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Chapter 4.
Measurement of Unemployment
In States and Local Areas

l | nemployment estimates for States and local areas
are key indicators of local economic conditions.

These estimates, which are produced by State e lN THIS CHAPTER
ployment security agencies, are used by State and local gav-
ernments for planning and budgetary purposes and as deter-
minants of the need for local employment and training se
vices and programs. Local area unemployment estimates are
also used to determine the eligibility of an area for benefit
in various Federal assistance programs.

Under the Federal-State cooperative program, the Bureg
of Labor Statistics develops the concepts, definitions, ang@
technical procedures which are used by State agencies
the preparation of labor force and unemployment estimates.
Currently, monthly estimates of employment and unemplo
ment are prepared in State agencies for some 6,700 geo-
graphic areas, which include all States, labor market areas
(LMA’s), counties, cities with a population of 25,000 or more,
and all cities and towns in New England regardless of pop
lation.
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Handbook method .............ccccceeiiiiiiiiiiiie 8
Producing estimates for parts

Background

Unemployment estimates have been developed for sub-
national areas for approximately 50 years. The program b
gan during World War Il under the War Manpower Com-
mission to identify areas where labor market imbalance had
been created as a result of an inadequate labor supply, mate-
rial shor_tages, and transp(_)rtatpn_dlfflcult|es. After the war, In 1972, the Bureau of Labor Statistics assumed techni-
emphasis was placed on identifying areas of labor surplus

and the program of classifying areas in accordance with sgéil responsibility for the program and began to refine the
verity of unemployment was established concepts and methods to be used by States to estimate la-

In 1950, the Department of Labor's Bureau of Employ-POr force, employment, and unemployment. In 1973, a new
ment Security (now Employment and Training Administra-System for developing labor force estimates was introduced
tion) published a handbooKechniques for Estimating Un- Which combined the Handbook method with the concepts,
emp'oymenso that Comparab|e estimates of the unemp|0ydeﬁnitions, and estimation controls from the Current POpU'
ment rate could be produced for all States. This led, durintion Survey (CPS), the Bureau of the Census survey spon-
the late 1950s, to the formulation of the “Handbook method,sored by BLS and used to measure the labor force status of
a series of computational steps designed to produce lockdividuals. The CPS estimates are based on data from a
employment and unemployment estimates. This method reample of households. The sample is designed to provide
lied heavily on data derived from the unemployment insurfeliable monthly unemployment estimates for the Nation
ance (Ul) system. (See section on “Estimates for sub-Stagnd reliable annual average estimates for the 50 States and
areas—the Handbook method.”) the District of Columbia. (See chapter 1.)
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Since 1976, the CPS has been increased in size seveddta are based on the claimants’ State/county/city of resi-
times and the design has been modified to improve the quadlence and exclude those who had earnings from employ-
ity of State labor force estimates. As a criterion for usingment in the certification week.
the monthly CPS data directly for official publication of
labor force estimates, BLS established a maximum expected Estimation Methodology
coefficient of variation (CV) of 10 percent for unemploy-
ment assuming an unemployment rate of 6 percent. (ThEstimates for States
coefficient of variation of an estimate can be defined as the Monthly labor force data for all States, the District of Co-
standard error of the estimate divided by the estimate ittumbia, the Los Angeles-Long Beach metropolitan area, New
self.) Based on this criterion, monthly CPS data were used/ork City, and the balances of California and New York are
beginning in 1978, for official statewide labor force esti- based on the time series approach to sample survey data
mates for 10 large States—California, Florida, lllinois, Mas-(Scott and Smith, 1974; Bell and Hillmer, 1990). The pur-
sachusetts, Michigan, New Jersey, New York, Ohio, Pennpose of this approach is to reduce the high variability in
sylvania, and Texas—and for 2 sub-State areas—the Lasonthly CPS estimates for these geographic areas due to
Angeles—Long Beach metropolitan area and New York Citysmall sample sizes. The actual monthly CPS sample esti-

In 1985, a State-based design for the CPS was fully implemates are represented in signal plus noise form as the sum
mented to incorporate 1980 census information and to prof a stochastic true labor force series (signal) and error (noise)
vide for improved reliability for each of the 50 States andgenerated by sampling only a portion of the total popula-
the District of Columbia. North Carolina was added as antion.
other “direct use” State, and the CV requirement for monthly
unemployment was reduced to 8 percent for these 11 large

States. For each of the other 39 (non-direct use) States andhere: Yi = et t&
the District of Columbia, the reliability requirement was = CPS estimate
. t
established at an 8-percent CV for annual average unem- gt = true labor force value
ployment, assuming a 6-percent unemployment rate. e = sampling error

Until 1989, official monthly estimates for the non-direct
use States were based on the Handbook method adjusted tdrhe signal is represented by a time series model that in-
CPS controls using a 6-month moving-average ratio adjustorporates historical relationships in the monthly CPS esti-
ment. Since 1989, estimates for these 39 States and the Dimates along with auxiliary data from the Unemployment
trict of Columbia have been based on time series modelmsurance and Current Employment Statistics (CES) pro-
developed by BLS and tested by State employment secirams. This time series model is combined with a noise
rity agencies, using standardized procedures. Estimates farodel that reflects key characteristics of the sampling error
sub-State areas are based on the Handbook method, adjus{8&) to produce estimates of the true labor force values.
to State control totals. This estimator is optimal under the model assumptions and

In 1996, the number of households in the CPS samplbas been shown to be design-consistent under general con-
was reduced in response to budget constraints, resulting @titions by Bell and Hillmer (1990).
the elimination of direct use of the CPS for monthly esti- Two models—one for the employment-to-population ra-
mation in the 11 large States, the Los Angeles-Long Beactio and one for the unemployment rate—are developed for
metropolitan area, and New York City. Beginning with Janu-each State using over 15 years of data. The signals for both
ary 1996, labor force estimates for these sub-national areasodels are based on a core model of the following form:
have been based on the time series modeling approach used
ts)lirz;ce 1989 in the other 39 States and the District of Colum- gt = Bt X +T+S+ |

The State Ul system provides a count of the insured unwhere X, is a single explanatory variable with coefficient
employed, an integral input to State and area estlmatlon andT % and| are the trend, seasonal and irregu-
Over the years, major improvements have been made to tit@r componen s. The Variable used in the employment model
Ul database. The Ul database project, conducted in 1976s the statewide monthly estimate of workers on payrolls in
78, standardized all Ul claims data used in State and are®n-farm industries from the CES program divided by the
labor force estimates, so that these data would be more coimtercensal estimate of the State’s population of working age.
sistent with the conceptual underpinnings of unemploymentThe unemployment model uses the ratio of the number of
used in the CPS. The result of this project was the regulaéBtate workers claiming unemployment insurance benefits
development, from computer files, of data on Ul claimantgo the payroll employment estimate. The regression coeffi-
certifying to unemployment during the week including thecient is allowed to change over time to adapt to changing
12th day of the month (the CPS reference week). Theseelationships between the CPS and the explanatory variable.
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The trend and seasonal components change smoothly ovierused to decompose the observed CPS into its signal and
time to control for systematic variation in the CPS not ac-noise components. This algorithm efficiently updates the
counted for by the explanatory variable. The irregular comimodel estimates as new data become available each month.
ponent accounts for transitory residual variation not capfor the latest month, the Kalman filter calculates estimates
tured by other components of the model. based on all available data, but does not revise estimates

for the previous months with the latest data. Previous esti-
mates are updated by a Kalman Filter “smoother” which

The degree to which the regression coefficient and theevises an estimate at time t using all available data before
time series components vary over time is determined emand following time t. Smoothing is performed at the end of
pirically for each State. Occasionally, the trend is a coneach year.
stant, acting as a fixed intercept. In some cases, the sea-
sonal component is estimated to have a fixed pattern frorBenchmarkingThis process is a general statistical proce-
year-to-year. For most models, the irregular component idure used to adjust estimates to a control total. Each year,
zero. historical model estimates are benchmarked to the annual

Occasionally, there are sudden changes, either temporaayerage CPS State estimates of employment and unemploy-
or permanent, in the CPS that are not predictable from pastent The goal of benchmarking is twofold: (1) To insure
history. These effects, manifested as aberrant observatiotizat the annual average of the final benchmarked series
or outliers, are handled by intervention analysis techniquesquals the CPS annual average, and (2) to preserve the pat-
which introduce dummy variables into the model compo-tern of the model series as much as possible. In practice,
nents. Shifts in level are incorporated into the trend comthese two goals are conflicting, and some changes to the
ponent and transitory changes into the irregular componenpattern of the time series are made to meet the first goal.

The second major component of the signal plus nois@he Denton benchmarking method has been used since the
model deals with CPS standard errors. Because of thisitroduction of model-based estimates in 1989. It avoids
survey’s complex design, the behavior of the observed samptiiscontinuities between December and January estimates
estimates differ in important ways from the true values.and, through a constrained quadratic minimization approach,
Sampled households are rotated in and out of the CPS overinimizes the distortion to the original time-series estimates.
a period of 16 months, such that 75 percent of the sampléhe benchmarked series are seasonally adjusted with X-11
from month-to-month consists of the same households andRIMA.

50 percent from year-to-year. (See chapter 1.) Also, rede-
signs and major fluctuations in the size of the labor forceEstimates for sub—State areas—the Handbook
cause major changes in the variance of the standard erroraethod
These two features of the CPS, an overlapping sample de- Until 1973, the Handbook method was the only means
sign and changes in reliability, induce strong positiveused to develop State and local area labor force and unem-
autocorrelation and heteroscedasticity in the standard errgsloyment estimates. With the exception of the Los Ange-
These characteristics can seriously contaminate estimatéss-Long Beach metropolitan area and New York City, it
of the true labor force if the standard error is ignored in theontinues to be the method used for sub-State estimation. It
estimation process. For this reason, it is important to specifis an effort to estimate unemployment for an area using avail-
a model of the standard error process and combine it withble information, comparable to what would be produced
the model of the signal to estimate the unobserved compdsy a random sample of households in the area, without the
nents of the CPS. The standard error model is specified &<pense of a large labor force survey like the CPS. The
follows: = _ * Handbook presents a series of estimating “building blocks,”
& =V& where categories of unemployed workers are classified by
with o* reflecting the autocovariance structure, assumed ttheir previous status. Two broad categories of unemployed
follow an ARMA process anci,t representing a changing persons are: (1) Those who were last employed in indus-
variance over time. The parameters of the ARMA modelries covered by State Ul laws, and (2) those who either
are derived from standard error autocorrelations developeentered the labor force for the first time or reentered after a
independently of the time series model from design baseperiod of separation. Until 1996, estimates also were made
information. The standard error variances (equivalent to théor those who were last employed in industries not covered
square of the standard error described in chapter 1) are edby State Ul laws, including private household workers, the
mated using the method of generalized variance functionself-employed, unpaid family workers, and segments of
(Zimmerman and Robison, 1996). agriculture, nonprofit industries, and State and local gov-

The unknown hyperparameters of the signal are estimategfnment. These industries account for a very small percent-
by maximum likelihood using the Kalman filter algorithm. age of employment. In a few States, where the agriculture
Given these estimated hyperparameters, the Kalman filtextomponent is significant and where Ul coverage of agricul-
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tural employment does not go beyond the Federal minimurmment have been developed on the basis of employment re-
an exception procedure was established to allow direct estiationships which existed at the time of the most recent de-
mation of agricultural unemployment. cennial census. These factors are appropriately weighted
and combined into a single factor which is then applied to
Unemploymentin the current month, the estimate of un- the place-of-work employment estimates for the current
employment is an aggregate of gstimates for each of the period to obtain adjusted wage and salary employment esti-
two building—block categories. The “covered” category con-mates. Synthetically developed estimates for employment
sists of: (1)Those who are currently collecting Ul benefits, not represented in the establishment series—agricultural
and (2) those who have exhausted their benefits. Only th&orkers, nonfarm self-employed and unpaid family work-
insured unemployed are obtained directly from an actuagrs, and private household workers—are derived by extrapo-
count of current Ul claimants for the reference week undelation from the decennial census. These components plus
the State Ul, Federal, and Railroad programs. The estthe wage and salary component represent total Handbook
mates of persons who have exhausted their benefits are basadployment.
upon the number actually counted in the current period, plus

an estimate of those expected still to be unemployed frorgyb-State adjustment for consistency and additiigch
previous periods. _ month, Handbook estimates are prepared for labor market
The “new entrants and reentrants into the labor forcezreas that exhaust the each State geographically. To obtain
Category cannot be estimated dil’ectly from Ul StatiStiC%n estimate for a given area, a “Handbook share” is com-
because unemployment fo_r these persons is not immedﬂmted for that area; this is defined as the ratio of the area’s
ately preceded by the period of employment required tq4andbook estimate to the sum of the Handbook estimates
receive Ul benefits. Instead, total entrants into the laboggr all LMA's in the State. This ratio is then multiplied by

force are estimated on the basis of the national historicahe current statewide estimate for the State to produce the
relationship of entrants to the experienced unemployed anghal adjusted LMA estimate:

the experienced labor force. The Handbook estimate of en-

trants into the labor force is a function of: (1) The particular Ug(t) = Ug(t) » UHBZ(t) / UHBL(t)
month of the year, (2) the level of the experienced unem-

ployed, (3) the level of the experienced labor force, and (4) Where:

the youth proportion of the working-age population. The U = total unemployment
estimate of total entrants for a given month is derived from ~ UHB = Handbook unemployment
the following equation: a = area
s = State
ENT = A(X+E) + BX t = time
where: A comparable adjustment is performed for employment.
ENT = total entrant unemployment Benchmark correctionAt the end of each year, sub-State
E = total employment estimates are revised to incorporate any changes in the in-
X = total experienced unemployment puts, such as revisions in the place-of-work—based employ-
A, B = synthetic factors incorporating both seasonalment estimates or claims data and updated historical rela-

variations and the assumed relationship between the prdionships. These revised area Handbook estimates are then
portion of youth in the working-age population and the hisreadjusted to sum to the revised (benchmarked) State esti-
torical relationship of entrants to either the experiencednates of employment and unemployment.
unemployed (B factor) or the experienced labor force (A
factor). Producing estimates for parts of LMA'’s
Current labor force estimates at the sub-LMA level are

EmploymentThe total employment estimate for a particu- required by several Federal allocation programs. However,
lar area may be based on data from several sources. Thar areas this small, the data required to compute indepen-
principal sources include the Federal-State CES survey fatent Handbook estimates are generally not available, nor
the area, a State-designed survey of establishment, or ewas the Handbook procedure designed to produce sub-LMA
trapolated ES-202 employment data. These are designedéstimates. Based on data availability, two alternative meth-
produce estimates of the total number of employees on pagds are used to disaggregate the LMA estimates to the sub-
rolls in nonfarm industries for the particular area. area level.

The “place-of-work” employment estimates must be ad- The population-claims method is the preferred technique
justed to a place-of-residence basis, as in the CPS. Esfor unemployment. If residence—based Ul claims data are
mated adjustment factors for several categories of employavailable for the sub-areas within the labor market area, the
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ratio of the sub-area to the total number of claims within thes a result, the sampling errors calculated using generalized
LMA is used to disaggregate the estimate of experienced urvariance functions should be used with caution.
employed to the sub-area level. The estimate of unemployed Estimates not directly derived from sample surveys are
entrants is allocated based on the latest available decennglbject to errors resulting from the estimation processes used
census distribution of adult and teenage population groupss well as the limitations of the data sources used. The error
When the population-claims method is used for unemploystructure associated with these estimates is complex, and
ment, employment is disaggregated using current populatioimformation on the magnitude of the overall errors is not
distributions prepared by the Bureau of the Census anavailable.
weighted by each area’s decennial census relative share of
employment to population. This preferred combination of techData productsData from the LAUS program are made avail-
niques is used to derive estimates for all counties in multiable to users in a variety of ways. Labor force and unem-
county LMA's and for cities in some States. ployment data are published monthly for all States and se-
If the necessary Ul claims data are not available at théected metropolitan areas in a news release enttate
city level, the census—share method is used. This methaghd Metropolitan Area Employment and Unemployraedt
uses each subarea’s decennial census share of county &mthe Bureau’s periodicdmployment and EarningEsti-
ployment and unemployment, respectively, in order to dismates of labor force, employment, and unemployment for
aggregate the monthly estimates of employment and urall States, metropolitan areas, labor market areas, counties,
employment. cities with a population of 25,000 or more, and other areas
used in the administration of various Federal economic as-
Uses and limitations sistance programs are provideddnemployment in States
and Local Areaswhich is available monthly in microfiche
Estimates of unemployment and the unemployment ratéorm by subscription from the U.S. Government Printing
are used by Federal agencies to determine the eligibility dbffice. The order number for a subscription is 029-001-
an area for benefits in various Federal programs. These ir81003-2.
clude the Job Training Partnership Act (JTPA), the Emer- Annual average employment status data are provided each
gency Food and Shelter Program (EFSP), the Public Workgear in a press release entitl8thte and Regional Unem-
Program (PWP), the Temporary Emergency Food Assistangadoyment, Annual Averageshich is typically issued in the
Program (TEFAP), and Labor Surplus Area designationspring. It presents data on the population, civilian labor
Under most programs, unemployment data are used to désrce, employed, unemployed, and unemployment rate for
termine the distribution of funds to be allocated to eachregions, divisions, and States. Annual average information
eligible area. In the case of the Labor Surplus Area designder States and selected metropolitan areas is also published
tions, the data are used in the determination of area eligibieach spring irEmployment and Earnings
ity for benefits. The annual publicatiorGeographic Profile of Employ-
The annual CPS estimates used to benchmark statewideent and Unemploymerngrovides annual average data for
labor force estimates are based on probability samples afensus regions and divisions, the 50 States and the District
households and are subject to both sampling andf Columbia, 50 large metropolitan areas, and 17 central
nonsampling errors. (See Limitations in chapter 1 for a diseities. Data are provided on the employed and unemployed
cussion of errors in the CPS.) by selected demographic and economic characteristics.
Approximate error measures for annual average estimates Current and historical data from the LAUS program are
of major labor force characteristics for State and sub-Statalso available on-line via LABSTAT, the Bureau’s public
areas are estimated and publishe@@ographic Profile of database. (Access via anonymous FTP or Gopher is
Employment and UnemploymeBtandard error estimates stats.bls.goy via World Wide Web,stats.bls.gov/
are developed from generalized variance functions whichblshome.html Additional information about the LAUS pro-
use CPS data for the areas and independently developgdam, including frequently asked questions, contacts, and
parameters. As with all sampling errors produced for CP3$echnical references are on-line via the LAUS homepage
State and area data, a number of assumptions are requirdstats.bls.gov:80/lauhome.hfm
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