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The officia monthly labor force estimates from January 1994 onwards will be based on
data from a comprehensively redesigned Current Population Survey (CPS). The redesign
incorporates changes in the basic questionnaire and collection methodology. In addition,
these estimates will be constructed using 1990-Census-based population controls rather
than 1980-Census-based population controls.

To better understand the effect of the CPS redesign on published estimates, a Parallel
Survey, intended to provide annual average labor force estimates, was conducted from
July 1992 to December 1993 using a separate monthly sample of households
approximately one-fifth the size of the regular CPS sample. Because of the small sample
size, monthly estimates from the Parallel Survey are highly variable.

To help analysts interpret the 1994 monthly CPS estimates, the CPS Bridge team has
modeled the Parallel Survey estimates from September 1992 through December 1993 for
the purposes of producing more accurate estimates of what the CPS might have |ooked
like during that period had the redesigned CPS been in place. The modeling has used only
data from the Parallel Survey and the CPS and yields monthly estimates with
approximately one-half the sampling variability of the monthly Parallel Survey estimates,
but still about twice the variance of the regular CPS estimates. While the model estimates
are less variable than the monthly estimates from the Parallel Survey, it should be noted
that, because not all design differences could be taken into account, the model estimates
may not provide a completely accurate picture of what the estimates from the redesigned
CPS would have looked like during that period. The model estimates were seasonally
adjusted with factors computed under the old CPS, so not al seasonality may be
accounted for.

Several seasonally adjusted national unemployment rate series are shown below. The CPS
1980 weighted estimates are the official seasonally adjusted rates as originally published.
The CPS 1990 weighted estimates show the effect on the original CPS estimates of
switching to the 1990 Census adjusted population controls. The change to 1990
weighting resultsin a 0.1 increase in the unemployment rate over the 1980 weighted
estimates. The model estimates are our estimates of what the unemployment rate would
have been had the redesigned survey been in place. They are uniformly higher than both
of the CPS estimates, averaging 0.6 higher than the 1980 weighted estimates over the
period. All three series show a decline in the unemployment rate of more than a
percentage point between September 1992 and December 1993.



Seasonally Adjusted Unemployment Rates
CPS 1980 CPS 1990

Date weighting weighting Model
1992: Sep. 7.5 7.6 8.3
Oct. 7.3 7.4 7.9
Nov. 7.3 7.4 8.0
Dec. 7.3 7.4 7.9
1993: Jan. 7.1 7.2 7.7
Feb. 7.0 7.1 7.5
Mar. 7.0 7.1 7.4
Apr. 7.0 7.1 7.4
May. 6.9 7.0 7.5
Jun. 6.9 7.0 7.6
Jul. 6.8 6.9 7.6
Aug. 6.7 6.8 7.5
Sep. 6.7 6.7 7.3
Oct. 6.7 6.8 7.3
Nov. 6.5 6.6 7.2
Dec. 6.4 6.5 7.0

Seasonally Adjusted Unemployment Rates
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Twelve labor force series are modeled and used to construct unemployment rates for the
period September 1992 to December 1993 which are comparable to the rates that will be
produced from the redesigned CPS starting in January 1994. This report, which isthe
product of joint work between the Bureau of Labor Statistics and the Bureau of the
Census, islaid out as follows. The Background section provides an introduction to the
parallel survey used to evaluate the effect on annual average labor force estimates using
the new questionnaire and collection procedures, as well as a discussion of the problems
inherent in trying to develop an historical time series comparable to the estimates from the
redesigned CPS. The Summary of Statistical Methodology section provides an overview
of the methods used to produce the comparable series. The Presentation of Selected
Labor Force Series section provides a summary of the comparable data to the officia
CPS data published during the same period. Finaly, two Appendices provide additional
details about the statistical modeling used.
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Background

Current Population Survey (CPS)

The Current Population Survey (CPS) is a national survey of approximately 60,000
households which provides a monthly picture of the nation's labor force characteristics.
The CPS began in 1940, and the questionnaire has remained essentialy unchanged since
the last redesign in 1967. The current redesign takes into account changes which have
taken place in the workforce and structure of American society, and takes advantage of
improvements in survey methodology, such as computer-assisted data collection and
guestionnaire methods based on the theories of cognitive psychology. Further discussion
of the changes in CPS can be found in the September 1993 issue of the Monthly Labor
Review.

In addition to the questionnaire and mode of collection changes, new weights will be used
to derive estimates from the sample. Starting in January 1994, the 1990-undercount-
adjusted census population counts will be used. We will refer to this as 90 weighting.

The data used in this report are all based upon 90 weighting unless otherwise stated. (The
old weights were based on the 1980 Census of Population.)

Parallel Survey

In order to better understand the effects of the CPS redesign changes upon published
estimates, BL S sponsored a Parallel Survey conducted from July 1992 to December 1993
by the Census Bureau. Using a monthly sample of approximately 12,000 households, the
design of the Parallel Survey sample was a national stratified multistage probability sample
which yields unbiased estimates for the nation as awhole. In contrast, the CPS sample has
a State-based design which yields unbiased estimates for States and the Nation. In this
report, we will utilize data for September 1992 through December 1993. The data
collected during the initial two months, July and August of 1992, were not used due to
startup effects in the Parallel Survey.

Polivka (1994) provides annual average estimates from the Parallel Survey. Annua
averages give our best overall understanding about the differences between the redesigned
CPS and the CPS prior to January 1994. These have been used as the basis of comparison
because their sampling errors are much lower than those of the monthly Parallel Survey
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estimates, and their use eliminates the need for seasonally adjusting the data. However, to
interpret 1994 monthly estimates in comparison to 1993, analysts need comparable
monthly estimates, both on a seasonally adjusted and unadjusted basis. Providing these
estimates is aformidable task because of the many design differences between the CPS
and the Parallel Survey. In thisreport, we present a set of estimates which attempt to
account for some, but not all, of these differences. The magor design differences are
summarized in table 1.



Table 1. Design Features of CPS and the Parallel Survey (PS) from Sep. 92 - Dec. 93.

CPS PS
SAMPLING DESIGN
Type of Design State-Based National
Number of sample primary sampling units (PSU) 729 283
Number of geographic areasin sample PSU's 1,973 579
Monthly sample size (occupied housing units) 58,900 12,000
Post-stratification 600 cells 559 cdlls
Plus States  NO States
Composite estimation Yes No
Standard Error of Monthly Unemployment Rate 0.11 0.25
Standard Error of Annual Avg. Unemployment Rate 0.07 0.16
COLLECTION PROCEDURES
Mode of collection PAPI, CATI CAPI, CATI
% Centralized CATI 9% 18%
% True Month-in-Sample in September 1992 100% 50%
% True Month-in-Sample in October 1992 100% 50%
% True Month-in-Sample in November 1992 100% 50%
% True Month-in-Sample in December 1992 100% 50%
% True Month-in-Sample in January 1993 100% 54%
% True Month-in-Sample in February 1993 100% 58%
% True Month-in-Sample in March 1993 100% 64%
% True Month-in-Sample in April 1993 100% 76%
% True Month-in-Sample in May 1993 100% 78%
% True Month-in-Sample in June 1993 100% 86%
% True Month-in-Sample in July 1993 100% 93%
% True Month-in-Sample in August 1993 100% 97%
% True Month-in-Sample in September 1993 100% 100%
% True Month-in-Sample in October 1993 100% 100%
% True Month-in-Sample in November 1993 100% 100%

% True Month-in-Sample in December 1993 100% 100%
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The model-based estimates presented in this report take into account differences between
the CPS and Parallel Survey in sampling error and population controls but do not account
for differences in post-stratification procedures, sample rotation, rotation group bias
patterns, composite estimation, percent CATI, and seasonal patternsin monthly estimates.
A brief discussion of the implications for the model-based estimates of these latter
differences follows. For an in-depth discussion of the differences in sampling design
between CPS and the Parallel Survey, see Kostanich and Cahoon (1994).

Poststratification

Poststratification is a statistical procedure used to ensure, among other things, that
estimates aggregate to known population totals. In the CPS, estimates are controlled to
match State totals. Estimates from the Parallel Survey were not controlled to match State
totals. In addition, because of the small sample size of the Parallel Survey, more
collapsing of race and ethnicity cells had to be done than is the case under regular CPS.

Sample rotation

The CPS uses a 4-8-4 rotation sampling scheme which means that households are
interviewed for 4 consecutive months, not interviewed for 8 months, and then interviewed
for 4 additional months before being permanently dropped from the sample. Each month,
anew panel or rotation group is introduced, replacing the panel which received its 8th
interview the previous month. Thus, each month 1/8 of the total sample is being
interviewed for the 1st, 2nd, ..., and 8th time. This particular sampling scheme attempts to
bal ance respondent burden with improved estimates of month-to-month and year-to-year
change. (In any given month, 75 percent of the interviewed households were interviewed
in the previous month and 50 percent were interviewed in the same month in the previous
year.) Historically, it has been shown that, for a given month, the expected value of the
estimated unemployment rate from each of the 8 rotation groupsis different. For
example, the estimated unemployment rate for the month-in-sample 1 (MIS1) pandl is, on
average, 7.4 percent higher than the estimated rate based on the month-in-sample 2
(M1S2) panel and 8.8 percent higher than the estimated rate based on the month-in-sample
8 panel. The estimated unemployment rate from the CPS for MIS1 through MI$4
combined is, on average, 4.3 percent higher than for MI1S5 through MI1S8. Although this
basic 4-8-4 rotation scheme was used in the Parallel Survey, it takes 16 months to
completely phase in this type of design, and the first month in which 1/8 of the sample
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received its 8th interview was September 1993. Thus, if the rotation group bias pattern
under the old methodology were to hold true under the new methodology, we might
expect estimates from the Parallel Survey to be higher than they would have been if the
sample had been fully phased in before September 1992.

Rotation Group Bias Patterns

A major change in the redesigned CPS questionnaire is the inclusion of questions each
month to determine if persons not in the labor force are discouraged workers. In the "old"
CPS, from January 1970 through December 1993, questions for determining discouraged-
worker status were asked only of MIS4 and MIS8 households. Between January 1967
and December 1969, these questions had been asked of MIS1 and MIS5 households.
When the discouraged worker questions were moved from MIS1 and MIS5 to MIS4 and
MIS8, the rotation group bias patterns changed dramatically. Thus, we expect the
rotation group bias pattern for the new CPS to be different from the old. Because of the
small sample sizesin the Parallel Survey and the incompl ete rotation phase-in, we cannot
estimate what the new patternis. On the other hand, for the parallél testing period,
monthly estimates based only on true MIS1 households were 4 percent higher than for
true MIS2 to M4 combined, as compared to a 3 percent difference in CPS, providing
some evidence that there was a change.

Composite Estimation

The CPS estimates are computed each month using a composite estimator to increase the
accuracy of both the monthly estimates and the estimates of month-to-month changes.
The composite estimator is aweighted linear combination of two estimates for the current
month. Oneis based on data from the entire sample for the current month; the other
derives from the previous month's composite estimate plus an estimate of over-the-month
change from the 75% of the sample interviewed in both months. The particular form of
the composite estimator was chosen based upon the rotation group bias patterns found
under the old CPS methodology. Since, as mentioned earlier, we do not have accurate
estimates of the rotation group bias pattern for the new methodol ogy, we cannot modify
the form of the composite estimator. To avoid mixing January 1994 estimates based on
the new methodology by using December 1993 estimates based on the old methodology,
the estimate for January will not be composited. The composite estimator will be restarted
in early 1994. There will be an effect due to starting up the composite estimator, but we
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are unable to predict the exact effect. Because of the problems inherent in the sample
rotation pattern for the Parallel Survey mentioned above, the model estimates reported in
the present paper were devel oped based upon noncomposited Parallel Survey data.

Centralized CATI Percentage

The percentage of centralized computer-assisted telephone interviewing (CATI) was 18
percent in the Parallel Survey and 9 percent in the CPS. The redesigned CPS will have
approximately 13 percent centralized CATI in January 1994, and this will increase to 18
percent sometime in 1994. For information on the implications of these differences on
estimates see K ostanich and Cahoon (1994).

Seasonal Adjustment

The method used by BLS for seasona adjustment is X-11 ARIMA, with seasonal factors
reestimated every 6 months. The most recent set of factors was estimated in December
1993. For the seasonally adjusted estimates in this report, we used these most recent
seasonal factors computed using data from the CPS through December 1993 based upon
1980 weighting. It was not possible to compute accurate seasonal factors from the
Paralldl Survey, sinceit usually requires at least 5 years of datato produce good monthly
factors. The factors obtained from CPS data through December 1993 are the factors that
will be used starting in January 1994 to adjust the redesigned CPS. BL S will monitor the
seasonally adjusted estimates from the redesigned CPS to look for possible changesin
seasonal patterns.

Summary of Statistical Methodology

The modeling effort reported here looked at the 12 basic series that, when aggregated,
comprise the civilian labor force. These are listed in table 2.



Table 2. The 12 modeled series

Agricultural employment, women 16-19
Agricultural employment, men 16-19
Agricultural employment, women 20+
Agricultura employment, men 20+
Nonagricultural employment, women 16-19
Nonagricultural employment, men 16-19
Nonagricultural employment, women 20+
Nonagricultural employment, men 20+
Unemployment, women 16-19
Unemployment, men 16-19
Unemployment, women 20+
Unemployment, men 20+
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Since the civilian noningtitutional population is known, having estimates of these 12 series
makes it possible to compute estimates of those not in the labor force by subtraction. A
large number of rate series then can be computed. Our approach was to produce modeled
monthly unadjusted estimates for each of the 12 series and then use the standard seasonal
adjustment procedure for each of the 12 seriesindividually. Once the model estimates
were computed, estimates for those not in the labor force were obtained by subtraction.
The remaining series were then used to produce seasonally adjusted unemployment rates,
employment-to-population ratios, and labor force participation rates.

The importance of decreasing the variability of the monthly estimates from the Parallel
Survey can be seen from table 3. The first column represents the average over the 16-
month period, September 1992 to December 1993, of the ratios of the variance of the
monthly Parallel Survey estimates to the variance of the monthly CPS estimates. The

column labeled Moddl gives the average, over the same 16 months, of the ratios of the
variance of the monthly model estimates to the variance of the monthly CPS estimates.



Table 3. Ratio of Parallel Survey and Moddl variance to CPS variance

PS Model

Agricultura Employment

Women 16-19 51 1.4

Men 16-19 5.8 1.7

Women 20+ 6.4 3.8

Men 20+ 3.8 2.3
Nonagricultural Employment

Women 16-19 35 15

Men 16-19 3.7 1.3

Women 20+ 5.1 25

Men 20+ 4.4 2.2
Unemployment

Women 16-19 4.3 1.2

Men 16-19 4.1 20

Women 20+ 4.6 25

Men 20+ 4.3 1.5

The average of theratios in the first column is about 4.5, which is close to the ratio of the
sample size of CPS to the Parallel Survey. In order to improve the monthly estimates of
each of these 12 series, modeling was done for each series separately.

There are many different methods that could have been used to improve the monthly
Parallel Survey estimates. Our approach, which may be improved upon at alater time, is
described below. All of the modeling was done on non-seasonally adjusted data. Let

(@D Y, = Observed monthly CPS estimate under the old method
Y, = True monthly CPS value under the old method

and let

@) Y=Y *t§

where g isthe CPS sampling error, and t =1,..., T, where T =16. Also, let



(€)) X, = Observed monthly Parallel Survey estimate under the new method
X, = True monthly Parallel Survey value under the new method

and let
(4) X=X+

where u, isthe Parallel Survey sampling error. We will make the assumption that
() ¥ =bg +b,x

which says that the true values have alinear structura relationship. Our goal isto
estimate the true value x, for each of the 16 months. The estimates of the x, are what we

refer to asthe model estimates. The model parameters b, and b, alow the CPS

observation to contribute to the monthly estimate. In effect, the model uses both the CPS
and Parallel Survey estimate to give an improved monthly estimate. By using information
from both the CPS and the Parallel survey, the model is able to reduce the variance of the
monthly estimate as defined under the Parallel Survey. The reduction in variance can be
seen in the column labeled Model intable 3. On average, over all 12 characterigtics, the
models produced a 57 percent decrease in the variance relative to the variance of the
monthly Parallel Survey estimates. It should be noted, however, that the variance of the
model is till greater than the variance of the monthly CPS estimate by about a factor of
two.

In addition to estimating the model parameters and the monthly estimates x, for each of

the 16 months, we computed two test statistics. Thefirst wasa
gatistic 2 cZ tests the hypothesis that the model, as given in equation

cZ suggest that the model is deficient,
cZ measures how much unexplained variability remains in the data apart from that

The construction and properties of ¢Z are discussed more fully in the appendix, but under
the null hypothesis that the model specified in equation (5) is adequate, c2

approximately distributed as a chi-square random variable on 14 degrees of freedom.
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The second test statistic was a structural relation test statistic ¢2. This statistic tests the
null hypothesis H,:b, =0, b, =1, which implies that there is no difference between the
true values as measured under CPS and the Parallel Survey. Large values of the test
statistic ¢
Survey are measuring different true values. There are other structural relationship tests
one might also consider, but that selected seems a natural one. The construction and

c? are discussed more fully in the appendix, but under the null hypothesis c2

is approximately distributed as a chi-sguare random variable on 2 degrees of freedom.

4 in terms of the two tests just discussed. Table 4 lists the actual test statistics along with
p

underlying hypotheses. For example, asmall p

hypothesis, while alarge p

hypothesis. Vaues of 0.05 and 0.10 are often used as references when judging the sizes
of -vaues, whenap

to be significant at the 0.05 level of significance. Small p

of-fit statistics 2 indicate that the model isinadequate, i.e., that the relationship in
equation (5) does not adequately explain the observed variation in the data apart from
sampling variability. Small p-values for the structural relationship test indicate that the
model cannot be further smplified to one where CPS and the Parallel Survey are
estimating the same underlying true value.
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Table 4. Summary of mode fitting for the 12 labor force characteristics.

Model Structural
goodness-of -fit relationship test
cq p-value cs -vaue

Agricultura Employment
10.60 0.72 0.27
Men 16-19 0.27 221
Women 20+ 7.72 18.22 0.00
23.28 0.06 0.10
Nonagricultura  Employment
19.32 0.15 0.08
Men 16-19 0.83 1.32
Women 20+ 19.48 1.95 0.38
12.88 0.54 0.26
Unemployment
8.96 0.83 0.00
Men 16-19 0.64 8.17
Women 20+ 10.31 64.99 0.00
11.95 0.61 0.19

None of the goodness-of-fit statistics in table 4 indicate substantial model failure. On the

the underlying true values between CPS and the Parallel Survey, in particular those for the
unemployed adult women, unemployed teenage women and adult women employed in

groups, except adult men, are significantly different.

Appendix 1 presents detailed graphs of the model estimates for each of the 12 series, in

data and the model estimates over time. The modeled estimates produce a smoother
monthly series than the Parallel Survey, but one aspect of the model estimates needs to be

average of the Parallel Survey estimates over the same 16 months. The model estimates
seem to underestimate employment in agriculture, in particular, and dightly underestimate
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total employment. Because total unemployment also was dightly underestimated, this did
not have a noticeable effect on the reported unemployment rate estimate, but may have
had a dight effect on the employment-to-population ratios and labor force participation
rates presented in the next section. These last two rates may be slightly underestimated,
on average. Since our main concern in this report was with producing unemployment rate
estimates, estimation procedures that would have produced higher levels of employment
were not investigated. Other estimation procedures may be studied in the future.

Table 5. Ratio of 16 Month Averages of
Model Estimates to Parallel Survey Estimates

Ratio of
Averages
Agricultura Employment
Women 16-19 0.794
Men 16-19 0.889
Women 20+ 0.979
Men 20+ 0.932
Nonagricultural  Employment
Women 16-19 0.993
Men 16-19 1.003
Women 20+ 0.999
Men 20+ 1.000
Unemployment
Women 16-19 0.996
Men 16-19 1.004
Women 20+ 0.999

Men 20+ 0.997
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In this section, we present graphs and tables portraying seasonally adjusted and unadjusted
model estimates, along with estimates from the CPS. The first two graphs show total

from the model and from the CPS under both 90 weighting 80 weighting. The next

are followed by six tables, each formatted similarly to table A-33 from the monthly

Employment and Earnings

seasonally adjusted model estimates, and table 6, the unadjusted estimates. Table 7 gives

the seasonally adjusted composited CPS estimates based upon , with

compositing beginning in October 1992, and table 8 gives the unadjusted estimates. Table
80 weighted data,

The following abbreviations are used in al of the tables:
LFPR

EPR Employment to population ratio
Unemployment rate



Seasonally Adjusted Unemployment Rates
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Seasonally Adjusted Unemployment Rates for Men

Model

— — — CPS 1990 weighting
CPS 1980 weighting

Sep-
92
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Oct-
92

Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-
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Unadjusted Unemployment Rates for Men

Model

/I — — N — — — CPS 1990 weighting
CPS 1980 weighting

Oct-
92

Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-
92 92 93 93 93 93 93 93 93 93 93 93 93 93
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Seasonally Adjusted Unemployment Rates for Women
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— — — CPS 1990 weighting
CPS 1980 weighting
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Unadjusted Unemployment Rates for Women

Model

— — — CPS 1990 weighting
CPS 1980 weighting
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92

Nov-
92

Dec-
92

Jan-
93

Feb-
93

Mar-
93

Apr-
93

May-
93

Jun-
93

Jul-
93

Aug-
93

Sep-
93

Oct-
93

Nov-
93

Dec-
93
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Table 5. Seasonaly Adjusted Model Estimates (Based on 90 weighting)

SEP92 O0CT92 NOV92 DEC92 JAN93 FEB93 MAR93 APR93 MAY93 JUN93 JUL93 AUG93 SEP93 O0CT93 NOV93 DEC93
Total
LFPR 67.2 66.7 66. 8 66.7 66.7 66. 6 66. 5 66. 5 66.7 66. 8 66. 8 66. 8 66. 5 66.7 66.7 66. 5
EPR 61.6 61.4 61.5 61.4 61.6 61.6 61.6 61.6 61.7 61.7 61.7 61.8 61.7 61.8 61.9 61.9
UER 8.3 7.9 8.0 7.9 7.7 7.5 7.4 7.4 7.5 7.6 7.6 7.5 7.3 7.3 7.2 7.0
Men 16+
LFPR 75.7 75.4 75.2 75.0 74.7 74.8 74.9 74.9 75.1 75.1 75.0 75.0 74.8 75.0 74.9 74.9
EPR 69. 4 69. 2 69. 2 69. 2 69. 3 69. 3 69. 3 69. 2 69. 4 69. 2 69. 2 69. 2 69. 2 69. 3 69.5 69.5
UER 8.3 8.2 8.0 7.8 7.3 7.3 7.5 7.6 7.7 8.0 7.8 7.7 7.6 7.6 7.3 7.1
Men 20+
LFPR 77.3 77.2 77.0 76.7 76.3 76.3 76. 4 76.5 76.7 76.7 76.7 76.8 76.7 76.9 76.7 76.6
EPR 71.5 71.4 71.3 71.3 71.4 71.3 71.3 71.3 71.4 71.4 71.4 71.5 71.3 71.5 71.7 71.7
UER 7.5 7.5 7.3 7.1 6.5 6.5 6.7 6.8 6.9 6.9 6.9 6.9 6.9 6.9 6.6 6.4
Women 16+
LFPR 59.4 58.7 59.0 59.0 59.3 59.0 58.8 58.9 58.9 59.0 59.2 59.3 58.8 58.9 59.0 58.9
EPR 54.5 54.3 54.4 54.3 54.5 54.5 54.5 54.6 54.6 54.8 54.9 54.9 54.7 54.9 54.9 54.9
UER 8.3 7.6 7.9 8.0 8.1 7.6 7.3 7.3 7.4 7.1 7.3 7.3 7.0 6.9 7.0 6.8
Women 20+
LFPR 59.9 59.3 59.4 59.5 59.8 59.5 59.3 59.3 59.3 59.5 59. 6 59.7 59.2 59.3 59.4 59.3
EPR 55.4 55.2 55.3 55.2 55.4 55.4 55.5 55.5 55.5 55.6 55.6 55.8 55.6 55.6 55.7 55.7
UER 7.6 6.9 7.0 7.2 7.3 6.8 6.4 6.4 6.5 6.4 6.7 6.5 6.2 6.1 6.2 5.9
Teens 16-19
LFPR 54.7 52.7 53.5 53.8 54.3 54.4 54.1 53.9 54.2 54.8 54.3 53.7 53.0 53.6 53.6 53.4
EPR 42.8 42. 4 42.5 42.9 43.1 43.1 42.6 42.6 42.9 42.6 43.3 43.0 43.0 43.2 43.3 43.0
UER 21.6 19.6 20.6 20.3 20.7 20.8 21.1 21.0 20.8 22.1 20.2 19.9 18.9 19. 4 19.3 19. 4
Table 6. Unadjusted Model Estimates (Based on 90 weighting)

SEP92 0CT92 NOV92 DEC92 JANO3 FEB93 MAR93 APR93 MAY93 JUN93 JUL93 AUGO3 SEP93 0OCT93 NOVO3 DECO3
Total
LFPR 67.1 66. 6 66. 6 66. 4 66. 1 66. 1 66. 1 66. 0 66. 6 67.7 67.9 67.4 66. 4 66. 6 66. 6 66. 3
EPR 61.7 61.7 61.6 61.4 60. 5 60.7 61.0 61.2 61.7 62. 4 62.7 62.5 61.7 62.0 62.0 61.9
UER 8.0 7.4 7.6 7.5 8.4 8.1 7.7 7.3 7.3 7.8 7.7 7.3 7.0 6.8 6.8 6.6
Men 16+
LFPR 75.5 75.1 74.8 74.5 74.0 74.2 74.4 74.3 75.0 76. 4 76.6 75.9 74.7 74.8 74.6 74.4
EPR 69. 8 69. 6 69.1 68. 8 67.7 67.9 68. 2 68. 6 69. 4 70.3 70.8 70. 6 69. 6 69.7 69.5 69. 2
UER 7.5 7.3 7.6 7.6 8.5 8.5 8.3 7.6 7.5 7.9 7.5 7.0 6.8 6.8 6.8 6.9
Men 20+
LFPR 77.3 77.0 76.7 76.5 76.0 76.1 76.2 76.2 76.7 77.2 77.3 77.1 76.7 76.8 76.5 76. 4
EPR 72.1 71.9 71.4 71.1 70.1 70.2 70.5 70.9 71.6 72.2 72.2 72.2 71.9 72.0 71.8 71.5
UER 6.7 6.7 6.9 7.0 7.8 7.7 7.5 6.9 6.7 6.6 6.5 6.3 6.2 6.2 6.2 6.3
Women 16+
LFPR 59.3 58.9 59.1 59.0 58.8 58.7 58.5 58.4 58.8 59.7 60. 0 59. 6 58.7 59.1 59.2 58.9
EPR 54.2 54.5 54.7 54.6 53.9 54.1 54.3 54.4 54.6 55.2 55.3 55.0 54.5 55.0 55.2 55.2
UER 8.6 7.5 7.6 7.4 8.3 7.7 7.1 6.8 7.1 7.6 7.9 7.7 7.1 6.9 6.8 6.2
Women 20+
LFPR 60. 0 59. 6 59.7 59. 6 59. 6 59.3 59.2 59.1 59.3 59. 6 59. 6 59.5 59.3 59.5 59.7 59.4
EPR 55.3 55.5 55.7 55.6 55.1 55.2 55.5 55.5 55.7 55.7 55.3 55.3 55.5 55.9 56. 1 56. 1
UER 7.8 6.8 6.7 6.7 7.6 6.9 6.2 6.0 6.2 6.6 7.1 7.1 6.4 6.0 6.0 5.6
Teens 16-19
LFPR 52.2 50. 6 51.3 50. 8 49. 2 50. 0 49. 8 49.5 52.4 63.1 67.1 60. 9 50.7 51.5 51.5 50.5
EPR 40.9 40.7 40.7 41.3 38.5 39.0 38.7 39.3 41.1 47.5 54.0 50.7 41.2 41.5 41.6 41.6
UER 21.7 19.5 20.6 18.8 21.7 22.1 22.3 20.6 21.7 24.6 19.5 16.7 18.8 19.3 19.2 17.7




-18-

Table 7. Seasonally Adjusted CPS 90 weighted Estimates (Composited beginning with October 1992)

SEP92 O0CT92 NOV92 DEC92 JAN93 FEB93 MAR93 APR93 MAY93 JUN93 JUL93 AUG93 SEP93 O0CT93 NOV93 DEC93
Total
LFPR 66. 5 66. 2 66. 4 66. 3 66. 2 66. 2 66. 2 66. 2 66. 4 66. 4 66. 4 66. 4 66. 2 66. 4 66. 4 66. 4
EPR 61.5 61.4 61.4 61.4 61.4 61.5 61.5 61.5 61.7 61.7 61.8 61.9 61.7 61.9 62.0 62.1
UER 7.6 7.4 7.4 7.4 7.2 7.1 7.1 7.1 7.0 7.0 6.9 6.8 6.7 6.8 6.6 6.5
Men 16+
LFPR 76.0 75.7 75.7 75.6 75. 4 75.5 75.5 75.5 75.6 75.6 75.6 75.6 75.2 75. 4 75.2 75.2
EPR 70.0 69. 8 69. 8 69. 8 69. 8 69. 9 69. 9 69. 9 70.1 70.0 70.1 70.2 69. 9 70.1 70.2 70.2
UER 7.9 7.8 7.8 7.6 7.3 7.4 7.5 7.4 7.3 7.3 7.3 7.2 7.0 7.0 6.7 6.6
Men 20+
LFPR 77.7 77.6 77.5 77.4 77.2 77.2 77.3 77.2 77.4 77.3 77.4 77.4 77.1 77.3 77.1 77.1
EPR 72.3 72.0 72.1 72.1 72.1 72.1 72.0 72.2 72.3 72.3 72.3 72.4 72.2 72.4 72.5 72.5
UER 7.0 7.1 7.0 6.9 6.6 6.6 6.8 6.6 6.5 6.5 6.5 6.4 6.3 6.3 5.9 5.9
Women 16+
LFPR 57.8 57.5 57.8 57.8 57.7 57.7 57.6 57.6 57.9 57.9 57.9 57.9 57.9 58.1 58. 2 58.3
EPR 53.6 53.6 53.7 53.7 53.6 53.8 53.8 53.8 54.0 54.1 54.1 54.2 54.2 54.3 54.4 54.6
UER 7.2 6.8 7.0 7.2 7.1 6.8 6.5 6.7 6.7 6.7 6.5 6.4 6.4 6.5 6.5 6.3
Women 20+
LFPR 58.4 58. 2 58.4 58.5 58.3 58.3 58. 2 58.3 58. 4 58.5 58.4 58.5 58.5 58.7 58.8 58.9
EPR 54.6 54.6 54.8 54.7 54.6 54.7 54.9 54.7 55.0 55.0 55.0 55.2 55.1 55.2 55.4 55.5
UER 6.5 6.2 6.3 6.5 6.4 6.1 5.8 6.1 6.0 6.0 5.9 5.8 5.8 5.9 5.8 5.7
Teens 16-19
LFPR 52.3 50. 4 51.3 51.6 51.2 51.8 51.4 51.5 52.3 51.7 52.2 51.8 51.1 51.0 51.1 50. 8
EPR 41. 4 41.1 40. 9 41.5 41.1 41.6 41.3 41.1 41.9 41.6 42.6 42. 4 41.9 41. 4 41.8 41.8
UER 21.0 18. 4 20. 4 19.5 19.7 19.7 19.6 20.3 19.9 19.6 18. 4 18.3 17.9 18.8 18.3 17.7

Table 8. Unadjusted CPS 90 weighted Estimates (Composited beginning with October 1992)

SEP92 O0CT92 NOV92 DEC92 JAN93 FEB93 MAR93 APR93 MAY93 JUN93 JUL93 AUG93 SEP93 O0CT93 NOV93 DEC93
Total
LFPR 66. 4 66. 2 66. 2 66. 1 65. 6 65. 8 65. 8 65. 6 66. 3 67.3 67.5 67.0 66. 1 66. 4 66. 3 66. 2
EPR 61.6 61.6 61.5 61.4 60. 3 60. 6 60. 9 61.1 61.7 62. 4 62.8 62.6 61.8 62.1 62.1 62.1
UER 7.3 6.9 7.1 7.1 8.0 7.8 7.4 6.9 6.8 7.2 7.0 6.6 6.4 6.4 6.2 6.1
Men 16+
LFPR 75.9 75.4 75.3 75.1 74.6 74.9 75.1 74.8 75.5 76.8 77.2 76.5 75.1 75.2 74.9 74.7
EPR 70.5 70.2 69. 8 69.5 68. 2 68. 4 68. 8 69. 3 70.1 71.2 71.8 71.6 70. 4 70. 4 70.2 69. 9
UER 7.1 7.0 7.4 7.5 8.6 8.6 8.3 7.4 7.1 7.3 7.0 6.5 6.3 6.3 6.3 6.4
Men 20+
LFPR 77.8 77.5 77.3 77.1 76.8 77.0 77.1 76.9 77.4 77.9 78.0 77.7 77.1 77.3 76.9 76.8
EPR 72.9 72.6 72.2 71.9 70.8 71.0 71.3 71.8 72.5 73.1 73.2 73.2 72.8 73.0 72.7 72.4
UER 6.3 6.4 6.6 6.8 7.9 7.9 7.6 6.7 6.3 6.2 6.1 5.9 5.6 5.6 5.6 5.8
Women 16+
LFPR 57.7 57.7 57.9 57.8 57.3 57.4 57.3 57.2 57.8 58.5 58. 6 58. 2 57.7 58. 2 58.4 58.3
EPR 53.4 53.8 54.0 54.0 53.1 53.4 53.7 53.6 54.0 54.4 54.5 54.3 53.9 54.4 54.7 54.9
UER 7.4 6.8 6.7 6.6 7.3 6.9 6.3 6.3 6.5 7.1 7.0 6.8 6.6 6.5 6.2 5.8
Women 20+
LFPR 58.5 58.5 58.7 58. 6 58. 2 58. 2 58. 2 58.1 58.4 58.7 58.3 58.4 58.5 58.9 59.1 59.1
EPR 54.5 55.0 55.2 55.0 54.3 54.5 54.9 54.8 55.1 55.1 54.7 54.7 55.0 55.5 55.8 55.9
UER 6.7 6.1 6.0 6.1 6.6 6.2 5.7 5.7 5.7 6.1 6.3 6.3 6.0 5.8 5.6 5.3
Teens 16-19
LFPR 49.9 48. 3 49.1 48. 6 46. 2 47.5 47.1 47.0 50.5 60. 2 65. 1 59.1 48. 8 49.0 49.1 48. 0
EPR 39.4 39.4 39.1 39.9 36. 6 37.5 37.4 37.8 40.1 46. 6 53.3 50. 2 40.1 39.8 40. 2 40. 4

UER 20.9 18.3 20.5 17.9 20.7 21.0 20.6 19.7 20.8 22.6 18.1 15.1 17.7 18.7 18.2 15.8
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Table 9. Seasonally Adjusted CPS 80 weighted Estimates (Composited beginning with October 1992)

SEP92 O0CT92 NOV92 DEC92 JAN93 FEB93 MAR93 APR93 MAY93 JUN93 JUL93 AUG93 SEP93 O0CT93 NOV93 DEC93
Total
LFPR 66. 4 66. 1 66. 2 66. 2 66. 0 66. 1 66. 0 66. 1 66. 2 66. 2 66. 2 66. 2 66. 0 66. 2 66. 2 66. 3
EPR 61.4 61.3 61.4 61.4 61.3 61.4 61.4 61.4 61.6 61.6 61.7 61.7 61.6 61.8 61.9 62.0
UER 7.5 7.3 7.3 7.3 7.1 7.0 7.0 7.0 6.9 6.9 6.8 6.7 6.7 6.7 6.5 6.4
Men 16+
LFPR 75.8 75.4 75.5 75.3 75.1 75.3 75.3 75.3 75.4 75.3 75.3 75.3 74.9 75.1 75.0 75.0
EPR 69. 9 69. 6 69.7 69.7 69.7 69. 8 69.7 69.7 69. 9 69. 8 69. 9 70.0 69.7 69. 9 70.0 70.1
UER 7.8 7.7 7.7 7.5 7.2 7.3 7.4 7.3 7.2 7.2 7.2 7.1 6.9 6.9 6.6 6.5
Men 20+
LFPR 77.4 77.2 77.2 77.0 76.8 76.9 76.9 76.9 77.0 77.0 77.0 77.0 76.7 77.0 76.8 76.8
EPR 72.0 71.8 71.8 71.8 71.9 71.8 71.8 71.9 72.1 72.0 72.0 72.1 71.9 72.2 72.3 72.3
UER 7.0 7.1 6.9 6.8 6.5 6.6 6.7 6.5 6.5 6.5 6.5 6.4 6.3 6.2 5.9 5.8
Women 16+
LFPR 57.8 57.5 57.7 57.8 57.7 57.7 57.6 57.6 57.9 57.8 57.8 57.9 57.9 58.1 58. 2 58.3
EPR 53.7 53.6 53.7 53.7 53.7 53.8 53.9 53.8 54.0 54.1 54.1 54.2 54.2 54.3 54.5 54.7
UER 7.1 6.7 6.9 7.1 7.0 6.7 6.4 6.6 6.6 6.6 6.4 6.3 6.3 6.4 6.4 6.2
Women 20+
LFPR 58.3 58. 2 58.3 58.4 58.3 58. 2 58. 2 58. 2 58.3 58. 4 58.3 58.5 58.4 58. 6 58.7 58.9
EPR 54.6 54.6 54.7 54.6 54.6 54.7 54.8 54.7 54.9 55.0 55.0 55.1 55.0 55.2 55.4 55.5
UER 6.4 6.1 6.2 6.4 6.3 6.0 5.7 6.0 5.9 5.9 5.8 5.7 5.8 5.8 5.7 5.7
Teens 16-19
LFPR 52.5 50.5 51.4 51.7 51.4 52.0 51.5 51.7 52.4 51.5 51.8 51.6 51.2 51.1 51.2 50.9
EPR 41.5 41.2 41.0 41.6 41.3 41.8 41.5 41.2 42.1 41.5 42.2 42.1 42.0 41. 4 41.8 41.9
UER 20.9 18. 4 20.3 19.5 19.6 19.6 19.5 20.3 19.8 19.5 18. 4 18. 4 17.9 18.9 18.3 17.8

Table 10. Unadjusted CPS 80 weighted (Composited beginning with October 1992)

SEP92 O0CT92 NOV92 DEC92 JAN93 FEB93 MAR93 APR93 MAY93 JUN93 JUL93 AUG93 SEP93 O0CT93 NOV93 DEC93
Total
LFPR 66. 2 66. 0 66. 1 65.9 65. 4 65. 6 65.7 65.5 66. 1 67.1 67.3 66. 8 65.9 66. 2 66. 1 66. 0
EPR 61.5 61.6 61.5 61.3 60. 3 60. 6 60. 8 61.0 61.7 62.3 62.7 62.4 61.7 62.0 62.1 62.0
UER 7.2 6.8 7.0 7.0 7.9 7.7 7.3 6.8 6.7 7.1 6.9 6.5 6.4 6.3 6.1 6.0
Men 16+
LFPR 75.6 75.2 75.1 74.8 74.4 74.7 74.8 74.6 75.2 76.5 76.9 76.3 74.8 74.9 74.6 74.4
EPR 70.3 70.0 69. 6 69. 3 68. 1 68. 3 68.7 69.1 70.0 71.0 71.6 71.3 70.2 70.3 70.0 69.7
UER 7.0 6.9 7.3 7.3 8.5 8.5 8.2 7.4 7.0 7.2 6.9 6.4 6.2 6.2 6.2 6.3
Men 20+
LFPR 77.4 77.1 76.9 76.7 76.5 76.7 76.8 76.6 77.1 77.6 77.6 77.4 76.8 77.0 76.6 76.5
EPR 72.6 72.3 71.9 71.6 70.5 70.7 71.0 71.5 72.3 72.8 72.9 72.9 72.5 72.7 72.4 72.1
UER 6.2 6.3 6.5 6.7 7.8 7.8 7.5 6.6 6.2 6.2 6.1 5.8 5.6 5.6 5.5 5.8
Women 16+
LFPR 57.6 57.6 57.9 57.8 57.2 57.3 57.3 57.2 57.8 58.5 58.5 58.1 57.7 58. 2 58.3 58.3
EPR 53.4 53.8 54.0 54.0 53.1 53.4 53.7 53.6 54.1 54.4 54.5 54.3 54.0 54.5 54.8 55.0
UER 7.3 6.6 6.6 6.5 7.2 6.8 6.2 6.2 6.4 7.0 6.9 6.7 6.5 6.4 6.1 5.7
Women 20+
LFPR 58.4 58.5 58. 6 58.5 58.1 58.1 58.1 58.0 58.3 58. 6 58. 2 58.3 58.4 58.9 59.0 59.0
EPR 54.5 54.9 55.2 55.0 54.3 54.5 54.9 54.7 55.1 55.0 54.6 54.7 55.0 55.5 55.8 55.9
UER 6.6 6.0 5.9 6.0 6.6 6.2 5.6 5.6 5.6 6.0 6.2 6.2 5.9 5.7 5.5 5.3
Teens 16-19
LFPR 49.9 48. 3 49.1 48. 6 46. 2 47. 4 47.1 47.1 50. 6 60. 3 65. 3 59.2 48.7 48.9 49.1 48. 0
EPR 39.5 39.5 39.1 40.0 36.7 37.5 37.4 37.8 40.1 46.7 53.5 50. 2 40.1 39.8 40. 2 40. 4

UER 20.9 18.2 20.4 17.8 20.6 20.9 20.5 19.7 20.7 22.5 18.1 15.1 17.7 18.7 18.1 15.7
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Appendix 1 Modeled Series Graphs

The following 6 pages present further modeling results. Each page contains four plots.
The two plots on the | eft are for teenagers, and the two plots on the right are for adults.
In both cases, the top plot is a scatter plot of the monthly data for both the Parallel Survey
and CPS for the particular characteristic being represented. The gray line is a 45 degree
reference line, and the solid black line is the estimated structura relationship as
represented in equation (5). The bottom graph is a set of time series for the 16 months
from September 1992 to December 1993. The solid black line is the CPS, the dashed line
isthe Pardlel Survey, and the gray lineisthe model. Dots represent monthly estimatesin
all these series. The upper and lower gray lines (without dots) are the upper and lower
bounds of an approximate 90% prediction confidence bound around the monthly model
estimates. The prediction intervals form a range where we would have expected the
observed CPS to have falen (approximately 90% of the time) had the new methodology
and weighting been used during that period. The prediction intervals account for the
variance in estimating the true monthly values, as well as the variance in the monthly CPS
sampling error. Thisisdiscussed more fully in Appendix 2. In al cases, the data are
reported in thousands.
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Figure 1. Agricultural Employment, Women.
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Figure 2. Agricultural Employment, Men.
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Figure 3. Non Agricultural Employment, Women.



- 24 -
Figure 4. Non Agricultural Employment, Men.
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Figure 5. Unemployment, Women.
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Figure 6. Unemployment, Men.
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Appendix 2 Details of Statistical Methods

As described earlier, we modeled each of the twelve labor force series separately. We will
describe the common procedure used for each below.

(A2) Y, = Observed monthly CPS estimate under the old method
Y, = True monthly CPS value under the old method

and let
(A2) Y=Y tq
where g isthe CPS sampling error, and t =1,..., T, where T =16. Also, let

(A3) X, = Observed monthly Perallel Survey estimate under the new method
X, = True monthly Parallel Survey value under the new method

and let

(A4) X =% +U

where u, isthe Parallel Survey sampling error. We will make the assumption that
(A5) y, =b, +b,X,

which saysthat the true values are linearly structurally related. If we write

(A6) et= Q... e
uc= Qé..,u16

then we can write our next assumption as

(A7)
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We have estimates of both S_ and S, which we will consider as known and fixed for
the purposes of estimation. The estimate of S _, was based upon generalized variance

function estimates and correlations obtained from previous research on the CPS. The
estimate of S, was computed directly by replication using Robert Fay's program VPLX.

We treated the unknown parameters of the problem as

(A8) q= (Igal,xl,...,xmy

where we treated the X,

a by weighted nonlinear least squares. Second, use those
estimates in a one-step Gauss Newton estimation to get the fina estimates, as well as
estimates of variance. We next describe the actual estimation of the model parameters and
estimated true values in more detail.

STEP 1 Initial estimates.

LetZ, = étZXt‘land e =Qfu fort=1..,16. Alsolet

O \l
(A9) S © VQE@;‘ g
O S uutt X

Let

(A10) mzz:gsa‘éﬁb Z% Z-
t=1
e O
S.. = 16)%6;5@:@0 @

uu-

16
where Z = @lé Z, . We estimated the parameters b, and , by methods described in

t=1

Fuller (1987). Let | be the smallest root of the determinental equation

(A11) Im,, - 1S, |=0
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andlet & = @Qf,a, ' bethe generalized eigenvector associated with | which satisfies
(A12) HL, - s, €Fo.

Define

(A13) b,=-4,a;"

(A14) aZWp 5, 5. €

STEP 2 Weighted Nonlinear Estimation.

Define the function
6
(A15) cOHE [s2 &2b,-b.x Vo 1,84 bk
t=1

Let aw be the solution to the minimization of G <, obtained by using ai; asaninitia
estimates. Thereisan aternative formulation of this step. Define

(AL6) HEE B +bis. 28 b, - b.x, ¥
t=1

and let b be the minimizer of H ¥, and let

(A17) % = HL +b?s éfﬁ’mﬁlmﬁo @';mxt] fort=1,...,16.
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Then, % is equal to mi)l,f(l,...,im é It turns out, in general, that if S_,, is constant

over t, then the estimates in Step 1 and Step 2 give the same resullt.
STEP 3 One-Step Gauss Newton Estimation

Define

(A18) z:&
v=d) v\
x=&g..x, "
f
R
f g
R
and let

(A19) w=z-f A
V= ﬁo; souué
a=[reliCOR R TET,

A~ (1 A 7\~

q =9+

where aw isthefinal estimate. The approximate distribution of aw isgiven by
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(A20) a¥ N H[F g F QN
and we estimated the variance of aw by

(A21) v m[mﬁ'% H'%

When we speak of the approximate distribution, we refer to an approximation as variances
of the survey errors get small. This definition of asymptotics implies that the estimators
obtained in each of the first two steps are consistent estimators of q, and that the fina
estimator in Step 3 is efficient in the sense that they have the same limiting distribution as
the maximum likelihood estimator of q.

From now on, we drop the superscript and refer to the final estimates as q, aswell asthe

components of . Note that the resulting estimates X = Q e R \ are the estimates of
the true (but unobservable) value under the New CPS definition, and V . is an estimate
of the covariance matrix of the estimates, where V/ . istolower 16° 16 sub matrix of

v lg3™ given above. The estimates % = &..,&6‘

of what the observed CPS might have been under the New CPS definition, and we can use

(A22) VA I S

can also be thought of as a predictor

ee

as an estimator of the covariance matrix of the prediction errors, where we used the
covariance matrix S, , the covariance matrix of the CPS sampling errors, in (A7). These

prediction error variances were used to construct the prediction confidence intervalsin
Figures 1-6.

In addition, we computed the goodness-of-fit statistic

(A23) c? = HLf H@‘imf HE

which is approximately distributed as a chi-square random variable with 14 degrees-of-
freedom
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In addition, we computed a structural relationship test, which tested the hypothesis
H,:b, =0,b, =1, which saysthat there is no difference in the true values as defined under

the Parallel Survey and CPS. Thetest statistic used is

(A24) cs= m..b éﬂ* @mb (

which is approximately distributed as a chi-squared random variable with 2 degrees-of -
N L AL~ v
freedom under the null hypothesis, where V %P isthe upper 2° 2 sub matrix of V lqﬂ‘q

given above, and b = @5
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