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Evaluating the BLS labor force

projections to 2000

BLS|abor force participation rates were
high and census population projections were

low, resulting in relatively accurate
labor force projections to 2000

T he Bureau of Labor Statistics (BLS) has
made | abor force projectionssincethelate
1950s. Datafor these projections are based
on age, sex, race and Hispanic origin. Beginning
in 1968, BLs has reviewed and evaluated past
labor force projectionsto determine closenessto
the actual figures. Such evaluations help both
individuals making projections and those using
the projectionsto understand the sources of error
and the accuracy of specific components.

BLS projected the20001abor forceat fivedifferent
times, roughly 2 yearsapart. Of these 5 projections,
3 had errors of amillion or less; the most extreme
errorsranged 1.5 percent above or below the actual
2000 I abor forceof 140.9 million. Thegrowthrate of
the labor force is crucial to the BLS employment
projections program. The error in the growth rate
varied by a tenth of a percentage point above or
below the actua growth rate for the periods over
which the projection was made. At the sametime,
projections of the civilian noninstitutional
populationwereuniformly low. Thus, thelabor force
participation rate projections were generaly too
high.

Until recently, BLS projections focused on
yearsdivisible by five, so evaluationstook place
at 5-year intervals. Thisarticleisan evaluation of
thesLslabor force projectionsto 2000. Beginning
in 1986 and continuing to 1994, BL S prepared five
projections either to 2000 or through 2000.* This
article examines the difference between the
projections and the labor force as estimated in
the Current Population Survey (cPs) using
weights from the 1990 census. The differences,
or errors, are calculated by sex for detailed age

groups of the white, black, Asian and other, and
Hispanic origin population and labor force. (These
earlier projections did not have as much age detail
for Hispanics asfor the other groups.) Each of the
five projectionsto 2000 had three dternatives: high,
moderate, and low. Thisanalysis, for themost part,
focuses on the middle or “moderate” growth pro-
jection in each series. Where appropriate, the
accuracy of thefive 2000 projectionsare compared
with evaluations of BLS projectionsto 1985, 1990,
and 1995. Each of the projections isidentified by
theyear fromwhich the projection wasmade (1986,
1988, 1990, 1992, and 1994).2

One of the challengesin evaluating projections
is that the estimates for 2000 are not strictly
comparable with the data projected. For example,
after the 1990 census, extensive changesto the crs
wereimplemented in 1994. These changesincluded
an adjustment for the undercount, as well as
changesin the questions asked. The latter resulted
inagreater proportion of women and older persons
being counted in the labor force. It isnot possible
to quantify the effect of theseimprovementsin the
survey, o it is not possible to know how much
they affect projection accuracy. However, itisclear
that projectionsmade before 1994 did not anticipate
the effects of the redesign and that projections
madeafter 1994 did notimmediately incorporateall
the changes.

Another challengein evaluation isthat no one
measure of error or quality satisfies all users of
the labor force projections. Some use the total
labor forcell or even the growth rate of thelabor
forceld not needing any of the components. For
many users, some part of the labor forceisvital,
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for example, youth workers or older workers. Others use the
projected labor force participation rates to conduct market
research or to project State populations. Another group of users
focus on the distribution of the labor force by race and sex.

Still another challenge is that there are two sources of
possible error in projecting the labor force: the projected
population and the projected |abor force participation rates.
It would be helpful to know how these series combine to
produce the errorsin the labor force projections.

Thisarticlefirst examinesthe error in the aggregate labor
force, both in the levels and in the growth rates. It then
examines errorsin the projection of the population and errors
inlabor force participation rates. Finaly, thisarticle analyzes
labor force errors, including issues of distribution and levels
among demographic groups.

Aggregate 2000 projections

Evaluation of the aggregate 2000 labor force projections
reveal sthat the overall errorsweregreatest in 1986 and 1990;
except for these 2 years, the errors were less than 1 percent.
The following tabulation shows the projections to 2000 (in
millions), and the numerical and percent error made in each
year the projections were based:

Projection for 2000 Labor
made from— force Error
Millions Percent

1986 ...ccveeeeieiecrecieiee 138.8 2.1 -1.5
1988 ... 141.1 3 2
1990 ... 142.9 2.0 15
1992 ..o 141.8 1.0 7
1994 ... 140.0 -9 -6
Actual

12000 140.9

Theerror informationin thetabul ationindicatesthat the short,
versus|ong time-span does not seemto beafactor inimproving
the accuracy of labor force projections. A similar conclusion
would be inferred from earlier analyses. (The first three
projectionsalsowereevaluated for 1995. Theoverdl errorswere
greatest in 1986 and 1990; for the other years, the errors were
less than 1 percent. It is interesting to note that the numerical
errorsarelessfor 2000 than thosefor 1995 with the 1988 and 1990
projections. It ispossiblefor aprojection to improve with age.)

For some users, the absolute error or the percent error is not
relevant, but the error in the growth rate is. The following
tabul ation displaysthe historic growth ratefor the civilian labor
force, the projected annual growth rate, the actual growth rate,
and the error in the growth rate. All three ratesin a row are
measured over the same number of years. The historicrateis
calculated over the same number of years before the date of
the projection, as 2000 is after the date of the projection:
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Projectionfor 2000 Historical Projected  Actual Error
made in— rate rate rate

1986 ..o 22 12 13 -0.1

1988 ... 2.0 12 12 .0

1990 ..o 1.6 13 11 1

1992 ..o 15 13 12 1

1994 ..o 12 11 12 -1

The error in the annual growth rate from 1988 was actually
0.02 percent. For four other projections, the error in the annual
growth rate was either —0.1 or 0.1. For individuals using the
projectionsto forecast either employment or economic growth,
thislevel of error would be minor. For growthrates, BLS projected
varioudly that the rate of growth would slow significantly from
past rates of growth (by a full percentage point in the 1986
projection) to not much different from past rates of growth (by a
tenth of a point in the 1994 projection). Except for the 1994
projection, when sLs projected adecreasein the growth rate and
the labor force continued to grow at past rates, the change was
inthe correct direction and the error in the growth rate wasless
than the projected change in the growth rate.

Population projections

BL Slabor force projections are prepared using the incidence
method: the labor force participation rates by age, sex, race, or
Hispanic origin are multiplied by comparabl e projections of the
population, prepared by the Census Bureau.® BLS adjusts the
resident population, provided by the Census Bureau, to get
figures of the civilian, noninstitutional population. Although
errors were made in making this adjustment, they are not
considered to be sufficiently large to incorporate into this
analysis. Some sense of the size of this type of error may be
garnered by seeing how the errors in the adjusted population
variesfor thefirst twolabor force projections. For the projection
from 1994, the projected population also was adjusted for the
1990 undercount, asthe cps itsalf was so adjusted.

Population projections have three components: births,
deaths, and net immigration. Each of these may be a source of
error, aswell astheinitial population from which the projection
is made. Because these projections spanned a period of less
than 16 years, errors in births did not affect the size or
composition of the labor force. Although it is true that there
were fewer deaths than projected, most of those extended lives
occurred at older ageswhen persons are lesslikely to bein the
labor force. The source of the discrepancy must be net
immigration either over the projection or aspart of the estimate
of the base year population. If so, then errorswould belarger
for Hispanics and Asian and others. The Census Bureau
prepares its own evaluation of their population projections;
this article examines only the population projections as they
affect the size and composition of the labor force.*



Error for the population projections.  For the past decade,
population growth has accounted for morelabor force growth
than has the labor force participation rate change. Thus, the
accuracy of population projections should be crucial to the
accuracy of the labor force projections. The following
tabulation shows the 2000 projections for the civilian,
noninstitutional population aged 16, and the errors associated
with the total population projections:

Projectionsfor 2000  Total Error

made in—

Millions Percent

1986 ..o 204.7 -5.0 24
1988 ... 204.6 5.1 24
1990 ..o 208.0 -17 -8
1992 ..o 208.0 -17 -8
1994 ..o 208.8 -9 -4
Actua
2000 ..o 209.7

Unlike the labor force projection, all the population
projections were low. Unlike the labor force projections, the
population projections show steady improvement. The
difference between the percent errors in the first tabulation
(page 4) and this one indicate that BLS made offsetting errors
in labor force participation rates, reducing the errors in the
aggregate labor force. The following tabulation presents
hypothetical labor force projections using the projected
population and the actual 2000 labor force participation rates:

Projectionsfor 2000 Total Error  Difference  Percent
made in— (in fromactual  error
millions) error
1986 ..o 136.9 -39 -1.8 -2.8
1988 ....cveeeeeee 136.8 —4.0 4.3 -2.9
1990 ..o 139.5 -1.3 -34 -1.0
1992 ..o 139.2 -1.6 2.6 -1.9
1994 ..o 140.4 -5 A4 -3

The numerical errors made in this hypothetical projection
are less than those for the population (previous tabulation).
Except for the projection from 1994, these projectionswould
have alarger error than the projections that were made: the
|abor force would have been even smaller. The percent errors
for these hypothetical labor force projections were different
from those for the population projection and, except for 1994,
the percent errorsfor the hypothetical |abor force projections
weregreater.

Errors by sex, race and Hispanic origin, and age in the
population projections. To trace errors in the population
projection, the mean absol ute percent error (hereinafter referred
to as “mean error”) may be calculated at differing levels of

aggregation. Table 1 provides the mean errors for several of
the various aggregations (in percent). The mean error for
aggregate population is the absolute value of the percent
error. The mean error for men and women considered separately
averagesto the aggregate mean error, so they are not displayed
in this table. When mean errors are calculated for the three
race and one Hispanic origin groups, they are larger than the
aggregate error, but the relative standing of the various
projections does not change. The errors made when projecting
by race offset each other. Therefore, the projection with all race/
ethnicity groups separated out ismoreaccurate than that implied
by the error associated with any single race/ethnicity grouping.
When sex and race are considered together, the mean errorsare
lower than the error associated with race aonefor thefirst two
projections and about the same as those for the last three
projections of the population. Finally, accounting for age, sex,
and race resultsin alarger aggregate error than any of the other
groupings considered. Examination of the detailed projections
does not indicate that using more aggregated age groups would
have increased the accuracy of the overall projections.

The population of both men and women were underprojected.
A closer examination reved sthat the difference was greater for
men than for women through the projection from 1990. Thefirst
two projections had markedly larger projection errors than the
last three. That the error was larger for men than for women
reflects the greater tendency for men to be undocumented
immigrants, thus, it is likely that the errors attributed to
underestimates of undocumented workers decreased because
population projection errors reduced as time passed. All five
projections correctly projected that there would be substantially
more women than men in the 16 and older population.

For all five labor force projections (three population
projections), the size of the white population wasunderprojected.
As whites made up 84 percent of the population in 2000, they
should also account for most of the error. Generaly, however, itis
eas er to measure and project largegroups. For al the projections,
theerrorsfor thewhite labor force projectionswerelessthan 84
percent of the error. Except for the projection from 1990, whites
accounted for more than half of the projection error.

Two population groups would be expected to be hard to
project: Asians and others and Hispanics. Both groups have
high immigration, are fairly heterogeneous, and are relatively
small. Asians and others accounted for 5 percent of the 16 and
older populationin 2000, but for each of the projections, thefirst
popul ation projection, they accounted for 27 percent of theerror.
For the next population projection, their numerical error sightly
exceeded theerror for whites. For thefifth popul ation projection,
theerrorswere much smaller, accounting for 16 percent of error.
However, their projected population was higher than actual,
unlike the other three groups.

Hispanicsmay be of any race, however, more than 90 percent
are white. Thus, errors in projecting the numbers of Hispanics
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Mean errors for various aggregations,
projections for 2000 made in 1986-94

Table 1.

[In percent]
Projection for 2000 made in—
Category
1986 | 1988 | 1990 | 1992 | 1994
Aggregate error ...........ccceveeuen. 2.4 2.4 0.8 0.8 0.4

Mean error for—
Race .......cccoceeenn. 6.4 6.4 4.3 3.5 1.5
Sex and race ............... 55 5.6 4.2 34 15
Sex, race, and age .............. 7.6 7.7 6.3 4.1 3.6

carry into the number of whites. It should be no surprisethat the
Hispanic population is difficult to project accurately because
Hispanics have high immigration rates and it is estimated they
arealarge component of undocumented immigration. Hispanics
accounted for 11 percent of the 16 and ol der population in 2000.
Errorsintheir population projection accounted for 38 percent of
theerror from 1986 and 37 percent of the projectionsfrom 1988.
For the labor force projection from 1990, which used the same
population projection for Hispanics as the previous two, the
error wasthesamesize (1.9 millionlow), but it now exceeded the
total population error (1.7 million low). This projection was not
based on the 1990 census. The 1992 and 1994 projectionswere
therelative size of the projection errors decreased. Even so, the
error in the number of Hispanics exceeded that for whitesin the
projection from 1992. The dynamic changes in the Hispanic
population are reflected in the difficulties of projecting this
group.

For the first two population projections (first three labor
force projections), the black population had relatively small
errors—Iess than their share of the population, which is 12
percent. This population group, though growing faster than
the overall population, has demonstrated a consistent path
of growth. The black population was the most accurately
projected group in the projections from 1994. For the pro-
jection from 1992 the error was much larger, and accounted
for 30 percent of total error. For the projection from 1994,
although the size of the numerical error was smallest of the
five (because the total error was by far the smallest), the
black’s share of the projection error waslarger than their share
of the population.

Errors by age, sex, and race or Hispanic origin in the
population projections. For each of the five population
projections, there are 108 errors to examine at the level of age,
sex, race or Hispanic origin. Table 2 provides summary
information about the depth and dispersion of the errors, in
thousands. It indicates that the population was underprojected.
The middle, half-way points, or medians are negative. For the
first population projection, three-quarters of the population
errorswere negative. It is apparent from the three lines of error
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dispersion that the more recent projections had a smaller range
of errors. Indeed, the ranges of errors dropped by athird. The
decreasein dispersionislarger that the changein the medians
of theerrors.

Which groups had the lowest underprojection? For the
projectionsfrom 1986 through 1992, it was white men ages 20
to 24. For the projection from 1994, it was Hispanic women
ages 25t0 34. (Theerror for thisgroup of women was always
in the lowest one-eighth.) White men ages 20 to 24 consist of
a large group with a large absolute error, but their relative
errorsaresmaller. Therelative errorsfor Hispanic women ages
25 to 34 are larger than those for white men ages 20 to 24.
Hispanic men ages 20 to 24 also have large errors—absolute
and rel ative—for the 1986 popul ation projections. Neverthel ess,
errorsin projecting the size of the 20- to-24 and 25- to-34-year
old Hispanic population also affected projecting the size of
the white population of the same age.

Which groups were the most overprojected? This varied
by year. For the 1986 population projection, it waswhite men
ages 50 to 54. For the 1988 popul ation projection, it waswhite
men ages 30 to 34, followed by white men, 35 to 39. For the
1994 projection, Asian and other women ages 50 to 54 were
the most overprojected group. Again, white men are alarge
group and the source of a large error. Also for the 1994
projection, Asian and others were overprojected as a group.
White men’s age groups were over- and underprojected, by
large amounts, but the population of older white men was
uniformly overprojected.

At this point, it is clear that the population projections
weretoo low; given that the aggregate | abor force projections
were much more accurate, it iseasy to infer that the projected
|abor force participation rates must be too high. It isnot clear
what effect the errors in the population projections had on
thedistribution of thelabor force by race or sex. That question
must be answered after examining thelabor force participation
rate projections.

AL G2 Summary of depth and dispersion of errors in
projections for 2000 made in 1986-94
[In thousands]
Category 1986 1988 1990 1992 1994
Depth
LOWESE ..ovviiiiiiiiiiic -965 —958 —622 | —495 —273
Lowest one-eighth ........... -167 -167 -114 | -106 -53
Lowest quarter ................ -100 -108 -56 —44 25
Half (median) ........... -36 -36 -22 -6 -10
Highest quarters -1 -1 23 16 8
Highest eighth......... 41 41 53 33 24
Highest ..o 136 137 226 195 75
Dispersion

Inner 50 percent 100 107 78 59 33
Inner 75 percent 208 208 167 139 76
Range ........coccvviieiiiinnn, 1,101 1,095 848 691 348




Labor force participation rates

Aggregate measures of labor force participation. What BLS
bringsto thelabor force projection processisits projection of
labor force participation rates. Although the population
projections currently account for most of projected labor force
change, study of the errors madein projecting the labor force
participation ratesisimportant al so.

Four of thefive labor force participation rate projections had
theaggregate labor force participation higher than theactual. As
table 3 indicates, the aggregate labor force rate has yet to reach
68 percent, though three of the projections anticipated that this
would happen by 2000. Given that 2000 was the last year in a
sequence of high economic growth, it is significant that the
projected labor force rateswere higher than the actual. Fromthe
projection made in 1988 up to 1994 the error in the aggregate
labor force participation rate decreased for each projection.
However, the 1986 projection was the second most accurate.
Comparing women and men, it is clear that men’s rates were
more accurately projected than those of women. All the
projected participation rates for women were high. As the
labor force rates of men change more slowly than those of
women, it is easier to accurately project their labor force
participation rate. This slower rate of change for male rates
may be ending at the older ages. A variety of incentives exist
that could result in higher labor force participation rates for
retirement age men. These include a change in the normal
retirement age under Social Security, and aswitch from defined
benefit to defined contribution retirement plans.

Sex and race or Hispanic origin. Mean absolute percent
errorsmay be cal culated also for the labor force participation
rates. For the aggregate error, they are the absolute value of
therelativeerrors. (Seetable4.) Errorsby gender providelittle
additional information beyond that for aggregate error—the
greatest difference from the aggregate error occurs with the
projection from 1994, which had the rate for women too high
and that for men too low—because there is no reward for

AELIERCM Projections of the 2000 labor force participation
rate, by sex and percentage point errors, 1986—
1994, and actual
Total Men Women
Projections Error (in Error (in Error (in
for 2000 Percent| PTCeM percent percent- Percent|Pereent-
made in— age age age
points) points) points)
67.8 0.6 74.7 0.0 61.5 1.3
69.0 1.8 75.9 1.2 62.6 2.4
68.7 15 76.0 1.3 62.0 1.8
68.2 1.0 75.3 .6 61.6 1.4
67.0 -2 74.0 -7 60.6 4
67.2 74.7 60.2

IELIEYM  Mean errors for various aggregations of the
projections for 2000, by sex, race, and age
[In percent]
Projections for 2000 made in—

Category
1986 1988 1990 1992 1994
Aggregate error ........... 0.9 2.7 2.3 15 0.3

Mean error for—
SEX eviiiiiiieeeeeees 1.1 2.8 2.4 1.6 .8
Race ......cccoevveiiinnnn. 1.2 1.9 9 .8 3.1
Sex and race ............ 4.4 5.9 2.8 21 3.0
Sex, race, and age .. | 14.5 9.8 5.7 6.2 5.1

offsetting errors. The mean absolute percent error for race
indicates that the worst projection was the one from 1994.
Labor forceratesfor the four race and Hispanic origin groups
shows that the percentage point error for 1994 was zero for
whites—their best projection—but that the projection from
1994 was by far the worst for blacks, Asians and others, and
Hispanics. The mean absolute percent errors were not weighted
by sizeof group. Whiteswere 83 percent of the 2000 [abor force,
so that for weighted measures of error, the most accurate year for
theoverdl labor forcewould bethe most accurateyear for whites.
For the mean absolute percent error by race and gender, the
projection from 1988 was | east accurate. It was not the case that
agood projection for menimplied agood projection for women,
but certainly the converse was not true. (The correlation of men
and women'’s errors is 0.33.) When the age structure is also
considered, then the projection from 1986 had the greatest mean
absolute percent error. The projection for this year also had the
greatest numerical error. Both the popul ation and the labor force
participation projections contributed to this error in the 1986
projection, with the popul ation too low and the participation too
high.

Thelabor force participation rate projectionsfrom 1994 had
the lowest error for whites, but had the worst errorsfor other
race groups. Because whites make up the majority of thelabor
force, the 1994 projection had the lowest error in labor force
participation rates. By contrast, the 1986 projection had large
errors in both the population and labor force participation
rate projections.

Age, sex, and race or Hispanic origin.  Overall, there are 108
|abor force partici pation rate projection errorsto examine. Table5
summarizes the cumulative errors for those categories, ranked
from most negative to most positive. The aggregate labor force
participation rates were too high in 4 of the 5 projections; the
median of the errors of the age-sex-race or Hispanic origin
participation rates were closer to zero than the errors of the
aggregate, with the exception of themost recent projection. If the
thesisisthat the labor force participation rates were too high to
offset population projections that were too low, then 4
projections of the 5 fit that mold. This information is also
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available in chart 1 (top panel), which has box-and-whisker
plotsfor the five projections. (See box on page 10.)

One desirable characteristic of the projections as a
sequence would be that the dispersion of the errorswould be
less for the more recent projections. The measures of
dispersionintable 5 (bottom) and chart 1 (top panel) indicate
that this was taking place until the 1994 projection. That the
most accurate projection is not the most recent made seems
to be a characteristic of labor force projections, this also
happened with the projectionsto 1990 and 1995.

Which groups had the worst labor force participation rate
projection error? The following tabulation illustrates the
answer to this question for each projection.

Projection Most Most

from— overprojected under projected
1986 .......... Black men18and 19 Asian and other men 60 and 61
1988 .......... Blackmen18and19  Asian and other men 65 to 69
1990 .......... Asian and other

women 16 and 17 Hispanic women 45 to 54

1992 .......... Black men60and 61 Black women 25 to 29
1994 .......... Asian and other

women 50 to 54 Hispanic men 60 to 64

The pattern here implies that small groups are hard to
project. For half the groups, 2 years of errors occur. With
the exception of black women 25 to 29, the remaining
groups are small.

“Were some age groups harder to project than others?’ To
examine this question, chart 1 (middle panel) presents box-
and-whisker plots of the errors by age-sex-race/Hispanic
origin groups. (We have six projection errorsfor whitewomen
ages 20to 24, six for black women of the same age, and so on.)
Although the median of the errors by projection year are near
zero, except for the 1994 projection, the data by age indicate
that therewassignificant variation in the errors by age. For
the 25- to-54-age group, which exhibits the highest |abor

IR Summary of errors in the components of the
labor force participation rates, for 5 years of the
2000 projection
Error 1986 1988 1990 1992 1994
Depth
Lowest .......cccueene -16.9 -9.8 -85 —-9.0 -10.6
Lowest eighth ...... -5.8 -35 -2.6 -3.4 —4.9
Lowest quarter .... -3.1 -2.1 -1.8 -1.3 -3.6
Half (median) ....... -1 .6 .6 4 -1.6
Highest quarter ... 3.1 35 2.3 1.8 .3
Highest eighth ..... 6.6 6.1 4.3 3.4 1.7
Highest .........c...... 12.4 111 8.3 7.6 7.1
Dispersion
Inner 50 percent ... 6.1 5.6 4.1 3.1 3.9
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force participation rates, the median of the errors were
either high or near zero, giving the source of the high
aggregate | abor force participation rates. For the older ages,
the median of the errors was below zero. For these age
groups for which thereis now great interest in their pattern
of labor force participation, there was a consistent pattern
of labor force participation projections that were too low.
L abor force participation ratesfor older men increased from
1985 to 1990, then decreased until 1994 and have increased
since then. These changes did not start at the same time
for all groups of older men. Starting with the 1996 |abor
force projections, BLS has projected this change in trend.
(It was among the first to do so.)

According to the box-and-whisker plots of labor force
participation rates by age group (chart 1, middle panel), it
is clear that the age groups younger than 60 were
overprojected. The labor force participation rates for
groups older than 60 were uniformly underprojected. Some
age groups were harder to project than others. The two
age groups with the largest boxes were those 18 and 19
and 65 to 69. Thelatter group had the most extreme errors.
However, the extreme errors for those 65 to 69 were high—
for Asian and other men in the 1986 projection and Asian
and other women in the 1988 projection.

Labor force

At this point, it is clear that the labor force participation
rate projections were, as a group, too high. However, the
aggregate labor force was fairly accurately projected. As
new labor force projections were reviewed within BLS, the
reviewers have an independent estimate of the aggregate
labor force and employment, which contributes to a more
accurate overall labor force. In the face of low population
projections, labor force participation rates were increased,
resulting in an accurate projection of the labor force.

Sex and race or Hispanic origin. Historically, BLS labor
force projections have been characterized as having
projected labor force levels too high for men and too low
for women. However, for 3 of the 5 projections in this
evaluation, the projected labor force for men was lower
than the actual. For women, all of the projected labor force
levels were higher than the actual. Thus, the traditional
view of BLS labor force projectionsis now wrong. For the
two projectionswith the largest overall error, the male labor
force was off by 2.2 million in 1986; women's labor force
was off by 1.4 million in 1990. In the projection with least
overall error, men and women'’s errors offset. In any case,
there does not seem to be a pattern of projecting labor
force better for one gender than the other.
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Box-and-whisker plots

“A boxplot isaway to look at the overall shape of a set of
data. The central box shows the data between the * hinges’
(roughly quartiles), with the median respresented by aline.
‘“Whiskers' go out to the extremes of the data, and very
extreme points are shown by themselves.” See W. N.
Venables and B. D. Ripley, Modern Applied Satistics with
SPLUS 2nd edition (New York, Springer, 1997), p.172.

Thegoal of box and whisker plottingisto examine
distributions; in this case, the distribution of errors. The
errorsare centered on zero (that is, they have amedian near
zero). We would like them to be tightly distributed around
zero. That meansthat the two quartileswould be near zero
and the remaining errorswould be near the upper and lower
quartiles (the vertical lineswould be short). Wewould like
no outliers, however, they do exist in this analysis, and
provide an interesting discussion.

The heavy white line in each box is the median. The
upper and lower edges of the box arethe quartilesor hinges.
The horizontal lines above and below the box indicate the
maximum and minimum val ues.

The following tabulation shows mean absolute percent er-
rors for various aggregations:

Projection for 2000 made in—

1986 1988 1990 1992 1994
Aggregateerror ........ 15 0.2 15 0.7 0.6
Mean absolute
percent errors for—

S < G 14 15 15 7 8

Race ..o 6.2 5.9 a7 39 34

Sexandrace ......... 6.3 5.6 55 4.0 4.1

Sex,race, andage... 15.4 12.3 9.1 75 85

Thefirst row of the tabulation substantiates the information
from this section’s overview. Once gender istaken into account,
the 1988 projection error increases. The 1988 projection had a
highly accurate projection of the level, but the labor force level
was too low for men and too high for women. The accuracy of
overdl projections is the result of offsetting errors. The other
four projections did not have large offsetting errors by sex. The
moredetailed measuresreveal wheretheerrorsweremade. Thus,
taking race and Hispanic origin into account increases the error
because less of the offset is concealed. In the 1988 and 1990
projections, the projected white labor force was too large,
compared with those of the black and Asian and other groups,
for which the labor force was projected too low. The 1994
projection accurately projected the whitelabor force, but that
for blacks was almost a million low. For all the projections,
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Hispanics were underprojected, by substantial amounts.

Taking race and gender into account, the error in the 1994
projection rises because the accuracy of the whitelabor force
level isdueto sizable offsetting errorsin the labor forcelevels
of men and women. Once age, sex, race (and Hispanic origin)
aretaken into account, the errorsincrease, as offsetting errors
of having some ages too high and others too low are taken
into account. This shows the pattern of error decreasing from
the 1986 projection to the 1992 projection, then increasing for
the 1994 projection. However, the accuracy of the overall labor
force was obtained through offsetting errors.

Age, sex, or raceand Hispanicorigin.  Table6 summarizesthe
cumulative errors for 108 categories of the labor force, ranked
from most negativeto most positive. Themedian of theindividual
errorsareall small, but negative. Thelow quartilesor hingesare
all negative and the high hinges are all positive—the errors are
grouped around zero. The innerquartile range decreased from
the 1986 projection to the 1992 projection, beforeadight increase
for the 1994 projection. However, the range and the inner 75
percent show a decrease through 1994. The errorsfor the 1994
projection were systematic, but not large.

Thewhite population and labor forceissignificantly larger
than the black, Hispanic, or Asian and other population and
labor forces. Thus, the largest numerical errors are in white
groups. For the 1986 through 1992 projections, the group with
the largest overprojection was white women ages 35 to 39.
For the 1994 projection, white women ages 40 to 44 had the
greatest error. By comparison, for the first four projections,
white men ages 20 to 24 were underprojected the most. For
the 1994 projection, Hispanic men ages 25 to 34 werethe group
most underprojected.

The older labor force had the greatest relative errors. The
labor forcefor these agesis small, so amodest numerical error

LIS Summary of errors in the components of the

labor force for 5 years of the 2000 projection
[In thousands]
Error 1986 1988 1990 1992 1994
Depth
Lowest .......cceee.. -518 -543 =372 —-326 -290
Lowest eighth ...... —244 —140 -118 -97 -100
Lowest quarter .... -93 -75 —62 —43 -59
Half (median) ....... —16 -14 —4 -6 -13
Highest quarter ... 0 9 21 13 4
Highest eighth ..... 39 55 97 61 26
Highest ................ 712 772 563 765 230
Dispersion

Inner 50 percent ... 94 84 84 55 64
Inner 75 percent ... 282 195 215 158 126
Range ........ccce.... 1,230 1,315 935 1,091 520




yields a large relative error. (See chart 1, bottom panel for
relative errors by age group.) For those age groupswith high
labor force participation, the relative errors had a median of
zero and the errors were closely grouped around the median.
Thelabor force participation rate projections at the older ages,
whichweretoo low for older men, had negative median errors
and wide dispersion around the median. Thus, the greatest
errorsin the labor force were at ages with modest impact on
the size of thelabor force.®

Distribution

For some users, the size and growth rate of the labor forceis
unimportant; the concernisfor the distribution between men
and women, among the various race and ethnic groups, or
among the various age groups. The text tabulation (page 10)
presentstheindex of dissimilarity comparing the projections
to the 2000 actual, by various levels of aggregation.

Projection for 2000 made in—

Index of dissimilarity 1986 1988 1990 1992 1994
by—
S i 07 08 03 03 04
[ o .6 .8 7 5 .6
Raceand SeX ........ccceeveueenee. 1.3 15 1.0 9 9
Race, sex,andage......cccceeuee 33 26 2.0 19 13

The index of dissimilarity may be interpreted as the amount
the one distribution has to change to be like another. In these
cases, it records how much the projected distribution has to
changeto belike the actual 2000 labor force distribution. Thus,
the 1986 projection would have had to change by 0.7 of a
percentage point to reflect the actual distribution of the labor
force between men and women. The projectionswere also quite
good in reflecting the actual composition of the labor force by
race. Taking race and gender into account, there is a higher
index of dissimilarity (or greater error) than when considering
raceor only sex. However, intheworst year, 1988, thedistribution
would have only needed to change by 1.5 percentage points.
Oncerace, sex, and age are al taken into account, the indexes
increase again; however, they improve with time, as the worst
year, 1986, is 3.3 percent and the best year, 1994, is 1.3 percent.
Even though the older |abor force was underprojected, the age
composition of thelabor forcewasfairly well projected.

Alternatives and confidence intervals

For each of the five labor force projections, BLS prepared three
aternatives (low moderate and high). This analysis focuses on
the middle or moderate aternative because BLS presents the
middle alternative in its presentations. However, a user could

High and low alternatives of the labor force for 5 years

Table 7.

of the 2000 projection
High alternative Low alternative
Projection for
2000 made Labor force |Participation| Labor force| Participation
in— (thousands) rate (thousands) rate
1411 68.0 134.5 65.7
146.8 70.7 137.7 67.3
156.2 715 141.8 66.1
156.5 70.1 147.3 67.3
153.4 68.7 143.6 65.5
140.9 67.2 140.9 67.2

reasonably expect the 2000 | abor forceto be between thelow and
high alternatives.

Unlikeprojectionsfor earlier years, some of these alternative
projections did not cover the actual. (Seetable 7.) Only the
projections prepared in 1986 bracketed or covered both theactual
2000 labor force and the participation rate. Given the
characteristics of the projectionswith thelabor forcelevelsmore
accurately projected than the labor force participation rates, one
would expect that the labor force projections would cover the
actual and thelabor force participation rateswould not. For three
of theprojections, thelow aternativelabor forcewas higher than
the 2000 actual. This happened for only two of the labor force
participation rate projections. The 1992 projection wasthe only
oneto haveneither thelabor force or participation rate confidence
interva cover theactua. Every possible combination of covering
and not covering occurred among the five projections.
Evaluationsof projectionsto earlier yearsindicated that the actual
labor force projection was covered by the dternatives.

THE PROCESS OF REVIEWING labor force projections helps
provide apicture of the strengths and weaknesses of the BLS
labor force projections model. Over time, this allows for
improvements in that model. Faced with population
projectionsthat were too low, BLS made subtle adjustmentsin
the labor force participation rate for the labor force ages 30 to
64, resulting in somewhat high aggregate labor force
participation rates. For users of the labor force projections
who needed projections of the size of the total |abor force or
of its growth rate, this projection would have served them
well. For users of projected |abor force participation rates, the
problem was with projections for older workers, whose rates
were too low. m
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