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Abstract

The Quarterly Workforce Indicators (QWI) are local labor market data produced and released every
quarter by the United States Census Bureau. Unlike any other local labor market series produced in the
U.S. or the rest of the world, the QWI measure employment flows for workers (accession and
separations), jobs (creations and destructions) and earnings for demographic subgroups (age and gender),
economic industry (NAICS industry groups), detailed geography (block (experimental), county, Core-
Based Statistical Area, and Workforce Investment Area), and ownership (private, all) with fully interacted
publication tables. The current QWI data cover 47 states, about 98% of the private workforce in those
states, and about 92% of all private employment in the entire economy. State participation is sufficiently
extensive to permit us to present the first national estimates constructed from these data. We focus on
worker, job, and excess (churning) reallocation rates, rather than on levels of the basic variables. This
permits comparison to existing series from the Job Openings and Labor Turnover Survey and the
Business Employment Dynamics Series from the Bureau of Labor Statistics. The national estimates from
the QWI are an important enhancement to existing series because they include demographic and industry
detail for both worker and job flow data compiled from underlying micro-data that have been integrated
at the job and establishment levels by the Longitudinal Employer-Household Dynamics Program at the
Census Bureau. The estimates presented herein were compiled exclusively from public-use data series
and are available for download.
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1 Introduction

The measurement of gross flows of workers into and out of employment has occupied applied economists
for more than thirty years. For decades the Bureau of Labor Statistics (BLS) has derived these measure-
ments from the Current Population Survey (CPS) in the United States. In other countries statistical agencies
use similar instruments, usually called labor force surveys, to measure gross worker flows.! The measure-
ment of gross job flows has a much more recent history originating in work using American manufacturing
establishments. The first direct simultaneous measurement of both worker and job flows using individual,
establishment and job-level data integrated at the micro-data level were produced from French administra-
tive and survey records.” Aggregate estimates of worker and job flows for the U.S. have been produced by
integrating tabulated data from household surveys (CPS), establishment surveys (Job Openings and Labor
Turnover Survey (JOLTS)), and establishment level micro-data (BLS measures based on the Quarterly Cen-
sus of Employment and Wages (QCEW)).? Using data similar to those that form the basis for our work,
integrated collections of worker and job flows have been produced for small groups of states* and for the
state of Maryland® using Unemployment Insurance (UI) wage records as the micro-data basis.

A coherent aggregate story has emerged. Gross flows greatly exceed net flows. Furthermore, worker
flows—accessions and separations—exceed job flows—creations and destructions. The magnitude of the “churn-
ing” depends upon the state of the economy, weakly, and the whether the employer is growing, staying con-
stant, or shrinking.® Modeling these gross flows, especially during economic downturns and for different
demographic groups, has been a goal of many individual and agency researchers. Such modeling forms the
basis for recent work at the BLS’ where the principle difficulty remains an inability to measure all of the
flows at the same consistent microeconomic level-that of the job or employer. Only the estimates based
on French employers and those using employers operating in the state of Maryland provide fully integrated
microeconomic data approaches in which all of the relevant flows are measured using micro-data at the job
level.

When the U.S. Census Bureau began publishing the QWI in 2003, it marked the first time that an Amer-
ican statistical agency had attempted to provide labor force stock, flow, and earnings data from a consistent,
integrated job-level source. The system is based on the integration of demographic, economic and job-level
data using state-level Ul and QCEW micro-data linked to Census Bureau censuses and surveys on house-
holds and businesses (Abowd, Haltiwanger and Lane, 2004). At first, there were only 18 participating states,
representing about 30% of the U.S. labor force. By 2009, all but two states (Massachusetts and New Hamp-
shire) had joined the Local Employment Dynamics (LED) Federal/State Partnership that provides the data.
Current published QWI data cover 92% of private non-farm employment. Since the system was designed to
provide consistent stock and flow information at very detailed geographic, industrial and demographic de-
tail, the fact that participation by states was not universal was not seen as a serious drawback. However, now

!See Abowd and Zellner (1985) and Poterba and Summers (1986) for early discussions of the gross worker flow problem in the
context of the Current Population Survey (CPS).

2Job flow data initiated with the work of Dunne, Roberts and Samuelson (1989) and Davis and Haltiwanger’s earliest work
(Davis and Haltiwanger, 1990, 1992; Davis, Haltiwanger and Schuh, 1996). Integrated worker and job data were first produced by
Abowd, Corbel and Kramarz (1999).

3See Davis, Faberman and Haltiwanger (2006); Boon, Carson, Faberman and Ilg (2008) and Davis, Faberman, Haltiwanger and
Rucker (forthcoming).

4See Anderson and Meyer (1994); Burgess, Lane and Stevens (2000).

SSee Burgess, Lane and Stevens (2001).

6Churning is defined in Burgess, Lane and Stevens (2000). See Abowd, Corbel and Kramarz (1999) and Burgess, Lane and
Stevens (2001) for general summaries of flow magnitudes.

’See Spletzer, Faberman, Sadeghi, Talan and Clayton (2004) and Boon, Carson, Faberman and Ilg (2008).



that participation is essentially universal, this paper constructs national estimates, for the first time, using
the same industrial and demographic detail that characterizes the original QWI publication. In addition, this
paper provides evidence on the statistical reliability of the national QWI estimates and on their sensitivity to
missing state data.

In section 2, we describe the basic public-use data sources that form the core of our national gross
flow estimates. Section 3 provides the formulae for our worker, job, and excess reallocation rates and their
components. We also describe the series from the QCEW, Business Employment Dynamics (BED), and
JOLTS that we use for comparison and imputation, where needed. Section 4 describes how we handled the
incomplete QWI data in forming national rates. Section 5 presents our results in both tabular and graphical
form. We conclude in section 6.

2 Data Sources and Definitions

2.1 Quarterly Workforce Indicators

The Census Bureau publishes the QWI state-by-state at the beginning of each calendar quarter for data cover-
ing the quarter that ended nine months earlier, and all earlier quarters, at lehd.did.census.gov/led/. The com-
plete set of 30 QWI are available at the Cornell VirtualRDC for download at www.vrdc.cornell.edu/qwipu/.
In this article we consider only the series pertaining to private-ownership, and we use only state-wide totals
disaggregated by NAICS sector, gender and age, fully interacted. We focus on six core variables: beginning-
and end-of-quarter employment (which will be denoted by B and F, respectively), accessions A, separa-
tions S, job creations JC, and job destructions JD. To understand how the QWI relate to similar measures
published by the BLS, we present a brief summary of the data integration methods and definitions here.
Detailed definitions for other variables are available in Abowd, Stephens, Vilhuber, Andersson, McKinney,
Roemer and Woodcock (2009) and online at the sites noted above. We will compare the similarities and
differences between QWI and BLS measures from the JOLTS, QCEW and BED below.

The fundamental data integration is performed by the Longitudinal Employer-Household Dynamics
(LEHD) Program to create its infrastructure file system, which is the core database used to create the QWIL.
The data are provided by the LED Federal/State partnership, which currently has 48 member states, the
District of Columbia, Puerto Rico and the Virgin Islands (as of October 2009). The basic linking record is
the state Unemployment Insurance (UI) wage record, which records for a particular individual and legal em-
ployer (state UI account) the total Ul-covered earnings by that individual paid by the legal employer during
the calendar quarter. The individual identifier used in this system (an encrypted form of the Social Security
Number) permits longitudinal linking of the individual. The employer identifier used in this system — an em-
ployer’s state-specific Ul account number — is identical to the one used on the establishment-level summary
collected by state labor market information offices currently called the Quarterly Census of Employment
and Wages and formerly known as the ES-202 report. However, subsequent edits in the BLS’s Longitudi-
nal Business Database (LDB) and within LEHD’s data infrastructure may differ. The UI wage records and
QCEW micro-data are provided to the Census Bureau with a two-quarter lag (the same reporting lag as at
the BLS) as part of the LED partnership.

Demographic data (age and gender) are integrated using the individual identifier linked to other Census
Bureau demographic data, primarily a Census-enhanced version of the Social Security Number database
(also with encrypted identifiers). Economic data (NAICS and geography) are integrated using the employer
identifier linked to a Census-enhanced version of the QCEW data called the Employer Characteristics File.
For state single-unit employers the linkage is exact. For employers with multiple work locations, the linkage
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Figure 1: QWI Data Availability

is multiply imputed (Abowd et al., 2009).

QWI data are currently available for 47 states, but availability declines as one goes back in time. For
the year 2000, only 38 states have available data. Figure 1 shows QWI data availability expressed as a
percentage of the QCEW month-one employment for all available states by quarter. In the earliest quarter
we used (1993 : Q1), about 30% of the QCEW private employment has data in the QWI. By the end of our
analysis period, 92% of private QCEW employment is represented.

The QWTI uses noise-infusion as its confidentiality-protection mechanism (see Abowd, Stephens and
Vilhuber (2006); Abowd et al. (2009) for a fuller description). Using internally computed state-wide totals
is highly accurate. Suppressions are rare even at the NAICS sector x county x gender x age group level,
with far less than 1% of data items suppressed because they do not meet the Census Bureau’s data publication
standards and less than 0.1% of the workforce in the relevant states subject to data suppression.

2.2 Quarterly Census of Employment and Wages

The QCEW data are derived from employer reports for the Ul systems of the states. The BLS publishes
counts at the county, MSA, state, and national levels by industry at www.bls.gov/cew/. In this article, we
focus on the state by NAICS sector tabulations for private employment. There are some suppressions at this
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level, but less than 1% of the values and less than 0.1% of employment are suppressed during the entire
period used here. In this article, we use data from 1992 : Q4 through 2008 : Q4.8 The QCEW tabulations
report monthly employment levels as of the payroll period covering the 12" calendar day in each month.
We refer to the tabulation for the first month of the quarter as the QCEW month-1 employment. Similarly,
we refer to the tabulation for the payroll period covering the 12t calendar day of the third month of the
quarter as the QCEW month-3 employment.

2.3 Business Employment Dynamics

The BED data are released quarterly by the BLS at www.bls.gov/bdm/. The focus is on gross job creation
and destruction at the establishment level. Gross job gains (creations) and losses (destructions) data are
available at the state, (approximate) NAICS sector, and size class level. None of the two- or three-way
interactions of those variables are published. Establishment-based counts are available at the NAICS sector
level. There are no missing or suppressed values in the public-use data; however, some NAICS sectors have
been collapsed: sectors 11-21 (natural resources and mining), 53-56 (professional and business services), as
well as 71-72 (leisure and hospitality services) are thus not separately available. In this article, we use data
on private employment from 1993 : Q1 through 2008 : Q4.°

2.4 Job Openings and Labor Turnover Survey

The JOLTS data are collected from a monthly establishment survey conducted by the BLS covering private
nonfarm establishments. The BLS publishes JOLTS data at aggregated NAICS sector and Census Region
levels at www.bls.gov/jlt/. Data are collected for continuing establishments for total employment, job open-
ings, hires, quits, layoffs, discharges, and other separations. The employment report is based on employees
on payroll in the pay period that includes the 12" calendar day of the reference month. Hires in JOLTS
correspond to accessions in QWI, namely, the total number of additions to the payroll at any time during
the reference month. Total separations in JOLTS are the total number of terminations at any time during the
reference month from quits, layoffs, discharges, and other reasons. We use monthly JOLTS data for private
employment aggregated to calendar quarter from 2001 : Q1 through 2009 : Q2.10

3 Gross Reallocation Rate Definitions

In this section we define all of the reallocation measures that we have created from the national QWI. In
addition, we define the comparison measures that we have constructed from the QCEW and BED. For the
QWI we use the following categories: for age groups, a = 0, 1, ..., 8 (all, 14-18, 19-21, 22-24, 25-34, 35-44,
45-54, 55-64, 65+); for gender groups, g = 0, 1,2 (both, male, female); for industries, k = 11,21, ...,81
(19 NAICS sectors defined consistent with the Census Bureau’s NAICS standard for the QWI and reported
with customized aggregates for the BED by BLS); for the states s = 01, ..., 56 (50 states, excluding DC,
using FIPS codes), and, finally, the time index ¢ = 1993 : @1 — 2008 : Q4.!' Since gross job flows are
defined only at an establishment (and not at an individual) level, we need to explicitly include the codes for

8Data as provided by ftp:/ftp.bls.gov/pub/special.requests/cew/ on 2009-10-09.

“Data as provided by ftp://ftp.bls.gov/pub/time.series/bd/ on 2009-10-09.

"Data as provided by ftp://ftp.bls.gov/pub/time.series/jt/ on 2009-10-15.

"In the construction of the QWI, data from three successive quarters are required to compute all of the measures we use in this
paper. Hence, we use data from 2008 : (4 but our reported measures stop in 2008 : Q3 because 2009 : Q1 was not available at
the time we performed these calculations.
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the marginal categories in the definitions of the indices for demographic categories. We elaborate on this
requirement below.
3.1 Gross Worker Flow Measures

Gross worker flows are measured using the Worker Reallocation Rate (WRRagk st)

Aagkst + Sagkst

W RR, kst =
aghst (Bagkst + Eagkst) /2
where
Aggkst = accessions (new hires plus recalls)
Sagkst = separations (quits, layoffs, other)
Bagkst = beginning-of-quarter employment
E.gkst = end-of-quarter employment.

W R R measures total accession and separation flows as a proportion of average employment over the quarter
in the age, gender, industry and state. The W RR, and all the reallocation measures used in this paper, is a
symmetric growth rate designed to approximate the logarithmic change over the time period (one quarter).
In addition, the W RR, and all of the reallocation measures used in this paper, can be expressed as the sum
of its inflow and outflow components, the distinct accession and separation rates are defined, respectively,
as:

Aagkst
ARqgrst = agks
aghst (Bagkst + Eagkst) /2
and
S
SRagkst = aghst

(Bagkst + Eagkzst) /2 ‘

Details on the timing and construction of the basic QWI employment stock and flow measures used to
define all of our reallocation rates can be found in Abowd et al. (2009). Methodological issues associated
with inaccuracies in the individual identifers are discussed in Abowd and Vilhuber (2005). Dynamic linking
of Ul and QCEW firms and establishments is discussed in Benedetto, Haltiwanger, Lane and McKinney
(2007) for QWI and the LEHD infrastructure files, and in Pivetz, Searson and Spletzer (2001) for the LDB,
which is the micro-data source for the BED and is derived from the QCEW.

Essential details for the QWI are summarized here. When an individual/employer pair have a record
in the UI wage record data, an indicator variable m;;; = 1 is recorded for individual ¢ at employer j in
quarter ¢, otherwise, m;;; = 0. Beginning-of-quarter employment is the count of all individuals working at
a particular establishment for whom m;;;—1 = 1 and m;j; = 1; that is, the individual and employer had
a UI wage record for the current quarter (¢) and the previous quarter (¢ — 1).'? Similarly, end-of-quarter
employment is the count of all individuals working at a particular establishment for whom m;;; = 1 and
mijt+1 = 1; that is, the individual and employer had a UI wage record for the current quarter (¢) and the
next quarter (t + 1). An accession in quarter ¢ occurs when m;;;—1 = 0 and m;;; = 1. A separation in
quarter ¢ occurs when m;;; = 1 and m;j;11 = 0. Workplace characteristics are defined by the NAICS code
and physical address of establishment j for the QCEW report at quarter . Demographic characteristics are

12The QWI tabulations consider a wage record to be present in a given quarter if and only if at least $1.00 of covered UI wages
are reported in that quarter.



defined by the individual’s gender and age as of the first day of the quarter. Accessions and separations
satisfy the net job flow (JFjgxs;) identity

JFagkst = Eagkst - Bagkst = Aagkst - Sagkst'

3.2 Gross Job Flow Measures

Gross job flows are measured in similar fashion using the symmetric Job Reallocation Rate (JRR,gkst)

Jcagkst + JDagkst

JRR kst =
aghst (Bagk:st + Eagkst) /2
where
JCagkst = job creations
JDggrst = job destructions.

J R R measures total job creations and destructions (called job creations/destructions in the QWI and gross
job gains/losses in the BED) as a proportion of average employment over the quarter in the category. The
gross job inflow and outflow rates, the Job Creation Rate (JCR) and Job Destruction Rate (JDR) , can be
defined as additive components of the JRR:

JCa kst
JOR kst = g
ghst (Bagkst + Eagkst) /2
and D
JDR(zgkst = Ll

(Bagkst + Eagkst) /2 '

Gross job flow measures are defined at an establishment, not job, level. Let B,4j; be beginning-of-
quarter employment for demographic group ag at establishment j in quarter ¢, and similarly let E,g4;; be
end-of-quarter employment for the same category and time period. Then,

JCagjt = maXx (Eagjt — Bagjta 0)
JDugjt = max (Bagjt — Eagjt,0)

so that, as originally specified by Davis and Haltiwanger, job creations are the change in employment when
employment is growing at the establishment and job destructions are the change in employment when em-
ployment is shrinking at the establishment. Net job flows also satisfy the identity

JFagkst = JCagkst - JDagkst

3.3 Excess Flow Measures
Finally, we define the excess reallocation measured using the symmetric Excess Reallocation Rate (£ RR gk st)

ERRagkst = WRRagkst - JRRagkst

which measures the difference between gross worker flow and gross job flow rates, sometimes called the la-
bor market “churning” rate (Burgess, Lane and Stevens, 2000). The E R R measures the rate of gross worker



flow activity in each category in excess of the minimum rate required to account for the observed gross job
reallocation. Separate inflow and outflow excess reallocation rates can be defined using the components of
the 2R R-specifically, the Excess Inflow Rate (E1R) and the Excess Outflow Rate (EOR):

EIRagkst = ARagkst - JORagkst

and
EORagkst = SRagk:st - JDRagkst

where the additive and symmetric growth rate properties of the measure within categories continue to hold.
Because of the net job flow identities, EI Ryt = EORqgist. We only report results for E1 R4y, which
because of the identities always equals %ERRagkst, however its statistical precision and other summaries
differ from those of ERR, 415 because the identities are only enforced exactly in the micro-data. Weighting,
rounding and confidentiality protection procedures can cause the identities to hold only approximately in the
public-use data (Abowd, Stephens and Vilhuber, 2006).

3.4 Aggregates and Sub-aggregates

Great care must be taken when constructing aggregates related to integrated demographic and economic
measures of gross labor market flows. As noted in section 2, gross worker flows can be linearly aggregated
both within and between establishments because the concept can be consistently defined for the individual,
establishment and job. However, gross job flows among demographic categories do not aggregate within
establishments because the concepts of job creation and destruction cannot be defined for the individual—
these concepts only make sense when defined at the establishment level. An establishment may create
one job for a man age 55 and destroy a job for a man age 35 without creating a job at the establishment
level. Such creations and destructions within the establishment’s demographic employment profile must be
defined this way in the Quarterly Workforce Indicators in order to have any coherence associated with the
age and gender categories in the gross job creation and destruction statistics. Similarly, the quarterly job
and excess reallocation rates cannot be aggregated directly into annual measures because an establishment
might create a job in ()2 and destroy a job in ()3, which would produce movement in the quarterly job
and excess reallocation rates, but would produce no movement in a Q1 to ()1 annual rate defined across
consecutive years. The fact that quarterly gross job reallocation rates cannot be aggregated to annual gross
job reallocation rates is well-known—exactly the same reasoning implies that at any level of aggregation,
including national, state and industry, the demographic components of the job reallocation rate and the
excess reallocation rates will not aggregate linearly. All other components do aggregate in the natural
manner. The worker reallocation rates aggregate naturally across all categories, including the demographic
and temporal indices.

The national worker reallocation rate for a given demographic group is constructed directly from the
appropriate aggregate components

Aa t + Sa t
WRRu;: = g g
o (Bagt + Eagt) /2
1 (Bagkst + Eagkst) >
= W RR ks
(Bagt + Eagt) /2 2 ( 2 gkt

k,s

where the elimination of a subscript means that the variable was summed over that index.!? We note that our
definition of the national W RR equals the weighted average of the state and industry component growth

BIn contingency table analysis, replacing the subscript with a + sign indicates the operation of computing the marginal table



rates. The national job reallocation rate for a given demographic group, JRRg¢, is similarly defined as

JCagt + JDagt
(Bagt + Eagt) /2

1 (Bagkst + Eagkst)
= JRR(I S *
B B

JRRuy =

Finally, the national excess reallocation rate is simply the difference between the worker and job reallocation
rates, FRR,qt = W RR 4 — J RRyg4¢. The national gross inflow and outflow rates are defined with coherent
definitions not shown here. We note that national industry-specific gross worker, job, and excess reallocation
rates can be defined analogously by aggregating over only the state index.

3.5 QCEW and BED Variables

We next define the gross job creation and destruction rates from the BLS sources. We use notation com-
parable to the notation used for the QWI-based measures to promote clarity in our comparisons. Variables
from both the QCEW and BED must be used to create gross job reallocation rates. The BLS computes gross
worker and excess reallocation rates by combining data from the QCEW/BED and JOLTS (Boon, Carson,
Faberman and Ilg, 2008). Hence, the integration occurs at the aggregate category level, and not at the es-
tablishment level. Furthermore, the JOLTS data exclude establishment births and deaths, which results in a
downward bias in the associated W RR and ERR (Davis, Faberman, Haltiwanger and Rucker, forthcom-
ing). There are no demographic detail in the BED data; however, to facilitate notational clarity we have
carried along the age and gender indices, setting them at the appropriate values for overall comparisons.
From the QCEW we use:

QCEW Byss = beginning-of-quarter employment (BED definition):
month-3 employment from the previous quarter (¢t — 1)
for all age and gender groups in industry k and state s
QCEWELsy = end-of-quarter employment (BED definition):
month-3 employment from the current quarter ()

for comparable values of the indices.
From the BED we use:

BEDJCYyss = job creations using the establishment change in employment
from month-3 of quarter (£ — 1) to month-3 of quarter ¢
for all age and gender groups in industry & and state s
BEDJDy, = job destructions using the establishment change in employment
from month-3 of quarter (¢ — 1) to month-3 of quarter ¢
for all age and gender groups in industry k and state s

Because the BED data are constructed from the BLS’s longitudinally integrated QCEW (LDB), the
employment totals for the beginning and ending quarter employment defined above are fully consistent with

with respect to the index so replaced. For time series analysis, as we do here, such notation is cumbersome because the time subscipt
legitimately uses the + operation. In the notation used here, the letter used in the subscript indicates the variables used to form the
relevant marginal table.



the BED definitions of gross job creations and destructions. We define the gross job reallocation rate from

the BED, BEDJRR:
BEDJCyst + BEDJ Dy

(QCEW Byst + QCEW Eygt) /2
The BLS does not publish BEDJCys and BEDJ Dy in fully saturated form. From the published data,
we are able to construct the national rate BEDJ R R, the state rates BEDJR R, and an aggregated subset

of the national NAICS sector rates BEDJRRy,;. We also constructed separate gross job creation and job
destruction rates on these same bases.

BEDJRRyg =

3.5.1 JOLTS Variables

We use only the national JOLTS data. The JOLTS-based worker reallocation rates are defined as:

JOLTSA; = total new hires nationally summed across
all three months of quarter ¢
JOLTSS; = total separations nationally summed across

all three months of quarter ¢

For compatibility with our comparisons to QWI- and QCEW-based reallocation rates, we define the JOLTS-
based worker reallocation rate, JOLT SW RR:

JOLTSA;+ JOLT Ss;

JOLTSWRR; = (QCEW By + QCEW Ey) /2

4 Statistical Methodology

Two distinct missing data problems must be addressed in order to form potentially reliable national gross
worker and job flow measures on a consistent basis. First, a very small amount of the QWI data have been
suppressed as a consequence of the publication quality rules applied by the Census Bureau. Reliable imputa-
tion of these suppressed items using the confidential micro-data is part of the Bureau’s quality improvement
plan for the QWI; however, we rely on the published data alone for this paper. Although tedious to imple-
ment, we use a reliable monotone missing data imputation system to complete the missing within-state QWI
data. Second, some states still do not participate in the Local Employment Dynamics Federal/State Partner-
ship that is the source of the micro-data from which the QWI are calculated, or have not provided sufficient
historical data to create the QWI back to 1993 : Q1. As we documented in section 2, in the early years,
there is a substantial amount of missing QWI data because different states were able to recover historical
data for different time periods back to the early 1990s. From 1999 : ()1 forward, the state-specific missing
data represent a small proportion of the working population; hence, we expect that missing data will not
matter much during the 2000s. Even though the primary reasons for missing state data are nonparticipation
in a voluntary data-provision program, and nonexistence of historical data in the states’ archives, nonpar-
ticipating state missing data are probably not missing completely at random. We develop a model below
that assumes the missing data from nonparticipating states and suppressed items from participating states
are ignorable given the published data on those states from the QCEW and the published QWI data (Rubin,
1987). Since the QCEW data are present for essentially all states, NAICS sectors and time periods, they
provide the common conditioning information needed to implement this procedure.



4.1 States with Published QWI Data

QWI data items are only published when the individual item meets a publication quality standard that de-
pends upon the employment levels and the number of establishments used to compute the indicator. At the
state X NAICS sector x gender x age group publication level, a few data items, less than one-tenth of one
percent, are not published. We imputed these unpublished numbers using a Multinomial-Dirichlet Posterior
Predictive Distribution (PPD) that implements a Bayesian bootstrap procedure (Rubin, 1981). The proce-
dure is identical to the one described below for states that do not have published QWI data. Imputation of
missing data arising from the suppressions in the QWI is done before the imputation for states and periods
where no QWI data were published. This implements the monotone missing data pattern.

4.2 States Lacking Published QWI Data

Because some states are missing early years of QWI data, and because the Census Bureau does not yet
publish QWI data for some states, there are missing QWI data that must be imputed. The amount of missing
data varies from 70% of employment in 1993 to 8% in 2008. The number of states available to serve as
complete-data donors for the imputation also varies depending upon the time period considered. There
is a trade-off between the number of states with complete data and the start date used for the missing
data imputaion model. If we use the entire period from 1993 : @1 through 2008 : ()4, only 10 states
have complete data. However, from 1999 : (1 forward, 37 states have complete data. In order to take
advantage of the relative completeness of recent QWI data, we adopt an overlapping sub-sample strategy
for the missing data model. Sub-sample [ runs from 1993 : Q1 to 2001 : ()4 and sub-sample /7 runs from
1999 : Q1 to 2008 : Q4. Separate missing data models were developed for each sub-sample using the
multiple imputation system described below.

4.2.1 Sub-sample Imputation Models

For each sub-sample, we multiply impute the missing QWI data by sampling 100 implicates from a Multinomial-
Dirichlet PPD that assumes the missing data are ignorable (Rubin, 1987) in the rates (not levels) given
NAICS sector x gender x age group X time period. We use the same model for the trivial amount of
missing data discussed in section 4.1.

For each sub_sample, we prepare the complete-data observations. There are 10 states with complete data
in sub-sample I and 37 states with complete QWI data in sub-sample 71.'* For these states, let

Yagskt = [Bagskt; Eagsktv Aagskty Sagskty JCagsktv JDagskt]

and égyy = (QCEW Bggy + QCEW Egyt) /2. The rates, which we assume to be homogeneous over (agkt)
for all states, are defined as a vector
Tagskt = yagskt/éskt-

Next, we prepare the incomplete-data states. There are 40 and 13 states with incomplete data in sub-samples
I and 11, respectively. For those states 7,41+ is only defined for periods ¢ when the Census Bureau published
the QWI data for state s; however, e, is always available from the QCEW data.

To form the Multinomial-Dirichlet PPD for each sub-sample m, assume that the prior probability for
each complete-data state is equal, 7 ~ Dir («) with a = [1, ..., 1] . Then, for each incomplete-data state,

"“We used the QWI vintage available on the Cornell VirtualRDC on October 15, 2009. The District of Columbia was eliminated
from the universe for QCEW private employment data because QWI data are not yet available for DC, which has an unusual
industry structure that is primarily federal employment.
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sample M implicates from Mult (1,7), where M = 100. For a given incomplete-data state s denote the
list of Bayesian bootstrap complete-data donor states by BB; = [bbs1, ...bbsas| . Form M completed data
samples for state s using the algorithm

i .. h (¢m) _
I Tagskt missing, then yagskt = Tag(bbse)kt X Eskt
(&;m) >
else Yagskt = Tagskt X Eski-

form = I, I1. This procedure implements a Bayes bootstrap where the candidate records are the complete-
data states’ rate vectors and the completed data consist of either the published data for state s or imputed
data from donor state bb,, for implicate £ = 1, .., M and in each sub-sample I, I .

4.2.2 Combining Sub-samples

Once the implicates were created for each sub-sample, we combined the two sub-samples using the follow-
ing weighting system, which smooths out any seam in the imputation process over the three-year period in
which the sub-samples overlap:

Ofort =1993: Q1 — 1998 : Q4
wy = wi—1 + 75 for t = 1999 : Q1 — 2001 : Q4

1fort =2002: Q1 — 2008 : Q4
Then, yfl?sk = (1 —wy) yéi’igt + wtyflg’;ft). The implicates 3/((1?5 1.+ are constructed in this fashion because the
primary differences in data quality between the 1990s and the 2000s, as reflected in Figure 1, are due to the
inclusion of 30 states beyond the original 18 included in the 2003 initial release of the QWI. Originally, large
states were over-represented. States that joined in the mid-2000s were predominately small and medium-
sized states. The correlation of state population with the probability of inclusion in the early QWI years
cannot be directly controlled, but its influence is reduced by our assumptions of ignorability in the rates and
division of the missing data modeling into two sub-samples. Essentially, the over-representation of large
states in the published QWI data can only influence our national estimates during the period up to 2001.

4.3 Summary Statistics

Once the QWI data have been completed, summary statistics are formed in the usual manner. The worker,
job, and excess reallocation rates are aggregated to national level by using the formulae in section 3. Mea-
sures of variability and effective missing data rates are computed using the usual Rubin (1987) formulae.
We illustrate the calculations here for W RR, 4. All other rates are handled in a comparable way.

The national QWI worker reallocation rate is the average over all states of the implicates:

(0) (£)
1 M ( Bagskt;_Eagskt ) WRREf])Skt
WRRagkt = M Z Z Z (B(e) kt+E(£) kt)
(=1 | s —agvkt _"“agukt
Vv 2
where WRR%)SW Bc(bf])skt’ and Et(lf])skt are the worker reallocation rate, beginning employment and ending

employment, respectively, calculated for implicate ¢ in state s. The within-implicate variability is measured
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by the deviation of WRRLS?S i from the within-implicate mean

(£) (©)
B +E
agskt agskt l

() <
WRR gkt = Z 50 ©
a vkt+Ea vkt
Vs Z __agvkt  aguvkt
Yv < 2 )

Hence, )
(£) (£) (¢
W) <WRR f) _ WRRELQ)k;t>

agskt

I
L
ve [WRRGW} 19 Z BY +EY
Vs agvkt agvkt
E:Vv < 2 >

where 49 = number of states —1. We note that the within-implicate variance of our indicators should, in
principle, be calculated from the underlying (confidential) micro-data, but this calculation is not feasible with
the public-use data used in this paper. Our within-implicate variance estimator V (©) [magkt} is almost
certainly an over-estimate because the state x NAICS x gender x age group X time period reallocation
rates have been computed from the population of integrated data. They are subject to edit and imputation
variability at the micro-data level, which can result in some variability in the published rates that is due
to estimation, but not sampling, variability. Although most of the variability in the published rates at the
aggregation levels we are using is probably real, it is more conservative to use this estimator for the within-
implicate variability than to use zero.
The between-implicate variability is estimated by

L 1 W0 L 2
B [WRRugit] = Y > <WRRagkt —~ WRRagkt>
(=1

The total variance is estimated by

M+1

M
T [WRRogkt] = % > v [WR\RGW} +
=1

B [WRR ]

The effective missing data rate is estimated by the ratio of the between-implicate variance to the total vari-

ance
B [WRR ]
[ ) = 7 [WRRg1t]

which equals zero if there are no missing data and one if all the variability is due to missing data. The
degrees of freedom for forming confidence intervals around the reallocation rates is estimated by

— 2
1 ﬁ 22{1 v [WRRagkt]

M +1 B [WRRagit]

df [WRRagit) = (M —1) | 14
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S National Quarterly Workforce Indicators

Table 1 summarizes the national worker and job reallocation rates by age and gender. Over our analysis pe-
riod, the average worker reallocation rate is 49.0%; the average job reallocation rate is 13.0%, and the excess
reallocation rate (churning) is the difference between the two, 35.9%. For the national estimates, our stan-
dard errors indicate that the first two significant digits are essentially unaffected by estimation uncertainty,
especially considering the conservative nature of our within-implicate variance estimator. About 30.2% and
34.9% of the estimation uncertainty is due to the incompleteness of the QWI data for the worker and job re-
allocation rates, respectively. Men and women have essentially identical worker, job and excess reallocation
rates. As expected, younger workers experience massively more worker reallocation, and somewhat more
job reallocation, leading to much more churning among younger workers.

The data also display distinct seasonal patterns, which as we note later, dominate both the trend and
cyclical components of the series. First quarter worker reallocation is substantially lower than the annual
average, while third quarter W RR is substantially above average. Over the course of the year, peak to
trough seasonal variation in W RR is ten percentage points—25% of the average rate. By contrast, seasonal
variation in the job reallocation rate is only a single percentage point peak to trough, less than 10% of the
average rate. Men and women have essentially the same seasonal variation. Younger workers show seasonal
variation in both the W RR and JRR that is about 40% of the average variation, peak to trough. Prime age
WRR and JRR show much less seasonal variation-less than 7% of the average rate.

Table 2 summarizes the national worker and job reallocation rates by NAICS sector. Once again, the
standard errors indicate that the first two significant digits of the reallocation rates are essentially unaffected
by estimation error. Industry sectors like Agriculture, Forestry, Fishing, and Hunting (11); Construction
(23); Administrative, Support, Waste Management, and Remediation (56); Arts, Entertainment, and Recre-
ation (71); and Accommodation and Food Services (72) display substanially greater than average worker
reallocation rates and, for the most part, also display higher job reallocation rates. Utilities (22); Manufac-
turing (31-33); Finance and Insurance (52); and Management of Companies and Enterprises (55) display
substantially lower worker and job reallocation rates than average. It is noteworthy that for most industry
sectors the effective missing data rate is comparable to the national average; however, Manufacturing (31-
33); Management of Companies and Enterprises (55) and Educational Services (61) all display substantially
greater than average effective missing data rates without affecting the reliability of the estimated reallocation
rates.

The excess inflow rates and excess reallocation (churning) rates are summarized in Tables 3 and 4 by
age and gender, and NAICS sector, respectively. Since these statistics can be calculated by subtraction from
the results in Tables 1 and 2, the main purpose of these tables is to display the summaries for churning rates
directly, and to provide estimation error and effective missing data rates for these statistics. Estimation error,
again, does not materially affect the second significant digit. Effective missing data rates are comparable to
the basic rates.

Tables 5 and 6 present the national accession and separation rates by age and gender, and by NAICS
sector, respectively. Again, estimation uncertainty does not materially affect the second significant digit.
Effective missing data rates are comparable to the worker reallocation rates. Tables 7 and 8 report the same
statistics for the components of the job reallocation index—the job creation and destruction rates—again, by
age and gender, and by NAICS sector, respectively.

Our main results are also summarized graphically in Figures 2 and 3. Figure 2 compares the QWI
Worker Reallocation Rate with the W RR estimated from the JOLTS data. The QWI W RR is plotted with
its two standard error confidence band. As anticipated, the QWI W RR is greater than the JOLTS estimate,
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as it turns out almost twice the magnitude. This is probably due to the two problems noted by Davis
et al. (forthcoming)-namely, the absence of establishment births and deaths from the JOLTS frame, and
an underreporting bias that they document for establishments that are experiencing large contractions. The
figure also indicates that the private employer worker reallocation rate estimated from the QWI has more
seasonal variability (all results are seasonally unadjusted) and a stronger downward trend over the period
than the JOLTS estimates. We conclude that the QWI JRR is probably a more comprehensive measure of
worker reallocation than its JOLTS cousin.

Figure 3 compares the QWI Job Reallocation Rate with the job reallocation rate estimated from the
BED. In contrast to the W RR results, the two Job Reallocation Rates are very similar. The QWI JRR has
essentially the same trend as the BED JRR. There is more seasonality, particularly in the second quarter,
in the BED J RR, but overall the two series give a strikingly similar report on the rate of job reallocation.

This result is not a consequence of both series using state Unemployment Insurance administrative
records to compute their rates. All four components of the two job reallocation rates are estimated from
different records in the state Ul systems. For the QWI J R R, the numerator job creations and destructions are
calculated by comparing the number of employees in each demographic group who have UI wage records in
quarters t — 1 and ¢ to those who have wage records in quarters ¢ and ¢+ 1. For the BED J R R, the numerator
job creations and destructions are calculated by comparing the number of persons on payroll as of the 12"
calendar day in the month before the quarter begins to the number on payroll as of the 12t calendar day
of the last month of the quarter. These two methods of calculating gross job creations and destructions
are obviously related, but they are by no means constrained to be similar. As well as the numerators, the
denominators of these job reallocation rates are estimated using different administrative records. The QWI
average employment over the quarter is the average of the number of persons with Ul wage records in
quarters ¢ — 1 and ¢ with the number who have wage records in quarters ¢t and ¢ + 1. The BED average
employment comes directly from the QCEW and is the average of employment on the 12/ calendar date
in the last month of the previous quarter with the employment on the 12" calendar date of the last month
of the current quarter. The QWI use the QCEW month-1 employment as a benchmark for creating the
final weight used to aggregate the micro-data into the published series (Abowd et al., 2009); however the
month-3 employment is never used. Given the closeness of the levels of these two series and the similarity
in their seasonal patterns, we conclude that both series are measuring essentially the same underlying job
reallocation rate. This gives us additional confidence in the QWI measures when we use them to estimate
job reallocation rates for demographic and industry sub-groups not published or estimable in the BED series.

Figure 4 confirms the similarity of national worker, job and excess reallocation rates for men and women.
The figure shows that the level, trend, and seasonality of these reallocation rates do not differ by gender. All
series are within estimation error of the overall series and the series for the other gender, which can be
confirmed by examining Tables 1 and 3.

Figure 5 provides a striking visual description of the age-related heterogeneity in national excess reallo-
cation (churning) rates. The rates are nearly monotonic in age with 14-18 year-olds displaying the greatest
churning rate, and the most seasonal variability and 55-64 year-olds displaying the least. The national aver-
age excess reallocation rate and the rate for 25-34 year-olds are essentially coincident. Figure 6 shows that
the heterogeneity in age-specific excess reallocation rates is exacerbated by industrial sector variation with
Agriculture, Forestry, Fishing, and Hunting (11); Administrative, Support, Waste Management, Remedia-
tion (56); and Educational Services (61) dominating the age-related heterogeneity in churning rates.
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6 Conclusions

Using similar data for the 1990s and a single state (Maryland), Burgess, Lane and Stevens (2000) estimated
that the excess reallocation rate (churning) for manufacturing was 11% while that of nonmanufacturing
sectors was 19%. Using national data for the period from 1993 : @1 through 2008 : @)3., our estimated
excess reallocation rate for manufacturing is 17% while the overall rate is 36%. Nationally representative
data thus indicate that overall churning is considerably greater than those authors estimated. However, they
also estimated that excess reallocation rates were over 70% of worker reallocation rates in nonmanufacturing
and 46% of worker reallocation rates in manufacturing. The nonmanufacturing estimate holds up pretty
well in nationally representative data. We estimate that the excess reallocation rate (churning) is 73% of the
worker reallocation rate nationally over our time period, and not dominated by a trend. In manufacturing,
churning is 67% of the worker reallocation rate, which is not as different from nonmanufacturing as they
found for the state of Maryland.

The only other attempts to estimate national worker reallocation rates, Davis, Faberman and Haltiwanger
(2006); Boon, Carson, Faberman and Ilg (2008), appear to suffer from a serious underestimation bias due to
the design of the JOLTS sampling frame and nonrepresentativeness of the reports of large establishments,
as described in Davis, Faberman, Haltiwanger and Rucker (forthcoming). We document the magnitude of
this bias by showing that our nationally representative worker reallocation rate is, at 49%, more than double
the 19% quarterly rate estimated by Davis, Faberman and Haltiwanger (2006). Given the demonstrated
similarity between our job reallocation rates and those estimated from the BED when they can be compared,
it seems reasonable to conclude that our worker reallocation rates, based on the same QWI data as our job
reallocation rates, are more representative of the overall private economy than the JOLTS estimates.

As already noted, the national job reallocation rate based on QWI inputs shows similar level, trend, and
seasonality to the job reallocation rate based on the BED as described in Spletzer, Faberman, Sadeghi, Talan
and Clayton (2004) and Davis, Faberman and Haltiwanger (2006). The demonstrated contribution from
estimating job reallocation rates from the QWI is that they are accurate enough to permit estimation at the
national NAICS sector x age x gender level, thus permitting estimation and forecasting, for the first time,
of the interaction between the demographic characteristics and industrial sector. Our figures indicate that
job and excess reallocation rates are not very different by gender but, as anticipated, vary enormously by
age group, and by age group across industrial sectors.

We have created national gross worker and job flow statistics for the period from 1993 : ()1 through
2008 : ()3, characterizing worker flows by the worker reallocation rate and job flows by the job reallocation
rate. Our methods demonstrate that the Census Bureau’s Quarterly Workforce Indicators can reliably esti-
mate these rates to two significant digits at the national level. Fully saturated estimates by NAICS sector,
gender and age group were produced. The incompleteness of the QWI data, which arises from the fact
that different states joined the LED Federal/State Partnership at different dates and with historical data of
different longevity, does not materially affect the quality of the national QWI data.

The national estimates from the QWI are an important enhancement to existing series because they
include demographic and industry detail for worker and job flows compiled from underlying micro-data
that have been consistenly integrated by the Longitudinal Employer-Household Dynamics Program at the
Census Bureau. The estimates produced for this paper were compiled exclusively from public-use data
series and are available for download.
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Figure 6: Excess Reallocation Rates (Churning) by Age Group and NAICS Sectors

Note: NAICS sectors are referenced by their numeric abbreviation, where 00="All NAICS Sectors ”, 11 = “ Agri-
culture, Forestry, Fishing, and Hunting ”, 21 = “ Mining, Quarrying, and Oil and Gas Extraction 7, 22 = “ Utilities
”, 23 = Construction ”, 31-33= *“ Manufacturing ”, 42 = “ Wholesale Trade ”, 44-45= * Retail Trade ”, 48-49= *
Transportation and Warehousing , 51 = “ Information ”, 52 = “ Finance and Insurance ”, 53 = “ Real Estate and
Rental and Leasing ”, 54 = “ Professional, Scientific, and Technical Services ”, 55 = “ Management of Companies
and Enterprises ”, 56 = “ Administrative, Support, Waste Management, Remediation , 61 = “ Educational Services
” 62 = “ Health Care and Social Assistance ”, 71 = “ Arts, Entertainment, and Recreation ”, 72 = ** Accommodation
and Food Services 7, 81 = ““ Other Services (except Public Administration) ”, 92 = *“ Public Administration .
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Table 1: National Worker and Job Reallocation Rates, by Age and Gender
Worker Reallocation Rate

Job Reallocation Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
National

0.490 0.430 0.502 0.526 0.501 0.130 0.125 0.136 0.126 0.135

(0.018) (0.017) (0.019) (0.020) (0.017) (0.007) (0.006) (0.007) (0.006) (0.006)

[0.302] [0.321] [0.288] [0.288] [0.313] [0.349] [0.368] [0.330] [0.357] [0.342]
Male

0.496 0.437 0.513 0.528 0.505 0.143 0.135 0.151 0.138 0.148

(0.019) (0.018) (0.020) (0.021) (0.018) (0.007) (0.006) (0.008) (0.007) (0.007)

[0.299] [0.314] [0.288] [0.286] [0.307] [0.343] [0.358] [0.324] [0.355] [0.334]
Female

0.482 0.422 0.489 0.523 0.496 0.138 0.134 0.141 0.136 0.141

(0.018) (0.017) (0.019) (0.020) (0.017) (0.007) (0.007) (0.007) (0.007) (0.006)

[0.313] [0.332] [0.296] [0.296] [0.328] [0.360] [0.378] [0.347] [0.360] [0.356]
Ages 14-18

1.204 0.916 1.268 1.511 1.114 0.380 0.308 0.456 0.404 0.349

(0.048) (0.038) (0.040) (0.077) (0.037) (0.013) (0.011) (0.018) (0.014) (0.011)

[0.334] [0.353] [0.324] [0.298] [0.364] [0.363] [0.380] [0.352] [0.362] [0.359]
Ages 19-21

1.035 0.886 1.081 1.171 1.000 0.324 0.290 0.360 0.343 0.300

(0.030) (0.027) (0.032) (0.034) (0.028) (0.011) (0.008) (0.015) (0.012) (0.009)

[0.328] [0.321] [0.314] [0.331] [0.346] [0.365] [0.374] [0.357] [0.359] [0.371]
Ages 22-24

0.766 0.671 0.787 0.836 0.768 0.264 0.248 0.277 0.271 0.259

(0.024) (0.022) (0.025) (0.026) (0.023) (0.009) (0.008) (0.010) (0.009) (0.008)

[0.315] 1[0.324] 1[0.304] [0.306] [0.327] [0.366] [0.369] [0.364] [0.369] [0.360]
Ages 25-34

0.510 0.460 0.519 0.534 0.529 0.165 0.161 0.168 0.164 0.170

(0.019) (0.018) (0.019) (0.020) (0.018) (0.007) (0.007) (0.007) (0.007) (0.007)

[0.306] [0.323] [0.291] [0.293] [0.316] [0.353] [0.366] [0.341] [0.358] [0.348]
Ages 35-44

0.375 0.342 0.378 0.384 0.395 0.139 0.137 0.140 0.137 0.144

(0.016) (0.015) (0.016) (0.017) (0.016) (0.007) (0.007) (0.007) (0.007) (0.006)

[0.308] [0.330] [0.294] [0.291] [0.318] [0.355] [0.369] [0.338] [0.363] [0.350]
Ages 45-54

0.303 0.279 0.305 0.305 0.324 0.129 0.127 0.130 0.125 0.133

(0.015) (0.014) (0.015) (0.016) (0.014) (0.007) (0.007) (0.007) (0.007) (0.007)

[0.314] [0.336] [0.305] [0.292] [0.324] [0.364] [0.376] [0.348] [0.372] [0.359]
Ages 55-64

0.283 0.263 0.286 0.276 0.310 0.138 0.136 0.142 0.131 0.144

(0.015) (0.013) (0.015) (0.015) (0.015) (0.007) (0.007) (0.007) (0.007) (0.007)

[0.305] [0.335] [0.294] [0.278] [0.313] [0.365] [0.385] [0.346] [0.369] [0.357]
Ages 65-99

0.418 0.373 0.431 0.401 0.473 0.196 0.185 0.208 0.182 0.210

(0.027) (0.020) (0.024) (0.025) (0.039) (0.008) (0.008) (0.009) (0.008) (0.009)

[0.271] [0.301] [0.266] [0.252] [0.263] [0.337] [0.361] [0.317] [0.342] [0.327]

Note: Computed for QWI data covering 1993Q1-2008Q3.
Each cell reports averages, standard errors (in parentheses), and effective missing data
ratios (in square brackets). For computations, see text.
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Table 2: National Worker and Job Reallocation Rates, by NAICS Sector
Job Reallocation Rate

Worker Reallocation Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
Agriculture, Forestry, Fishing and Hunting

1.273 0.867 1.427 1.453 1.348 0.345 0.243 0.415 0.304 0.424

(0.070) (0.046) (0.075) (0.087) (0.071) (0.015) (0.008) (0.019) (0.011) (0.020)

[0.155] [0.150] [0.149] 1[0.149] [0.175] [0.167] [0.161] [0.171] [0.157] [0.178]
Mining, Quarrying, and Oil and Gas Extraction

0.329 0.297 0.348 0.342 0.330 0.111 0.106 0.122 0.102 0.115

(0.020) (0.018) (0.021) (0.021) (0.020) (0.009) (0.008) (0.011) (0.007) (0.009)

[0.305] [0.302] [0.309] [0.293] [0.317] [0.313] [0.267] [0.344] [0.289] [0.355]
Utilities

0.125 0.131 0.123 0.124 0.122 0.057 0.058 0.056 0.059 0.055

(0.016) (0.017) (0.013) (0.016) (0.017) (0.012) (0.012) (0.009) (0.013) (0.011)

[0.330] [0.301] [0.333] [0.314] [0.374] [0.305] [0.298] [0313] [0.281] [0.330]
Construction

0.693 0.601 0.733 0.730 0.709 0.211 0.193 0.233 0.197 0.223

(0.021) (0.020) (0.020) (0.022) (0.020) (0.007) (0.005) (0.009) (0.006) (0.008)

[0.338] [0.307] [0.348] [0.351] [0.345] [0.318] [0.300] [0.322] [0.328] [0.323]
Manufacturing

0.260 0.238 0.263 0.283 0.258 0.087 0.086 0.087 0.087 0.088

(0.011) (0.011) (0.010) (0.012) (0.010) (0.005) (0.005) (0.005) (0.005) (0.005)

[0.416] [0.424] 1[0.433] [0355] [0.452] [0.424] [0.429] [0.419] [0.403] [0.447]
Wholesale Trade

0.308 0.284 0.313 0.322 0.314 0.107 0.107 0.108 0.105 0.107

(0.010) (0.010) (0.010) (0.010) (0.010) (0.004) (0.004) (0.004) (0.004) (0.004)

[0.330] [0.333] [0.333] [0.317] [0.335] [0.337] [0.344] 1[0.325] [0.337] [0.342]
Retail Trade

0.511 0.434 0.505 0.536 0.573 0.128 0.137 0.118 0.117 0.143

(0.013) (0.013) (0.013) (0.014) (0.012) (0.005) (0.006) (0.005) (0.006) (0.005)

[0.341] [0.356] [0.322] [0.328] [0.360] [0.326] [0.348] [0.310] [0.330] [0.314]
Transportation and Warehousing

0.408 0.363 0.408 0.422 0.444 0.112 0.111 0.114 0.107 0.118

(0.014) (0.014) (0.014) (0.014) (0.014) (0.006) (0.007) (0.007) (0.006) (0.006)

[0.311] 1[0.320] [0.307] [0.311] [0.307] [0.310] [0.328] [0.289] [0.322] [0.301]
Information

0.357 0.345 0.351 0.364 0.367 0.104 0.109 0.099 0.104 0.105

(0.020) (0.021) (0.020) (0.020) (0.020) (0.007) (0.007) (0.006) (0.007) (0.006)

[0.287] [0.280] [0.293] [0.293] [0.281] [0.330] [0.336] [0.328] [0.332] [0.323]
Finance and Insurance

0.245 0.234 0.239 0.254 0.252 0.092 0.094 0.091 0.091 0.094

(0.011) (0.011) (0.010) (0.011) (0.011) (0.006) (0.007) (0.006) (0.006) (0.006)

[0.392] [0.396] [0.390] [0.387] [0.396] [0.396] [0.405] [0.391] [0.389] [0.401]
Real Estate and Rental and Leasing

0.467 0.417 0.478 0.503 0.468 0.142 0.137 0.150 0.139 0.144

(0.014) (0.013) (0.014) (0.014) (0.013) (0.005) (0.004) (0.005) (0.005) (0.005)

[0.305] [0.301] [0.296] [0.323] [0.301] [0.308] [0.304] [0.304] [0.322] 1[0.302]

Note: Computed for QWI data covering 1993Q1-2008Q3.

Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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Table 2 (cont.): National Worker and Job Reallocation Rates, by NAICS Sector

Worker Reallocation Rate

Job Reallocation Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
Professional, Scientific, and Technical Services

0.404 0.386 0.408 0.403 0.420 0.142 0.147 0.153 0.128 0.138

(0.012) (0.013) (0.012) (0.013) (0.012) (0.005) (0.005) (0.005) (0.005) (0.005)

[0.347] [0.346] [0.338] [0.348]1 [0.357] [0.367] [0.367] [0.362] [0.375] [0.363]
Management of Companies and Enterprises

0.275 0.249 0.271 0.295 0.286 0.076 0.078 0.073 0.075 0.077

(0.015) (0.016) (0.015) (0.016) (0.014) (0.007) (0.008) (0.007) (0.008) (0.006)

[0.445] [0.456] [0.428] 1[0.448]1 1[0.450] [0.410] [0.405] [0.398] 1[0.424]1 [0.412]
Administrative, Support, Waste Management, Remediation

1.071 0.992 1.088 1.108 1.099 0.180 0.181 0.183 0.167 0.191

(0.025) (0.023) (0.026) (0.026) (0.024) (0.006) (0.007) (0.007) (0.006) (0.006)

[0.293] [0.283] [0.280] [0.303] [0.308] [0.316] [0.303] [0.319] 1[0.327] [0.315]
Educational Services

0.447 0.323 0.488 0.546 0.431 0.129 0.099 0.157 0.135 0.124

(0.019) (0.017) (0.019) (0.019) (0.020) (0.007) (0.007) (0.007) (0.008) (0.007)

[0.487] [0.508] [0.487] [0.458] [0.496] [0450] [0.486] [0.434] 1[0.428] [0.450]
Health Care and Social Assistance

0.341 0.316 0.337 0.371 0.339 0.093 0.094 0.091 0.095 0.092

(0.012) (0.012) (0.013) (0.013) (0.012) (0.006) (0.007) (0.006) (0.006) (0.006)

[0.386] [0.400] [0.367] [0.384] [0.395] [0.408 ] [0.424]1 [0.391] [0.403] [0.413]
Arts, Entertainment, and Recreation

0.744 0.564 0.855 0.850 0.704 0.259 0.159 0.369 0.247 0.263

(0.025) (0.015) (0.029) (0.034) (0.021) (0.015) (0.007) (0.023) (0.013) (0.015)

[0.305] [0.290] [0.297]1 1[0.319] [0.316] [0.312] [0.291] [0.313] [0.329] [0.314]
Accommodation and Food Services

0.805 0.698 0.849 0.888 0.782 0.162 0.145 0.177 0.159 0.166

(0.028) (0.026) (0.029) (0.029) (0.025) (0.006) (0.005) (0.009) (0.006) (0.006)

[0.286] [0.293] [0.276] [0.283] [0.292] [0.323] [0.304] [0.341] [0.307] 1[0.340]
Other Services (except Public Administration)

0.509 0.461 0.522 0.553 0.501 0.165 0.159 0.171 0.167 0.162

(0.014) (0.015) (0.014) (0.014) (0.014) (0.005) (0.005) (0.005) (0.005) (0.005)

[0.314] [0.328] [0.294] [0.317] [0.317] [0.347] [0.374] [0.323] [0.340] [0.349]

Note: Computed for QWI data covering 1993Q1-2008Q3.

Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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Table 3: National Excess Inflow and Reallocation Rates, by Age and Gender

Excess Inflow Rate

Excess Reallocation Rate (Churning)

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
National

0.180 0.153 0.183 0.200 0.183 0.359 0.305 0.367 0.400 0.366

(0.007) (0.007) (0.008) (0.008) (0.007) (0.015) (0.013) (0.015) (0.016) (0.014)

[0.287] [0.301] [0.273] [0.268] [0.307] [0.287] [0.301] [0.273] [0.268] [0.307]
Male

0.176 0.151 0.181 0.195 0.179 0.353 0.302 0.362 0.390 0.357

(0.008) (0.007) (0.008) (0.009) (0.007) (0.015) (0.014) (0.016) (0.017) (0.015)

[0.284] [0.297] [0.272] [0.266] [0.301] [0.284] [0.297] [0.272] [0.266] [0.300]
Female

0.172 0.144 0.174 0.193 0.177 0.344 0.287 0.348 0.387 0.355

(0.007) (0.006) (0.007) (0.008) (0.007) (0.014) (0.013) (0.015) (0.016) (0.014)

[0.295] [0.311] [0.279] [0.273] [0.321] [0.295] [0.311] [0.279] [0.273] [0.321]
Ages 14-18

0.412 0.304 0.406 0.554 0.383 0.824 0.608 0.812 1.107 0.766

(0.021) (0.015) (0.017) (0.036) (0.015) (0.042) (0.031) (0.034) (0.072) (0.031)

[0.328] [0.344] 1[0.320] [0.289] [0.361] [0.328] [0.344] [0.319] [0.289] [0.361]
Ages 19-21

0.356 0.298 0.361 0.414 0.350 0.711 0.596 0.721 0.827 0.700

(0.012) (0.011) (0.013) (0.014) (0.012) (0.025) (0.022) (0.026) (0.028) (0.024)

[0.319] [0.312] [0.298] [0.326] [0.343] [0.319] [0.312] [0.298] [0.325] [0.342]
Ages 22-24

0.251 0.211 0.255 0.283 0.254 0.502 0.423 0.511 0.565 0.509

(0.009) (0.009) (0.010) (0.010) (0.009) (0.019) (0.017) (0.020) (0.020) (0.018)

[0.300] [0.311] [0.284] [0.284] [0.321] [0.300] [0.311] [0.284] [0.284] [0.320]
Ages 25-34

0.173 0.149 0.176 0.185 0.180 0.345 0.299 0.351 0.371 0.360

(0.007) (0.007) (0.008) (0.008) (0.007) (0.015) (0.014) (0.015) (0.016) (0.014)

[0.287] [0.304] [0.273] [0.266] [0.307] [0.287] [0.304] [0.273] [0.266] [0.307]
Ages 35-44

0.118 0.103 0.119 0.124 0.126 0.235 0.205 0.238 0.247 0.251

(0.006) (0.005) (0.006) (0.006) (0.006) (0.012) (0.011) (0.012) (0.013) (0.011)

[0.285] [0.307] [0.272] [0.256] [0.306] [0.285] [0.307] [0.272] [0.256] [0.306]
Ages 45-54

0.087 0.076 0.088 0.090 0.095 0.174 0.152 0.175 0.180 0.191

(0.005) (0.004) (0.005) (0.006) (0.005) (0.010) (0.009) (0.010) (0.011) (0.010)

[0.285] [0.305] [0.280] [0.246] [0.310] [0.285] [0.304] [0.280] [0.246] [0.310]
Ages 55-64

0.073 0.063 0.072 0.072 0.083 0.145 0.127 0.145 0.144 0.167

(0.005) (0.004) (0.005) (0.006) (0.005) (0.010) (0.009) (0.010) (0.011) (0.010)

[0.271] [0.297] [0.265] [0.231] [0.294] [0.271] [0.296] [0.265] [0.231] [0.294]
Ages 65-99

0.111 0.094 0.112 0.109 0.132 0.222 0.187 0.223 0.219 0.263

(0.011) (0.008) (0.010) (0.010) (0.018) (0.022) (0.015) (0.019) (0.020) (0.036)

[0.254] [0.280] [0.255] [0.232] [0.250] [0.254] [0.280] [0.254] [0.232] [0.250]

Note: Computed for QWI data covering 1993Q1-2008Q3.
Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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Table 4: National Excess Inflow and Reallocation Rates, by NAICS Sector
Excess Reallocation Rate (Churning)

Excess Inflow Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
Agriculture, Forestry, Fishing and Hunting
0.464 0.312 0.506 0.574 0.462 0.927 0.624 1.012 1.149 0.924
(0.029) (0.020) (0.030) (0.040) (0.027) (0.058) (0.040) (0.060) (0.080) (0.054)
[0.152] [0.150] [0.138] [0.149] [0.173] [0.152] [0.149] [0.138] [0.149] [0.173]
Mining, Quarrying, and Oil and Gas Extraction
0.109 0.096 0.113 0.120 0.108 0.218 0.191 0.226 0.240 0.216
(0.007) (0.007) (0.007) (0.008) (0.008) (0.015) (0.013) (0.014) (0.016) (0.016)
[0.310] [0.321] [0.298] [0.300] [0.324] [0.310] [0.321] [0.297] [0.300] [0.324]
Utilities
0.034 0.036 0.034 0.033 0.033 0.068 0.073 0.067 0.064 0.067
(0.004) (0.004) (0.004) (0.003) (0.005) (0.008) (0.008) (0.007) (0.006) (0.010)
[0.339] [0.315] [0358] 1[0.325] [0.357] [0.340] [0.314] [0352] [0.335] [0.361]
Construction
0.241 0.204 0.250 0.266 0.243 0.482 0.408 0.500 0.533 0.486
(0.008) (0.008) (0.008) (0.009) (0.008) (0.016) (0.016) (0.016) (0.017) (0.016)
[0.332] [0.306] [0.333] [0.352] [0.335] [0.332] [0.306] [0.333] [0.353] [0.336]
Manufacturing
0.087 0.076 0.088 0.098 0.085 0.174 0.152 0.177 0.196 0.170
(0.004) (0.003) (0.003) (0.004) (0.003) (0.007) (0.007) (0.007) (0.008) (0.006)
[0.402] [0.408] [0.420] [0.334] [0.450] [0.402] [0.407] 1[0.420] [0.334] [0.449]
Wholesale Trade
0.101 0.089 0.103 0.109 0.103 0.202 0.177 0.206 0.217 0.206
(0.004) (0.003) (0.004) (0.004) (0.003) (0.007) (0.007) (0.007) (0.007) (0.007)
[0.326] [0.324] [0.331] [0.313] [0.338] [0.326] [0.325] [0.331] [0.312] [0.338]
Retail Trade
0.191 0.149 0.193 0.210 0.215 0.382 0.297 0.387 0.420 0.430
(0.005) (0.005) (0.005) (0.005) (0.004) (0.010) (0.010) (0.010) (0.010) (0.009)
[0.332] [0.342] [0.309] [0.318] [0.362] [0.332] [0.342] [0.308] [0.318] [0.364]
Transportation and Warehousing
0.148 0.126 0.147 0.157 0.163 0.296 0.251 0.294 0.315 0.325
(0.005) (0.004) (0.005) (0.005) (0.005) (0.010) (0.009) (0.010) (0.010) (0.010)
[0.312] [0.317] [0.311] [0.307] [0.314] [0.312] [0.316] [0.312] [0.308] [0.314]
Information
0.126 0.118 0.126 0.130 0.131 0.253 0.236 0.252 0.261 0.262
(0.009) (0.009) (0.009) (0.008) (0.009) (0.017) (0.018) (0.018) (0.017) (0.018)
[0.264] [0.253] [0.277] [0.258]1 [0.267] [0.264] [0.253] [0.278] [0.259] [0.266 ]
Finance and Insurance
0.076 0.070 0.074 0.082 0.080 0.152 0.140 0.147 0.163 0.159
(0.003) (0.003) (0.003) (0.003) (0.003) (0.006) (0.006) (0.005) (0.006) (0.006)
[0.375] [0.385] [0.374] [0.359] [0.381] [0.376] [0.387] [0.376] [0.359] [0.382]
Real Estate and Rental and Leasing
0.162 0.140 0.164 0.182 0.162 0.324 0.281 0.327 0.364 0.324
(0.005) (0.005) (0.006) (0.006) (0.005) (0.011) (0.010) (0.011) (0.011) (0.010)
[0.308] [0.300] [0.297] [0.326] [0.306] [0.307] [0.299] 1[0.297] [0.326] [0.306]

Note: Computed for QWI data covering 1993Q1-2008Q3.

Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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Table 4 (cont.): National Excess Inflow and Reallocation Rates, by NAICS Sector
Excess Reallocation Rate (Churning)

Excess Inflow Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
Professional, Scientific, and Technical Services

0.131 0.119 0.128 0.138 0.141 0.262 0.238 0.256 0.275 0.282

(0.005) (0.005) (0.004) (0.005) (0.005) (0.009) (0.009) (0.009) (0.010) (0.009)

[0.334] [0.333] [0.319] [0.329] [0.355] [0.333] [0.334] [0.317] 1[0.329] [0.355]
Management of Companies and Enterprises

0.100 0.086 0.099 0.110 0.104 0.200 0.172 0.198 0.221 0.209

(0.005) (0.005) (0.005) (0.006) (0.005) (0.011) (0.011) (0.011) (0.011) (0.010)

[0.441] 1[0.451] [0.425] 1[0.441] 1[0.447] [0.441] 1[0.453] [0.424] [0.441] [0.446]
Administrative, Support, Waste Management, Remediation

0.446 0.405 0.453 0.471 0.454 0.891 0.811 0.906 0.941 0.908

(0.011) (0.010) (0.012) (0.012) (0.011) (0.022) (0.020) (0.023) (0.023) (0.022)

[0.295] 02991 [0.272] [0.302] [0.307] [0.295] [0.300] [0.272] [0.302] [0.307]
Educational Services

0.159 0.112 0.166 0.205 0.153 0.318 0.224 0.331 0.410 0.307

(0.007) (0.006) (0.008) (0.008) (0.008) (0.015) (0.012) (0.015) (0.015) (0.016)

[0.485] [0.498]1 [0.490] 1[0.447]1 1[0.508] [0.486] [0.498]1 [0.487] 1[0.448]1 [0.512]
Health Care and Social Assistance

0.124 0.111 0.123 0.138 0.123 0.248 0.222 0.246 0.276 0.246

(0.004) (0.004) (0.005) (0.004) (0.004) (0.008) (0.008) (0.009) (0.008) (0.008)

[0.346] [0.352] [0.332] 1[0.347] [0.354] [0.346] [0.352] [0.332] 1[0.347] [0.354]
Arts, Entertainment, and Recreation

0.242 0.202 0.243 0.302 0.221 0.484 0.405 0.486 0.603 0.441

(0.008) (0.005) (0.008) (0.012) (0.007) (0.016) (0.011) (0.015) (0.025) (0.013)

[0.309] [0.302] [0.289] 1[0.324] 1[0.324] [0.309] [0.300] [0.289] [0.325] [0.323]
Accommodation and Food Services

0.322 0.277 0.336 0.365 0.308 0.643 0.553 0.673 0.729 0.616

(0.012) (0.012) (0.013) (0.013) (0.011) (0.024) (0.023) (0.026) (0.025) (0.023)

[0.286] [0.291] [0.272] [0.281] [0.298] [0.285] [0.291] [0.272] [0.281] [0.298]
Other Services (except Public Administration)

0.172 0.151 0.175 0.193 0.169 0.344 0.303 0.351 0.385 0.339

(0.005) (0.005) (0.005) (0.005) (0.005) (0.011) (0.011) (0.011) (0.010) (0.010)

[0.298 1 [0.307] [0.282] [0.308] [0.296] [0.298 1 [0.307] [0.281] [0.308] [0.296]

Note: Computed for QWI data covering 1993Q1-2008Q3.

Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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Table 5: National Accession and Separation Rates, by Age and Gender

Accession Rate

Separation Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
National

0.250 0.224 0.266 0.263 0.245 0.240 0.206 0.236 0.263 0.256

(0.010) (0.009) (0.011) (0.011) (0.009) (0.009) (0.008) (0.009) (0.010) (0.009)

[0.303] [0.326] [0.285] [0.293] [0.310] [0.299] [0.317] [0.289] [0.286] [0.305]
Male

0.253 0.228 0.274 0.264 0.244 0.243 0.209 0.239 0.265 0.261

(0.011) (0.009) (0.012) (0.011) (0.010) (0.010) (0.009) (0.010) (0.011) (0.010)

[0.299] [0.317] [0.288] [0.291] [0.302] [0.295] [0.312] [0.284] [0.285] [0.302]
Female

0.246 0.219 0.257 0.262 0.247 0.236 0.203 0.233 0.261 0.249

(0.010) (0.009) (0.011) (0.010) (0.009) (0.009) (0.008) (0.009) (0.010) (0.009)

[0.314] 1[0.340] [0.288] [0.301] [0.328] [0.309] [0.326] [0.303] [0.292] [0.315]
Ages 14-18

0.660 0.504 0.775 0.764 0.594 0.543 0.412 0.492 0.748 0.520

(0.026) (0.021) (0.025) (0.039) (0.021) (0.024) (0.018) (0.020) (0.040) (0.018)

[0.335] [0.355] [0.325] [0.301] [0.360] [0.332] [0.352] [0.325] [0.298] [0.353]
Ages 19-21

0.530 0.458 0.608 0.549 0.505 0.505 0.428 0.473 0.622 0.495

(0.017) (0.014) (0.020) (0.017) (0.015) (0.016) (0.013) (0.015) (0.020) (0.015)

[0.335] [0.327] [0.327] [0.338] [0.348] [0.325] [0.320] [0.309] [0.331] [0.341]
Ages 22-24

0.391 0.348 0.416 0.419 0.382 0.374 0.323 0.372 0.417 0.386

(0.013) (0.012) (0.014) (0.013) (0.012) (0.012) (0.011) (0.013) (0.013) (0.012)

[0.318] [0.328] [0.310] [0.310] [0.324] [0.314] [0.323] [0.300] [0.308] [0.324]
Ages 25-34

0.259 0.238 0.267 0.271 0.259 0.252 0.222 0.252 0.263 0.271

(0.010) (0.010) (0.011) (0.011) (0.010) (0.010) (0.009) (0.010) (0.010) (0.010)

[0.305] [0.328] [0.284] [0.296] [0.314] [0.302] [0.320] [0.292] [0.289] [0.308]
Ages 35-44

0.190 0.179 0.194 0.196 0.191 0.185 0.164 0.185 0.188 0.204

(0.009) (0.008) (0.009) (0.009) (0.008) (0.008) (0.008) (0.008) (0.009) (0.008)

[0.307] [0.337] [0.282] [0.296] [0.315] [0.305] [0.324] [0.298] [0.288] [0.310]
Ages 45-54

0.152 0.146 0.155 0.155 0.154 0.150 0.133 0.150 0.150 0.170

(0.008) (0.008) (0.009) (0.009) (0.008) (0.008) (0.007) (0.008) (0.008) (0.008)

[0.313] [0.342] [0.288] [0.301] [0.322] [0.311] [0.329] [0.312] [0.287] [0.315]
Ages 55-64

0.137 0.132 0.140 0.134 0.141 0.147 0.131 0.146 0.141 0.170

(0.008) (0.008) (0.009) (0.009) (0.008) (0.008) (0.007) (0.008) (0.008) (0.008)

[0.307] [0.344] [0.281] [0.289] [0.316] [0.303] [0.329] [0.306] [0.272] [0.303]
Ages 65-99

0.198 0.183 0.211 0.191 0.207 0.221 0.189 0.221 0.210 0.266

(0.015) (0.011) (0.015) (0.013) (0.020) (0.014) (0.010) (0.013) (0.012) (0.021)

[0.275] [0.308] [0.269] [0.264] [0.258] [0.271] [0.301] [0.270] [0.246] [0.268 ]

Note: Computed for QWI data covering 1993Q1-2008Q3.
Each cell reports averages, standard errors (in parentheses), and effective missing data
ratios (in square brackets). For computations, see text.

27



Table 6: National Accession and Separation Rates, by NAICS Sector
Separation Rate

Accession Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
Agriculture, Forestry, Fishing and Hunting

0.640 0.459 0.801 0.713 0.585 0.633 0.408 0.627 0.741 0.763

(0.038) (0.023) (0.044) (0.043) (0.042) (0.037) (0.024) (0.039) (0.045) (0.040)

[0.148] [0.146] [0.135] [0.148] [0.166] [0.154] [0.152] [0.152] [0.149] [0.162]
Mining, Quarrying, and Oil and Gas Extraction

0.169 0.156 0.195 0.174 0.151 0.160 0.141 0.153 0.168 0.179

(0.012) (0.010) (0.015) (0.012) (0.011) (0.010) (0.009) (0.009) (0.011) (0.012)

[0.314] [0.303] [0.340] [0.284] [0.331] [0.312] [0.305] [0.297] [0.305] 1[0.343]
Utilities

0.062 0.069 0.065 0.055 0.058 0.063 0.062 0.058 0.069 0.063

(0.009) (0.012) (0.008) (0.007) (0.009) (0.009) (0.007) (0.008) (0.011) (0.011)

[0.322] [0.310] [0.348] [0.276] [0.355] [0.322] [0.293] [0316] [0.329] [0.352]
Construction

0.355 0.314 0.411 0.370 0.321 0.339 0.287 0.322 0.360 0.388

(0.012) (0.011) (0.013) (0.012) (0.010) (0.010) (0.010) (0.010) (0.010) (0.012)

[0.333] [0.303] [0357] [0.344] [0.326] [0.334] [0.308] [0321] [0.354] 1[0.354]
Manufacturing

0.130 0.122 0.137 0.139 0.121 0.130 0.116 0.126 0.143 0.137

(0.006) (0.006) (0.006) (0.007) (0.005) (0.006) (0.005) (0.005) (0.006) (0.005)

[0.413] [0.405] [0.412] [0.375] [0.462] [0.415] [0.441] 1[0.449] [0.337] [0.434]
Wholesale Trade

0.158 0.150 0.166 0.162 0.152 0.151 0.134 0.148 0.160 0.162

(0.005) (0.005) (0.005) (0.006) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

[0.329] [0.332] [0.329] [0.319] [0.336] [0.328] [0.332] [0.333] [0.313] [0.335]
Retail Trade

0.260 0.207 0.262 0.273 0.302 0.251 0.227 0.243 0.263 0.270

(0.007) (0.007) (0.007) (0.008) (0.007) (0.006) (0.007) (0.007) (0.006) (0.006)

[0.336] [0.343] [0.312] [0.325] [0.368] [0.339] [0.366] [0.328] [0.323] [0.338]
Transportation and Warehousing

0.209 0.184 0.214 0.215 0.222 0.200 0.178 0.194 0.207 0.222

(0.008) (0.008) (0.008) (0.007) (0.008) (0.007) (0.007) (0.007) (0.008) (0.007)

[0.307] [0.315] 1[0.289] [0.307] [0.317] [0.310] [0.323] [0.319] [0.306] 1[0.290]
Information

0.181 0.180 0.181 0.183 0.179 0.176 0.165 0.170 0.181 0.188

(0.011) (0.011) (0.010) (0.011) (0.010) (0.010) (0.010) (0.010) (0.010) (0.011)

[0.287] [0.277] 1[0.290] [0.298] [0.283] [0.288] [0.284] 1[0.294] [0.290] 1[0.282]
Finance and Insurance

0.125 0.126 0.126 0.128 0.122 0.119 0.108 0.113 0.127 0.130

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.005) (0.005) (0.006)

[0.385] [0.390] [0.368] [0.380] [0.401] [0.389] [0.397] 1[0.393] [0.382] [0.383]
Real Estate and Rental and Leasing

0.239 0.221 0.258 0.249 0.226 0.228 0.196 0.220 0.254 0.242

(0.008) (0.007) (0.008) (0.008) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

[0.309] [0.303] [0.300] [0.324] [0.306] [0.305] [0.303] [0.294] [0.321] [0.304]

Note: Computed for QWI data covering 1993Q1-2008Q3.

Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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Table 6 (cont.): National Accession and Separation Rates, by NAICS Sector

Accession Rate

Separation Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
Professional, Scientific, and Technical Services

0.209 0.217 0.207 0.204 0.209 0.195 0.168 0.201 0.199 0.211

(0.007) (0.007) (0.006) (0.007) (0.007) (0.006) (0.006) (0.006) (0.006) (0.006)

[0.347] [0.345] [0.335] 1[0.347] [0.365] [0.350] [0.352] [0.340] [0.353] [0.356]
Management of Companies and Enterprises

0.140 0.126 0.143 0.149 0.142 0.135 0.123 0.129 0.146 0.144

(0.009) (0.009) (0.008) (0.010) (0.008) (0.008) (0.008) (0.008) (0.007) (0.007)

[0.434] [0.436] [0.410] 1[0.445]1 1[0.447] [0.443] [0.463] [0.431] [0.438] [0.440]
Administrative, Support, Waste Management, Remediation

0.546 0.518 0.577 0.563 0.527 0.525 0.475 0.511 0.545 0.572

(0.013) (0.012) (0.015) (0.014) (0.012) (0.012) (0.012) (0.012) (0.013) (0.013)

[0.299] [0.287] [0.289] [0.304] [0.315] [0.291] [0.286] [0.274]1 [0.303] [0.302]
Educational Services

0.230 0.182 0.217 0.285 0.238 0.216 0.140 0.270 0.260 0.193

(0.011) (0.009) (0.009) (0.011) (0.013) (0.010) (0.009) (0.011) (0.009) (0.009)

[0470] [0.506] [0.432] [0.466] [0.476] [0.482] [0.487] [0.496] 1[0.439] [0.508]
Health Care and Social Assistance

0.176 0.170 0.175 0.189 0.170 0.165 0.146 0.162 0.182 0.169

(0.007) (0.007) (0.007) (0.007) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)

[0.384] [0.408] [0.361] [0.380] [0.387] [0.380] [0.381] [0.365] [0.382] [0.395]
Arts, Entertainment, and Recreation

0.382 0.297 0.533 0.364 0.331 0.362 0.267 0.321 0.486 0.373

(0.015) (0.008) (0.025) (0.014) (0.012) (0.013) (0.009) (0.010) (0.022) (0.013)

[0.304] [0.289] [0.305] 1[0.322] [0.300] [0.298] [0.291] [0.272] [0.317] [0.315]
Accommodation and Food Services

0.408 0.364 0.449 0.435 0.381 0.397 0.334 0.400 0.453 0.401

(0.014) (0.014) (0.016) (0.014) (0.013) (0.014) (0.012) (0.015) (0.015) (0.013)

[0.291] [0.295] [0.288] [0.283] [0.300] [0.286] [0.292] [0.276] [0.287] [0.290]
Other Services (except Public Administration)

0.260 0.249 0.275 0.271 0.246 0.249 0.213 0.247 0.281 0.255

(0.007) (0.008) (0.008) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

[0.316] [0.336] [0.285] [0.323] [0.322] [0.312] [0.322] [0.304] [0.307] [0.315]

Note: Computed for QWI data covering 1993Q1-2008Q3.

Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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Table 7: National Job Creation and Destruction Rates, by Age and Gender
Job Destruction Rate

Job Creation Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
National

0.070 0.071 0.083 0.063 0.062 0.060 0.054 0.053 0.063 0.073

(0.005) (0.004) (0.006) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.005)

[0.328] [0.359] [0.307] [0.348] [0.294] [0.322] [0.345] [0.288] [0.345] [0.310]
Male

0.076 0.077 0.093 0.068 0.065 0.067 0.058 0.058 0.070 0.083

(0.005) (0.004) (0.007) (0.004) (0.005) (0.004) (0.004) (0.004) (0.004) (0.005)

[0.322] [0.345] [0.306] [0.345] [0.290] [0.318] [0.343] [0.278] [0.344] [0.306]
Female

0.074 0.075 0.083 0.069 0.070 0.064 0.059 0.059 0.067 0.072

(0.005) (0.005) (0.006) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

[0.338] [0.372] [0.316] [0.354] [0.307] [0.332] [0.352] [0.311] [0.346] [0.319]
Ages 14-18

0.248 0.200 0.369 0.210 0.211 0.131 0.108 0.086 0.194 0.138

(0.011) (0.008) (0.018) (0.009) (0.009) (0.008) (0.006) (0.006) (0.011) (0.008)

[0.349] [0.368] [0.341] [0.352] [0.333] [0.342] [0.363] [0.319] [0.359] [0.326]
Ages 19-21

0.175 0.160 0.248 0.135 0.155 0.149 0.130 0.112 0.208 0.146

(0.008) (0.006) (0.015) (0.006) (0.006) (0.007) (0.005) (0.006) (0.011) (0.007)

[0.363] [0.379] [0.350] [0.374] [0.350] [0.347] [0.359] 1[0.329] [0.356] [0.345]
Ages 22-24

0.140 0.137 0.160 0.136 0.128 0.123 0.112 0.116 0.135 0.131

(0.006) (0.005) (0.008) (0.005) (0.005) (0.005) (0.004) (0.005) (0.006) (0.006)

[0.347] [0.363] [0.345] [0.361] [0.318] [0.347] [0.360] [0.318] [0.371] [0.338]
Ages 25-34

0.086 0.088 0.091 0.086 0.079 0.079 0.073 0.076 0.078 0.091

(0.005) (0.004) (0.006) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.005)

[0.328] [0.356] [0.306] [0.344] [0.305] [0.327] [0.346] [0.298] [0.349] [0.314]
Ages 35-44

0.072 0.076 0.075 0.073 0.065 0.067 0.061 0.065 0.064 0.079

(0.005) (0.005) (0.005) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.005)

[0.330] [0.362] [0.297] [0.350] [0.311] [0.331] [0.349] [0.307] [0.352] [0.317]
Ages 45-54

0.065 0.070 0.068 0.065 0.059 0.063 0.057 0.062 0.060 0.074

(0.005) (0.005) (0.005) (0.005) (0.004) (0.004) (0.004) (0.004) (0.004) (0.005)

[0.341] [0.366] [0.305] [0.365] [0.325] [0.341] [0.361] [0.320] [0.359] [0.322]
Ages 55-64

0.064 0.069 0.068 0.062 0.057 0.074 0.067 0.074 0.069 0.086

(0.005) (0.005) (0.006) (0.005) (0.005) (0.004) (0.004) (0.005) (0.004) (0.005)

[0.345] [0.375] [0.311] [0.365] [0.326] [0.343] [0.371] [0.322] [0.356] [0.321]
Ages 65-99

0.087 0.090 0.099 0.081 0.076 0.109 0.096 0.109 0.101 0.134

(0.007) (0.005) (0.009) (0.005) (0.006) (0.006) (0.004) (0.007) (0.004) (0.008)

[0.315] [0.356] [0.306] [0.341] [0.253] [0.313] [0.358] [0.265] [0.322] [0.305]

Note: Computed for QWI data covering 1993Q1-2008Q3.
Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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Table 8: National Job Creation and Destruction Rates, by NAICS Sector
Job Destruction Rate

Job Creation Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
Agriculture, Forestry, Fishing and Hunting

0.176 0.146 0.294 0.138 0.123 0.169 0.097 0.121 0.166 0.300

(0.014) (0.005) (0.020) (0.007) (0.023) (0.014) (0.006) (0.021) (0.009) (0.021)

[0.141] [0.138] [0.138] [0.152] [0.136] [0.148] [0.176] [0.126] [0.146] [0.144]
Mining, Quarrying, and Oil and Gas Extraction

0.060 0.061 0.082 0.054 0.043 0.051 0.045 0.040 0.048 0.072

(0.007) (0.006) (0.011) (0.005) (0.005) (0.006) (0.004) (0.005) (0.005) (0.009)

[0.322] [0.286] [0.367] [0.277] [0.358] [0.325] [0.289] [0.334] [0.300] [0.379]
Utilities

0.028 0.033 0.031 0.022 0.025 0.029 0.025 0.024 0.038 0.030

(0.007) (0.010) (0.006) (0.005) (0.006) (0.007) (0.004) (0.006) (0.011) (0.008)

[0.295] [0.296] [0.343] [0.235] [0.304] [0.309] [0.289] [0306] [0.327] [0.314]
Construction

0.114 0.110 0.161 0.104 0.078 0.098 0.083 0.072 0.093 0.145

(0.006) (0.004) (0.010) (0.004) (0.003) (0.004) (0.003) (0.004) (0.003) (0.008)

[0.311] [0.283] [0325] [0.319] [0.317] [0.309] [0.289] [0308] [0.312] [0.330]
Manufacturing

0.043 0.046 0.049 0.042 0.036 0.044 0.040 0.038 0.045 0.052

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

[0.414] [0.394] [0.367] [0.434] [0.464] [0.422] [0.452] [0.467] [0.366] [0.404]
Wholesale Trade

0.057 0.062 0.063 0.053 0.049 0.050 0.045 0.045 0.051 0.059

(0.003) (0.003) (0.003) (0.003) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

[0.321] 1[0.334] [0.286] [0.321] [0.345] [0.336] [0.334] [0.355] [0.324] [0.334]
Retail Trade

0.069 0.058 0.068 0.063 0.087 0.059 0.079 0.050 0.053 0.056

(0.004) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

[0.321] [0.327] 1[0.293] [0.327] [0.339] [0.326] [0.334] [0.335] [0.338] [0.294]
Transportation and Warehousing

0.061 0.059 0.067 0.058 0.059 0.052 0.053 0.047 0.049 0.059

(0.004) (0.005) (0.005) (0.003) (0.004) (0.004) (0.004) (0.004) (0.004) (0.003)

[0.300] [0.319] 1[0.254] [0311] [0.319] [0.311] 1[0.332] [0.328] [0311] [0.271]
Information

0.055 0.062 0.055 0.053 0.048 0.049 0.047 0.044 0.051 0.057

(0.005) (0.005) (0.004) (0.006) (0.004) (0.004) (0.004) (0.003) (0.004) (0.004)

[0.315] [0.316] [0.316] [0.315] [0.313] [0.328] [0.331] [0.313] [0.342] [0.328]
Finance and Insurance

0.049 0.056 0.052 0.046 0.043 0.043 0.038 0.039 0.045 0.051

(0.004) (0.004) (0.004) (0.004) (0.003) (0.003) (0.004) (0.003) (0.003) (0.004)

[0.376] [0.389] [0.342] [0.370] [0.404] [0.382] [0.385] [0.380] [0.390] [0.372]
Real Estate and Rental and Leasing

0.077 0.081 0.094 0.067 0.064 0.066 0.056 0.056 0.072 0.080

(0.003) (0.003) (0.004) (0.003) (0.003) (0.003) (0.002) (0.003) (0.003) (0.003)

[0.302] [0.299] 1[0.301] [0.313] [0.295] [0.318] [0.309] 1[0.299] [0.326] [0.339]

Note: Computed for QWI data covering 1993Q1-2008Q3.

Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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Table 8 (cont.): National Job Creation and Destruction Rates, by NAICS Sector

Job Creation Rate

Job Destruction Rate

Overall Q1 Q2 Q3 Q4 Overall Q1 Q2 Q3 Q4
Professional, Scientific, and Technical Services

0.078 0.098 0.079 0.067 0.068 0.063 0.049 0.073 0.061 0.070

(0.003) (0.003) (0.004) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

[0.351] [0.352] [0.340] 1[0.348]1 [0.364] [0.361] [0.365] [0.344]1 [0.370] [0.365]
Management of Companies and Enterprises

0.040 0.040 0.044 0.039 0.037 0.036 0.038 0.030 0.036 0.040

(0.005) (0.005) (0.005) (0.006) (0.004) (0.004) (0.005) (0.003) (0.003) (0.004)

[0.391] [0.382] [0.359] 1[0.423] 1[0.399] [0.403] [0.406] [0.408]1 [0.398]1 [0.401]
Administrative, Support, Waste Management, Remediation

0.101 0.112 0.124 0.092 0.073 0.079 0.069 0.059 0.074 0.118

(0.005) (0.005) (0.006) (0.005) (0.003) (0.004) (0.004) (0.003) (0.004) (0.004)

[0.319] [0.310] [0.308] [0.316] [0.345] [0.323] [0.314] [0.333] 1[0.341] [0.301]
Educational Services

0.071 0.070 0.052 0.080 0.084 0.057 0.029 0.105 0.055 0.040

(0.005) (0.005) (0.005) (0.006) (0.006) (0.004) (0.004) (0.006) (0.004) (0.003)

[0.452] [0.463] [0.459] 1[0.447]1 1[0.437] [0.432] [0.440] [0.420] [0.412] [0.457]
Health Care and Social Assistance

0.052 0.059 0.051 0.051 0.047 0.041 0.035 0.039 0.044 0.045

(0.004) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

[0.391] [0.422] [0.362] [0.391] [0.390] [0.395] [0.396] [0.386] [0.390] [0.409]
Arts, Entertainment, and Recreation

0.140 0.095 0.291 0.062 0.110 0.120 0.064 0.078 0.185 0.153

(0.010) (0.004) (0.023) (0.005) (0.009) (0.009) (0.005) (0.007) (0.012) (0.011)

[0.301] [0.275] [0.311] [0.320] [0.297] [0.304] [0.296] [0.290] [0.322] [0.307]
Accommodation and Food Services

0.086 0.088 0.113 0.071 0.073 0.075 0.058 0.064 0.088 0.093

(0.004) (0.004) (0.008) (0.003) (0.003) (0.004) (0.002) (0.003) (0.004) (0.004)

[0.314] [0.311] [0.356] [0.295] 1[0.291] [0.321] [0.292] [0.285] [0.327] [0.384]
Other Services (except Public Administration)

0.088 0.097 0.100 0.079 0.076 0.077 0.061 0.072 0.089 0.086

(0.003) (0.004) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

[0.331] [0.369] [0.293] [0.328] [0.334] [0.340] [0.346] [0.347] [0.324] [0.344]

Note: Computed for QWI data covering 1993Q1-2008Q3.

Each cell reports averages, standard errors (in parentheses), and effective missing data

ratios (in square brackets). For computations, see text.
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A Appendix Tables

NAICS Sector names

00
11
21
22
23
31-33
42
44-45
48-49
51
52
53
54
55
56
61
62
71
72
81
92

All NAICS Sectors

Agriculture, Forestry, Fishing, and Hunting
Mining, Quarrying, and Oil and Gas Extraction
Utilities

Construction

Manufacturing

Wholesale Trade

Retail Trade

Transportation and Warehousing

Information

Finance and Insurance

Real Estate and Rental and Leasing
Professional, Scientific, and Technical Services
Management of Companies and Enterprises

Administrative, Support, Waste Management, Remediation

Educational Services

Health Care and Social Assistance

Arts, Entertainment, and Recreation
Accommodation and Food Services

Other Services (except Public Administration)
Public Administration
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B Abbreviations and Acronyms

BED Business Employment Dynamics

BLS Bureau of Labor Statistics

CPS Current Population Survey

JOLTS Job Openings and Labor Turnover Survey
LDB BLS’s Longitudinal Business Database

LED Local Employment Dynamics

LEHD Longitudinal Employer-Household Dynamics
NSF National Science Foundation

QWI Quarterly Workforce Indicators

QCEW Quarterly Census of Employment and Wages

UI Unemployment Insurance
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