inflow of MTs
and CEs. Since the offset is of unknown size

orsimplya period of diminished job opportunitiesin the
wake of the boom of the late 1990s. (Juhn and Potter
[2006] and Aaronson et al. [2006] suggested a role for
each.) Eitherway, our VAR may have “interpreted” these
end-of-period changes as “cyclical,” leading to a larger
positive impulse response for outflow UN.

butmustbe negative, alower-bound estimate
of the contribution of NMs can be obtained
by assuming that offset to be zero.

James Spletzer (1997) provided an estimate
of the added worker effect on NU transitions
for married women, based on four-month
CPSmatched datafor December 1988 to June
1989 and for December 1990 to June 1991.
Before controlling for differencesin both the
demographic characteristics of wivesand the
market participation of both spouses in the
previous year, Spletzer found that the prob-
ability of a not-in-the-labor-force (NLF) wife
entering the labor force within three months
following ajobloss by her husband was about
0.08 larger than for all NLF wives, a statisti-
cally significant difference, and that nearly
all of this inflow went into unemployment.
After he controlled for such characteristics,
however, the added worker probability shriv-
eled to a nonsignificant 0.02.%*

During 1986-2005, a one-standard-devia-
tion negative shock to the aggregate econom-
ic activity residual in our three runs led after
six months to predicted job losses (thatis, an
increase in EU) of 82,000 or 66,000 workers
and to NU inflows 0£49,000, 43,000, or 19,000
(see columns C, D, and E of Table 1).% To be
conservative, assume that the largest projec-
tion of job losses (82,000) and the smallest
projection of inflow NU (19,000) are right.
We estimate that about one-third of the job
losers (27,000) were married men. If about
60% of them had wives who were already in
thelaborforce, thatwould leave about 11,000
wives who were potential added workers.
Multiplying Spletzer’s adjusted coefficient of
0.02 by this base suggests that the NU inflow
0f 19,000 persons contained only 220added-
worker wives. But if the AW inflow is really
of that order of magnitude, then nearly all
of the predicted rise in NU would be due, it
seems, to an inflow of NMs!

That estimate of the AW inflow of wives
might, however, be too small because itshows
their response only for the period up to three

#Maloney (1991) reached a similar conclusion.

#Since each individual estimate has a confidence
interval, the actual range of possible layoffs is wider.
But all we seek here is a first approximation of that
number.
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months after their husbands’ job loss. An
analysis that examines a longer period fol-
lowing the husband’s job loss—six-months,
say—might show a considerably larger re-
sponse. Butif we were to quadruple (to 0.08)
the probability that the wife of a job-losing
husband will enter the labor force, the esti-
mated number of wives doing so would still
be under a thousand.

Of course, other family members may
also serve as added workers. To get some
idea of how many there might be, we used
Integrated Public Use Microdata Series
(IPUMS) data from a 1% Sample of the 2000
Census of Population to count the number
of family members, besides wives, who were
age 16 or over, not in the labor force, and
living in a family household where either the
householder or the householder’s spouse (if
any) was employed. Ten million other family
members passed these screens, including just
under five million teenagers. In contrast, we
found about twelve million NLF wives with
employed husbands. Sounless the ten million
other family members have an added-worker
entry probability higher than 0.08, doubling
the added-worker inflow as a fraction of the
rise in NU would still leave almost 90% of
the latter unaccounted for.*

Other contributors to counter-cyclical in-
flows may await discovery.?” Until then, the
evidence presented here strongly suggests

*That residual appears to have been somewhat
smaller in 1968-86. Blanchard and Diamond’s fully
A-Z-adjusted impulse responses predict job losses of
305,000 and an NU inflow of 44,000 (see Table 1, col-
umn B). Applying a 0.08 entry probability to a potential
AW base that includes other family members yields an
AW estimate of 6,400, or 15% of NU, leaving 85% as
imputed NMs.

All these estimates of NMs assume (implausibly) no
reduction in NU transitions by MTs and CEs during
a downturn. Should enough decide not to enter the
work force so that inflow NU falls by one thousand, the
estimate of NMs who find themselves in this inflow will
rise by one thousand. So the number of entering NMs
might exceed the reported rise in NU.

#These candidates include family members who
enter the labor force when another member’s earnings
decline, and recipients of state general assistance who
might face non-work opportunities that vary pro-cycli-
cally due to state budget constraints. We are grateful to
an anonymous referee for pointing out these potential
contributors to NU inflows during recessions.

that noncyclical movers are an empirically
important component of inflow NU, and
hence of inflow NE as well. They may also
be important in explaining gross outflows,
butwe are unable to test this hypothesis with
the data at hand.

Conclusion

Using a vector autoregression designed
by Blanchard and Diamond (1990), we have
offered evidence that macroeconomic varia-
tionsin gross flows were smallerin 1986-2005
than in 1968-86. This conclusion appears to
be robust to data adjustments for errors in
responses, missing observations, and time-
aggregation bias. Given that the past two
decades have seen greater macroeconomic
stability, a smaller share of the work force
represented by persons under age 25, and
stronger labor force attachment of married
women, the conclusion also seems consistent
with important inter-period trends. Future
researchers might, nonetheless, appraise the
sensitivity of the relative declines in different
flows to alternative measures of aggregate
economic activity and different estimation
methods. Their further investigations could
reveal other types of change strengthening
the downtrend atissue, and perhapsachange
or two working against it.

We also identified six worker prototypes
who contribute to cyclical variations in gross
flows and tried to predict the direction of
change in their flow-specific contributions
during a downturn. One previously over-
looked group consists, oddly enough, of
“noncyclical movers” (NMs) who enter or
leave the labor force for reasons unrelated
to labor market conditions, yet whose gross
flow pathways in and out are influenced by
these conditions. Our evidence indicates
that these participants are an empirically
important component of gross inflows.

If researchers care only about associations
between gross flows and market conditions,
the presence of NMs is trouble-free. Also,
for some interesting issues, such as the con-
tribution of labor force inflows and outflows
to cyclical variations in unemployment,
the reasons for entrances and exits can be
ignored. If, however, we are interested in
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learning how changes in these conditions
influence decisions to enter and leave the work
force, the presence of NMs is problematic.
In essence, when gross flows are regressed
on labor market variables, the cyclical redis-
tribution of NMs across individual flows will
lead to biased estimates of the number of
persons who are moving becauseof changesin
these variables.?® To correct for this bias, we

*Put more precisely, the marginal effects estimated
by regressions of gross flows on labor market variables
will combine the effects of these variables on the number

would need estimates of flow-specific cyclical
variations in NMs alone, so that they could
be subtracted from total cyclical changes
in these flows. Obtaining the data needed
for this correction would seem to present a
major challenge.

of NMs and cyclically motivated movers. As a result,
changes in the inflows and outflows of cyclical movers
alone may be overstated, understated, or even incor-
rectly signed. In short, this is a case of a dependent
variable that containsanonrandom measurementerror
highly correlated with one or more regressors, leading
to biased results.

Appendix

This appendix further explains two kinds of adjustments that have been made to some of the data in this paper:
Abowd-Zellner adjustments, and adjustments for changes in the CPS questionnaire introduced in January 1994.
Then Appendix Table Al presents the means and standard deviations of all six gross flows in all five VAR runs for
both periods.

1. Abowd-Zellner adjustments were designed to correct (1) for non-random missing observations in gross flow data
and (2) for spurious transitions resulting from classification errors in the recording of labor force states (employ-
ment, unemployment, and notin the labor force). These adjustments were based on an extensive study of published
and unpublished CPS data for January 1977 through December 1982.

The A-Z adjustments used by most studies, including our run in column (D) of Table 1, are based on the aver-
age ratio of adjusted to unadjusted values of each gross flow for 1977-82, as shown in A-Z (1985), p. 267, Table 5.
We designate these fixed correction factors as “proportionate.” Such scalar corrections have, of course, the same
relative effect on the impulse responses of flows and on their average size and standard deviation. Here are the
rounded correction factors for each flow as a percentage of its unadjusted value for the CNP, ages 16 and over, both
sexes, during this period: NE, -40; EN, -39; NU, —11; UN, -36; UE, —-16; and EU, —20. There are also adjustments
for persons reported in the same labor force state in consecutive months (again in percentages): EE, +2; UU, +23;
and NN, +2. The overall effect of these adjustments is to reduce movements across states and increase the number
of persons staying in the same state.

Blanchard and Diamond’s adjustments, based on supplementary data from A-Z’s paper, are quite different:
they capture both scale and time-varying elements of data corrections. We call them “full A-Z adjustments,” and
these are what B-D used in the VAR shown in column (B) of our Table 1. As noted in the text, these adjustments
can have quite different effects on the amplitude of cyclical swings in flows and on their average size and standard
deviation.

2. Changes in the CPS questionnaire were introduced in January 1994; see Polivka and Miller (1998) for a full
discussion of these changes. For reasons that are unclear, the new survey instrument evidently increased signifi-
cantly the probability of both UN and NU transitions without noticeably affecting the others (see Appendix B in
Abraham and Shimer 2001).

Drawing on Abraham and Shimer, we made adjustments in the UN and NU flows in all three VARs that used
data for 1986-2005. In runs (C) and (D) in Table 1, these adjustments had the effect of reducing the average levels
of UN and NU for 1994-2005 by about 20% and 13%, respectively. In run (E), which used Shimer’s TAB-adjusted
data, the relative downward adjustments for UN and NU were about 16% and 19%, respectively.
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Appendix Table Al
Means and Standard Deviations of Monthly Gross Flows, by Period and Data Adjustments
(Millions of Persons)

Jan. ‘68-May ‘86 June ‘86-Dec. 05 June ‘86-Ieb. ‘05
Unadj. Adj.: Full A-Z Unadj. Adj.: Propor. A-Z Adj.: Shimer’s TAB
(4) (B) © D) (E)
Gross Flow:
NE 2.77 1.40 3.19 1.92 2.95
(0.18) (0.21) (0.34) (0.20) (0.34)
NU 1.46 1.06 1.51 1.34 2.06
(0.34) (0.32) (0.18) (0.16) (0.25)
EN 3.14 1.58 3.59 2.19 3.42
(0.18) (0.23) (0.38) (0.23) (0.40)
UN 1.38 0.88 1.41 0.90 2.12
(0.32) (0.27) (0.19) (0.12) (0.20)
UE 1.66 1.60 1.97 1.65 2.82
(0.37) (0.36) (0.14) (0.12) (0.24)
EU 1.44 1.27 1.74 1.40 2.41
(0.41) (0.41) (0.14) (0.11) (0.20)
Totals 11.85 7.79 13.40 9.40 15.77

Notes: Standard deviations in parentheses. All data are seasonally adjusted; UN and NU flows for 1986-2005 have
also been adjusted for 1994 revisions of the CPS questionnaire. Abbreviations: A-Z = Abowd and Zellner (1985);
TAB = Time-Aggregation Bias. Totals may differ from sums of flows due to rounding.

Source: Authors’ calculations from data sources identified in the text and Table 1.
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