I mplementation of the Probability Sample Redesign

With the release of the January 2014 preliminamga daMarch 2014, the CES program
will complete the implementation of its probabilisample redesign for all private

industries in Puerto Rico. Probability sampling tiee internationally recognized

standard for sample surveys. Previously, the CB§rpm used a quota-based sampling
technique, which was subject to significant biagesobability sampling ensures a
proper representation of the universe of nonfarmsinmss establishments through
randomized selection techniques.

The sample redesign that Puerto Rico is adopting seenpleted for the 50 states and
DC with the publication of January 2003 preliminasgtimates in March 2003.The
primary goals of the redesign were to develop podigbased sampling and
estimating techniques, to produce standard accuressures and confidence intervals
for the survey, and to improve upon methods foimresting business births and deaths.
The introduction of CES probability sampling washanced by improved sample
solicitation techniques.

The CES probability sample is a State-based detbigh minimizes the variance on

statewide total private nonfarm employment estisaleis a simple random sample,

stratified by industry and size, and clustered Imgtdployment Insurance (Ul) Number.

The sample frame and the sample itself are updated a year, but on a lagged basis,
as new quarters of Ul records become available.

Estimation Methodology
CES Weighted Link Relative Estimator

An improved estimator was developed for the CESyfanm to support the probability
sample design. The primary difference from the ®r@ES estimator is the application
of a weight to each sample unit in the estimatimtess. The weights are derived from
population sampling fractions and are a standam@tufe of probability sample
estimators. A sampled unit’'s weight is the inveo$ets probability of selection. The
new estimator for all the all-employee series iate estimator, known as the weighted
link relative.

Robust Estimation Procedure

CES uses a matched sample concept to produce tsgimdamatched sample consists
of all sample members that have reported data dth the reference month and the
month prior. The matched sample sometimes contasrsall number of observations
that may have a large and adverse effect on theadst of the relative change. The
influence of such observations may be due to latgeey weights, an unusual level or
change in reported employment, or the combinedcefté¢ these factors. If left

untreated, influential observations may cause wmeable jumps in the monthly

estimates, especially at detailed publication kv&he Robust Estimation procedure is
designed to reduce the effect of the influentiateslbations on the estimate of the
relative over-the-month change. At the same timks, iecognized that the unusual and
influential sample movements may represent sinikgravior in the target population

and a heavy intervention to the regular estimawacedure may lead to biased



estimates. This is especially true if the sampléarge. Therefore, the estimator is
designed to reduce the volatility of the estimates to extreme outlying reports while
controlling the intervention to protect against iheurred bias.

CES Net Birth/Death Model

Another methodological change introduced with th®bpbility sample is a net
birth/death model used to estimate the residuatigorof birth employment not
accounted for in the sample. There is an unavoid#d between an establishment
opening for business and its appearance on thelsdanape making it available for
sampling. Because new firm births generate a portib employment growth each
month, non-sampling methods must be used to estith& growth. Earlier research
indicated that while both the business birth anatligortions of total employment are
generally significant, the net contribution is telaly small and stable. To account for
this net birth/death portion of total employment,Buses an estimation procedure with
two components: the first component excludes emmpéoyt losses due to business
deaths from sample-based estimation in order tgebtihe missing employment gains
from business births. This is incorporated into slanple-based estimation procedure
by simply not reflecting sample units going oubokiness, but imputing them using the
same trend as the other firms in the sample. Tieig accounts for most of the birth
employment.

The second component is an ARIMA time series matkdigned to estimate the
residual birth/death employment not accounted fprthe imputation. The historical
time series used to create and test the ARIMA mu@el derived from the Ul universe
micro level database, and reflects the actual wesidf births and deaths over the past
five years.

CESFay Herriot Model

The CES program uses an estimator based on thél&aipt (FH) model to estimate

employment for Statewide supersector series withllemsample sizes that do not meet
the sample-based publication criteria. The FH rhéslea weighted average of the

sample-based estimate and an adjusted ARIMA fotecibe model estimate of the

employment level is obtained by applying the mdukeded estimate of the relative
change to the preceding month’s level of employment

CES Small Domain Model

BLS has established a minimum amount of industtgitifor every State, territory, and

MSA. Beyond the minimum guaranteed number of seragditional employment

series are published if there is sufficient sampleuaranteed published employment
series that do not meet the sample-based publicatiteria are estimated with a
regression model known as the CES Small Domain M¢sieM), developed by the

Bureau of Labor Statistics. The SDM is a weighteakt-squares model consisting of
the following inputs: (1) an estimate derived frtime available CES sample for the cell
in question, (2) an ARIMA projection of the universrend based on 10 years of
historical QCEW data, and (3) for MSA’s, an estienaibrrowed from the statewide
trend for the industry in question. The weights éach of the inputs are calculated
monthly. In addition to the guaranteed employmemtes, the SDM was approved for



use in estimating statewide two-digit NAICS indiefrwhose sample is insufficient for
direct estimates.

CES Modified Fay Herriot Model

Guaranteed published employment series for Metitgpobtatistical Areas (MSA) that
do not meet the sample-based criteria are estimadedy the Modified Fay-Herriot
(MFH) model. The MFH model estimates the relativenge in employment with a
weighted average of the sample-based estimateraadjasted average historical value.
The employment level is obtained by applying thedetdased estimate of the relative
change to the preceding month’s level of employment

Seasonal adjustment

CES State and Area payroll employment data areosallg adjusted by a two-step
seasonal adjustment process. BLS uses the X-12 ARfivbgram to remove the
seasonal component of month-to-month employmenhgd®g This process uses the
seasonal trends found in census derived employrmaennts to adjust historical
benchmark employment data while also incorporasiagnple-based seasonal trends to
adjust sample-based employment estimates. By atingufor the differing seasonal
patterns found in historical benchmark employmeatadand the sample-based
employment estimates, this technique yields impioseasonally adjusted series with
respect to analysis of month-to-month employmeangie.

Reliability of the estimates

These sample based employment, hours and earrstiggates are based on a survey,
administrative data, and modeling and, thus, abgestito sampling and other types of
errors. (Sampling error is a measure of samplingaldity—that is, variation that
occurs by chance because a sample rather thanntire population is surveyed.)
Survey data also are subject to non-sampling ermsush as those which can be
introduced into the data collection and processipgrations. Estimates not directly
derived from sample surveys are subject to additienrors resulting from the specific
estimation processes used. Measures of sampling ferr state CES data at the total
nonfarm and supersector level and for metropoltsga CES data at the total nonfarm
level are available online atww.bls.gov/sae/790stderr.hinBLS uses a 90-percent
confidence level in determining whether changesCiBS employment levels are
statistically significant for 1, 3, and 12-monthaciges.

To help control both sampling and nonsampling el@ES estimates are benchmarked
annually to universe employment counts. Infornrattm recent benchmark revisions
for states is available on the BLS websitevatv.bls.gov/sae/.




