
Seasonal Adjustment for Labor Force Series

In accordance with its regular practice at the begin-
ning of each year, the Bureau of Labor Statistics has
revised the seasonal adjustment factors for unemploy-
ment and other labor force series. The revisions incorpo-
rate data through December 1971. The revised seasonal
adjustment factors shown on page 12 and the seasonally
adjusted series on pages 137-206 replace those published
in the February 1971 issue of this publication, which
were based on data through December 1970. The incor-
poration of 1971 data and the recomputation of the
seasonally adjusted data did not affect the unemploy-
ment rate of all civilian workers published last year
in six months and altered it by 0.1 percentage point
in five months and by 0.2 percentage point in only
one month (June). Because they are calculated from
unadjusted numbers, annual averages are not affected
by the adjustment of seasonal factors.

Method of adjustment *

As has been the case for the past several years, the
seasonal adjustment method used for the labor force
series is an adaptation of the traditional ratio-to-moving-
average method, with allowance for changing seasonal
patterns. The original data are regarded as a product of
a trend-cycle component, a seasonal component, and an
irregular component. The trend-cycle represents the long-
run trend and cyclical movement of the series. The sea-
sonal component is the annual repetitive pattern which
makes certain months consistently higher or lower than
others. The irregular component is a residual, including
sampling errors and short-term fluctuations, due to un-
usual weather, strikes, etc., which do not follow any
consistent pattern. After a satisfactory decomposition is
achieved, the seasonally adjusted series is computed by
dividing each month's original value by the corresponding
seasonal factor.

A centered 12-month moving average of the original
data is used as the first estimate of the trend-cycle. This
estimate is divided into the original value to isolate the
seasonal-irregular component. A 7-term weighted moving
average of these seasonal-irregulars for the same month
of successive years provides estimates of the seasonal
factors. The quotient of each seasonal-irregular divided

by the corresponding seasonal is an estimate of the
irregular component, which at this stage includes some
residual trend-cycle, because the 12-month moving
average is an imperfect measure of the trend-cycle. These
irregulars are smoothed to provide a trend improvement
factor, which is multiplied by the 12-month moving
average to yield a better trend-cycle. A new decomposi-
tion based on the revised trend-cycle then is computed.

The use of the revised 12-month moving average to
compute a trend-cycle would end the process were it
not for the problem of extreme values. Most series con-
tain some extreme values which do not f i t the general
pattern. To handle these, the BLS uses a graduated ap-
proach in which the data value is assigned a credence
factor between zero and one. Each credence factor is
based on the size of the irregular deviation for that value:
Small deviations are accepted; large deviations are re-
jected; and intermediate deviations receive weights of
more than zero and less than one.

The credence factors are used in two ways. They
serve as auxilary weights in the various moving averages
so that the effect of each aberrant figure is reduced in
accordance with its credence factor. They are used also
in computing modified original values, where the amount
of modification varies inversely with the credence
factor.

The process is repeated twice in order to refine the
credence factors and the resulting decomposition. The
effect of these refinements is to keep most of the aber-
rations out of the trend-cycle and seasonal components
and make them part of the irregular component instead.

Many of the labor force series are seasonally adjusted
by aggregation rather than directly, that is, components
of a series are adjusted directly and their seasonally ad-
justed values then are combined to provide seasonally
adjusted values for the aggregate. Most of the unemploy-
ment rates are a quotient of one such aggregate divided
by another. The 12 basic component series, which are
used in computing the overall unemployment rate, are
the four age-sex groups (male and female, under and over

For a detailed description of the seasonal adjustment
method, see the BLS Seasonal Factor Method (1966). which is
available from the Bureau on request.
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20 years of age) for unemployment, nonagricultural
employment, and agricultural employment.

Because some time series are of less than 8 years'
duration, they must be seasonally adjusted by a simpler
technique than the standard BLS procedure described.
Of the adjusted series published in this report, those on
reasons for unemployment and unemployed 16-19 year-
olds seeking full- and part-time work are adjusted by the
less complex method.

Seasonal factors for the labor force series are updated
only once a year. However, the reliability of the seasonal
adjustment of these data is under continual review. If,
at any time, it appears that some modification of the
seasonal adjustment procedures will produce more ac-
curate seasonally adjusted data, changes in these pro-
cedures may be made before the usual up-dating next
January.

Historical comparability

Beginning in 1960, the data include Alaska and Hawaii;
this fact should be taken into account in making com-
parisons with previous years. The inclusion of Alaska
and Hawaii resulted in an increase of about 300,000 in
the labor force, four-fifths of this in nonagricultural
employment. The levels of other labor force categories
were not changed appreciably.

In 1953, population data from the 1950 census were
introduced into the estimating procedure, affecting the
comparability of the labor force figures with previous
years. Labor force, total employment, and agricultural
employment levels were raised by about 350,000,
primarily the figures for all persons and for males.
Similarly, population data from the 1960 census were
introduced in April 1962; this change primarily affected
the labor force and employment totals, which were
reduced by about 200,000. The unemployment totals
were virtually unchanged. Because it will be introduced
with January 1972 data, the adjustment of the CPS
based on 1970 census population data does not affect
the re-seasonally adjusted labor force series presented
here (i.e., before January 1972). The 1970 census popu-
lation adjustments, which are described elsewhere in this
publication, however, will affect the comparability of
monthly seasonally adjusted series during the year 1972
with data before January.

Beginning in January 1967, all data reflect the con-
ceptual changes adopted at that time as a result of the
recommendations of the President's Committee to Ap-
praise Employment and Unemployment Statistics. 2

Most of the changes are not believed to have significantly
affected the seasonality of labor force series. However,
the addition of a current availability test for all job-

seekers did have important effects. Specifically, persons
who are looking for jobs for some future period but are
not available for work at the time of the jobseeking
period are no longer counted as unemployed. In terms
of seasonality, this had its most noticable effect on
young persons in school who are seeking summer jobs
during the spring. For 1967 and subsequent years, a
special procedure was devised to produce appropriate
seasonal factors on a current basis for unemployment
series affected by this change—in general, all series
involving 16-19 year-olds and short duration unemploy-
ment (less than 5 weeks). This procedure involved the
creation of several "synthetic" series for the 1962-66
period, in which estimates of 16-19 year-olds looking for
full-time work while still in school were excluded from
the unemployed during the months March through June.
In this way, a reasonably consistent series of 8 years'
duration became available for seasonal adjustment.
Because the introduction of the availability test brought
about a break in series, only the adjusted data for 1967
forward are used for the affected series and are combined
with already-adjusted data from the pre-1967 period.

In addition to altering the seasonal pattern of teenage
unemployment, the 1967 changes tended to affect the
comparability of post-1967 data with those for earlier
years in the following ways: (1) Increased the number of
persons working 1 to 34 hours a week and lowered the
number working 35 or more; (2) altered the distribution
of unemployment by sex; (3) increased the number of
workers on part time for economic reasons; and (4) re-
duced the number of workers unemployed 15 weeks or
more.

As a result of revisions in the occupational classifi-
cation system for the 1970 Census of Population that
were introduced into the Current Population Survey in
January 1971, comparisons of employment and un-
employment data by occupation before and after this
date are affected. 3 The extent of the break in series
varies considerably on a group-by-group basis but is
largest among the operative, nonfarm laborer, and service
worker occupations. Employment levels were affected
the most, unemployment levels were affected to a lesser
degree, and there was little or no change in unemploy-
ment rates.

2 A detailed discussion of the conceptual changes and their
effect on the various series may be found in the February 1967
Employment and Earnings and Monthly Report on the Labor
Force and Concepts and Methods Used in Manpower Statistics
from the Current Population Survey (BLS Report 313, 1967).
Reprints are available on request.

3 For an indication of the nature and size of the revisions,
see "Revisions in Occupational Classifications for 1971" in the
February 1971 Employment and Earnings. Reprints of the article
are available on request.
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Seasonal Adjustment for Labor Force Series

The Bureau of Labor Statistics has completed its
annual revision of the seasonal adjustment factors for
unemployment and other labor force series. The revisions
incorporate data through December 1972. The revised
seasonal adjustment factors shown on page 6 and the
seasonally adjusted series on pages 133-203 replace those
published in the February 1972 issue of this publication,
which were based on data through December 1971. The
incorporation of 1972 data and the recomputation of the
seasonally adjusted data did not affect the unemploy-
ment rate of all civilian workers published in 1972 by
more than 0.1 percentage point in any month, and it was
unaffected in 7 out of 12 months. Because they are cal-
culated from unadjusted numbers, annual averages are
not affected by the adjustment of seasonal factors.

In 1973, the BLS will use the Census Bureau X-11
method1 to seasonally adjust the labor force data.
Because it has the capacity to adjust time series as
short as 3 years, the X-11 method will permit a sep-
arate adjustment of data from 1967 to the present,
which was affected to varying degrees by the conceptual
and questionnaire changes introduced in January of that
year. Moreover, series beginning in 1967, such as unem-
ployment by reason, can be seasonally adjusted by the
same method and, thus, should have movements that are
more consistent with other time series. As a result of
these changes, data for periods before 1967 that have al-
ready been seasonally adjusted by the BLS Seasonal Fac-
tor Method2 will be "frozen" and will not be subject to
change in the future. In other words, subsequent seasonal
adjustment of labor force series will be limited to data
beginning in 1967 and will be based on the X-11 method.

Method of adjustment

The seasonal adjustment method used for the labor
force series continues to be an adaptation of the tradi-
tional ratio-to-moving-average method, with allowance
for changing seasonal patterns. The original data are re-
garded as a product of a trend-cycle component, a sea-
sonal component, and an irregular component. The trend-
cycle represents the long-run trend and cyclical move-
ment of the series. The seasonal component is the annual
repetitive pattern which makes certain months consist-
ently higher or lower than others. The irregular com-

ponent is a residual, including sampling errors and short-
term fluctuations, due to unusual weather, strikes, etc.,
which do not follow any consistent pattern. After a
satisfactory decomposition is achieved, the seasonally
adjusted series is computed by dividing each month's
original value by the corresponding seasonal factor.

A centered 12-month moving average of the orig-
inal data is used as the first estimate of the trend-cycle.
This estimate is divided into the original value to isolate
the seasonal-irregular component. In the X-11 method,
a 5-term weighted moving average of these seasonal-
irregulars for the same month of successive years pro-
vided initial estimates of the seasonal factors. The quo-
tient of each seasonal-irregular divided by the corre-
sponding seasonal is an estimate of the irregular com-
ponent, which at this stage includes some residual trend-
cycle, because the 12-month moving average is an imper-
fect measure of the trend-cycle. A 5-year moving
standard deviation (sigma) of the irregular is computed.
Individual irregulars divided by these sigmas are classified
by size. The X-11 method assigns graduated weights to
the observations based on these ratios. Small deviations
(those between 0 and 1.5 sigma are accepted, that is,
receive a weight of " 1 " ; deviations exceeding 2.5 sigma
are rejected, receiving zero weight; and intermediate de-
viations (those between 1.5 and 2.5 sigma) receive
weights of more than zero and less than one).

The weights are used in two ways. They serve as aux-
iliary weights in the various moving averages so that the
effect of each aberrant figure is reduced in accordance
with its weight. They are used also in computing modified
original values, where the amount of modification varies
inversely with the weight. The effect of these refine-
ments is to keep most of the aberrations out of the trend-
cycle and seasonal components and make them part of
the irregular component instead. The modified original
series then is fitted with a more flexible set of moving

Fora description of the X-11 method, see Technical Paper
No. 15, The X-11 Variant of the Census Method II Seasonal
Adjustment Program, 1967 revision (Bureau of the Census),
Washington, U.S. Government Printing Office, 1967.

The BLS method is described in The BLS Seasonal
Factor Method (1966), which is available from the Bureau on
request.
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average weights to obtain a trend-cycle and reseasonally
adjusted. Processes similar to those described earlier are
used to obtain revised seasonal factors and irregular
components. Revised modified original data are then
seasonally adjusted once again by a repetition of this
process to obtain a final set of seasonal factors and of
seasonally adjusted data.

Many of the labor force series are seasonally adjusted
by aggregation rather than directly, that is, components
of a series are adjusted directly, and their seasonally ad-
justed values then are combined to provide seasonally ad-
justed values for the aggregate. Most of the unemploy-
ment rates are a quotient of one such aggregate divided
by another. The 12 basic component series, which are
used in computing the overall unemployment rate, are
the four age-sex groups (male and female, under and over
20 years of age) for unemployment, nonagricultural
employment, and agricultural employment.

Historical comparability

Beginning in 1960, the data include Alaska and Hawaii;
this fact should be taken into account in making compar-
isons with earlier years. The inclusion of Alaska and
Hawaii resulted in an increase of about 300,000 in the
labor force, four-fifths of this in nonagricultural em-
ployment. The levels of other labor force categories were
not changed appreciably.

In 1953, population data from the 1950 census were
introduced into the estimating procedure, affecting the
comparability of the labor force figures with earlier years.
Labor force, total employment, and agricultural em-
ployment levels were raised by about 350,000, primarily
the figures for all persons and for males. Similarly, popu-
lation data from the 1960 census were introduced in
April 1962; this change primarily affected the labor
force and employment totals, which were reduced by
about 200,000. The 1970 census data were introduced
into the estimation procedures in January 1972; this re-
sulted in an increase in the civilian noninstitutional popu-
lation 16 years and over of nearly 800,000 and of a
little over 300,000 in labor force and employment; un-
employment levels and rates were relatively unaffected.
Comparisons of current data with statistics for years be-
fore 1972 should take these changes into account.3

Beginning in January 1967, all data reflect the con-
ceptual changes adopted at the time as a result of the
recommendations of the President's Committee to Ap-
praise Employment and Unemployment Statistics.4 Most
of the changes are not believed to have significantly

affected the seasonality of labor force series. However,
the addition of a current availability test for all job-
seekers did have important effects. Specifically, persons
who are looking for jobs for some future period are no
longer counted as unemployed. In terms of seasonality,
this factor had its most noticable effect on young persons
in school who are seeking summer jobs during the spring.

In addition to altering the seasonal pattern of teenage
unemployment, the 1967 changes tended to affect the
comparability of post-1967 data with those for earlier
years in the following ways: (1) increased the number
of persons working 1 to 34 hours a week and lowered
the number working 35 or more; (2) altered the distribu-
tion of unemployment by sex; (3) increased the number
of workers on part time for economic reasons; and (4) re-
duced the number of workers unemployed 15 weeks or
more.

As a result of revisions in the occupational classifi-
cation system for the 1970 Census of Population that
were introduced into the Current Population Survey
in January 1971, comparisons of employment and un-
employment data by occupation before and after this
data are affected.5 The extent of the break in series
varies considerably on a group-by-group basis but is
largest among the operative, nonfarm laborer, and
service worker occupations. Employment levels were
affected the most, unemployment levels were affected
to a lesser degree, and there was little or no change in
unemployment rates. A second source of noncompara-
bility in occupation data occurred in December 1971 as
a result of the introduction of a new question into the
survey regarding the major activities or duties of ex-
perienced workers. This change resulted in several
sharp occupational shifts, particularly from managers
and administrators to other groups. Coupled with the
changes in the occupational classification system as well,
a meaningful analysis of current occupational movements
can only be made for December 1971 and subsequently.
It is too early to determine if there are any pronounced
revisions in seasonal patterns in occupational employ-
ment data resulting from these two changes.

A fuller description of the nature of the 1970 census

population adjustments is provided in "Revisions in Current

Population Survey" in the February 1972 issue of Employment

and Earnings.

4 A detailed discussion of the conceptual changes and their

effect on the various series may be found in the February 1967

Employment and Earnings and Monthly Report of the Labor

Force and Concepts and Methods Used in Manpower Statistics

from the Current Population Survey, Report 313, (Bureau of

Labor Statistics, 1967). Reprints are available on request.

For an indication of the nature and size of the revisions,

see "Revisions in Occupational Classifications for 1971" in the

February 1971 Employment and Earnings. Reprints of the

article are available on request.
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