An evaluation of BLS’ projections
of 1980 industry employment

Employment was underestimated in projections

made in 1970, 1973, and 1976, estimates
of labor force growth and unemployment
turned out to be offsetting factors

JOHN TSCHETTER

The Bureau of Labor Statistics periodically publishes pro-
Jections of gross national product (GNP) and output and
employment by industry. These projections provide a frame-
work for BLS’ occupational projection program as well as
for employment analysis of energy. housing. transportation,
and defense issues. This article is a final step in the pro-
Jection process—evaluation of the projections of the 1980
economy. Evaluation is an important part of the projection
program, for only after the projected period has run its
course can we quantify the limitations of our projected data.

BLS published three projections of the 1980 economy.'
Those published in April 1970 underestimated employment
(including military) in 1980 by 4.0 percent: those published
in December 1973 underestimated employment by .9 per-
cent: and those published in 1976 underestimated employ-
ment by 1.4 percent. These errors were kept modest by
offsetting estimates: for example. an underestimate of labor
force growth was offset by an underestimate of the unem-
ployment rate. The 1980 recession slightly increased the
gap between projected and actual employment.

For the three projections, the absolute difference between
the projected and actual trends by industry was 1.9 per-
centage points per year. The absolute difference in the num-
ber of projected and actual jobs was 90,000 or 15 percent,
per industry. The larger differences, for the most part, oc-
curred among the smaller industries in terms of employment,

John Tschetter is an economist in the Office of Economic Growth and
Employment Projections, Bureau of Labor Statistics. Howard N Fullerton,
an economist in the same office, assisted in the preparation of this article.

12

BLS accurately projected one-third to one-half of the fastest-
growing industries.

Among major industries, projected employment levels in
State and local government and manufacturing were con-
sistently higher than actual levels: employment in the other
major industries was usually lower. The errors for manu-
facturing partly reflect the effect of the unanticipated 1980
recession on durable goods industries. (The projections are
intended to capture longer term secular trends. rather than
business cycle changes.) In addition. other factors such as
trade issues and their impact on manufacturing industries
were not sufficiently anticipated. As a consequence of the
errors for the major industries. each of the projections slightly
underestimated the long-term shift from goods- to service-
producing industries.

How good were the employment projections when com-
pared to alternative employment projections and projecting
techniques? The errors in BLS’ projections were the same
size or magnitude as the errors of projections developed by
two private organizations. And BLS® projections, which re-
flect models and judgments. performed better than two sim-
pler models.

There are five components of the 1980 projections: labor
force. aggregate or macroeconomic activity. industry out-
puts. industry employment, and occupational employment.
The labor force and occupational employment projections
have been evaluated.* This article evaluates the projections
of 1980 aggregate economic activity and industry output
and employment. It discusses errors in the employment pro-
jections and calculates the part which can be attributed to



the 1980 recession. It also examines the effects of industry
employment projections on occupational employment pro-
jections. Finally, the sources of errors in the employment
projections are determined.

Evaluation complicated by revisions

The 1970 projections of the U.S. economy in 1980 es-
timated industry employment trends over the 196880 pe-
riod; the 1973 projections estimated trends over the 1972—
80 period; and the 1976 projections estimated trends over
the 1973—80 period. Projected employment trends are based
on assumptions about labor force growth, unemployment
rates, and the adjustment between the number of employed
persons and the number of jobs.? One assumption is that
the economy will expand steadily toward full employment.
In 1970, employment projections assumed a 1980 economy
near full employment; in 1973 and 1976, they assumed a
point on a path towards full employment by 1985. Projected
trends in industry employment are based on assumptions of
total employment, level and distribution of the gross national
product, labor productivity by industry, and an input-output
matrix.

To emphasize the uncertainty of projections, BLS has tra-
ditionally developed scenarios which cover alternative as-
sumptions about employment and GNP levels. The projections
reviewed here are the middle or base scenario. While the
differences at the macro or GNP level among the scenarios
were moderately broad in terms of percentage and dollar
amounts, the differences in terms of trends were narrow.
This also applies for industry employment.

This evaluation is complicated by revisions in the series
which were projected. For example, the definitions and
methods for structuring the industries have changed twice.
The 1970 projections reflected the 1958 Standard Industrial
Classification (sIC); the 1973 projections reflected the 1967
sic; the 1976 projections reflect the 1972 sic. This and other
revisions mean that the projected values, as originally pub-
lished, cannot be directly compared to current data. For this
evaluation, the projected trends are applied to the revised
historical data series to obtain projected 1980 values which
are consistent across the three projections. In essence, the
base for each projection has been revised to reflect data
revisions. The projected trends are unchanged.

Total employment underestimated

BLS underestimated total employment growth in each of
the three projections by .2 to .4 percentage points per year.
The following tabulation shows projected and actual annual
growth rates in total employment for the three projections:*

Year Period
published covered Projected Actual Difference
1970 ...l 1968-80 1.5 1.8 -0.3
1973 ... 1972-80 2.0 2.2 -.2
1976 ............... 1973-80 1.8 2.2 -4

In the 1970 projection, BLS expected total employment to
grow 1.5 percent per year over the 1968—80 period; em-
ployment actually grew 1.8 percent per year, a difference
of 0.3 percent.

The difference between projected and actual trends re-
flects some offsetting estimates. BLS consistently underes-
timated labor force growth during the 1970’s, especially the
trends in participation rates for women.’ However, the low
labor force estimates were offset by estimated unemploy-
ment rates which were 1.7 to 3.2 percentage points lower
than actual rates. There was an upward trend in unemploy-
ment throughout the 1970’s, and the rate did not return to
the relatively low 1973 level following the 1973-75 reces-
sion, despite uninterrupted growth over the 1975-79 period.
The labor force underestimate was further offset by an
overestimate of the adjustment between the number of em-
ployed persons and the number of jobs. Because a person
can have two or more jobs, the number of jobs in the econ-
omy exceeds the number of persons employed.

The 1970 projections put the number of jobs in 1980 at
101.7 million, compared with the actual number of 105.9
million, a difference of 4.2 million jobs. The 1973 projec-
tions estimated the number of jobs would be 104.9 million;
the 1976 projections, 104.4 million.

One trend that has characterized employment over the
past several decades is the movement from the goods-pro-
ducing sector (agriculture, mining, construction, and man-
ufacturing industries) to the service-producing sector
(transportation, communication, public utilities, finance, trade,
other services, and government industries excluding mili-
tary). The projections slightly underestimated this shift. In
the 1970 and 1973 projections, the service-producing sector
was projected to account for 69.6 percent of all civilian jobs
in 1980, and in 1976 projections, 69.9 percent. In 1980,
70.8 percent of all civilian jobs were in the service-pro-
ducing sector. The difference for the most part can be at-
tributed to the unanticipated 1980 recession.

Industry differences modest

At the industry level, the differences between actual and
projected trends were usually modest. (See table 1.) For the
1970 projections, industry employment was expected to grow
an average of .86 percent per year over the 1968-80 period;
the actual growth was 1.08 percent per year, a difference
of .22 percentage points per year. The following shows the
mean projected and actual employment trends and differ-
ences by industry for the private economy, except house-
holds, for the three projections:® .
Absolute difference

Year Pro- Dif-
published jected Actual ference Unweighted Weighted Squared
1970 ...... 1.08 0.86 —0.22 1.30 1.02 1.81
1973 ..... . 231 207 -.24 273 205 359

1976 ...... 1.64 134 -.30 1.50 1.18 207

For the three projections, the difference between projected
and actual trends was less than 2 percentage points per year
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Table 1. Employment in 1980, projected and actual trends by industry for the private economy, except households
[Average annual rate of change]

1968-80 perlod 1972--80 period 1973-80 period

Industry Projected Dit- Projected on- Projected
inero | Actal | yoonce | in1973 | A& | tounce | int976 | Actual

Absolute
difference
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'rl:a?ée 1. Continued—Employment in 1980, projected and actual trends by industry for the private economy, except house-
olds
[Average annual rate of change]
1968-80 period 1972-80 period 1973-80 period Absolut
Industry Projected Di- | Projected Di- jocted Dit- orenc.
1970 | Aal | gy | iptgry | Actwal | ik | FRed | mcwar | DU | diflersnce
Medical and dental instruments .. ... ... .. 9 2.7 1.7 4.2 6.5 24 4.2 6.4 2.2 2.1
Optical and ophthaimic equipment . . ... .. .. 9 2.7 1.7 T 36 29 1.3 4.1 2.8 25
Photographic equipment and supplies . .. . . . 9 2.7 1.7 4.0 1.3 -27 2.0 14 -.5 1.7
Miscellaneous manufactured products . . . . .. .9 4 -.5 3 ~2.0 -23 1.1 2 -9 1.2
Railroad transportation .. ......... .. ... 6 1.1 A -2.9 -6 2.3 -2.2 -1.1 1.2 1.3
Local transit and intercity buses ... ... .. .. 6 1.1 4 1.0 2.5 1.5 4 ~.2 -.6 8
Truck transportation ... ............... 6 11 4 3.1 2.2 -.8 1.1 2.3 1.2 .8
Water transportation . .. ........ ... ... 6 11 4 2 2.8 25 -1.0 4 1.4 1.5
Air transportation . ... ... ... ... .. .. 6 1.1 4 40 5.7 1.8 1.8 3.1 1.3 1.2
Other transportation .. . ......... ... ... 6 1.1 4 1.3 9.3 79 2.0 6.5 4.5 43
Communications, except radio and television .9 1.7 .8 1.6 4.4 29 1.4 1.3 -1 1.3
Radio and television broadcasting . ........ 21 3.7 1.6 1.2 5.9 46 2.2 44 2.2 2.8
Electric utilities .. ...... ... ... ... ... 6 1.7 1.1 2 5.0 4.8 2.0 27 R4 2.2
Gas utilities . .............. ... .. .. 6 1.7 11 8 1.4 .6 -6 A 7 8
Water and sanitary services . ............ .6 1.7 1.1 41 5.4 1.3 4.1 2.4 -1.7 14
Wholesale trade . . .. ................. 1.7 2.8 1.2 2.0 39 19 1.8 3.1 1.3 1.4
Retail trade . . ... ................... 1.7 2.8 1.2 2.1 2.6 6 2.2 29 7 .8
Finance . ......................... 1.9 3.2 1.3 4.1 5.5 1.4 3.7 4.1 4 1.0
Insurance ... ...................... 1.9 3.2 1.3 2.0 35 1.5 2.3 2.6 3 1.0
Other realestate .. ................. . 1.2 4.2 29 1.3 6.5 5.2 1.8 3.8 2.1 34
Hotels and fodging places .............. 1.8 1.6 ~.2 2.4 2.8 3 2.3 34 1.1 6
Other personal services . ... ............ 1.8 1.6 ~.2 1.6 1.8 2 A 11 1.0 5
Miscellaneous business services .. ... ... .. 41 5.9 1.8 6.6 8.9 2.3 48 74 2.3 2.1
Advertising . ............ .. .. 41 5.9 1.8 2.1 5.7 37 8 2.7 1.9 24
Miscellaneous professional services 41 59 1.8 386 73 3.7 50 6.0 1.0 2.2
Automobile repair . ....... ... . .. . 1.7 39 2.2 34 49 1.5 2.3 5.0 2.7 2.1
Motion pictures . . ... ........ . . ... ... 2.1 39 1.8 3 1.0 7 A 2.5 2.4 1.6
Other amusements . .. ................ 2.1 3.9 1.8 33 44 1.1 1.8 4.7 2.9 1.9
Health services, excluding hospitals . . . ... .. 3.2 39 i 49 55 5 6.9 5.9 -141 .8
Hospitals ........... ... ........... 3.2 3.9 7 5.3 3.6 -17 4.6 4.1 -5 1.0
Educational services .. ................ 3.2 39 7 1.9 41 2.1 2.9 41 1.1 1.3
Nonprofit organizations ............. ... 3.2 3.9 7 2.9 33 3 24 24 -1 4
Note:  The actual trends are least squares growth rates; the projected trends are compound interest rates.

for two-thirds of the 293 industries (71 trends for the 1970
projections and 111 trends each for the 1973 and 1976
projections). Percentage differences, however, are not the
appropriate statistic for evaluating projections because they
allow positive differences to offset the negative differences.
The unweighted absolute difference, which looks at the dif-
ferences without regard to positive or negative signs, indi-
cates that the projected trends differed by 1.3 percentage
points per year for the 1970 projections.

Another way to evaluate the projection errors is to weight
the differences between projected and actual trends by the
employment size of each industry, that is, the weighted
absolute difference. This procedure reveals that the larger
differences occurred in the smaller industries, as the weighted
differences are smaller than the unweighted differences.

A final way to evaluate the projections is to fault a pro-
jection for particularly large errors in individual industries,
the root mean squared difference. The projections contain
numerous large differences between actual and projected
trends for individual industries. This is apparent in the pre-
ceding tabulation—the squared differences are considerably
larger than the absolute differences. The largest differences
between actual and projected trends occurred in copper ore
mining, plastic materials, synthetic fibers, metal stamping,
and other transportation equipment industries, all of which
are small in terms of employment.

These data suggest that the 1970 projections were the
most accurate, even though the projected levels (at least for
the total economy) were off by a larger margin than the
1973 and 1976 projections. The absolute differences, whether
unweighted, weighted, or squared, were smallest for the
1970 projection. In terms of employment levels, the absolute
difference was 149,000 jobs, or 15.2 percent of 1980 em-
ployment per industry, for the 1970 projections; 81,000
jobs, or 17.0 percent, for the 1973 projections; and 62,000,
or 12.9 percent, for the 1976 projections.

Major industry employment. Employment growth projec-
tions in government and manufacturing were consistently
overestimated, while employment growth in the other in-
dustries was usually underestimated. (See table 2.) The
overestimation of State and local government employment
reflects the cutbacks in government programs in the late
1970’s. The high estimates for manufacturing reflect, for
the most part, overestimates of production for durable goods
industries which, in turn, reflect the effects of the 1980
recession, the 1978-79 surge in oil prices, and an overes-
timate of domestic auto sales. These and other factors caused
employment in motor vehicles alone to decline 20 percent
between 1979 and 1980. Projected employment for 1980 in
motor vehicles was overestimated an average of 22 percent
in each of the three projections. Durable manufacturing
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employment declined .6 percentage points during the 1979-
80 period. Clearly, the recession increased the projections
€ITOrS.

Within manufacturing, projected employment in the high-
tech industries differed from actual employment by — 1.7
percent for the 1970 projections, 3.6 percent for the 1973
projections, and —3.1 percent for the 1976 projections.
Manufacturing high-tech industries include those with a greater
proportion of technology-oriented workers than the average
for manufacturing and a ratio of research and development
expenditures to sales near or above the average for all in-
dustries.” The projection errors for these industries were
less than the errors for manufacturing as a whole.

The low estimates of jobs in trade and services in each
of the three projections reflect greater than expected declines
in the average workweek and less than expected gains in
labor productivity. Again, the errors for some industries are
magnified by the employment shifts that occurred between
1979 and 1980.

Industry rankings. How well did BLS project the relative
growth rates of individual industries? With each projection,
BLS attempted to characterize the fastest growing industries.
In terms of employment, BLS correctly ranked 7 of the 17
fastest growing industries in the 1970 projections; 11 of 27
in the 1973 projections; and 15 of 27 in the 1976 projections.

In 1970, BLs projected that employment in office com-
puting and accounting machines, business services, and
medical and educational services would grow the fastest of
all industries in the private sector. These were among the
fastest growing industries. As projected, employment in
office machines grew 5.0 percent per year over the 1968-
80 period. Optical equipment and coal mining were two of
the fastest growing industries; BLS projected them to be
among the slowest.

We can examine the ability to project relative growth

rates across industries by calculating the correlation between
actual and projected trends. If our projections were perfect,
then the projected trends would explain 100 percent of the
variation in the actual trends—perfect correlation. The pro-
jected trends accounted for only 28 percent of the variation
in the actual trends in the 1970 projections; 33 percent in
1973; and 15 percent in 1976.

We can also examine the ability to project relative em-
ployment levels—the correlation between actual and pro-
jected 1980 employment levels. Here, the projected levels
explained more than 90 percent of the variation for each
projection. These differences in the explanatory power of
trends versus levels is to be expected because trends are
considerably more volatile in the long run.

Recession affects industry employment

The fact that BLS did not anticipate the 1980 recession
increased the difference between projected and actual trends
by 2 to 5 percentage points per industry. The projections
were not intended to be forecasts of a specific year, but
rather estimates of what the economy might look like as it
moves along a steady medium-term growth path toward full
employment. By emphasizing 1980, it appears that BLS
overestimated the medium-term trends for some industries,
for example, the auto industry where employment was ex-
pected to grow .4 percent per year over the 196880 period.
Auto employment declined .8 percent per year over the
1968—80 period, but grew 1.4 percent per year over the
196878 period.

We illustrate the effects of the recession by calculating
**projections”” of the 1978 and 1979 economies. The cal-
culation applies the projected 1968—80 industry employment
trends of the 1970 projections to the 1968-78 period to
obtain an estimate of 1978 employment, and to the 1968-
79 period to obtain an estimate of 1979 employment. The
following tabulation compares the mean absolute percent

Table 2. Employment in 1980 in major industries, projected and actual levels
[Numbers in thousands)
Projected in— Percent differences
Indust Actual

" 1910 173 1976 y 970 TR 1976
Total employment . . ...... ... ... ... 101,725 104,944 104,399 105,920 -4.0 -0.9 -1.4
GOVerMMENt . . . i 19,203 18,647 18,899 17,914 7.2 4.1 5.5
Federal ........... .. ... 5.647 4,893 5,105 5,126 10.2 -45 -04
Civilian . . ... ... e 2,184 2,055 2,142 2,207 -1.0 -6.9 -29
Military ... 3,463 2,838 2,963 2,919 18.6 -2.8 1.5
Stateand lacal . .. ... ... ... 13,556 13,754 13,794 12,788 6.0 76 79
PHVAIE . . . .o 82,522 86,297 85,500 88,006 -6.2 -19 -28
Agriculture ... 2,664 2,186 2,589 2,860 -6.9 -23.6 -95
MINIG .. 451 537 599 ¢x] -37.6 -257 -17.2
CONSITUGHON . . . .ot 5,546 5,286 5,384 5,865 -54 -9.9 -8.2
Durable manufacturing . .. ... .............. ... 13,167 13,757 13,167 12,423 6.0 10.7 6.0
Nondurable manufacturing 8,974 9,294 8,753 8,250 8.8 12.7 6.1
Transportation .. ... ... ... 3.085 3,278 3,037 3,250 -5.1 0.9 -6.6
Communication . ............ ... .. ... 1,116 1,304 1,318 1,362 -18.1 -4.3 -3.2
Public utitities . o 812 863 919 966 -15.9 -10.7 -49
Trade ........................ . 19,594 21,156 21,541 22,493 -12.9 ~59 -4.2
Finance and realestate ... ....... ... ... .. ... ... ..., 4,536 5,334 5,407 5,702 -204 -6.5 -52
Services, except households . .. ..................... .. 18,491 20,048 19,867 21,097 -124 -5.0 -5.8
Households .. ......... ... oot 2,770 1,825 1,291 1,598 733 14.2 -19.2
Other government enterprises .. ....................... 1,316 1,429 1,655 1,501 -12.3 -4.8 10.3
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errors in the employment projections of the 1978 and 1979
economies with those of the 1980 economy:

Year published 1980 1979 1978
1970 ...l 15.3 14.0 13.4
1973 ..ol 17.0 12.7 11.4
1976 ................ 12.7 9.8 8.2

Impact on occupational employment.  As noted earlier, in-
dustry employment estimates, along with a projected in-
dustry-occupation matrix, are the basis of occupational
employment estimates.® However, only the industry em-
ployment projection published in 1970 was used in the oc-
cupational employment projections. The 1973 and 1976
industry employment projections were used to estimate 1985
occupational employment.

To isolate the effect of industry estimates on occupational
projections, the industry estimates for 1980 are multiplied
by actual 1980 industry staffing patterns. This yields a pro-
jection of occupations which is then compared to actual
employment by occupation. A

Industry employment estimates caused some sizable er-
rors in the projections of occupational employment in the
1970 projections. For example, professional and technical
workers’ share of employment would have been overesti-
mated by 2.8 percentage points, the hypothetical share of
19.1 percent compared with the actual share of 16.3 percent.
To a large extent, the error reflected the overestimate of
State and local government. especially employment of
teachers. However, other elements in the occupational pro-
jections offset estimates of industry employment because
the projected share of professional occupations underesti-
mated the actual share by .8 percentage points. In the 1970
projections, the share of service occupations would have
been slightly overestimated because of the industry projec-
tions.

The following tabuilation shows the mean percent error
in 1980 occupational employment projections attributed to
1970 industry employment estimates (1973 and 1976 esti-
mates were not used to develop 1980 occupational employ-
ment, but are calculated here to show their implications):
Absolute

error

Year published Error

1970 ... 6.0 12.4
1973 .o -03 4.8
1976 ... -1.2 4.1

Unexpected structural changes

During the 1970's. several events substantially affected
the structure of the U.S. economy: the increases in energy
prices in 1974 and the 1979-80 period, and the increases
in food prices in response to the 1973 Russian wheat deal
and to weather conditions in 1978. These events were not
anticipated by BLS. They affected the performance and struc-
ture of the economy in several ways. The higher energy
prices. for example. were partly the cause for a considerable
deceleration in labor productivity growth. The economy was

also affected by new fiscal and monetary initiatives to con-
trol inflation.

Between 1970 and 1980, the labor force grew by 23.7
million persons, compared with 13.4 million between 1960
and 1970, a difference of 10.3 million. The magnitude of
the 1970-80 increase was not fully anticipated by BLS and
caused a number of problems for the projections. For ex-
ample, one factor in the slowdown in labor productivity was
the number of inexperienced workers entering the labor
force in the 1970’s. Also, demand for several industries
grew more rapidly than anticipated (the fast-food restaurants
component of retail trade, for example).

Source of the errors

Were our errors caused by erroneous assumptions, by
incorrectly specified models, or by other factors? In essence,
were we right for the wrong reason or wrong for the right
reason? Knowing the source of our errors may help improve
future projections and will also highlight the imprecise na-
ture of the projections. So far, the discussion has focused
on industry employment, one of the end products of the
projection process. Reaching this result involved (1) as-
sumptions about future trends in the labor force, unem-
ployment rate, aggregate labor productivity, and other
variables and (2) a model which depicted the structure of
the U.S. economy. The errors in projecting industry em-
ployment could have occurred because of incorrect as-
sumptions, incorrectly specified models, random errors, or
a combination of these factors.’

Emplovment. A first step in our projection methodology
is the derivation of total employment. This begins with a
projection of the labor force. The labor force, when com-
bined with an assumed unemployment rate among civilian
workers and an assumed level of Armed Forces, yields the
number of employed persons. This number is then adjusted
for dual jobholders and other factors to achieve a projected
estimate of the number of jobs in the economy.

To determine the source of the error attributed to each
component of the employment estimate, we calculated a
series of hypothetical employment levels. For the error caused
by the labor force assumption alone, we projected total
employment as if the correct unemployment rate, Armed
Forces, and other factors were known. A comparison of this
hypothetical employment with actual 1980 employment gives
a measure of the effect of the projected labor force estimate.
For the 1970 projections, if the projected civilian labor force
had been the only error, then the projected employment
would have been 8,641,000 jobs below actual employment.
If the projected unemployment rate had been the only error,
then the projected employment would have been 3,506,000
jobs above the actual employment. Thus, for the 1970 pro-
jections as well as the other projections, these two variables
were offsetting. (See table 3.)

Supplv GNP.  Another step in the projection methodology
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is the estimates of supply GNP. These estimates begin with
the derivation of employment from assumptions about the
labor force and the number of unemployed persons for the
target year. Employment was combined with projected an-
nual hours per employee to provide an estimate of total
annual hours paid. This figure, multiplied by output per
hour—aggregate labor productivity—yielded an estimate of
potential GNP. Because this estimate was derived from eco-
nomic resources, it is called ‘‘supply GNp.”" As seen in the
following tabulation, BLS consistently overprojected the 1980
supply GNP:
GNP (1972 dollars in billions)

Year published Projected Percent difference
1970 . ..cooiiiiat $1,729.2 17.3
1973 ... 1,718.9 16.6
1976 ..o 1,607.7 9.1
Actual 1980 ........... 1.474.0 —_—

To isolate the error which would be attributed to each com-
ponent of GNP, we calculated a series of hypothetical GNP’s.
For the error caused by the labor force assumption, we
constructed a projected supply GNP as if the correct labor
productivity, number of unemployed, and other factors were
known. A comparison of the hypothetical and actual 1980
GNP is the measure of the effect of the projected labor force
estimate.

For the 1970 projections, projected supply GNP was $255.2
million greater than actual GNe for the year 1980. (See table
4.) If the projected labor force had been the only error, then
the GNP estimate would have been $125.4 billion below the
actual figure. If the nonfarm labor productivity estimate had
been the only error, then the projected GNP would have been
$250.8 billion too high. Because of offsetting errors in pro-
jections of the labor force. unemployment. average work-
week, and other factors, the labor productivity error was
nearly the same as the total GNP error.

The largest source of error in the three projections of GNP
stemmed from overestimation of private labor productivity.
The 1973 projection assumed a considerable acceleration in
Jabor productivity, compared with its postwar growth. The
1970 and 1976 projections embodied only modest changes,
compared with past trends. In fact. a large deceleration in

Table 3. Factored errors in computation of total
employment

1970 projections | 1973 projections | 1976 projections
Millions | Percent | Millions | Percent | Millions | Percent

Totatemor .. ........ 41957 100.0 976 100.0] 1521 100.0

Error due to:
Civilian labor force . | —8,641| —206.0| —6,364 | —652.0| —4,752| - 312.4
Unemployment level | 3,506 83.61 3,506 359.2] 2.725] 179.2

Armed forces . . . .. 581 13.8| -150] —15.4 58 38
Adjustment tactor . . 678 16.2] 2.525] 258.7 699 46.0
Interaction. . ... .. -319( -7.6| -493 -50.5| -251| -16.5

Nore: Data reflect the cafculation of total employment (jobs concept) with the projected
value of an individual variable and the actual vaiue for all other variables in the employment
equation.

Table 4. Factored errors in computation of supply gross
national product
[Billions of 1972 dollars)
ite 1970 projections | 1973 projections | 1876 projections
" Biilion | Percent | Billions | Percent | Biflions | Parcent
Totaterror . ......... $255.2| 100.0 | $244.9| 100.0 | $133.7| 100.0
Error due to:
Labor force . ... .. —125.4] —49.1[-100.9| -41.2 | —-742 | -85.5
Unempioyment leve!. 56.1 22.0 53.4] 220 42.4 N7
Adjustment factor . . 16.8 6.6 33.7 13.8 15.6 1.7
Federal governmen .
employment . . . . -66| -26 -8] -3 -14] -10
State and local
government
employment . . . . -58] -23 -54] -22| -91] -68
Agriculture
employment . . . . 6 2 -3.0] -1.2 33 2.5
Agriculture
workweek. . .. .. 1.0 4 -1.0 -4] -16]| -1.2
Nonagriculture
workweek. . . . .. 721| 283 27.8] 114 28.2 211
Agriculture
productivity . . .. 9.5 3.7 10.5 43 7.6 5.7
Nonagricufture
productivity . . . . 250.8] 98.3| 2264 924 1307 97.8
Interaction . . . . ... -14.1| -55 3.8 16| -78] 58
Nore: Data reflect the calculation of supply GNP with the projected value of an individual
variable and the actual value for all other variables in the ‘supply GNP equation.

labor productivity trends occurred during the 1975-79
period.

Industry outputs. For all three projections, the absolute
difference between projected and actual industry output trends
was 2.68 percentage points per year per industry. In one-
third of the estimates, the difference between actual and
projected trends was less than 2 percentage points per year.
The absolute. unweighted, weighted, and squared differ-
ences were smallest for the 1970 projections:

Absolute difference

Year Pro- Dif-
published jected Actual ference Unweighted Weighted Squared
1970 .... 4.21 259 1.62 1.87 1.36 2.30
1973 .... 540 264 275 3.41 2.48 4.05
1976 .... 3.83 260 1.22 2.58 1.86 3.43

The largest overestimates of output usually occurred in
construction and durable manufacturing industries, reflect-
ing the effects of the 1980 recession. Residential investment
expenditures dropped over the 1979-80 period and as a
result, construction output was overestimated by 30 percent
or more. During the 1970’s, increases in the exploration for
oil and investment expenditures for commercial office build-
ings minimized errors in estimating construction activity.

Auto production was overestimated by more than 40 per-
cent in each projection. Problems in the auto industry af-
fected the steel, tire, and other supplying industries. The
influx of foreign steel and autos into the domestic market,
the 1980 recession, and energy-related problems were not
anticipated. The errors in estimating construction activity
affected the estimates of the cement and heating and plumb-
ing industries. However, these errors offset underestimates
in some industries such as the optical and ophthalmic equip-




ment, computers and peripheral equipment, and electronic
equipment industries. -

Industries with the largest projection errors included other
transportation equipment (motor homes, bicycles), copper
ore mining, other nonferrous ore mining, tires and inner
tubes, and primary copper products. These are small in-
dustries in terms of output.

GNP components. The components of GNP—consumption,
investment, foreign trade, and government—were more in-
dicative of 1979 than 1980. The difference, of course, is
because of the 1980 recession. The share of investment in
the 1980 GNP was overestimated by 1.1 percentage points
in the 1970 projections and 3.0 percentage points in the
1973 projections. (See table 5.) During the 1980 recession,
residential investment declined $11.9 billion (1972 dollars)
from 1979’s level, or 20 percent. The change in business
inventories dropped from a $7.3-billion increase in 1979 to
a $5-billion decrease in 1980. If 1979 had been the target
year of the projections, the investment errors would have
only been .2 to 1.1 percentage points. Producer durable
equipment’s share of GNP was also overestimated in the
three projections.

The errors in estimating consumption’s share of 1980 GNP
ranged from —1.7 to — .5 percentage points. If 1979 had
been the target year, the errors would have been slightly
smaller, —.1 to — 1.3. For all three projections, consump-
tion was expected to grow at about the same yearly rate as
total GNP, and this occurred. The most difficult component
of consumption to estimate was purchases of consumer
durables. In the 1970 and 1973 projections, consumer du-
rables were expected to grow slightly slower than total con-
sumption; the reverse occurred. Expenditures for consumer
nondurables were expected to grow modestly slower than
GNP; this pattern occurred. Expenditures for consumer ser-
vices were expected to grow either at the same rate or

Table 5. Percent distribution of demand gross national
product in 1980, projected and actual

Projections
Htem published in — Actual

1970 | 1973 | 1976 | 1979 | 1980

Gross national product. . . . . .. .. 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Consumption . ... ........... 61.4 61.4 62.6 62.7 63.1
Durable goods. . .. .. .. ... 8.4 9.2 M 9.9 93
Nondurable goods ... ... .. 23.3 241 M 23.9 241
Services. . . ... ....... .. 297 281 M 289 29.7
Investment . .. ... ... ... .. 16.2 171 16.6 16.0 14.1
Nonresidential structures . . . . 3.9 4.2 3.8 3.3 3.3
Producer durable equipment. . 6.8 7.3 7.6 8.2 8.0
Residential structures . . . . .. 43 4.1 3.7 4.0 3.2
inventories . . ........... 1.2 1.5 1.5 5 -3
Newexports . .............. 8 .8 14 2.5 3.4
Exports .. ........ ... .. 6.1 8.3 85 99 10.8
Imports . . . ............ -53 1 -75 | -72 -7.4 -7.4
Government purchases . ... .. .. 21.6 20.7 20.6 18.8 19.3
Federal. . . ............. 79 7.2 6.8 6.9 7.2
State and focal. . . . . ... ... 13.7 13.5 12.6 1.9 121