Chapter 2.
Employment, Hours, and

Earnings from the Establishment

Survey

State Employment Security Agencies in the Current

Employment Statistics (CES) survey to collect data
each month on employment, hours, and earnings from a
sampl e of nonagricultural establishments (including govern-
ment). In 2003, the CES sampleincluded about 160,000 busi-
nesses and government agencies, which represent approxi-
mately 400,000 individual worksites. Theactive CESsample
coversapproximately one-third of all nonfarm payroll work-
ers. From these data, alarge number of employment, hours,
and earnings series are prepared and published each month
in considerable industry and geographic detail. The em-
ployment datainclude serieson all employees, women work-
ers, and production or nonsupervisory workers. For the
production or nonsupervisory workersin privateindustries,
hours and earnings data include series on average hourly
and weekly earnings, average weekly hours, and, for manu-
facturing industries, average weekly overtime hours. For
most series, seasonally adjusted data also are published.

T he Bureau of Labor Statistics (BLS) cooperateswith

Background

The first monthly studies of employment and payrolls by
BL S began in 1915 and covered four manufacturing indus-
tries. Before 1915, the principal sources of employment data
in the United States were the census surveys—the decen-
nial Census of Population and the quinquennial Census of
Manufactures. No regular employment datawere compiled
between the censuses.

In 1916, the BL S survey was expanded to cover employ-
ment and payrollsin 13 manufacturing industries; by 1923,
the number of industries had increased to 52, and, by 1932,
91 manufacturing and 15 nonmanufacturing industrieswere
covered by amonthly employment survey.

With the deepening economic crisis in 1930, President
Herbert C. Hoover appointed an Advisory Committee on
Employment Stati stics, which recommended extension of the
BL S program to include the devel opment of hoursand earn-
ingsseries. In 1932, the U.S. Congressgranted anincreasein
the BL Sappropriation for thesurvey. In 1933, average hourly
earnings and average weekly hours were published for the
first time for total manufacturing, for 90 manufacturing in-
dustries, and for 14 nonmanufacturing categories.

During the Great Depression, there was controversy con-
cerning the actual number of unemployed people; noreliable
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measures of employment or unemployment existed. This
confusion stimulated effortsto devel op comprehensive esti-
mates of total wage and salary employment in nonfarm in-
dustries, and BL S survey data produced such afigurefor the
firsttimein 1936.

Interest in employment statisticsfor Statesand areasalso
grew. Evenbefore BL Sentered thefield in 1915, three States—
Massachusetts, New York, and New Jersey—were prepar-
ing employment statistics. In 1915, New York and Wisconsin
entered into cooperative agreements with BLS, whereby
sample data collected from employers by a State agency
would be used jointly with BL Sto prepare State and national
series. By 1928, five additional States had entered into such
compacts, and another five joined the program by 1936. By
1940, estimates of total nonfarm employment for all 48 States
andthe District of Columbiawere available. Since 1949, the
CESprogram hasbeen afully integrated Federal - State project
that provides employment, hours, and earningsinformation
by industry on anational, State, and areabasis. Cooperative
arrangementswerein effect with all 50 States, the District of
Columbia, Puerto Rico, and theVirgin Islands by 1980.



Intheearly 1990s, the CES program began atransitionto
automated data collection methods. By 1996, it had com-
pleted implementation of computer-assisted reporting
through telephone interviews and touch-tone self-report-
ing, and introduced electronic data interchange. Beginning
in 1996, improvements to seasonal adjustment techniques
were introduced to better control for various calendar and
weather effects.

The CES program completed aconversion fromitsorigi-
nal quota sample design to a probability-based sample sur-
vey design and switched from the Standard Industrial Classi-
fication system to the North American Industry Classification
System in 2003. The industry-coding update included re-
construction of historical estimatesin order to preservetime
seriesfor datausers. Alsoin 2003, the CES program began
concurrent seasonal adjustment, a process that makes use
of al available monthly estimates, including those for the
latest month.

Concepts

Establishment

An establishment is an economic unit that produces goods
or services, such asafactory, mine, or store. It generally isat
asingle location and is engaged predominantly in one type
of economic activity. Where a single location encompasses
two or more distinct activities, these are treated as separate
establishments, if separate payroll records are available and
certain other criteriaare met.

Employment

Employment isthe total number of personsemployed full or
part time in nonfarm establishments during a specified pay-
roll period. Temporary employeesareincluded. Datarefer to
personswho worked during, or received pay for, any part of
the pay period that includes the 12th of the month, a stan-
dardfor all Federd agenciescoallecting employment datafrom
business establishments.

Workerson an establishment payroll who areon paid sick
leave (when pay isreceived directly from theemployer); who
are on paid holiday or vacation; or who work during only a
part of the specified pay period, even though they are unem-
ployed or on strike during the rest of the pay period, are all
counted as employed. Persons on the payroll of more than
one establishment during the pay period are counted in each
establishment that reports them, whether the duplication is
due to turnover or dual jobholding. Persons are considered
employed if they receive pay for any part of the specified
pay period, but they are not considered employed if they
receiveno pay at all for the pay period. Those excluded from
the employed include persons who are on layoff, on leave
without pay, or on strike for the entire pay period; and per-
sons who were hired but have not yet started work during
the pay period. The employment statistics for government

refer to civilian employeesonly. The CES survey scope ex-
cludesthe self-employed, unpaid family workers, and work-
ersin private households and agriculture.

In addition to employment data for all employees, the
survey also collects data on amajor category of workersin
each industry for estimation of hours and earnings.

CES collectsdatafor production workersin manufactur-
ing and in natural resources and mining industries. In manu-
facturing, the production worker group covers employees,
up through the level of working supervisors, who engage
directly in the manufacture of the establishment’s product.
Among those excluded from this category are persons in
executive and manageria positions and persons engaged in
activities such as accounting, sales, advertising, routine of-
fice work, professional and technical functions, and force-
account construction. (Force-account construction is con-
struction work performed by an establishment, engaged
primarily in some business other than construction, for its
own account and for use by its employees.) Production
workers in natural resources and mining are defined in a
similar manner. A more detailed description of the classes of
employees included in the production and nonproduction
worker categoriesin manufacturing is shown on the sample
BLS 790 C data collection form included in the appendix to
this chapter.

In construction, the term construction workers covers
workers, up through the level of working supervisors, who
are engaged directly in a construction project, either at the
site or in shops or yards, at jobs ordinarily performed by
members of construction trades. Excluded from this category
are executive and managerial personnel, professional and
technical employees, and workersin routine office jobs.

For private service-providing industries (trade, transpor-
tation, utilities, information, financial activities, professional
and business services, education and health services, lei-
sure and hospitality, and other services), data are collected
for nonsupervisory workers. Nonsupervisory workers in-
clude most employees, but excludethosein executive, mana-
geria, and supervisory positions. (Seethesample BLS 790 E
data collection form included in the appendix to this chap-
ter.)

An employment benchmark is a complete count of em-
ployment used to adjust estimates derived from a sample.
Adjustment is usually done annually. The basic source of
benchmark datafor the CES survey is dataon “al employ-
ees’ collected from employers by State Employment Secu-
rity Agencies as a byproduct of the unemployment insur-
ance (Ul) system. About 97 percent of al employees on
nonfarm payrolls are covered by the Ul system. The compi-
lation and use of benchmark data are explained in detail in
later sections of this chapter.

Hours and earnings

The hours and earnings series are based on reports of gross
payrolls and the corresponding paid hours for production
workers, construction workers, or nonsupervisory workers.



(Seethe sample BLS 790 C datacollection formincluded in
the appendix to this chapter.)

Aggregate payrolls include pay before deductions for So-
cial Security, unemployment insurance, group insurance,
withholding tax, salary reduction plans, bonds, and union
dues. The payroll figures also include overtime pay, shift
premiums, and paymentsfor holidays, vacations, sick leave,
and other leave made directly by the employer to employees
for the pay period reported. Payrolls exclude bonuses, com-
missions, and other lump-sum payments (unless earned and
paid regularly each pay period or month), or other pay not
earned in the pay period (such asretroactive pay). Tips and
the value of freerent, fuel, meals, or other paymentsin kind
are not included.

Total hours during the pay period include al hours worked
(including overtime hours), hours paid for standby or report-
ing time, and equivalent hoursfor which employeesreceived
pay directly fromthe employer for sick leave, holidays, vaca
tions, and other leave. Overtimeand other premium pay hours
arenot converted to strai ght-time equivalent hours. The con-
cept of total hoursdiffersfrom those of scheduled hoursand
hoursworked. The average weekly hours derived from paid
total hours reflect the effects of such factors as unpaid ab-
senteeism, labor turnover, part-timework, and strikes, aswell
as fluctuations in work schedules.

Overtime hoursare hoursworked for which premiumswere
paid because they were in excess of the number of hours of
either the straight-time workday or workweek. Saturday and
Sunday hours (or 6- and 7th-day hours) areincluded as over-
time only if overtime premiums were paid. Holiday hours
worked asovertime are not included unlessthey are paid for
at more than the straight-time rate. Hours for which only
shift differential, hazard, incentive, or similar typesof premi-
umswere paid are excluded from overtime hours. Overtime
hours data are collected only from establishmentsin manu-
facturing industries.

Average hourly earnings series, derived by dividing gross
payrolls by total hours, reflect the actual earnings of work-
ers, including premium pay. They differ fromwagerates, which
are the amounts stipulated for a given unit of work or time.
Average hourly earnings do not represent total labor costs
per hour for the employer, because they exclude retroactive
paymentsand irregular bonuses, employee benefits, and the
employer’s share of payroll taxes. Earnings for those em-
ployees not included in the production worker or
nonsupervisory categories are not reflected in the estimates.

Real earnings data (those expressed in 1982 dollars) result
from the adjustment of average hourly and weekly earnings
by means of the BL S Consumer Price lndex for Urban Wage
Earnersand Clerical Workers (CPI-W); they indicate the pur-
chasing power of money earnings after adjustment for

changes over timein the prices of consumer goods and ser-
vices. These data cannot be used to measure changes in
living standards as a whole, which are affected by other
factors such astotal family income, the extension and inci-
dence of various social services and benefits, and the dura-
tion and extent of employment and unemployment. Thelong-
term trends of these earnings data also are affected by
changing mixesof full-timeand part-timeworkers, high-paid
and low-paid workers, and so on.

Sraight-time average hourly earnings are approximated by
adjusting average hourly earningsto eliminate only premium
pay for overtime at a rate of time and one-half. Thus, no
adjustment is made for other premium payment provisions
such asthosefor holiday work, late shift work, and premium
overtimerates other than those at time and one-half. Straight-
time average hourly earnings are calculated only for manu-
facturing industries.

Industrial classification

Industries are classified in accordance with the 2002 North
American Industry Classification System (NAICS). Indus-
trial classification refersto the grouping of reporting estab-
lishments into industries based on their major product or
activity. Using adescription provided by the employer ona
guestionnaire, State Employment Security Agencies assign
an industrial code to each establishment as an administra-
tive byproduct of the Ul reporting system. All data for an
establishment making more than one product or engaging in
more than one activity are classified under the industry of
the primary product or activity, based on the information
reported.

Data Sources and Collection Methods

Sample data

Each month, the State agencies cooperating with BLS, as
well asBL S Data Collection Centers, collect dataon employ-
ment, payrolls, and paid hours from a sample of establish-
ments. Dataare collected through variousautomated collec-
tion modes and by mail. Touch-tone dataentry (TDE) serves
asthe primary type of electronic reporting, although alarge
number of reportsare collected viadirect electronicfiletrans-
mission (EDI), and asmall but growing number arereceived
viathe Internet (Web). Additionally, many respondents re-
port via computer-assisted telephone interviews (CATI) or
FAX. Table 1 summarizesthe distribution of the CES sample
by collection mode.

Table 1. Distribution of the CES sample by collection mode

Collection method Percent of reports
TDE 30
CATI 22
EDI 19
FAX 15
Mail 13
Web 1




Sample enrollment. Each year, new sample units are en-
rolled in the CES survey to account for the births of new
firms, to realign the sample distribution with the universe
distribution, and to rotate a portion of the sample. Approxi-
mately 40,000 sample unitsare enrolled each year. New en-
rollments generally report via CATI for anumber of months
and then may be converted to one of the automated report-
ing modes such as TDE, FAX, or Web.

Data reporting. Each month, the respondents extract the
requested data from their payroll records, which are main-
tained for avariety of payroll, tax, and accounting purposes.
Dataare collected for the pay period that includesthe 12th of
each month. The CESforms shown at the end of this chapter
provide information on CES data concepts and definitions.

All firmswith 1,000 employees or more are asked to par-
ticipate in the survey, asis a sample of firms across all em-
ployment sizes. 1n 2003, the CES sample consisted of about
160,000 businesses and government agencies that repre-
sented approximately 400,000 individual worksitesdrawn from
a sampling frame of Ul tax accounts. The sample rotation
plan allows most firms to report for 4 years and then be
rotated out of the samplefor asimilar period.

A CESreporting form (BLSform 790 series) isprovided to
all CES respondents except those that report via electronic
file. For unitsthat report via CATI, TDE, or Web, the form
providesaconvenient meansto record their dataeach month.
For units that report via mail, the form is submitted each
month by the respondent, edited by the State agency, and
returned to the respondent for use again thefoll owing month.
The CES report form has been used since 1930, but there
have been substantial changes in its design and in the data
collected over thistimespan. Six variations of the basic CES
form currently areused. Thevariationstailor the dataitems,
concepts, and definitions for each major industry sector.
Separate forms are used for natural resources and mining,
construction, manufacturing, service-providing industries,
public administration, and educational services.

The design of the CES form is particularly important in
maintaining continuity and consistency in reporting from
month to month. The use of asingle form for the entire year
allows the respondent to compare the latest data submitted
with the data submitted in prior months.

All reported data, regardless of method of collection, are
edited by the State agency or the BL S Data Collection Center
each month to ensure that the information is correctly re-
ported and that it is consistent with the data reported by the
establishment in earlier months. The State agencies and
Data Collection Centers electronically transmit the data to
the BL S central officein Washington, DC, wherethe dataare
further edited to detect processing and reporting errors that
might have been missed in the initial editing. When ques-
tionable reports are discovered at any stage of the editing
process, the collection site responsiblefor theinitial collec-
tion of the data contacts the respondent for clarification or
correction. The staff of the BL S Washington office prepares

national estimates of employment, hours, and earnings us-
ing the edited data. The State agencies also use the data to
develop State and area estimates.

Benchmark data

Since 1940, the basic source of benchmark information for
“al employees’ hasbeen the periodic tabul ations compiled by
State Employment Security Agenciesfrom reportsfiled by es-
tablishments covered under State Ul laws. The State agencies
receive quarterly reportsfrom each employer subject to the Ul
laws; these reports show total employment in each month of
thequarter and thetotal quarterly wagesfor al employees. The
State agencies submit tabulations of these reportsto the BLS
Washington office each quarter. (See chapter 5.)

For the few industries exempt from mandatory Ul cover-
age, other sources are used for benchmark information. For
example, data on employees covered under Social Security
laws, published by the U.S. Census Bureau in County Busi-
ness Patterns, augments the Ul data for religious organiza-
tions, private schools, and interns and trainees in hospitals.
The Surface Transportation Board, the Federal agency
charged with regulating interstate surface transportation,
provides data for interstate railroads.

The Ul datafor State and local government employment
are supplemented as necessary with Census Bureau data
derived from the Census of Governments for local elected
officials and certain other groups. A short description of the
benchmark process is given in the section on estimating
proceduresfor employment, below.

All estimates back to the most recent benchmark month
are subject to revision each year when new benchmarks be-
comeavailable. National benchmarksare published 11 months
after the benchmark month (March). For example, therevised
estimates based on the March 2003 benchmarks were re-
leased in February 2004. Theinterbenchmark revision period
extended from April 2002 through February 2003. Estimates
based on the new benchmark level also were released in
February of 2004 for the postbenchmark period—April 2003
through January 2004. Subsequent estimates al so are based
on the 2003 benchmark level suntil release of the 2004 bench-
meark.

To determine the appropriate revisions, the new bench-
marksfor March are compared with the estimates previously
made for that month. The differences represent: 1) Estimat-
ing errors that accumulated since the previous benchmark
revision and 2) correctionsto establishments’ industry clas-
sification. These differences are assumed to have accumu-
lated at aregular rate. Theall-employee estimates arewedged,
or tapered, in order to smooth out the differences between
the new and old benchmarks. Estimates for the 6 months
subsequent to the benchmark month are revised by apply-
ing the previously computed sample movement and new fac-
torsreflecting firm births and deaths to the new benchmark
level. (Seethe section on estimating proceduresfor adiscus-
sion of the treatment of firm births and deaths in the CES
program.) Estimates for women workers and production



workersare recomputed using the revised all-employee esti-
mates and the previously computed sample ratios of these
workersto all employees. Estimatesfor the months after the
benchmark include the sample updates and new birth/death
factors, as well as the effects of linking from a new bench-
mark level.

Sample Design

In June of 2003, BLS completed a comprehensive sample
redesign of itsmonthly payroll survey, which coincided with
the conversion of all CES seriesto industry coding based on
the 2002 North American Industry Classification System
(NAICS). Theorigina CESsurvey wasaquotasamplewhose
inception in the 1940s predated the introduction of probabil-
ity sampling as the internationally recognized standard for
sample surveys.

The design is a stratified, simple random sample of
worksites, clustered by Ul account humber. The sample
strata, or subpopulations, are defined by State, industry, and
employment size, yielding a State-based design. Sampling
ratesfor each stratum are determined through optimum allo-
cation, which distributes a fixed number of sample units
acrossaset of stratato minimizethe overall variance or sam-
pling error on the primary estimate of interest, the statewide
total nonfarm employment level.

The sampling frame, and the CES sample itself, are up-
dated twice a year with new quarters of Ul-based universe
data. This helps to keep the sample up-to-date by adding
firm births and deleting business deaths. In addition, the
design specifies an annual update process, which includes
sample frame maintenance and the redrawing of the entire
samplefor thefirst quarter of each year. Frame maintenance
providesfor the updating of industry, employment size class,
and metropolitan area designations and for the merging of
semiannual birth samplesinto the overall frame.

Estimating Procedures

Employment
Employment estimates are made at what istermed the basic
estimating cell level, and are aggregated upward to broader
levels of industry detail by simple addition. Basic cells are
defined by industry (usually at the five- or six-digit NAICS
level). Within the construction industry, stratification by
geographic region also is used.

To obtain all-employee estimates for a basic estimating
cell, the following five steps are necessary:

1 A total employment figure (benchmark) isobtained for
thebasic estimating cell asof aspecified month (March).

2. For each report, employment ismultiplied by the sample
selection weight to obtain weighted employment for
the monthsfor which estimates are being made and for
the previous month.

3. For each cell, theratio of the weighted all employees
sampletotal in 1 month to that in the preceding month
(termed the weighted link-relative) is computed for
sample establishments that reported for both months.

4. Beginning with the benchmark month, theall-employee
estimate for each monthisobtained by multiplying the
all-employee estimate for the previous month by the
weighted link-relative for the current month.

5. Addanet birth/death estimate from the mode described
below.

Thefollowing exampleillustrates how the estimating pro-
cedureisapplied in preparing aseries. Assume that the esti-
matefor al employeesfor agiven cell was50,000in July. The
sample, comprising 60 establishmentsthat reported for both
months, had weighted employment of 25,000 in July and
26,000 in August, a4-percent increase. The net birth/death
estimate for August equals 100. To derive the August esti-
mate, the ratio of weighted sample employment for August
to that for July is applied to the July estimate:

50,000 x 26,000 +100 = 52,100
25,000

Thisprocedure, known astheweighted link-relative tech-
nique, is efficient in that it takes advantage of a reliable,
complete count of employment and of the high correlation
between level s of employment in successive monthsin iden-
tical establishments.

Business birth and death modeling. A net birth/death
factor isadded to national employment estimatesto produce
the monthly published estimates. Regular updating of the
CESsampleframewithinformation fromtheUl universefiles
helps to keep the CES survey current with respect to em-
ployment change due to business births and deaths. The
timeliest Ul universefilesavailable however, alwayswill bea
minimum of 9 months out of date. Thus, the CES survey
cannot rely on regular frame maintenance alone to provide
estimates of the employment effects of business births and
deaths. BL S utilizesamodel-based approach for this compo-
nent.

While both the business birth and business death por-
tions of total employment are generally significant, the net
contribution is relatively small and stable. To account for
this net birth/death portion of total employment, BLS hasan
estimation procedure with two components. Thefirst com-
ponent uses business deaths to impute employment for busi-
ness births. The second component is an ARIMA time-se-
riesmodel designed to estimate the residual net birth/death
employment not accounted for by the imputation.

Theimputation component isincorporated in theweighted
link-relative estimation procedure by simply not reflecting
sample unitsgoing out of business, but imputing to them the
same trend as the other firms in the sample. The ARIMA



time-series model estimates the residual net business birth/
death employment that is not accounted for by imputation.
Thehistorical time seriesused to create and test theARIMA
model was derived from the Ul universe micro-level data-
base and reflectsthe actual residual net of births and deaths
over the past 5 years. The net birth/death model compo-
nent figures are unique to each month and exhibit a sea-
sonal pattern that can result in negative adjustmentsin some
months.

Production and nonsupervisory workers. To obtain esti-
mates of production (or construction or nonsupervisory)
worker employment, the ratio of weighted production work-
ersto the weighted all employeesin the sampleisassumed
to equal the sameratio in the universe. The current month’s
production worker ratio is thus estimated and then multi-
plied by the all-employee estimate. The weighted difference-
link and taper formula, described in the section on hours
and earnings, is used to estimate the current month’s pro-
duction worker ratio. This formula adds the change in the
matched sample’s production worker ratio (the weighted
difference link) to the prior month’s estimate, which has
been dightly modified to reflect changesin the sample com-
position (the taper). An analogous method is used to esti-
mate the number of women workers.

Theestimatesfor each type of series (all employees, pro-
duction workers, and women workers) for individual basic
estimating cells are summed to obtain corresponding totals
for broader industry sectors.

Hours and earnings

Independent benchmarks are not availablefor the hours and
earnings series, consequently, thelevelsderivedirectly from
the CES weighted-sample averages.

Average weekly hours and average hourly earnings. Be-
fore hours and earnings sample averages or estimates are
calculated, production workers and aggregate hours and
payrolls must be multiplied by sample weights both for the
month for which estimates are being made and for the prior
month. To obtain average weekly hoursfor abasic estimat-
ing cell, the sum of reported worker hoursfor the establish-
ments classified in the cell isdivided by the total number of
production workersreported for the same establishments. In
computing average hourly earnings, the reported payroll is
divided by the reported worker hoursfor the same establish-
ments.

Sample averages of average weekly hours and average
hourly earningsarefirst modified at the basic estimating-cell
level through the use of a wedging technique designed to
compensate for month-to-month changes in the sample of
reporting establishments (weighted difference-link and taper).

For example, unmodified sample averagesfor the current

month, . ,are obtained from aggregates from a matched

sampleof establishmentsreporting for both the current month
and the previous month. Similarly, unmodified sasmple aver-

agesfor the previousmonth, X arecalculated from the same
matched sample. The expression XX, denotes the change
between the 2 months.

The other component of theweighted difference-link and
taper formulaisthe estimate of average hourly earningsfor
the previous month, X . Because the panel of establishments
reporting inthe sampleisnot completely fixed from month to
month, X, and X, may differ. An estimatefor the current month,
X, is obtained by using both pieces of information:

Hp=(0.9%p+ 0. 1xp)+ (2.-%p)

The procedurereflected in thisformulahasthe following
advantages: (1) It uses matched sample data; (2) it tapersthe
estimate toward the sample average for the previous month
of the current matched sample (xp) before applying the cur-
rent month’schange; and (3) it promotes continuity by heavily
favoring the estimate for the previous month (Xp) when ap-
plying the numerical factors.

Average weekly hours and average hourly earnings for
industries and groups above the basic estimating cell level
are weighted averages of the figures for component cells.
The average weekly hoursfor each basic estimating cell are
multiplied by the corresponding estimate of the number of
production workers to derive aggregate worker hours. Pay-
roll aggregates arethe product of the aggregate worker hours
and average hourly earnings. The payroll and worker-hour
aggregates for industry groups and divisions are the sums
of the aggregates for the component industries.

Average weekly hours for industry groups are obtained
by dividing the worker-hour aggregates by the correspond-
ing production worker estimates. Average hourly earnings
for industry groups are computed by dividing the payroll
aggregates by the worker-hour aggregates. This method is
equivalent to weighting average weekly hours by the esti-
mated number of production workers in the universe and
weighting average hourly earnings by the estimated worker
hours for the universe.

For al levels, from basic estimating cellsto supersectors
and higher aggregates, average weekly earnings are com-
puted by multiplying average hourly earnings by average
weekly hours.

Overtime hours. Average weekly overtime hours are esti-
mated in basically the same way as average weekly hours.
Overtimeworker-hour sample averages are used in the com-
putations in place of the sample averages for total worker
hours. The sampletotalsfor production workers used in the
computations are those for the reports containing overtime
worker hours (including those reporting zero overtime hours)
aswell as production workers, total payroll, and total worker
hours. The wedging technique and the summary level esti-
mating technique for the overtime hours estimation also are
comparableto those used to estimate average weekly hours.

Average hourly and weekly earningsin 1982 dollars. Aver-



age hourly and weekly earnings are computed and published
in terms of 1982 dollarsto give an approximate measure of
changes in “real” average earnings (earnings in constant
dollars). These series are computed by dividing the average
hourly and weekly earnings (in current dollars) for agiven
month by the BLS Consumer Price Index for Urban Wage
Earnersand Clerical Workers (CPI-W) (1982 = 100) for the
same month.

Average hourly earnings, excluding overtime, for the manu-
facturing supersector. These estimates are computed by di-
viding the total production worker payroll for an industry
group by the sum of the total production worker hours and
one-half of thetotal overtimeworker hours, whichisequiva-
lent to the payroll divided by straight-time hours. Thismethod
excludesovertime earnings at an assumed rate of 1 1/2 times
the straight-time rates; no further adjustment is made for
other premium payment provisions.

Indexes of aggregate weekly hours and payrolls. Thesein-
dexes are prepared by dividing the current month’'s aggre-
gates by the annual average aggregate for 2002. The hours
aggregates are the product of average weekly hours and
production, construction, or nonsupervisory worker employ-
ment; the payroll aggregates are the product of the hours
aggregates and average hourly earnings.

Indexes of diffusion of employment changes. These indexes
measure the dispersion among industries of the change in
employment over the specified timespan. The overall indexes
are calculated from seasonally adjusted employment series
for four-digit NAICS-coded industries. The diffusion in-
dexesfor private nonfarm payroll employment are based on
estimatesfor 278 industries, whilethe manufacturing indexes
are based on estimates for 84 industries. Each component
seriesisassigned avalue of 0, 50, or 100 percent, depending
on whether its employment showed a decrease, no change,
or anincrease over agiven period. The average (mean) value
is then calculated, and this percent is the diffusion index
number. The reference point for interpreting the diffusion
indexes is 50 percent, the value that indicates that the same
number of component industries have increased in employ-
ment as have decreased. The direction and distance of the
index number from the 50 percent reference point indicate
whether growing (above 50) or declining (below 50) indus-
tries predominate and by what magnitude. The margin be-
tween the percentage of industries that increased and the
percentage that decreased employment equal stwicethe dif-
ference between the index number and 50 percent.

Seasonally adjusted series

Many economic statistics reflect a regularly recurring sea-
sonal movement that can be measured from past experience.
By eliminating that part of the change attributable to the
normal seasonal variation, it ispossibleto observethe cycli-
cal and other nonseasonal movements in these series. Sea-
sonally adjusted series are published regularly for selected

employment, hours, and earnings series. CES published 146
seasonally adjusted employment seriesin 2003.

X-12 ARIMA software, developed by the U.S. Census
Bureau, is used to seasonally adjust CES data on a concur-
rent basis. Using specia features of X-12 ARIMA, adjust-
ments are made to remove the effect of the variable number
of weeks between surveys from month to month (about 1
month in 3 has a5-week instead of a4-week interval) and to
removethe effect of the variable number of work daysinthe
reference month, to adjust for moving holidays, and to ad-
just for the variationsin the number of election poll workers
in November from year to year.

CES processes concurrent seasonal adjustment on a
monthly basis using the latest estimates of employment,
hours, and earnings. Seasonally adjusted employment se-
ries for broader industry groups are obtained by summing
the seasonally adjusted data for the component industries.
Seasonally adjusted hours and earnings averagesfor broader
level industry groups are weighted averages of the season-
ally adjusted component series.

Data Presentation

National employment estimatesare published for all NAICS
three-digit and higher level aggregate industries, 92 percent
of thefour-digit industries, 86 percent of thefive-digit indus-
tries, and 44 percent of the six-digit industries.

The CES program currently publishes more than 5,200
national serieseach month. Tables2, 3, and 4 in this chapter
summarize the published national detail by industry
supersector. Table 2 describes the primary series produced
by the program, that is, those computed directly from the
sampledata. Table 3indicatesthe specia seriesderived from
the primary series, and Table 4 lists the seasonally adjusted
series.

The national series on employment, hours, and earnings
appear in several BLS publications. The summary data are
first published each month in The Employment Stuation
news release, which contains preliminary national estimates
of nonfarm employment, average weekly hours, and average
hourly and weekly earnings in the preceding month for in-
dustry supersectors. Preliminary estimates are based on tabu-
lations of datafor lessthan the full sample (about 57 percent)
to permit early rel ease of thesewidely used economicindica-
tors. Thisreleaseisnormally issued on Friday, 3 weeks after
the reference week. The news release also includes a brief
analysis of current trends in employment, hours, and earn-
ings.

Most of the national estimates at the level of detal de-
scribed in tables 2, 3, and 4 are published monthly on the
Internet on the morning of the release. Estimates also are
published in Employment and Earnings. The summary data
are in the issue available about 5 weeks after the week of
reference; preliminary estimates for the full industry detail,
based on about 74 percent of the sample, areinthefollowing
month’sissue. Final (prebenchmarked) figures are issued 1



month later. Specid articlesdescribetechnical developments
in the program. The Monthly Labor Review also presents
many of the national series aswell as articles exploring in-
dustry employment trends.

Detaled employment, hours, and earnings datadso are avail-
able on the Internet. The data can be accessed directly & http:/
data.blsgov/labjavaloutsdej gp?survey=ceor through the CES
homepage, which provides extensive documentation on the
program. National dataalso are disseminated in the publica-
tions or online databases of other Federal agencies, such as
the U.S. Department of Commerce, the Board of Governors
of the Federal Reserve System, and the Council of Economic
Advisers. Data also are regularly republished in summary
form or for specificindustriesin many trade association jour-
nals, the labor press, and in general reference works.

In addition to the national estimates, BLS publishesin
Employment and Earnings monthly employment estimates
for all 50 States, the District of Columbia, Puerto Rico, the
Virgin Idlands, and 288 metropolitan areas.! These estimates
were adjusted to March 2003 benchmarks with the publica-
tion of January 2004 data. The employment seriescover total
nonfarm employment and industry supersectors (for example,
construction and manufacturing) for each State and area.
Hoursand earningsdatagenerally arelimited to manufactur-
ing production workers. Detailed industry dataalso are avail-
ablemonthly in releases published by the State Employment
Security Agenciesthat cooperate with BLSin collecting the
State and areainformation. Stateand areadataalso areavail-
ablefrom the State and Area Current Employment Statistics
homepage, which contains extensive information related to
the CES State and area program, including contacts, news
releases, and data.

Comparison with the Current Population
Survey

The Current Employment Statistics survey, also known as
the payroll survey, excludes unpaid family workers, domes-
tic workers in private homes, agricultural workers, propri-
etors, and other self-employed persons, all of whom are cov-
ered by the Current Population Survey (CPS), a survey of
households. Moreover, the payroll survey counts a person
who is employed by two or more establishments at each
place of employment, but the household survey counts a
person only once, and classifies the individual according to
the major activity. Certain persons on unpaid leave for the
entire reference period are counted as employed under the
household survey but are not included in the employment
count derived from the payroll survey.

The household survey emphasizes the employment sta-
tus of individuals and provides much information on the
demographic characteristics (sex, age, and race) of the labor
force. The survey is not well suited to furnishing detailed

! Data for Puerto Rico and the Virgin Islands are not used in
compiling national estimates. CES data at the national and State and

area levels can be found on the Internet at http://bls.gov/ces/ and
http://www.bls.gov/sae/home.htm, respectively.

information on theindustrial and geographic distribution of
employment. The establishment survey provideslimitedin-
formation on personal characteristics of workers; however, it
isan excellent sourcefor detailed industrial and geographic
data. In addition, it provides hours and earningsinformation
that relates directly to the employment figures. The payroll
and household surveys thus complement each other.

Uses

Datafromthe CES program, a ong with the CPSdata, arethe
first major economic indicators released each month. As
such, they are used in the formul ation of fiscal and economic
policy. CESemployment estimates are a primary component
of the Index of Coincident Economic Indicators and have
proved to be an extremely reliable measure of current eco-
nomic activity. The manufacturing average weekly hours
seriesisused in the Index of Leading Economic Indicators,
which forecasts changes in the business cycle.

Aggregate earnings data are the major component of the
preliminary Personal Income estimates in the National 1n-
come and Product Accounts. Productivity measures (chap-
ters 12 and 13) and the Industrial Production Index are based
on the aggregate hours data. Employment seriesare abasic
input for employment projections by BLS (chapter 15) and
State Employment Security Agencies.

The series also are used in the private sector by business
firms, labor unions, universities, trade associations, and pri-
vate research organizations to study economic conditions
and to develop plans for the future. Business firms, for ex-
ample, use the employment, hours, and earnings data for
guidancein plant location, sales, and purchases. In addition,
firms negotiating long-term purchase contracts often use
escalation clauses based on the average hourly earnings
series as an aid to adjust payments for changes in wages.
Escalation clauses permit an adjustment of the contract price
of the products or services being purchased depending on
the movement of average hourly earnings in a selected in-
dustry.

Both labor and business have shown wide need for in-
dustry series on hourly earnings and weekly hours to pro-
videabasisfor |abor-management negotiations. They not only
furnish current and historical information on agiven indus-
try but also provide comparative data on related industries.

Reliability of Estimates

The establishment survey, like other sample surveys, issub-
ject to two types of error, sampling and nonsampling error.
The magnitude of sampling error, or variance, isdirectly re-
lated to the size of the sample and the percentage of universe
coverage achieved by the sample. The establishment sur-
vey sample covers over one-third of total universe employ-
ment; thisyields avery small variance on the total nonfarm
estimates.

Unlike most sample surveys that publish sampling error
astheir only measure of error, the CES can derive an annual



approximation of total error, on alagged basis, because of
the availability of the independently derived universe data.
Whilethe benchmark error isused asameasure of total error
for the CES survey estimate, it actually representsthediffer-
ence between two independent estimates derived from sepa-
rate survey processes (specificaly, the CES sample process
and the Ul administrative process) and thus reflects the er-
rorspresent in each program. Historically, benchmark revi-
sions have been very small for total nonfarm employment.
Over the past decade, percentage benchmark error has aver-
aged 0.3 percent, with an absolute range from less than 0.05
percent to 0.7 percent.

The estimation of sample variance for the CES survey is
accomplished through use of the method of Balanced Half
Samples(BHS). Thisreplication technique useshalf samples
of the original sample and cal culates estimates using those
subsamples. The sample variance is calculated by measur-
ing the variability of the subsample estimates. Theweighted
link estimator isused to cal culate both half sampl e estimates
and the variances estimates  The sample unitsin each cell;
where acell is based on State, industry, and size classifica
tion; are divided into two random groups. The basic BHS
method is applied to both groups. The subdivision of the
cellsis done systematically, in the same order as the initial
sample selection. Weights for units in the half sample are
multiplied by afactor of 1+, where weightsfor unitsnot in
the half sample are multiplied by a factor of 1-y. Estimates

Technical

A Research Agenda to Guide and Improve the Current Em-
ployment Satistics Survey, American Statistical Associa-
tion, January 1994.

Employment and Earnings, “Explanatory Notes and Esti-
matesof Error,” monthly.

An up-to-date, concise description of the concepts and
methods used to develop establishment-based employ-
ment, hours, and earnings datafrom the Current Employ-
ment Stati stics program. Providestablesthat present mea-
sures of the reliability of the data and the magnitude of
revisions due to benchmark adjustments.

Duffin, Joshua. “BLS Establishment Estimates Revised to
Incorporate March 2001 Benchmarks,” Employment and
Earnings, June 2002.

Kropf, Jurgen, Christopher Manning, Kirk Mueller, and Stuart
Scott, “Concurrent Seasonal Adjustment for Industry

from these subgroups are calculated using the estimation
formuladescribed above.
Theformulaused to calculate CES variancesis asfollows:

A 1 K AT A 2
V7L 9 =5 60:_6
k( J yzk;

‘= 9( D QU ) is the half-sample estimator

kisthe number of half-samples
é istheoriginal full sample estimates

Variances statistics are useful for comparison purposes,
but they do have somelimitations. Variancesreflect theerror
component of the estimates that is due to surveying only a
subset of the population, rather than conducting a complete
count of the entire population. However, they do not reflect
the nonsampling error, such as response errors and bias due
to nonresponse. The overall performance of the CES em-
ployment estimates is best measured in terms of the bench-
mark revisions. Thevariancesof the over-the-month change
estimates are very useful in determining when changes are
significant at some level of confidence.

References

Employment Statistics,” Proceedings of the American Sa-
tistical Association, New York, August 2002.

Kropf, Jurgen, Sharon Strifas, and Monica Traetow, “Ac-
counting for Business Births and Deaths in CES: Bias
versus Net Birth/Death Modeling,” Proceedings of the
American Satistical Association, New York, August 2002.

Stinson, John F,, Jr. “ Comparison of Nonagricultural Employ-
ment Estimates from Two Surveys,” Employment and
Earnings, March 1984.

Werking, George S. and Richard L. Clayton, “ Automated Tele-
phone Methodsfor Business Surveys,” in Brenda G. Cox
and others, eds., Business Survey Methods (New York,
Wiley-Interscience, 1995), ch. 18, pp. 317-37.

X-12 ARIMA Reference Manual, Beta Version 1.0, Bureau
of the Census, August 16, 1995.



Table 2. Number of primary national series on employment, hours, and earnings published from the Current Employment

Statistics program, by industry, June 2003.

Production A Average Average A

Industry All or nonsup-| Women veriiqe weekly hourlg veri?e

employees| ervisory | workers vl\!]ee Y | overtime earninys weekly

workers?! ours hours 9 earnings
TOtal o 1,011 856 35 856 285 856 856
Total nonfarm ..o 1 - - - - -
Total Private ..ocveeceeecieeeee e 1 1 1 1 - 1 1
(€ToToTo E-T o] £ o [¥ o313 o RS 1 1 1 1 - 1 1
Natural resources and mining ... 18 18 2 18 - 18 18
Construction .......cccceevveeeninene 41 38 1 38 - 38 38
Manufacturing .......cccoveeeieeenieenee e 339 299 3 299 285 299 299
Service-providing .......cccocveeeieeeniiee e 1 - 1 - - - -
Private service-providing 1 1 1 1 - 1 1
Trade, transportation, and utilities ................ 218 186 5 186 - 186 186
INFOrMAtioN ......cceeviiriiiieice e 31 26 1 26 - 26 26
Financial activities...........cccevvveeiieeennnen. 72 59 3 59 - 59 59
Professional and business services..... 95 87 4 87 - 87 87
Education and health services .............. 67 47 3 47 - 47 47
Leisure and hospitality ........... 51 44 3 44 - 44 44
Other SErviCes ......cooviiiiiiiiiiee e 53 49 1 49 - 49 49
Public administration ...........c.ccccoevieiiiinneee 21 - 4 - - - -

! Production workers in manufacturing and natural resources and mining, construction workers in construction, and nonsupervisory

workers in all other industries.

Table 3. Number of special national series derived from primary series of employment, hours, and earnings published from
the Current Employment Statistics program, by industry, June 2003.

Indexes of Indexes of | Average hourly Average hourly | Average weekly
Industry aggregate aggregate earnings, earnings earnings
weekly hours | weekly payrolls excluding (1982 = 100) (1982 = 100)
overtime

TOtal e 40 19 24 17 17

Total Private ..cveeeceeeciee e 1 1 - 1 1
(€ToToTe E-T o] £ o 11 o313 o RS 1 1 - 1 1
Natural resources and mining 1 1 - 1 1
Construction .......cccceevveeeninene 1 1 - 1 1
Manufacturing .......cccoveeeieeenieecee e 24 3 24 1 1
Private service-providing .........ccccevceeeniieriiieennns 1 1 - 1 1
Trade, transportation, and utilities ................ 5 5 - 5 5
Information .........ccocoeeviieiiieenn. 1 1 - 1 1
Financial activities ..........c.cccoeveviiriennne 1 1 - 1 1
Professional and business services..... 1 1 - 1 1
Education and health services .............. 1 1 - 1 1
Leisure and hospitality ........... 1 1 - 1 1
Other ServiCes .......ccovimviiiiriiiiesie e 1 1 - 1 1

10



Table 4. Number of seasonally adjusted national series on employment, hours, and earnings published from the Current
Employment Statistics Program, by Industry, June 2003.

Produc- Indexegindexes Aver- | Average hourly | Average weekly
tion or Aver- of of age earnings earnings
Industry Al onsup- Women| - age | aggre-| aggre- | weekly
employ- | o vicory | WOTK- lweekly| gate | gate | over- C“rt' 1982 | Cur- | 1982
ees | orkerst| ©'S | hours|weekly| weekly| time | "™ |dollars| €Nt Idollars
hours |payrolls| hours dollars dollars

Total v 146 40 35 40 40 19 3 19 17 19 17

Total nonfarm ........cccccevveeeiieenieeeee 1 - 1 - - - - - - - -
Total private ....cccceevveveieeiie e 1 1 1 1 1 1 - 1 1 1 1
Go0ods-producing .....ccceeevveerievesiinennns 1 1 1 1 1 1 - 1 1 1 1
Natural resources and mining ....... 7 1 2 1 1 1 - 1 1 1 1
CoNnStruction .......ccoeceevvenveneenieene 4 1 1 1 1 1 - 1 1 1 1
Manufacturing .........ccccocoeeevieeninene 28 24 3 24 24 3 3 3 1 3 1
Service-providing .......ccceevveeniiieenieenns 1 - 1 - - - - - - - -
Private service-providing 1 1 1 1 1 1 - 1 1 1 1

Trade, transportation, and
ULINtIES oo 32 5 5 5 5 5 - 5 5 5 5
Information .........ccocoeeevieeiiieciieens 8 1 1 1 1 1 - 1 1 1 1
Financial activities ...........cccccoceeneen. 13 1 3 1 1 1 - 1 1 1 1
Professional and business

SEIVICES ..vviviiiiieiiienie e 15 1 4 1 1 1 - 1 1 1 1
Education and health services . 12 1 3 1 1 1 - 1 1 1 1
Leisure and hospitality . 8 1 3 1 1 1 - 1 1 1 1
Other Services .......ccocevvevineeennnen. 4 1 1 1 1 1 - 1 1 1 1
Public administration ............cc....... 10 - 4 - - - - - - - -

! Production workers in manufacturing and natural resources and mining, construction workers in construction, and nonsupervisory
workers in all other industries.
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Sample 790 Collection Forms

Natural Resources and Mining (PDFE 323K)
Construction (PDF 304K)

Manufacturing (PDF 314K)

Service Providing (PDFE 299K)

Public Administration (PDE 222K)
Educational Services (PDF 249K)


http://www.bls.gov/ces/bls790a.pdf
http://www.bls.gov/ces/bls790b.pdf
http://www.bls.gov/ces/bls790c.pdf
http://www.bls.gov/ces/bls790e.pdf
http://www.bls.gov/ces/bls790g.pdf
http://www.bls.gov/ces/bls790s.pdf



