Revisions to the Current Employment Statistics
National Estimates Effective May 2003

Sharon Strifas

ththerelease of estimatesfor May 2003, national

employment, hours, and earnings data produced

from the Current Employment Statistics (CES)
program incorporate several important changes that affect
data analysis and comparison. These changes include:

Conversion to the 2002 North American Industry
Classification System (NAICS),

Completion of the CES sample redesign to a
probability-based sample,

Incorporation of March 2002 benchmarks, and
Introduction of concurrent seasonal adjustment.

Conversion to the 2002 NAICS
With the release of the May 2003 data, all CES national
series have been converted from industry coding based on
the 1987 Standard Industrial Classification (SIC) system to
industry coding based on the 2002 version of the North
American Industry Classification System (NAICS). TheSIC
code structure was first developed in the 1930s, when the
economy was dominated by the manufacturing sector.
Through the years there was little change to the original
structure, and there was a mixture of ways to categorize the
economic activity of establishments. Some establishments
were categorized into industries based on demand groupings
and others were categorized based on supply groupings.
NAICS classifies establishments into industries based
solely on their supply function. That is, establishments are
classified based on the activity in which they are primarily
engaged. NAICS was developed in cooperation with the
United States' North American Free Trade Agreement
(NAFTA) partners, Canada and Mexico, in an effort to
standardize their economic data series. NAICS was first
released in 1997 and will be reviewed and updated every
fiveyears by all three North American countries. This CES
benchmark release is based on the 2002 version of NAICS.
NAICS doubles the amount of top-level industry
groupings, known as sectors. There are 20 broad sectors,
compared with only 10 major industry divisions under SIC.
Inadditionto these sectors, BLSanditsU.S. NAICSpartners
(the Bureau of Economic Analysis and the U.S. Census
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Bureau) havefurther aggregated industry classificationsinto
11 supersectors. Above the supersectors, are two more
aggregations, the commonly known domains of goods-
producing and service-providing.

The numbering system differsin NAICS from that of the
SIC, to alow finer detail. The greatest detail is at the six-
digit level, and the highest level of detail is the above-
mentioned supersector level, as seen in the example
presented in exhibit 1. The five-digit detail, or the NAICS
industry detail, allows for international comparison with
the NAFTA partners. Further national detail is allowed at
the six-digit level.

With the implementation of NAICS came several notable
classification changes that affect the CES. First, auxiliary
establishments, which are engaged primarily in performing
management or support activities for other establishments
of the “parent” company are now given an industry code
denoting their main activity, without regard to the code
assigned to the parent company. Auxiliary establishments
are now classified within sector 55, management of
companies and enterprises, whichispart of the professional
and business services supersector.

Second, although the logging industry was reclassified
from the SIC manufacturing sector to the NAICS agriculture,
forestry, fishing and hunting sector, the CES program will
continuetotreat it as part of the nonfarm sector. To keep the
logging industry in scope, the CES program will include it
in the natural resources and mining supersector.

Third, NAICS manufacturing recognizes some new high-
tech industries, such as semiconductor machinery
manufacturing and fiber optic cable manufacturing; thereis
also a new subsector for computer and electronic product

Exhibit 1. An example of the NAICS numbering hierarchy
used by the Current Employment Statistics program

Hierarchy for NAICS

Level code 31-334511

SUPErsector ........ccceeveeennee. 31 (Manufacturing)

Sector (two-digit) ........ceeee. 33 (Durable goods manufacturing)

Subsector (three-digit) ........ 334 (Computer and electronic
products)

Industry group (four-digit) ... | 3345 (Electronic instruments)

NAICS industry (five-digit) ..
U.S. industry (six-digit) .......

33451 (Electronic instruments)

334511 (Search, detection, and
navigation instruments)




manufacturing. Also, the publishing industry has been
moved out of manufacturing and into the new information
sector. The new information sector, also a BL S supersector,
is composed of seven subsectors, containing 34 industries
that produce, disseminate, or process information and
cultural products. Twenty of these industries are new,
including Internet service providers, sound recording
studios, and cable program distributors.

Fourth, NAICS 2002 includes two new industries in
wholesale trade: business to business electronic markets
and wholesal e trade agents and brokers.

In order to avoid time series breaks, all national CES
series were reconstructed back to at least 1990. At the
supersector and higher levels, the reconstruction extends
back to 1939, the previously existing start date of total
nonfarm and most major industry division level series. For
finer levels of detail, the series that are nearly identical
between SIC and NAICS were reconstructed back to the
previously existing start dates. For each NAICS series that
isnot closely related to one SIC series, the start dateis 1990.

The reconstruction methodology is based on the first
quarter 2001 unemployment insurance (Ul) microdata, which
werecoded on both an SIC and NAICShasis. SIC-to-NAICS
ratios were established from this dual coded file; the ratios
were used to map employment from the SIC series to the
corresponding NAICS counterparts. For example, theMarch
2001 employment ratios for NAICS subsector 325 indicate
that 95 percent of it is formed from SIC 28, 3 percent of it
comes from SIC 30, and 2 percent is from SIC 38. These
ratioswere applied to the SIC series and the results summed
to derive the NAICS series. The supersector employ-
ment interchangeability, or distribution of employment
between SIC divisionsand NA | CS supersectors, can be seen
in exhibit 2.

A comparable procedureisused for the hoursand earnings
series. Those NAICS series are produced from a weighted
average of the SIC component series, the weights being the
NAICS/SIC ratios. An example of the hours and earnings
reconstruction is illustrated in exhibit 3.

New hours and earnings levels were recomputed using
data from the NAICS-based probability sample. The new
levelsfor average weekly hoursand average hourly earnings
series were computed from the new probability sample
averages for March 2001-02. The over-the-month changes
computed using the reconstruction methodol ogy were then
applied. With this methodology, the overall CES seasonal
patternsare preserved, as are the CEStime series properties.
In other words, there are no outliers or level shifts.

While this ratio method was the basic technique used in
the reconstruction, another method wastested and used for
a small number of series as well. This alternative method
uses a longitudinal Ul database (LDB) which stores firm-
level information on business births, deaths, and
employment levels over a 10-year time span. The LDB
aggregation method takes the 1990-2000 LDB file that has
been recoded for NAICS and aggregates the micro-level

records to derive macro totals by industry and geographic
area. This procedure is computationally simple and uses
actual firm-level datathat capture real economic trends (to
the extent that firms did not change their industry
classification over time). On the other hand, the LDB has
not been edited or maintained as a macro series, unlike
published CES totals. Nor has it ever accepted corrections
that are made to the data submitted to the ES-202 reports.
Nevertheless, for a small number of series, this method
proved to be the most accurate one. Both methods have
their basis in the single quarter of Ul microdata that was
dual coded with both SIC and NAICS.

Changesin CESscope. Theindustry support activities for
animal production or NAICS 11-1152 (previously part of
animal services, except veterinary or SIC 075) is no longer
considered in-scope for the CES program. As indicated
earlier, logging, or NAICS 11-113310, is now within the
natural resources and mining supersector; under the SIC
system, this industry was within manufacturing. These
changes along with some in the Federal Government series,
as described below, slightly affect the total nonfarm
employment level. Therewill be no series breaks as aresult
of the changes, as the entire total nonfarm history has been
reconstructed.

Publishing industries. The publishing industries have
moved from the manufacturing division under SIC to the
information supersector under NAICS. Therefore, the CES
program no longer collects payroll and hours of production
workersin theseindustries, but rather the payroll and hours
of nonsupervisory workers. Because of this change, data
series for nonsupervisory workers, average weekly hours,
and average hourly earnings for the following industries
begin publication in January 2003: Publishing industries,
except Internet (NAICS 50-511000); newspaper, book, and
directory publishers (NAICS 50-511100); newspaper
publishers (NAICS 50-511110); periodical publishers
(NAICS 50-511120); book publishers (NAICS 50-511130);
and directory and mailing list publishers (NAICS 50-
511140).

Changes to Federal Government series

The CES series for Federal Government employment has
been revised slightly in scope and definition dueto achange
in source data and estimation methods. The former national
series was an end-of-month count of Federal employees
produced by the U.S. Office of Personnel Management, and
it excluded some workers, mostly employees of U.S.
Department of Defense-owned establishments such as
military base commissaries. Beginning with the collection
of data for May 2003, however, the CES national series will
include these workers, and the series employment level will
shift upward as a consequence. Additionally, Federal
Government employment will now be estimated from a
sample of Federal establishments, will be benchmarked



Exhibit 2. SIC-to-NAICS employment ratios*

(Numbers in thousands)

SIC division
NAICS Trans- Finance,
- . Manu- i Wholesale . i .
supersector Category Mining | Construction facturing a[:](()jrt;tjg?c trade Retail trade |nsgﬁ§ | services
utilities real estate
Natural Employment..| 515.9 ® 75,136 ® ® ® ® ®
resources Percent ......... 87.3 12.7
and mining
Construction Employment .. 16.9 6,288.7 ® ® ® ® 86.3 78.9
Percent ......... 3 97.2 13 1.2
Manufacturing | Employment.. ® ® 16,502.5 ® 31.4 147.9 ® 128.7
Percent ......... 98.2 0.2 0.9 .8
Trade, Employment .. ® 1.0 70.8 4,360.0 6,592.5 14,381.3 ® 125.3
transportation,| Percent ......... .0 3 171 25.8 56.3 5
and utilities
Information Employment .. ® ® 751.9 1,670.3 ® 12 9.2 1,262.7
Percent ......... 20.3 45.2 .0 .2 34.2
Financial Employment .. ® ® ® 37.9 ® 25.1 6,881.8 671.4
activities Percent ......... 5 3 90.4 8.8
Professional Employment .. 15.7 66.3 613.0 657.8 155.5 373.5 431.6 14,172.8
and business | Percent ......... A 4 3.7 4.0 9 2.3 2.6 86.0
services
Education and | Employment.. ® ® 4.4 101.2 ® ® ® 14,602.0
health Percent ......... .0 7 99.3
services
Leisure and Employment .. ® ® ® 24.1 ® 8,147.2 8.4 3,402.2
hospitality Percent ......... 2 70.3 1 29.4
Other services | Employment.. ® ® 12.8 5.1 ® 6.2 103.3 3,614.0
Percent ......... .3 A .2 2.8 96.5
! Data are derived from March 2001 unemployment insurance data.
2 Less than 1,000.
Exhibit 3. Hours and earnings reconstruction example using NAICS code 31-333414—HVAC and commercial
refrigration equipment?
1987 SIC structure 2002 NAICS structure
. Production Aggregate Aggregate Production Aggregate Aggregate
1987 SIC code Ratio * workers hours payrolls workers hours payrolls
0.22 12,453 537,969 $5,379,690 2,740 118,353 $1,183,532
.75 65,891 2,754,230 34,427,875 49,418 2,065,673 25,820,906
13 12,365 580,292 9,864,964 1,607 75,438 1,282,445
Sum 3 53,765 2,259,464 28,286,883

!Data are derived from March 2001 unemployment insurance

data.

2The ratio represents the percent of employment in the SIC
industry that went into a specific NAICS industry.
3New NAICS data where:

Production workers = sum of production workers = 53,765
Average weekly hours = aggregate hours/production workers
= 2,259,464/53,765 = 42.0

Average hourly earnings = aggregate payrolls/aggregate hours
= $28,286,883/2,259,464 = $12.52



annually to counts from Ul tax records, and will reflect
employee counts as of the pay period including the 12th of
the month, consistent with other CES industry series. The
historical time series for Federal Government employment
has been revised to reflect these changes.

Completion of the CES sample redesign

Beginning with benchmark revisions in March 2000, BLS
has been phasing in a probability-based sample design to
replace an older quota-based sample design. The CES
estimates had been based on a quota sample since the
inception of the program over 70 yearsago. Although quota
samples are known to be at risk for potentially significant
biases, the large sample size and annual benchmarking to
full population counts made the risk of bias less severe.
However, following a review by the American Statistical
Association in 1995, BLS embarked on a sample redesign
effort to convert to aprobability samplefor the CES program.
Probability sampling is the internationally recognized
standard for sample surveys. Unlike quota sampling,
probability sampling ensures a proper representation of the
universe of nonfarm business establishments through
randomized selection techniques.

The new CES sample design. The new design isastratified,
simple random sampl e of worksites, clustered by Ul account
number. The Ul account number is amajor identifier on the
previously discussed BLS LDB file, which serves as both
the sample frame and the benchmark source for the CES
employment estimates. The sample strata, or subpopul ations,
are defined by State, industry, and establishment
employment size, yielding a State-based design. The
sampling ratefor each stratumisdetermined through amethod
known as optimum allocation, which distributes a fixed
number of sample units across aset of stratato minimizethe
overal variance, or sampling error, on the primary estimate
of interest. Thetotal nonfarm employment level isthe primary
estimate of interest, and the new design givestop priority to
measuring it as precisely as possible, or, in other words,
minimizing the statistical error around the statewide total
nonfarm employment estimates.

For the CES redesign, the number of sample units drawn
initially was fixed at the approximate size of the existing
CES sample for each State—the sample size assumed to be
supportable by current program resources. However, after a
few years of experience, BLS recognized that the sample
size needed to be reduced to support the more costly data
collection and followup techniques needed to sustain viable
response ratios. Therefore, the overall sample size was
reduced by approximately 20 percent with the March 2001
sample update. Even with the sample size reduction, the
CES program can support the publication of considerable
industry and geographic detail within a State, and provide
highly reliable national CES estimates at the total honfarm
and detailed industry levels.

The sampling frame and the CES sample are updated
twice a year with new quarters of Ul-based universe data.
Thisframe maintenance hel psto keep the sample up to date
by adding new firm births and del eting business deaths. In
addition, the new design specifiesan annual update process
that includes sampling frame maintenance and the redrawing
of the entire samplefor the first quarter of each year. Frame
maintenance providesfor the updating of industry, sizeclass,
and metropolitan area designations and for the merging of
semiannual birth samples into the overall frame. A high
degreeof overlap isexpected at each annual update because
each Ul account is ordered on the frame with a permanent
random number (PRN). This technique assigns random
numbersto all Ul accountson the universe frame at the time
they first appear and then orders the frame by PRN. The
allocation for each sampling cell is fulfilled by working
down the ordered PRN list until the full complement of
needed units is drawn. Because the random numbers are
permanent, and thus remain in essentially the same order
on the frame, this technique minimizes cancellation of
existing sample units and the need to solicit replacement
units.

Estimation formulas Animproved estimator also has been
developed for the CES survey to support the new sample
design. The primary difference from the former CES
estimator is the application of aweight to each sample unit
in the estimation process. The weights are derived from
population sampling fractions and are a standard feature of
probability sample estimators. A sampled unit’sweight is
theinverse of itsprobability of selection. The new estimator
for the all-employee seriesis aratio estimator, known as the
weighted link relative.

Inorder to prevent seriesbreaksin the hoursand earnings
estimates during the redesign phase-in, the initial
implementation of the redesign utilized the weighted link
relative estimator for these datatypes, and the first month’s
redesign estimate linked from the final month’s estimate
produced under the quota-sampledesign. That wasdifferent
from the usual CES procedure of initializing new hours and
earnings series with the sample average value for the first
month and then applying a ‘‘link and taper’’ methodol ogy.
That methodol ogy accountsfor the over-the-month change
in the sampled units, but also includes a tapering feature
used to keep the estimates close to the overall sample
average over time. The taper is considered to be a level
correction. However, following this procedure could have
resulted in series breaks in hours and earnings series for
each magjor industry division as it was introduced, and at
the total private level as well. With the completion of the
CESshiftto NAICS, hours and earnings are again estimated
by the *‘link and taper’’ methodology.

Another methodological change introduced with the
sample redesign is a net birth/death model used to estimate
the residual portion of birth employment not accounted for



through improved sampling techniques. Net birth/death
modeling replaces bias adjustment. Net birth/death modeling
is more fully described later in this article. Finally, it is nhow
possibleto publish sampling errorsand confidenceintervals,
standard survey accuracy measures that were not directly
applicable to the nonprobability design used in prior years.
The overall accuracy of the employment estimates is still
best measured by the annual benchmark revisions, because
those revisions cover the total estimation error associated
with the CES employment series.

NAICS probability-based estimation began in April 2001
for all but four supersectors. The NAICS probability-based
estimates began in April 2002 for professional and business
services, education and health services, leisure and
hospitality, and other services.

Summary of the benchmark revisions

The March 2002 benchmark level for total nonfarm
employment is 129,672,000; this figure is 203,000 below
the NAICS sample-based estimate for March 2002, an
adjustment of 0.2 percent. The published over-the-year
change for March 2001 to March 2002 has been revised
downward by 313,000 or 0.2 percent. The difference
between these two measures is accounted for by the
previously mentioned changesin the scope of the CES series
for Federal Government and the animal services industry
under SIC. Table 1 shows the total nonfarm percent
differences of benchmark revisions for the past ten years.
Table 2 shows the nonfarm employment benchmarks by
industry for March 2002.

Revisions in the post-benchmark period
Post-benchmark period estimates from April 2002 to March
2003 were calculated for each month based on new
benchmark levels, new net birth/death figures, and aslightly
new sample composition resulting from the annual sample
update (beginning with October). The post-benchmark
period estimates for this benchmark year, due to the NAICS
conversion, are first-time NAICS probability estimates on
the new benchmark level rather than recomputed estimates.
(Seetable 3.)

Text table A shows the net birth/death model figures for
the supersectorsover the post-benchmark period. From April

2002 to March 2003, the cumulative net birth/death model
added 469,000.

Why benchmarks differ from estimates

A benchmark revision is the difference between the
benchmark level for a given March and its corresponding
sample-based estimate. The overall accuracy of the
establishment survey is usually gauged by the size of this
difference. The benchmark revision often is regarded as a
proxy for total survey error, but this does not take into
account error in the universe data. The employment counts
obtained from quarterly unemployment insurance tax forms
are administrative data that reflect employer recordkeeping
practices and differing State laws and procedures. The
benchmark revision can be more precisely interpreted as
the difference between two independently derived
employment counts, each subject to its own error sources.

Like all sample surveys, the establishment survey is
susceptible to two sources of error, sampling error and
nonsampling error. Sampling error is present any time a
sampleis used to make inferences about a population. The
magnitude of the sampling error, or variance, relates directly
to sample size and the percentage of the universe covered
by that sample. The CES monthly survey captures slightly
under one-third of the universe, exceptionally high by usual
sampling standards. Thiscoverageinsuresasmall sampling
error at the total nonfarm employment level.

Both the universe counts and the establishment survey
estimates are subject to nonsampling errors common to all
surveys—coverage, response, and processing errors. The
error structuresfor both the CES monthly survey and the Ul
universe are complex. Still, the two programs generally
produce consistent total employment figures, each
validating the other. Over thelast decade, annual benchmark
revisions at the total nonfarm level have averaged 0.3
percent, with an absolute range from less than 0.05 percent
to 0.7 percent.

Benchmark revisions effects for other series

The routine benchmarking process results in revisions in
the series on women workers and production or non-
supervisory workers. There are no benchmark employment
levelsfor these series; they are revised by preserving ratios

Table 1. Percent differences between nonfarm employment benchmarks and estimates, March 1993-2002*

Industry 1993 1994 1995 1996 1997 1998 1999 2000 2001 | 20022
Total nonfarm ........ccoocvevvenvenenee. 0.2 0.7 0.5 A 0.4 A 0.2 0.4 -0.1 -0.2
Total private .......cocceveveieiiieeieeiees 3 7 5 0.1 5 0.1 2 3 -2 -4

! Differences are based on comparisons of final published March
estimates and benchmark levels, as originally published.

2Beginning with the March 2002 benchmark, there is a small
change in the scope of the CES survey. Employment in support
activities for animal production, or NAICS 11-1152, is no longer

included. In addition, Federal employment is estimated using a
sample and benchmarked annually to ES-202 universe counts,
rather than relying on monthly U.S. Office of Personnel Management
employment counts.

3Less than 0.05 percent.



Table 2. Nonfarm employment benchmarks by industry sector and selected industry detail, March 2002

(In thousands)

Industry Benchmark
Lo ] ¢= U g o g1 7= Vg o PP P PSPPI 129,672
TOTAI PIIVALE .....eeieeeee ettt ettt ettt e e e bt e e eht e e sate e e bt e e eabe e ambeeeabeeesabeesmbeeenseesnbeasneeaaan 107,836
GOOAS-PIOAUCING ...ttt ittt b e s bt bbb bt et e e sb b bbb e ebeeneas 22,365
Natural resources and mining .... . 574
LOgging ..ccoovevivenieniienieene . 67
MiNING ..oooiiieiieiecee 507
Oil and gas extraction ......... 122
Mining, except oil and gas ... . 209
Coal MiNINgG ......covevrienieeiens . 76
SuppPOrt activities fOr MINING ......c.ooviiee e 176
(7] 41511 £ [o1 (o] H TR PSRV U PP UPROPROPPRIN 6,416
Construction of buildings . 1,519
Heavy and civil engineering CONSIIUCTION ...........iiiuiiiiiiiiie ettt e sre e 862
Specialty trade CONTACIOIS .......cciiiiiiieieie ettt sa e b e sre e 4,036
Y F= a1 = Toa 18] o To [PPSR 15,375
Durable goods ... 9,585
Wood products ........c.ccceeeeeeenee 551
Nonmetallic mineral products . . 511
Primary metals ...........c.cceeee. . 514
Fabricated metal products ... 1,557
Machinery ..o 1,253
Computer and electronic products ........ 1,553
Computer and peripheral equipment .. 258
Communications equipment ............... 197
Semiconductors and electronic components .... 544
Electronic instruments ..........cccccveveeiinicinennene 456
Electrical equipment and appliances ... . 507
Transportation equipment.................... . 1,840
Furniture and related products .. . 610
Miscellan@ous MANUFACTUNING ........eiiiiiiiiie ettt et e st e e eab e e sabeesmbeaesnbeesnneaanseaaas 690
Lo g o [0 o] (=T To T Lo £ SSSPSTR 5,790
Food manufacturing . 1,510
Beverages and toDACCO PrOUUCES .........cceiciiiieiiriiiii ettt 204
TEXUIE IMIIS ... ettt a e bbb e ettt ne 297
Textile product mills " 195
Apparel ... . 366
Leather and allied ProUCES .........cceiiiiiiiieieir e e 51
Paper and Paper PrOUUCES .......ooiiiiiiiie ettt ettt st e et e e ab e e sabe e nbe e e sabeesabeesneeaean 550
Printing and related support activities .... 718
Petroleum and coal products .................. . 116
(01 g1=T00 1 Tor £ PRSPPSO SPRRO 933
Plastics and rubber PrOUCTS .........oouiiiiiieie ettt e e 852
Service-providing 107,307
Private SErviCe-ProViding ........cocieieiiiiiieie st 85,471
Trade, transportation, and ULIILIES ..........cccociiiiiiiiieice e e 25,219
WHOIESAIE trATE ...ttt a e b e bt e bt e bt e bt et e ean e e seenineannenene e 5,634
Electronic markets and agents and brokers ...... . 620
Retail trade ..........cccovvveviiiiciecnes 14,810
Motor vehicle and parts dealers 1,860
Automobile dealers ...........cccocvevceinnenn 1,246
Furniture and home furnishings stores .. 530
Electronics and appliance stores .............. 529
Building material and garden supply stores .. " 1,143
Food and beverage stores ..........cccceuenee. . 2,862
Health and personal care stores . 935
Gasoline Stations ........ccccceeceeverieneeneennn, . 894
Clothing and clothing accessories stores ............. 1,273
Sporting goods , hobby, book, and music stores ... . 651
General merchandise StOres ..........c.cccoeeevveneenicnns . 2,745
Department stores .............. 1,658
Miscellaneous store retailers . . 945
NONSEOTE FELAIBTS ...ttt e st e b et e e nreen e e nesaneenee s 444




Table 2. Nonfarm employment benchmarks by industry sector and selected industry detail, March 2002—Continued

(In thousands)

Industry Benchmark

Transportation and War€NOUSING ........c.oooieiiiiii ittt e e e ee st e e e be e e snbeesbeesbeeeanne 4,178
Air transportation ................. " 553
Rail transportation ....... 220
Water transportation ... 52
Truck transportation ..........ccccceveeeeeiieeeneeennnnn. 1,319
Transit and ground passenger transportation . 391
PiIpeling tranSPOITAION .........ooiiiiiiie ettt et e st e e ab e e sabe e s nbe e e sbbeesabeeanreeeas 42
Scenic and sightseeing tranSPOTALION ............cocoiiiiiiieiiee e 21
Support activities for transportation . 517
COUNErs AN MESSENUEIS .....ocuiiiiiiiitietieiieie ettt sttt e et e b s b e s b e sb e s bttt b e e bt e e e e e seeeee et e b e areabeeaeas 558
WarehoUSING ANd STOTAGE ......ccocueiiiiiieiiie ettt e et e e e st e e be e e s beesbeeesabeesabeesbeeassbeesabeesnbeeaanne 506
UBIIEIES ettt ettt etk bt e e Rt et e bt et e et s R e e R e R R e Rt e R e n e n e e nn e 597
L] (o] 14 F= (T ] o ISP PP UR PSPPSRI 3,448
Publishing industries, except Internet . 972
Motion picture and sound recording INAUSEIIES .......ccouiiiiiiiiiie et 384
Broadcasting, eXCePt INTEINEL ........ccviiiiiieieies e e et 336
Internet publishing and broadcasting ..... 35
Telecommunications .........ccceeeeeeveeeeeiiveereeeennnes 1,221
ISPs, search portals, and data processing .... . 454
Other iNfOrMALION SEIVICES ......iiuiiiiiiieieitie ittt sttt ettt et ene e sseesaeesbeenteenbeenees a7
FINANCIAI ACTIVITIES .....vvviiiiiiiie ettt et e ettt e e et e e e e e ate e e e e et aeeeestbeeeesenbaseeeeassteeesaasbeeeesssaeeeesansneeens 7,793
FiNANCE AN INSUIANCE .......vviiiieceiie ettt e ettt e e e et e e e setaee e e e eaaeeeeeesasteeessasbeeessenbeseesssseeessannees 5,794
Monetary authorities - CeNtral DANK ..o 23
Credit intermediation and related aCHVILIES ............cccueeiiiiiieie et eee e eeree e ebreeeeeenanes 2,657
Depository credit intermediation .................. . 1,727
Commercial banking ........cccccooovviiiiiinnee . 1,276
Securities, commodity contracts, investments . . 799
Insurance carriers and related activities ........... . 2,229
Funds, trusts, and other financial VENICIES ..o 87
Real estate and rental and [EASING ..........ooiuiiiiiieiiie et sbe e b e sre e aeeas 1,999
Real estate ........ccoceeevevveeeeeennnns . 1,331
Rental and leasing services ...........cccceeeueen. . 640
Lessors of nonfinancial intangible @SSEetS ... 27
Professional and DUSINESS SEIVICES .......coocueeiiiiitiiee et eeete e e ettee e e eeee e e s et e e e s easreeeessnbeeeeessaeeeeeanrneeens 15,845
Professional and teChNICAl SEIVICES ..........ociiiiiiiiii e 6,755
(=T T =TTt PRSP 1,101
Accounting and bookkeeping services .... 955
Architectural and engineering services ............. 1,233
Computer systems design and related services .. 1,167
Management and technical consulting services ... 723
Management of companies and enterprises ............ . 1,708
AdMINISTrative and WASTE SEIVICES .......ciciiiieieeieiiiee e eetee e et e e e eetee e e e eaeeeesesbaaeeesssteeeesesbeeeessnsseeessassees 7,381
Administrative and SUPPOIT SEIVICES .....ccicuiiiiiiieiiieiiee et eetee s tee et e st s s te e e sab e e sabeesbeeassbeesbeesbeaeanns 7,068
Employment services " 3,125
TEMPOTArY NEIP SEIVICES ..oueiiiiiiieeiie ettt ettt et e e st e e sabe e e sbbeesabeesnneaens 2,096
BUSINESS SUPPOIT SEIVICES ...o.viiiiiiiiciieieitesie sttt bbbt sb et eie e 775
Services to buildings and dwellings ................ . 1,503
Waste management and remediation services 314
Education and hEalth SEIVICES ......cceiiiiiiiiiieie ettt bttt et e e enneenee s 16,197
Educational services ..........cc....... 2,758
Health care and social assistance ... 13,439
Ambulatory health care services .. . 4,579
OFfiCES Of PRYSICIANS ...ttt ettt e e st e s e e nab e e sateesnteeean 1,956
@201 oF= L[] g A o= =R o= L =T £ TP PSR 409
Home health care services . " 663
HOoSPItals ....cccvveviieeiieeciece e .. 4,121
Nursing and residential care facilities .... . 2,727
Nursing care facilities ............ccccoeeene . 1,567
Social assistance.............. " 2,012
Child AAY CAIE SEIVICES ...cutiiiiiiiiiiiieie ettt sttt b ettt et ettt sae et esbe et e e nbeenteenbeenees 748




Table 2. Nonfarm employment benchmarks by industry sector and selected industry detail, March 2002—Continued

(In thousands)

Industry Benchmark
LeiSure and NOSPILAIILY .......ooouiiiiiie ittt ettt e e rhb e s ht e e e bt e e ebb e e sab e e s nbeeeabneesabeeanneas 11,622
Arts, entertainment, and recreation .... 1,652
Performing arts and spectator sports .......... 352
Museums, historical sites, zoos, and parks ... 109
Amusements, gambling, and recreation ...... 1,191
Accommodations and food services ............ 9,970
Accommodations ..........ccceeeveiennen. 1,717
Food services and drinKiNg PIACES .......coiuiiiiiiiiiiii e 8,254
(@] 1 T=Y Y=Y AV [T SRR UOTURTN 5,347
Repair and maintenance ........... 1,245
Personal and laundry services ..........cc.ccooueenee. 1,247
Membership associations and Organizations ..........ccocuioriiiiiie e 2,855
(€T 1V =T 4 0] 1411 o | PP P PP OPPPPPPN 21,836
Federal government ..........cccocvveeiii e 2,738
Federal government, except U.S. Postal Service..... 1,887
U.S. PoStal SEIVICE ....cccvvviiiiiiiieiiee e 851
State government ............ccceeceveeenn. 5,147
State government education ..................... 2,364
State government, excluding education .... 2,784
Local government ........cccovveveiiieiiiie e 13,951
Local government education ..................... 7,987
Local government, excluding €AUCALION .........cccuiiiiiiiiiieiiie et tee e sbeearea e 5,964
Table 3. Revisions in nonfarm employment, seasonally adjusted, January 2002-April 2003
(In thousands)
Levels Over-the-month changes
Year and month . Aj o As ore \ﬁﬁusly As .
viou ; . i
T)ublisheg revised published revised Difference
2002:
JANUAIY oot 130,871 130,578 -19 -83 -64
FEDIUANY ..o 130,706 130,510 -165 -68 97
MAFCH L. 130,701 130,481 -5 -29 -24
ADHL e 130,680 130,415 -21 -66 -45
MAY .ot 130,702 130,411 22 -4 -26
JUNE e s 130,736 130,383 34 -28 -62
JUIY o 130,790 130,204 54 -179 -233
AUGUST .o 130,913 130,224 123 20 -103
SEPEMDEN ... 130,829 130,289 -84 65 149
OCEODET .ttt 130,898 130,408 69 119 50
NOVEMDET ..t 130,817 130,409 -81 1 82
DECEMDET ..oiiiiiiiieieee e 130,670 130,198 -147 -211 -64
2003:
JANUANY oot 130,873 130,356 203 158 -45
FEDIUANY oo 130,520 130,235 -353 -121 232
MAFCH L. 130,396 130,084 -124 -151 -27
APTII e 130,348 130,084 -48 0 48
p=preliminary.
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Texttable A. Net birth/death estimates for private nonfarm industries, post-benchmark 2002

(In thousands)

Natural Trade, Profes- . Total

re- trans- | sional |Educa- | Leisure monthly

Year and month sources | CON- | Manu- |noration | Infor- - [Financial| “gng [tionand | and | Other |gmoynt
and  |struction (facturing|” gnq mation |activities [p,siness| Nealth hos- |services | ~ .

mining utilities services |S€rvices | pitality tributed

2002:
APril e -1 22 -2 -31 0 0 20 6 29 1 44
May ..o 1 37 6 21 4 6 23 5 67 6 176
JUNE oo 1 29 5 20 2 5 17 -6 78 5 156
JUIY e 0 -6 -22 -24 -1 -5 -16 -13 37 -11 -61
AUQUSE ... 0 15 6 21 4 6 22 10 18 4 106
September ..........c........ 0 11 3 18 1 3 8 13 -36 2 23
October .....ccooveeeeccvveenn, 1 9 -3 30 5 11 19 29 -34 1 68
November ........cccocvvveee. 0 -7 3 24 4 5 7 8 -20 1 25
December .......ccceeennn -1 -9 3 23 2 12 6 6 8 3 53
2003:

January .........cccceeeeenens -4 =77 -29 -95 -3 -25 -107 -7 -32 -12 -391
February ......ccccooenieenne 0 11 6 6 6 10 33 14 28 5 119
March........ccccevviinvnnnnn. 0 29 8 25 2 7 31 6 37 6 151
Cumulativetotal ............ -3 64 -16 38 26 35 63 71 180 1 469

of employment for the particular series to all employees
prior to benchmarking, and then applying these ratios to the
revised all-employee figures. These figures are calculated
at the basic cell level and then aggregated to produce the
summary estimates.

Average weekly hours and average hourly earnings are
not benchmarked; they are estimated solely from reports
supplied by survey respondents at the basic estimating cell
level. With the completion of the redesign and the NAICS
conversion, the levels were recomputed from the NAICS
probability sample averages for March 2001 to 2002. The
sample-based over-the-month changes were then applied to
this new level to bring it forward.

The aggregate industry levels of the hours and earnings
series are derived as weighted averages. The production or
nonsupervisory worker employment estimates for the basic
cellsareused asweightsfor the hours and earnings estimates
for broader industry groupings. Adjustments of the all-
employee estimates to new benchmarks may alter the
weights, which, in turn, may change the estimates for hours
and earnings of production or nonsupervisory workers at
higher levels of aggregation.

Generally, new employment benchmarks have little effect
on hours and earnings estimates for major groupings. To
influence the hours and earnings estimates of a broader
group, employment revisions have to be relatively large
and must affect industries that have hours or earnings
averages that are substantially different from those of other
industries in their group. Table 4 gives information on the
levels of specific hours and earnings series resulting from
the March 2002 benchmark and the NAICS/sampl e redesign
introduction. Atthetotal privatelevel, averageweekly hours
decreased by 0.3 hour and average hourly earningsincreased

by 14 cents from the previously published levels. These
changes are primarily the result of computing new sample
average levels from the probability sample.

Methods

Benchmark adjustment procedure. Establishment survey
benchmarking is done on an annual basis to a population
derived primarily from the administrative file of employees
covered by unemployment insurance (Ul). Thetimereguired
to complete the revision process—from the full collection
of the Ul population data to publication of the revised
industry estimates—is about 15 months. The benchmark
adjustment procedure replaces the March sample-based
employment estimates with Ul-based population counts for
March. The benchmark therefore determines the final
employment levels, while sample movements capture
month-to-month trends.

Benchmarks are established for each basic estimating
cell and are aggregated to develop published levels. On a
not seasonally adjusted basis, the sample-based estimates
for theyear preceding and the year following the benchmark
also arethen subject to revision. Employment estimates for
the months between the most recent March benchmark and
the previousyear’ sbenchmark are adjusted using a“wedge-
back” procedure. In this process, the difference between
the benchmark level and the previously published March
estimate for each estimating cell is computed. This
difference, or error, is distributed linearly across the 11
months of estimates subseguent to the previous benchmark;
eleven-twelfths of theMarch differenceisadded to February
estimates, ten-twelfths to January estimates, and so on,
ending with the previous April estimates, which receive
one-twelfth of the March difference. The wedge procedure
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Table 4. Hours and earnings estimates, selected industries, March 2002

Industry Average weekly hours Average hourly earnings
TOtAl PHVALE ....veeeveeeieieieieee et 33.6 $14.81
GOOAS-PrOAUCING ..eeeiiieiiieiiie ettt 39.7 16.10
Natural resources and MiNING ........coceeieeinieenee e 43.0 17.19
CONSITUCLION ..ttt 37.8 18.26
MaANUFACTUIING ..ottt 40.4 15.14
DUrable gOOAS .....cceiiiiiiiiiiiiecee e 40.8 15.86
WOO PrOAUCES ..ottt 39.6 12.21
Nonmetallic mineral products ..........ccccooveinieeiie i 41.3 15.20
Primary metals 42.4 17.37
Fabricated metal products ..........cccoooeeiiiinieeieeeee 40.6 14.55
MACKHINETY ...t 40.6 15.85
Computer and electronic products 39.8 16.08
Electrical equipment and appliances ..........ccccocvevieeinieenieennnn 39.9 13.99
Transportation €qUIPMENT ..........covviriiriinee e 42.8 20.38
Furniture and related products .. 395 12.43
Miscellaneous manufacturing ...........cccceeeiveneeneenee e 38.6 12.77
Nondurable goods ..........coouiiiiiiiiee e 40.0 13.99
FOOd ManufacCturing ..........ccocereereeniieiieeicee e 39.2 12.36
Beverages and tobacco products ...........ccocceevieiiiiiniienieenn 39.2 17.69
Textile mills 41.4 11.67
Textile product mills ........ccoooviiiiii e 39.6 10.81
APPAIEL . 36.7 9.04
Leather and allied products 371 10.83
Paper and paper products 41.7 16.58
Printing and related support activities ..........c.cccocevverienieenenn 38.5 14.78
Petroleum and coal products 42.5 23.04
ChEMICAIS ... 41.9 17.82
Plastics and rubber products ...........ccccvviiiiniiiiinic e 40.6 13.42
Private Service-providing .......c.ccooveieereenienienesee e 32.2 14.45
Trade, transportation, and UtIItIES ...........cceeviiiiiiiniienceceee 333 13.97
Wholesale trade ...........coocieiiiiiiiie e 37.7 16.83
Retail trade .......coooiieiice e 30.5 11.64
Transportation and warehousing 36.5 15.62
UBIIHIES et 40.4 23.85
INFOIMATION ..ot 36.3 19.90
Financial @CtiVItIES ..........coceiiiiriiiiiiiereee e 35.3 15.86
Professional and busSiness ServiCes ..........ccccccvviiiiiiiniiicenieiens 34.0 16.66
Education and health SErviCes ... 32.2 15.02
Leisure and hoSpitality ........ccceeriiriiiniiie e 255 8.50
OLNEI SEIVICES ...viiiiiiiiiietet ettt 31.9 13.60
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assumes that the total estimation error accumulated at a
steady rate since the last benchmark. Applying previously
derived over-the-month sample changes to the revised
March level yields revised estimates for the months
following the March benchmark. New net birth/death model
levels also are calculated and applied during post-
benchmark estimation and new sample is introduced from
the annual update.

Benchmark source material. The principal source of
benchmark data for private industries is the ES-202 report.
This report contains employment data provided to State
employment security agencies by employers covered by
State Ul laws. BL S uses several other sourcesto establish
benchmarks for the remaining industries partially covered
or exempt from mandatory Ul coverage, accounting for 3
percent of the nonfarm employment total.

Data on employees covered under Social Security laws,
published by the U.S. Census Bureau in County Business
Patterns, are used to augment Ul data for nonoffice insur-
ance sales workers, child day care workers, religious
organizations, and private schools and hospitals. Bench-
marks for State and local government hospitals and
educational institutions are based on the Annual Census of
Governments conducted by the Census Bureau. Benchmark
datafrom these sources are available only on a 1- or 2-year
lagged basis. Extrapolation to a current level is ac-
complished by assuming and applying the employment
trends from the Ul-covered part of the population in these
industriesto thenoncovered part. Universedatafor interstate
railroads are obtained from the Railroad Retirement Board.

Business birth and death estimation. Regular updating of
the CES sampleframe, with information from the Ul universe
files helps to keep the CES survey current with respect to
employment from business birthsand business deaths. The
timeliest Ul universe files available, however, always will
be a minimum of 9 months out of date. The CES survey
thus can not rely on regular frame maintenance alone to
provide estimates for business birth and death employment
contributions. BL S has researched both sample-based and
model-based approaches to measuring birth unitsthat have
not yet appeared on the Ul universe frame. The research
demonstrated that sampling for births was not feasible in
the very short CES production timeframes. Therefore BLS
is utilizing a model-based approach for this component.
Earlier research indicated that, while both the business
birth and death portions 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, BLSis utilizing an estimation procedure with
two components. Thefirst component usesbusinessdeaths
to impute employment for business births. This is
incorporated into the sample-based link relative estimate
procedure by simply not reflecting sample units going out
of business, but imputing to them the same trend as the
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other firmsinthe sample. The second componentisan ARIMA
(Auto-Regressive Integrated Moving Average) time series
model designed to estimate the residual net birth/death
employment not accounted for by the imputations. The
historical timeseriesusedto createand test the ARIMA model
was derived from the Ul universe micro-level database, and
reflects the actual residual net of births and deaths over the
past 5years. The ARIMA model component isreviewed ona
quarterly basis. The net birth/death model component figures
are unique to each month and include negative adjustments
in some months. Furthermore, these figures may exhibit a
seasonal pattern observed in the historical Ul universe data
series.

The most significant potential drawback to this or any
model-based approach is that time series modeling assumes
a predictable continuation of historical patterns and
relationships and therefore is likely to have some difficulty
producing reliable estimates at economic turning points or
during periodswhen there are sudden changesintrend. BLS
will continue researching alternative model-based
techniques for the net birth/death component; it islikely to
remain asthe most problematic part of the estimation process.

Availability of revised data

LABSTAT, the BL Spublic database on the I nternet, contains
al historical employment, hours, and earnings data revised
asaresult of thisbenchmark, both unadjusted and seasonally
adjusted data. The data can be accessed at http://
www.bls.gov/ces/, the Current Employment Statistics
homepage. The seriescode under NAICSfor CESto be used
inthe LABSTAT database queriesis slightly different. The
prefix for the NAICS series will be “CE” and the industry
code will expand by two digits to accommodate the longer
NAICS code. Theold SIC database with the prefix "EE" will
be available indefinitely with data ending with April 2003
and will not be updated. Employment, hours, and earnings
estimates are published monthly in Employment and
Earnings.

Seasonal adjustment procedure

BLS uses X-12 ARIMA software developed by the U.S.
Census Bureau to seasonally adjust national employment,
hours, and earnings series derived from the CES program.
Individual series are seasonally adjusted using either a
multiplicative or an additive model. For employment,
seasonal adjustment factors are directly applied to the
component levels. Individual 3-digit NAICS levels are
seasonally adjusted, and higher-level aggregates are formed
by the summation of these components. Seasonally adjusted
totalsfor hoursand earnings are obtained by taking weighted
averages of the seasonally adjusted data for the component
series.

Beginning in June 2003 with the May first preliminary
estimates, BLS will compute seasonal factors concurrently
with the monthly estimate production. Previously, thefactors
wereforecasted twiceayear. Concurrent seasonal adjustment



isexpected to provide amore accurate seasonal adjustment,
and smaller revisions from the first preliminary estimates to
the final benchmarked estimates, than the semiannual
updates. Asaresult of the adoption of concurrent seasonal
adjustment, the CES program has discontinued the
publication of projected seasonal factors.

Special model adjustments

Variable survey intervals. Beginning with the release of
the 1995 benchmark, BLS refined the seasonal adjustment
procedures to control for survey interval variations,
sometimes referred to as the 4- versus 5-week effect.
Although the CES survey is referenced to a consistent
concept—the pay period including the 12th of each
month—inconsistencies arise because there are sometimes
4 and sometimes 5 weeks between the week including the
12thinagiven pair of months. Inhighly seasonal industries,
these variations can be an important determinant of the
magnitude of seasonal hiresor layoffsthat have occurred at
the time the survey is taken, thereby complicating seasonal
adjustment.

Standard seasonal adjustment methodol ogy reliesheavily
on the experience of the most recent 3 years to determine
the expected seasonal changein employment for each month
of the current year. Prior to the implementation of the
adjustment, the procedure did not distinguish between 4-
and 5-week survey intervalsand the accuracy of the seasonal
expectation depended in large measure on how well the
current year’ ssurvey interval corresponded with those from
the previous 3 years. All else being the same, the greatest
potential for distortion occurred when the current month
being estimated had a 5-week interval but the 3 years
preceding it were all 4-week intervals, or, conversely, when
the current month had a 4-week interval but the 3 years
preceding it were all 5-week intervals.

BLS has adopted REGARIMA (regression with auto-
correlated errors) modeling to identify the estimated size
and significance of the calendar effect for each published
series. REGARIMA combines standard regression analysis,
which measures correlation among two or more variables,
with ARIMA modeling, which describes and predicts the
behavior of adata series based on its own past history. For
many economic time series, including nonfarm payroll
employment, observations are autocorrelated over time.
That is, each month’s value is significantly dependent on
the observations that precede it; these series, thus, usually
can be successfully fit using ARIMA models. If
autocorrelated time series are modeled through regression
analysis alone, the measured relationships among other
variables of interest may be distorted dueto the influence of
the autocorrelation. Thus, the REGARIMA technique is
appropriate to measuring relationships among variables of
interest in series that exhibit autocorrelation, such as
nonfarm payroll employment.

In this application, the correlations of interest are those
between employment levels in individual calendar months
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and the lengths of the survey intervals for those months.
The REGARIMA models evaluate the variation in
employment level sattributableto 11 separate survey interval
variables, one specified for each month, except March.
March is excluded because there is almost always 4 weeks
between the February and March surveys. Models for
individual basic series were fitted with the most recent 10
years of dataavailable, the standard time span used for CES
seasonal adjustment.

The REGARIMA procedure yielded regression
coefficientsfor each of the 11 months specified inthe model.
These coefficients provide estimates of the strength of the
relationship between employment levels and the number of
weeks between surveys for the 11 modeled months. The
X-12 ARIMA software also produces diagnostic statistics
that permit the assessment of the statistical significance of
the regression coefficients, and all series are reviewed for
model adeguacy.

Becausethe 11 coefficientsderived from the REGARIMA
models provide an estimate of the magnitude of variation
in employment levels associated with the length of the
survey interval, these coefficients were used to adjust the
CES data to remove the calendar effect. These “filtered”
series then were seasonally adjusted using the standard
X-12 ARIMA software previously used.

For a few series, REGARIMA models did not fit well;
these serieswere seasonally adjusted with the X-12 software
but without the interval-effect adjustment. For all
employees, the series are transportation equipment, transit
and ground passenger transportation, social assistance, and
membership associations and organizations. The seriesfor
women workers, production and nonsupervisory workers,
average weekly hours, average weekly overtime hours, and
average hourly earningsalso areadjusted with X-12 ARIMA
including interval-effect modeling. As with the all-
employee data, there were a few series which could not
successfully be fitted to ARIMA/REGARIMA models and
these do not include the interval-effect adjustment. These
series are transportation equipment for women workers,
wholesale trade, retail trade, transportation and
warehousing, information, financial activities, professional
and business services, education and health services, leisure
and hospitality, and other servicesfor average weekly hours;
and wholesale trade, financia activities, professional and
business services, and other services for average hourly
earnings. All production or nonsupervisory worker and
average overtime hours series were successfully fitted to
the models and include the interval-effect adjustment.

Construction series. BLS also continues its special
treatment in seasonally adjusting the construction industry
series, which began with the 1996 benchmark revision. In
the application of the interval-effect modeling process to
the construction series, there initially was difficulty in
accurately identifying and measuring the effect because of
the strong influence of variable weather patterns on



employment movements in the industry. Further research

alowed BL S to incorporate interval-effect modeling for the
construction industry by disaggregating the construction

seriesinto itsfiner industry and geographic estimating cells

and tightening outlier designation parameters. Thisallowed

amore precise identification of weather-related outliers that

had masked the interval effect and clouded the seasonal

adjustment patternsin general. Withthese outliersremoved,
interval-effect modeling became feasible. The result is a
seasonally adjusted seriesfor construction that isimproved

becauseit iscontrolled for two potential distortions, unusual

weather events and the 4- versus 5-week effect.

Floating holidays. BL Siscontinuing the practice of making
special adjustments for average weekly hours and average
weekly overtime seriesto account for the presenceor absence
of religious holidays in the April survey reference period
and the occurrence of Labor Day in the September reference
period back to 1939, or when the series begins.

Local government series. A special adjustment alsoismade
in November each year for poll workers in the local
government, excluding education series; thisadjustment is
incorporated as part of the X-12 modeling processfrom 1988
forward. An X-11 ARIMA-based procedureisused for earlier
years.

Refinements in hours and earnings seasonal adjustment.
With the release of the 1997 benchmark, BL'S implemented
refinementsto the seasonal adjustment processfor thehours
and earnings series to correct for distortions related to the
method of accounting for the varying length of payroll
periods across months. There is a significant correlation
between over-the-month changesin both the average weekly
hours (AWH) and the average hourly earnings (AHE) series
and the number of weekdays in a month, resulting in
noneconomic fluctuations in these two series. Both AWH
and AHE show more growth in “short” months (20 or 21
weekdays) thanin“long” months (22 or 23 weekdays). Much
of the previously unexplained volatility in these series is
attributableto thiscalendar effect. Theeffectisstronger for
the AWH than for the AHE series.

Thecalendar effect istraceableto responseand processing
errors associated with converting payroll and hours
information from sample respondents with semimonthly or
monthly pay periodsto aweekly equivalent. The response
error comes from sample respondents reporting a fixed
number of total hoursfor workersregardless of thelength of
the reference month, while the CES conversion process
assumesthat the hoursreporting will bevariable. A constant
level of hoursreporting most likely occurs when employees
are salaried rather than paid by the hour, as employers are
less likely to keep actual detailed hours records for such
employees. Thiscausesartificial peaksinthe AWH seriesin
shorter months that are reversed in longer months.
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The processing error occurs when respondents with
salaried workersreport hours correctly (vary them according
to the length of the month), which dictates that different
conversion factors be applied to payroll and hours. The
CES processing system uses the hours conversion factor for
both fields, resulting in peaks in the AHE series in short
months and reversals in long months. Currently, the CES
processing system can accommodate only one conversion
factor per reporter.

REGARIMA modeling is used to identify, measure, and
remove the length-of-pay-period effect for seasonally
adjusted average weekly hoursand average hourly earnings
series. Thelength-of-pay-period variable provessignificant
for explaining AWH movementsin all the service-providing
industries, except retail trade. For AHE, the length-of-pay-
period variable is significant for wholesale trade; financial
activities; professional and business services; and other
services. All AWH seriesintheservice-providingindustries,
except retail trade, have been adjusted from January 1990
forward. The AHE series for wholesale trade; financial
activities; professional and business services; and other
services have been adjusted from January 1990 forward, as
well. For this reason, calculations of over-the-year change
in the establishment hours and earnings series should use
seasonally adjusted data.

The seriesto which the length-of-pay-period adjustment
isapplied are not subject to the 4- versus 5-week adjustment,
because the modeling cannot support the number of
variables that would be required in the regression equation
to make both adjustments. Because the 4- versus 5-week
model shows only marginal significance in the service-
providing industries, its replacement with the length-of-pay-
period adjustment in those industries, with the exception of
retail trade, is a viable tradeoff. The 4- versus 5-week
adjustment is most significant in manufacturing hours and
earnings series; it will continue to be applied there and in
other divisions not affected by the length-of-pay-period
variable.

Additive and multiplicative models. Priortothisbenchmark
release, all CES series were adjusted using multiplicative
seasonal adjustment models. Although the X-12 ARIMA
seasonal adjustment program provides for either an additive
or a multiplicative adjustment depending on which model
best fits the individual series, the previous CES processing
system was unabl e to utilize additive seasonal adjustments.
A new processing system, being introduced simultaneously
with the conversionto NAICS, isableto utilize both additive
and multiplicative adjustments. See exhibit 4 for a list
of which series are adjusted with additive seasonal
adjustment models and which series are adjusted with
multiplicative models. Exhibit 4 also designates which
series are subject to the calendar-effects modeling described
earlier.



Exhibit 4. Mode of adjustment used for seasonal adjustment of nonfarm payroll series

Special adjustments

Mode of
adjustment 10/11 Easter/
Industry 4/5 week day Labor Day Other
All employees
(oo o 1T RSP TRPRRRN Multiplicative X
Oil and gas extraction ...........ccocceevieenieeniie e Multiplicative X
Mining, except oil and gas .... Multiplicative X
Coal MINING ..oiiiieiiee e Multiplicative X
Support activities for mining ........c...coccevvvreneneneneee Multiplicative X
Construction of buildings .........ccccooeeviennnen. - X Indirect *
Heavy and civil engineering construction ..... Additive X
Specialty trade contractors ...........ccceeeevnenn - X Indirect*
Wood products .......cccceevenneennen. Additive X
Nonmetallic mineral products ...........cccoceeiiieiniennieenee. Additive X
Primary metals .........cooceiiiiiiii e Multiplicative X
Fabricated metal products .... Multiplicative X
Machinery .......ccccvoveiiiinicenene Multiplicative X
Computer and electronic products ..........ccccoceeeeneeeniieenns Multiplicative X
Computer and peripheral equipment ...........cccovvveiieenns Additive X
Communications equipment ...........ccccceevueennne. Additive X
Semiconductors and electronic components ... Multiplicative X
Electronic inStruments ...........cccooeeeiiieeiieesienn. Multiplicative X
Electrical equipment and appliances . Multiplicative X
Transportation eqUIPMENt ..........ceeeiereiireiiee e Multiplicative
Furniture and related products ...........ccocceeviieinienniieennee. Additive X
Miscellaneous manufacturing ..........cccoceveerieneeneeneenns Multiplicative X
Food manufacturing ............c....... Multiplicative X
Beverages and tobacco products .. Multiplicative X
Textile mills ................ Additive X
Textile product mills ... Additive X
Apparel ... Multiplicative X
Leather and allied products ...........cccevveneenieneenieneeens Multiplicative X
Paper and paper products ........ccccceoveeeiieeniie e Multiplicative X
Printing and related support activities ...........c.ccccceveenen. Additive X
Petroleum and coal products ...........cccceveeeeriieeniee e, Additive X
ChemICalS .......ccviiiiiiicecrc e Multiplicative X
Plastics and rubber products .. Multiplicative X
Wholesale trade, durable goods ..... Multiplicative X
Wholesale trade, nondurable goods ................. Multiplicative X
Electronic markets and agents and brokers ... Multiplicative X
Motor vehicle and parts dealers ............c......... Multiplicative X
AUtomobile dealers ........ccveiiriiiice e Additive X
Furniture and home furnishings stores ...........ccccoceeenee. Multiplicative X
Electronics and appliance Stores ...........ccccovevevvivenenne. Multiplicative X
Building material and garden supply stores .................... Multiplicative X
Food and beverage Stores ........ccccoveeiieeiiieiniee e Multiplicative X
Health and personal care stores Multiplicative X
Gasoline stations ........ccccceeveeeriieinieesieeneenn Multiplicative X
Clothing and clothing accessories stores .............. Multiplicative X
Sporting goods, hobby, book, and music stores .. Multiplicative X
General merchandise Stores ..........cccceeevveeniennene Multiplicative X
Department STOreS ......ceoiviiiieeiiie e Multiplicative X
Miscellaneous store retailers .........c.cccvveveerienecnieneenns Additive X
NONStOre retailers ... Multiplicative X
AIr tranSPOrtation ........cccevveeienieiie e Multiplicative X
Rail transportation ........ Multiplicative X
Water transportation .... Multiplicative X
Truck transportation ..........ccccceevveevrieeiceenieeneeneens Additive X
Transit and ground passenger transportation ................ Additive
Pipeline transportation ............ccccveevievieenienieneeseeeeene Additive X
Scenic and sightseeing transportation . Multiplicative X
Support activities for transportation ...........cccccceveeeiieenns Additive X
Couriers and MESSENGETS .......ocvereereerieerieeierre e nieenees Multiplicative X
Warehousing and StOrage ..........cccoeeeeeneeeiieenieeenee e Multiplicative X

See footnotes at end of exhibit.
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Exhibit 4. Mode of adjustment used for seasonal adjustment of nonfarm payroll series—Continued

Special adjustments

Mode of
adjustment 10/11 Easter/
Industry 4/5 week day Labor Day Other
All employees
ULIIEES oo Multiplicative X
Publishing industries, except Internet ...........cccccevveeenee. Multiplicative X
Motion picture and sound recording industries ... Multiplicative X
Broadcasting, except Internet ..........ccccocoeviiinieniieeen. Multiplicative X
Internet publishing and broadcasting ...........ccccecvevenenne. Multiplicative X
Telecommunications ...........ccccovceeiieeenns Multiplicative X
ISPs, search portals, and data processing ..................... Multiplicative X
Other information SErviCes .........ccocvveerieneeniniesenene Additive X
Monetary authorities — central bank Additive X
Credit intermediation and related activities ..................... Multiplicative X
Depository credit intermediation ............ccccoveevverieeneeeen. Multiplicative X
Commercial banking .........cccoiieiiiiiiie e Multiplicative X
Securities, commodity contracts, investments ... Multiplicative X
Insurance carriers and related activities .............ccoeeuee. Multiplicative X
Funds, trusts, and other financial vehicles ..................... Multiplicative X
Real estate Multiplicative X
Rental and leasing services Multiplicative X
Lessors of nonfinancial intangible assets ...........cccooc..... Multiplicative X
Professional and technical services Multiplicative X
Legal SEIVICES ....oovuieiieiieiieie et Multiplicative X
Accounting and bookkeeping Services ...........ccccooeenneen. Multiplicative X
Architectural and engineering services ... Multiplicative X
Computer systems design and related services ... Multiplicative X
Management and technical consulting services .... Multiplicative X
Management of companies and enterprises .......... Multiplicative X
Administrative and support services .......... Multiplicative X
Employment services ...........ccceeuee.. Multiplicative X
Temporary help services ...... Multiplicative X
Business support services ............... Multiplicative X
Services to buildings and dwellings ..........ccoccevieriieennnn. Multiplicative X
Waste management and remediation services ............... Multiplicative X
Educational SErviCes .........ccoceveereeneeneeieieneens Additive X
Ambulatory health care services ... Additive X
Offices of physicians ...........ccc....... Additive X
Qutpatient Care CENLEIS ......ccoiveieiieeiiee s Additive X
Home health care Services .........cccccvveviiniencnicneenn. Additive X
HOSPItAIS ..o Additive X
Nursing and residential care facilities Additive X
Nursing care facilities .........cccoevvrieiiiniiiereeeeseen Additive X
Social asSiStaNCe .......coceviiiiiiie e Multiplicative
Child day care SEerviCes ........cccevuerrieriiiieniee e Multiplicative X
Performing arts and spectator sports ........ Multiplicative X
Museums, historical sites, zoos, and parks ................... Multiplicative X
Amusements, gambling, and recreation ...............ccccc.e.... Multiplicative X
Accommodations Multiplicative X
Food services and drinking places Additive X
Repair and maintenance ...........ccocevoeeveeieenieneeneeseeenn Additive X
Personal and laundry services Multiplicative X
Membership associations and organizations .................. Additive
Federal Government, except U.S. Postal Service........... Multiplicative X
U.S. POStal SEIVICE .....ccviiiiiiiiiieiiie e Multiplicative X
State government education ...........ccccceevieeniieniee e, Additive X
State government, excluding education . Multiplicative X
Local government education ............cccovceviieeenienniieeeene. Additive X
Local government, excluding education ..............cccoueeuuen. Additive X Election ?

See footnotes at end of exhibit.
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Exhibit 4. Mode of adjustment used for seasonal adjustment of nonfarm payroll series—Continued

Special adjustments

Mode of
adjustment 10/11 Easter/
Industry 4/5 week day Labor Day Other
Women workers
Natural resources and MiNiNG ........cccovceereerieeneeneeneeneens Additive X
MINING oo Additive X
CONSErUCtioN ....ocveviieiieiieieeies Multiplicative X
Manufacturing, durable goods .......... Multiplicative X
Manufacturing, nondurable goods .... Multiplicative X
Wholesale trade ...........ccocovveveiinneene Multiplicative X
Retail trade ..........cccevveiienienicene Multiplicative X
Transportation and warehousing ..........ccccccevveerieerieenns Multiplicative X
ULIIEES oo Multiplicative X
INFOrMALIoN ....eoeiii i Multiplicative X
Finance and iNSUranCe ..........cccvvveiiinieiienienieeseeneeen Multiplicative X
Real estate and rental and leasing ... Additive X
Professional and technical services .......... Multiplicative X
Management of companies and enterprises . Multiplicative X
Administrative and waste ServiCes .........ccocoverveneennenns Multiplicative X
Educational SErviCes .........cccooeiiiiiiniei i Multiplicative X
Health care and social assistance ... Multiplicative X
Arts, entertainment, and recreation Multiplicative X
Accommodations and food Services ...........ccccevveieennenns Multiplicative X
Other SEIVICES ..ouviiiiiiiiiee et Multiplicative X
Federal GOVernment ...........cccoocviviieiiene e Additive X
State government .. Multiplicative X
Local government ..........ccocccvveienieniiiinicsc Multiplicative X Election ?
Production or nonsupervisory workers *
Natural resources and MiNiNG ........cccovvvereerienienieeneeneens Multiplicative X
CONStruCtion .......cccocevveerveneennnnns Additive X
Wood products .......ccceeveieennene Additive X
Nonmetallic mineral products ..... Additive X
Primary metals .........cccoceveuvnnnnn Multiplicative X
Fabricated metal products . Multiplicative X
MACKHINETY ..ot Additive X
Computer and electronic products ...........ccocceevieerieeennne. Multiplicative X
Electrical equipment and appliances Multiplicative X
Transportation equipment ..........ccooceereeiiiienieeniee e Multiplicative X
Furniture and related products ...........ccocoeviieiniennieeeee. Additive X
Miscellaneous manufacturing ..... Multiplicative X
Food manufacturing ..........ccccoceeveeen. Multiplicative X
Beverages and tobacco products .... Additive X
Textile mills ......ccocoevviiiii Additive X
Textile product mills Additive X
APPATEL .o Additive X
Leather and allied products ..........cccccceeviiiiiiieenieniiie e, Multiplicative X
Paper and paper products Additive X
Printing and related support activities Additive X
Petroleum and coal products ..........cccceveeeiiiieniennieeee. Additive X
ChemicalS .......cccoovvveneinieiieens Additive X
Plastics and rubber products ..... Multiplicative X
Wholesale trade . Multiplicative X
Retail trade .........ccocoeviiiiiiiiiiee, Multiplicative X
Transportation and warehousing ... Additive X
ULIIHES e Multiplicative X
Multiplicative X
Additive X
Multiplicative X
Education and health services ... Multiplicative X
Leisure and hospitality ................ Multiplicative X
Other SEIVICES ....ooiiiiiiiieicecee e Additive X

See footnotes at end of exhibit.
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Exhibit 4. Mode of adjustment used for seasonal adjustment of nonfarm payroll series—Continued

Special adjustments
Mode of
adjustment 10/11 Easter/
Industry 4/5 week day Labor Day Other
Average weekly hours

Natural resources and MiNiNG ........cccoeevveerieeenieenieenee. Multiplicative X X
CoNStruction ........ccccceeveiciennene Additive X X
Wood products .........ccceeeveeenne Additive X X
Nonmetallic mineral products .. Additive X X
Primary metals ............cccceeene Multiplicative X X
Fabricated metal products .... Multiplicative X X
MACHINETY ... Multiplicative X X
Computer and electronic products ..........ccccocceeenieeiiinenns Multiplicative X X
Electrical equipment and appliances . Multiplicative X X
Transportation eqUIPMENt ..........ccceeiereiireiiie e Multiplicative X X
Furniture and related products ..........cccoceeeiiieinieenieenne. Additive X X
Miscellaneous manufacturing .. Additive X X
Food manufacturing ...........cc....... Additive X X
Beverages and tobacco products .. Multiplicative X X
Textile Mills .....oooveiiiiee Additive X X
Textile product mills ... Additive X X
APPATEL ..o Additive X X
Leather and allied products Additive X X
Paper and paper products ....... Multiplicative X X
Printing and related support activities ...........c.ccccceveenen. Additive X X
Petroleum and coal products ... Multiplicative X X
Chemicals ........cccovviniiiiiene Multiplicative X
Plastics and rubber products .. Multiplicative X X
Wholesale trade ..........c.ccoovviiiiiciiiiincceeeee Multiplicative X X
Retail trade .........coooiiiiiiieeee e Multiplicative X
Transportation and warehousing Multiplicative X X
ULIIHES e Multiplicative X
INFOrMALION ... Multiplicative X
Financial activities ............cccoeceennnen. Multiplicative X
Professional and business Services ..........c.ccovevvvenenee. Multiplicative X X
Education and health services Multiplicative X
Leisure and hospitality ............. Additive X
Other SEIVICES ..ouoiiiiiiiiiiiic s Multiplicative X X

Average overtime hours *
Manufacturing, durable goods ..........ccccoceiiiiinieiiieenee. Additive X X
Manufacturing, nondurable goods .........c.cccoceveeiieneenen. Additive X X

Average hourly earnings *
Natural resources and MiNiNG ........cccceevveerieeeniee e Additive X
CONSLIUCHION ..ot Additive X
Manufacturing, durable goods .... Additive X
Manufacturing, nondurable goods .. Multiplicative X
Wholesale trade .. Multiplicative X
Retail trade ........cccccevvvrienieenn. Multiplicative X
Transportation and warehousing Additive X
ULIITEIES oot Multiplicative X
INFOrMALION ..o Multiplicative X
Financial activities Multiplicative X
Professional and business ServiCes ..........ccccoevrceennnee. Multiplicative X
Education and health Services .........cccccvevvienienceneennn Multiplicative X
Leisure and hospitality Additive X
Other SEIVICES ..oviiiiiiiiieee e Multiplicative X

! Seasonal adjustment occurs at the finest industry detail available.

2 Special adjustment for the presence/absence of poll workers in
local government.

®Data relate to production workers in natural resources and

mining and manufacturing; construction workers in construction;
and nonsupervisory workers in private service-providing
industries.

4 Data relate to production workers in manufacturing.
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