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Industrial Production and Capacity Utilization:
Recent Developments and the 1999 Revision

Charles Gilbert, Norman Morin, and Richard of computers, semiconductors, and communications
Raddock, of the Board’'s Division of Research andequipment accounted for more than half the growth.
Statistics, prepared this article. Matt Wilson provided The rate of increase in the output and capacity of
research assistance. these industries is now estimated to have been more
rapid than previously shown, especially in 1998.
In late 1999, the Federal Reserve published revisedpart from computers and semiconductors, industrial
measures of industrial production (IP), capacity, andoroduction increased about 2 percent annually over
capacity utilization for the period January 1992 the period, with little change in 1998 and a gain of
through October 1999. The production index for thel.8 percent in 1999 (table A.3).
third quarter of 1999 is now at 137.7 percent of The updated measures reflect both the incorpora-
output in 1992, compared with 135.2 percent reportedion of newly available, more comprehensive source
before the annual revision, and the capacity indexdata typical of annual revisions and the introduction
is 170.7 percent of output in 1992, compared withof improved methods for compiling a few series. The
167.9 percent reported previously. The rate of indusnew source data are for recent years, primarily from
trial capacity utilization—the ratio of production to 1997 on, and the modified methods affect data begin-
capacity—was revised up 0.1 percentage point, taingin 1992. In addition, the supplementary series on
80.7 percent for the third quarter of 1999. See chart 1the gross value of products are now expressed in
(Summary data as of January 14, 2000, for totall996 dollars; these series begin in 1977.
industry and manufacturing are shown in appendix The updated IP measures included annual data
tables A.1 and A.2.) from selected editions of the 1998 Current Industrial
Total industrial output increased at an annual rateReports of the Bureau of the Census and available
of 4.5 percent, on average, over 1995-99. The outpupreliminary data for about 15 percent of manufactur-
- ing from the 1997 Census of Manufactures. Annual
Note. Other contributors to the revision and this article include the data from the U.S. Geological Survey on metallic
following: Ana Aizcorbe, Cynthia Bansak, William Cleveland, Carol 31 nonmetallic minerals (except fuels) for 1997 and
Corrado, Mark Doms, Maura Doyle, Marcello EsteyaGloria . . .
Fennell, Meredith Krug, Marc Lanoue, Susan Polatz, and Dixon1998 were also introduced. The updating included
Tranum. revisions to the monthly indicator for each industry

1. Industrial production, capacity, and utilization
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Note. The production indexes and utilization rates are seasonally adjusted.
All the revised measures extend through December 1999; the earlier measures
extend through October 1999.
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(physical product data, production-worker hours, orter of the year, suggested that manufacturing utili-
electric power usage) and revised seasonal factors. zation rates were generally in line with previous
The revision introduced improved methods for Federal Reserve estimates. However, dividing the
measuring the production of computer and officeupwardly revised industrial production indexes for
equipment and of motor vehicles. The new monthlythe computer, semiconductor, and communications
production measure for computers is derived fromequipment industries by the Census utilization rates
detailed information on the major products producedyielded a noticeable upward revision of capacity in
by the industry. The new measures of motor vehiclethose industries.
production incorporate price weights for the different The capacity utilization rate for mining was
models of light vehicles; previously, all models of revised very little; the rate of utilization in electric
autos were weighted equally and all light trucks wereutilities was revised downward by 1.5 percentage
weighted equally in compiling an aggregate figure,points for the third quarter of 1999.
which was eventually benchmarked to comprehen-
sive Census data. L PRODUCTION BYMARKET GROUPS
The updated capacity and capacity utilization mea-
sures incorporated preliminary data on industry utili-The rate of increase of industrial production acceler-
zation rates from the 1998 Survey of Plant Capacityated in 1996 and 1997 and then slowed between
of the Bureau of the Census, which covers manu1998:Q1 and 1999:Q1 (table A.1). The slowing
facturing. Also included were updated data on capacreflected the effects of the economic turmoil in Asia
ity, expressed in physical units, from the U.S. Geo-on a number of industries, particularly within busi-
logical Survey, the Department of Energy, and othemess equipment, nondurable consumer goods, and
organizations. materials (chart 2). As Asian economies began to
The Survey of Plant Capacity is the source ofrecover in 1999, the economic outlook for some of
utilization rates for most manufacturing industries.the weakened U.S. industries brightened as well.
The preliminary results of the 1998 survey, which Among major market groups, the revised produc-
provided industry utilization rates for the fourth quar- tion index for consumer durable goods has advanced

2. Industrial production, market groups, 1989-99
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strongly in recent years, as the low rate of unemploy-output of energy materials fell about 1 percent in
ment and rising income have bolstered the demand998 and had regained only a portion of that decrease
for consumer goods. The index, which had risen aby the end of 1999.

an annual rate of 5 percent or more during 1997 and

1998, rose at an annual rate of 7.2 percent in 1999

During 1999, the output of automotive products, PRODUCTION BYINDUSTRYGROUPS
especially light trucks, continued upward from the

high level at the end of 1998. At the same time, theDurlng the past five years, the growth of industrial

series for household appliances fluctuated at a higﬁroductlon continued to be concentrated in durable

level, and the series for carpeting and furniture, Onmanufacturlng, which advanced 11.4 percent in

balance, moved upward. After a pause in mid-19971997 before gradually easing to 7.0 percent in 1999

the production of home electronics, including com-(table A.4). The relatively strong expansion n th|s_
puters, surged upward at an annual rate of abou?ectOr hag been supported by the sust_amed rapid
45 percent. increases in the output of computers, semlconducfcors

The nondurable consumer goods group, whic a}nd relat_ed electronic co_mppnents, ar_1d communica-
experienced a broadly based decline in the secongonS equipment. Production in these high-technology

- . i . Industries increased, on average, approximately
half of 1998, stabilized in 1999 as an increase in the40 percent per year from 1995 to 1999. The output of

output of consumer energy products offset oNgoNg, ey manufacturing industries was unchanged over

yveakness elsewhere. Producers of cigarettes, CIOtrt‘ﬁe four quarters of 1998 and then edged up in 1999.
ing, and paper products suffered setbacks in the p{:l?}] 1998, the economic troubles in Asia reduced

two years; in addition, the output of consumer Cheml'either through higher import volume or lower export

?nafgg]gi(;?s%dej?gb; V?lza?(al?;r‘f;’ma;egesg??ﬁegeggflolume, the domestic production of iron and steel,
as a whole. the Sroduction O']? some non-energy zong,ome chemicals, and other internationally traded
durable consumer goods, including consumer chemiQOOdS' Although many of these industries began to

cals. nicked up noticeably in the fourth quarter of recover last year, the production of civilian aircraft,
199é P P y q which had been a source of strength, declined from

The output of business equipment has been boostelate 1998 on. Production in mining a_nd utilities eased
S : N 1998 but showed less weakness in 1999.
by gains in the output of business computers and
office equipment that averaged more than 50 percent
per year from 1996 on. This market group’s increasesCAPACITY ANDCAPACITYUTILIZATION
slowed in 1999 because of declines in the output of
industrial equipment, farm equipment, and transitThe annual rate of capacity growth in manufacturing,
equipment, particularly railroad equipment and com-which averaged 6.1 percent per year in 1996 and
mercial aircraft and ships. The production of defensel997, accelerated to 7.0 percent in 1998 and then
and space equipment resumed its decline in 199@ased to 4.7 percent in 1999 (table A.5). The most
after an uptick in 1998. rapid expansions of capacity and the upward revi-
After having risen more slowly in 1997, the output sions of earlier estimates were again concentrated
of construction supplies accelerated in 1998 and earlyjn durable manufacturing, especially in the com-
1999, when it was lifted to an elevated level by puter, communications equipment, and semiconduc-
strong demand for housing and by unusually mildtor industries. The capacity increase in these indus-
weather, and then flattened in mid-1999. The outputries averaged more than 40 percent per year over
of industrial materials slowed in 1998, as increasedl995-99. The rest of the manufacturing sector
import competition and decreased foreign demandncreased capacity approximateBsdercent in 1995
resulting from the Asian economic crisis reducedand 1996, 3 percent in 1997 and 1998, ad fer-
output of internationally traded commodities such ascent in 1999. The capacity expansion in mining and
steel, paper, and chemicals. Output picked up agaiatilities was slower; in particular, the capacity in oil
in 1999. In contrast, the output of durable materials,and gas extraction and metal mining declined in
which include the fast-growing series for computer1999, whereas that for utilities increased 1.4 percent.
parts and semiconductors, advanced 7.3 percent ifihe North American Electric Reliability Council still
1998 and 9.3 percent in 1999. With a solid reboundprojects increases in capacity that will fall short of
in the production of chemical and paper materialsprobable increases in demand.
the output of nondurable materials, after having The rate of manufacturing capacity utilization—
declined in 1998, increased 4.9 percent in 1999. Thehe ratio of output to capacity—was revised up
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0.1 percentage point in the fourth quarter of 1998 an
0.3 percentage point in the third quarter of 1999| Data Availability
(table A.6). Utilization in manufacturing in the fourth
quarter of 1999 was 80.3 percent, a level 0.8 percent- Files containing the revised industrial production and
age point lower than the 1967—98 average. The rate cgpacny utilization data are available on the Board’s w%b
in both primary- and advanced-processing industrie site (www.federalreserve.gov/releases/gl7) and on dis-

fell a few percentade points from the fourth quarter of kettes from Publications Services (telephone 202-452-
W p g€ p q 3245). The revised data are also available through the

1997_ 'to the f?”r”_‘ quarter of 1999', . STAT-USA web site of the Department of Commerge
Utilization in mining fell substantially in 1998 and | www.stat-usa.gov). Further information on these reyi-

1999 because of declines in oil and gas WeI'I.driI.Iing sions is available from the Board’s Industrial Outp
and in metal mining. In the fourth quarter, utilization | Section (telephone 202-452-3197).

)

—

rates in mining and gas utilities were at below- A document with printed tables of the revised esfi-
average levels; in contrast, the rate of utilization in| mates of series shown in the G.17 release is availablg on
electric utilities was 95.8 percent, still a high level. request to the Industrial Output Section, Mail Stop 82,

Division of Research and Statistics, Board of Governagrs
of the Federal Reserve System, Washington, DC 20551.

TECHNICAL ASPECTS OF THEANNUAL
REVISION

equipment for the home (in consumer durables), and
The revision incorporated the updating of the com-computer parts (in equipment parts within durable
prehensive annual data and of the revised monthlgoods materials). However, whereas monthly input
source data used in the estimation of productionmeasures were previously used, quarterly data from
capacity, and utilization. More-up-to-date resultsDataquest, covering unit sales and unit values for an
were obtained from the 1997 Census of Manufac-average of about 450 distinct computer models in any
tures, the 1998 Survey of Plant Capacity, other annuadjuarter, are now used to estimate the real output of
industry reports, recent information on prices, andthe computer industry. These new data show a faster
revised monthly source data on physical products ancise in output in recent years and indicate that a larger
on labor and electricity inputsin addition, the meth- share of output has been sold for home use than
ods for estimating output for several industries wereindicated by the previously published indexes.
changed; however, the changes in structure in IP These individual computer series are now calcu-
leave the number of individual series at 267. Alonglated from detailed quarterly data on unit sales and
with the individual production series and seasonalunit values for three types of computers: PCs, note-
factors, the annual value-added weights used ibook computers, and computer servers and main-
aggregating the indexes to market and industrframes. The IP series for home computers is devel-
groups were updated. (See box “Data Availability.”) oped from data on PCs and notebooks sold to

consumers; for business computers the IP series is

developed from data on PCs and notebooks sold to

Changes to Individual Production Series businesses and all sales of servers and mainframes.
Data on overall sales of the three types of computers,
Computers regardless of the purchaser, are used to estimate the

IP series for computer parts.
This revision includes a new method for estimating Each new IP index for computer production is a
computer production. The index of the computer andmeasure of real output computed using a current
office equipment industry (SIC 357) continues to bedollar estimate of production and a constant-quality
based on the aggregate of three components: officgrice index. The nominal value of production is
and computing equipment for business (in the marketomputed as the sum of the estimated nominal value
group for business equipment), office and computingof production of each relevant computer model des-
tined for a specific market segment. Because the
quarterly data from Dataquest cover sales and not
production, the estimates of nominal production
1. Information about the sources of monthly data used to calculatfor each computer model must be derived. Annual

the indexes can be found in table 1 in “Industry structure of industrial hroduction—sales relationships are estimated for all of
production: classification, value-added weights, and description 01p

series” on the Board's web site (h'[tp://www.federalreserve.gov/gl?/the major product lines in the mdUStry (IBM note-
About.htm). books, Dell PCs, Compaq servers, and so on) by
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combining the detailed Dataquest data with the3. Growthin computer output, 1996-99
Census Bureau’s microdata on domestic production
of computers in its Longitudinal Research Data-

base. These relationships, available through 1997, are

extrapolated and interpolated and then applied to the—
quarterly data on computer sales.

Percent

Il Revised
Il Previous

The constant-quality price indexes for domestic -9
sales of personal computers and servers and main- 5
frames are computed as Fisher price indexes, treating
each model of computer as a separate good; a pro-— — a0

ducer price index from the Bureau of Labor Statistics
(BLS) was used for notebook computers. The Fisher—
price indexes computed using the detailed Dataquest
data are similar to estimates derived from “hedonic” e
regressions. These regressions are used to estimate _
the value of the different features of computers (such o7 Data e fourh auarter (o fourh quaer. The growth for e revious
as CPU speed, memory, and so on), which are then
used to derive a constant-quality price index for
computers. tion of light trucks to have risen more rapidly over
The new quarterly production index for computers1992-99. These revisions reflect the changes in
(chart 3) rises considerably faster in 1998 and 1999he product mix that have occurred in the 1990s. In
than previously reported. The surge in 1998 wasparticular, the production and demand for light trucks,
broad-based across computer platforms. Early irespecially expensive sport-utility vehicles, skyrock-
1999, the production of PCs for home use spikedeted over this period, resulting in a pronounced shift
when demand was spurred by rapidly falling prices.in the product composition and in the relative prices
Later in the year, the production of servers increaseaf light vehicles. These revisions to the indexes for
markedly. In 1999, the expansion of computer pro-autos and light trucks were largely offsetting, so the
duction returned to about the same rates that preaggregate indexes were little changed.
vailed from 1994 to 1997.

1997 1998 1999

Changes in Other Series
Autos and Light Trucks

The monthly indicators for four other series have
The method for deriving the output of autos and lightchanged in this revision. Beginning with data for
trucks (SIC 3711 pt., 3 pt.) was improved to capturel992, the series on bolts and fasteners (SIC 345)
in a more timely way shifts in the product mix and and on metalworking machinery (SIC 354) use
relative values. Before this revision, the productionproduction-worker hours in the respective industry as
indexes for autos and for light trucks were calculateda monthly indicator; previously, the series had been
from simple counts of units assembled, and an aggrebased on electric power consumption. Effective in
gate index was benchmarked to comprehensive outt997, the monthly indicators for railroad equipment
put measures derived from data in the Census ofSIC 374) and for flat glass (SIC 321) are also
Manufactures and the Annual Survey of Manufac-production-worker hours; previously, they were based
tures. In this procedure, variations in relative valuespon quarterly physical product data that are no longer
resulting at least in part from shifts in the product collected. (See box “Source Data in Monthly IP.")
mix, were often captured only during the annual
revision process.

In this revision, the IP indexes for autos and light New Annual Data

trucks from 1992 forward are computed as annually
weighted Fisher quantity indexes; the calculationsThis annual revision incorporated a smaller incre-
use data for each vehicle model that include thement of new annual data than is usual for an annual
number of units assembled monthly and the list pricerevision. A typical revision includes new comprehen-
at the start of the new model year. Compared with thesive annual source data on the output of all manufac-
previous index, the revised index shows the output ofuring industries as well as on the output of the metal
autos to have increased more slowly and the produamining and nonmetallic minerals industries. In this
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Source Data in Monthly IP

The source data for the industrial production index for
month become available over several months (see tah
After the first estimate for a month is published—abo
15 days after the end of the relevant month—the d
are subject to revision for the next three months. T
gradual availability of source data accounts for the ser
of revisions. The major types of source data for t
industrial production index are physical product dat
production-worker hour data, and electric power u
data.

The first estimate of IP for a month includes data
both physical product measures of output (20 percent
the overall index in 1999) and production-worker hou
(28 percent of the index). Electric power use data a
additional physical product data become available for
second estimate of IP for a month; with this first revisia
to a month, source data are unavailable only for ab
15 percent of IP. Additional monthly and quarterly phys
cal product data become available during the next t
months, bringing the physical product content of IP up
43 percent by the fourth estimate for the month and
45 percent after an annual revision.

Proportion of industrial production covered by data
available in successive monthly estimates, 1999
Percent

Month of estimate

Type of data
1st ‘ 2nd| 3rd‘ 4th

Physical product ............. 20 il 422 43
Production-worker hours.. ... ... 28 28 28 28
Electric poweruse............ . 0 26 26 26
Federal Reserve estimafes.. .. 53 15 4 3
Total industrial production ....| 100 100 100 100

1. Includes provisional series totaling nearly 13 percent of IP that
derived from weekly data and for which the actual data may lag seve
months.

2. Includes quarterly data totaling 6 percent of IP that, on average,
received for the third estimate of industrial production. Specifically, dg
are available for the second estimate of the last month of a quarter,
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third estimate of the second month of a quarter, and the fourth estimatg of

the first month of a quarter.

3. This figure refers only to those individual series that both initial
and ultimately are based on the hours data.

4. Estimates for series not yet covered by data for physical prod
production-worker hours, or electric power use.

5. Includes monthly and quarterly physical product data totaling 2 p|
cent of IP that typically are available too late for inclusion in the curre]
index.
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American Industrial Classification System (NAICS)
and data classified by the U.S. Standard Industrial
Classification (SIC) were an auxiliary product, the
new data covered only about 15 percent of the IP
series. A full set of 1997 annual indexes, as well as
partial results for 1998, should be incorporated in the
annual revision published this year. The Federal
Reserve plans to issue IP indexes grouped on a
NAICS basis in late 2001.

Weights

The IP index is an annually weighted Fisher index.
The weights are expressed as annual unit value
added, that is, value added (an annual series in dol-
lars) divided by an IP index for the year. In this
revision, the annual value-added data were updated
if available (table A.7). For the period after the latest
available value-added data, the unit-value-added fig-
ures were estimated from available data on producer
prices through the most recent year and then extrapo-
lated for the following year.

The available reports from the 1997 Census of
Manufactures as well as revenue and expense data
reported by the Department of Energy and the Ameri-
can Gas Association provided industry value-added
data for selected manufacturing industries and utili-
ties through 1997. The latest value-added data for
mining come from selected reports from the Census
of Mineral Industries for 1997; otherwise, the 1992
Census was the source.

Revised Monthly and Quarterly Data

The monthly and quarterly physical product data that
are used to measure the high-frequency movements
of many IP indexes were updated to capture data
that became available after the close of the regular
four-month reporting window. Monthly data on
production-worker hours or sales of electric power in
kilowatt-hours to industry groups, along with esti-
mates of trends in output per worker-hour or kilowatt-
hour, are used to indicate the monthly change in
output for many individual IP indexes. The Bureau of
Labor Statistics benchmark of the employment data

annual revision, however, additional annual observafor March 1998 was incorporated in this revision.

tions were available for only a small number of

manufacturing industries because results from the
1997 Census of Manufactures were available for only——77m——
a portion of manufacturing. In addition, because the 2. The aggregation procedures are described by Carol Corrado,

primary establishment classification system use<§

harles Gilbert, and Richard Raddock in “Industrial Production and
apacity Utilization: Historical Revision and Recent Developments,”

by the Census of Manufactures was the new NortlFederal Reserve Bulletivol. 83 (February 1997), pp. 67-92.
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Revised data on the sales of electricity to industriegshe models better captures advances in technology
since 1992 were incorporated as well. Because ofhat are “embodied” in capital goods. In addition, the
offsetting revisions among the component seriesprocedures for estimating capacity series for light
through 1997 the annual revisions of the growth ofvehicles and semiconductors were modified.
total electric power use were generally small; com-
pared with the pre-revision estimates, electric power
use now decreases more in 1998 and falls less rapidl
in 1999 (table A.83
The 'afgeSt effec_t of these changes on .IP resulteq.he Federal Reserve Board’'s capacity indexes
from the incorporation of new data on semiconductor, g ;
! , attempt to capture the concept of sustainable maxi-
output and prices for 1998. Compared with the pre-
) . . mum output—the greatest level of output a plant can
vious estimate, the real output of the semiconductor . ' ~. . .
) X . . maintain within the framework of a realistic work
industry is now shown to have risen nearly twice as

fast in 1998 and almost one-third faster in 1999. TheSChedqIe after factoring in _normgl downtime and
ssuming sufficient availability of inputs to operate

measure of real output of semiconductors is derive 2 .
. : he capital in place. The concept itself generally
from an estimate of the nominal value of U.S. produc- . ; ,
conforms to that of a full-input point on a production

tion and a price inde%.The revisions to output result function, with the qualification that capacity repre-

primarily from the incorporation of quarterly price . . .
data for 1998 for two important tvpes of deviceS'SentS a sustainable maximum rather than some higher
P yp “unsustainable short-term maximum. Capacity esti-

memory _chlps and computational MICTOPTOCESSOIS,ates for most manufacturing industries are based
These price indexes are calculated once a year when .
. . on responses to the Survey of Plant Capacity (SPC),
detailed quarterly data for the previous year become .
: . S conducted by the Census Bureau and partially funded
available. In the meantime, these price indexes arg

estimates based on producer price indexes for thesaey"g?: Izzgetrh‘::nRgger\éféeﬂgeosﬁ(;?;uiizf;r?eﬁcggn;;?r
devices from the BLS. P P

ity. Capacity and output data reported in physical
units from government and trade sources are avail-
able for portions of several industries within manu-
Measurement of Capacity facturing (paper, industrial chemicals, petroleum
refining, primary metals, and motor vehicles) as well
The revisions to capacity and utilization incorporated@s for electric utilities and a portion of mining. In the
the revised production indexes, the pr(_:.|iminaryabsen_ce_of utilization data for some mining series,
results of the 1998 Survey of Plant Capacity, andcapacity is based on tre_nds through peaks in produc-
updated measures of capacity in physical units fofion. Overall, capacity indexes are constructed for
selected industries. In addition, improvements in theSeventy-eight detailed industries (fifty-five in manu-
capital input measures and in the models used téacturing, twenty-one in mining, and two in utilities),
estimate manufacturing capacity were introducedWhich mostly correspond to industries at the two- and
The new capital flows table for 1992 of the Bureau ofthree-digit SIC level. . _ .
Economic Analysis was incorporated into our esti- Six general steps are involved in calculating the
mates of capital inptt The improved specification of utilization rates published by the Federal Reserve.

&apacity Estimation Procedure

Step 1. Implied capacity indexesICAR) are

3. Seasonal factors for the electric power series have bee A . .
reestimated by using data through April 1999. Seasonal factors fo?:ons'truc[ecl by d'V'd'ng a prOdUCt'on mdeXR()

worker hours were based on data through October 1999. Factors fddy & utilization rate (J,) for an end-of-year period:
the monthly physical product series were based on data through JunfCAR = IPt/Ut' For industries whose capacity indexes

or later in the summer. . . .
4. The data for the individual devices are aggregated using FishePT€ based on the SPC, the calculation is done using

aggregation methods. See “Industrial Production and Capacity Utili-fourth-quarter data; for other industries, the calcula-
zation: Historical Revision and Recent Developments” for a generaltjgn typically uses December data. These indexes are

description of the methodology. . . . . .
5. Additionally, the price index for semiconductors was expandedeXpressed’ like the industrial production indexes, as a

to include information available beginning in 1996 on embedded
microprocessors. The market for embedded microprocessors—chips
for noncomputer applications, such as cars, video games, and network
routers—is relatively small, but it is one of the most rapidly expand-
ing segments of the semiconductor industry. tal Stock Estimates for Manufacturing Industries: Methods and Data,”

6. A capital flows table shows the asset composition of each indus1996 (http://www.federalreserve.gov/releases/gl7/capital_stock doc-
try’s capital spending. See Michael Mohr and Charles Gilbert, “Capi- latest.pdf).
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percentage of production in a base year, currenthfrom measures of cyclical variation in the overall
19927 economy or industry-specific cyclical variation. The
Revisions to the implied capacity indexes can arisalifferences are, however, correlated with past differ-
from either revisions to the industrial production ences for many industries. The implication is that,
index or to the utilization rates. For example, in generally, the regression procedure smooths through
this revision, the production index for computerscorrelated noise without discarding useful SPC
(SIC 357) displays faster growth because of aninformation.
improvement in the methodology for measuring com- The final annual growth rates for the individual
puter output. Consequently, the capacity index forFRB capacity series are generally equal to the growth
computers required a similar revision. The revisedrates for these baseline capacity estimates. The
implied capacity indexIP,/U,) fully incorporates the remaining steps translate the baseline estimates into
revisions to production and the new data on utiliza-the final monthly individual and aggregate FRB series
tion rates. on capacity and utilization.

Step 2. The implied capacity indexes are related Step 3. A monthly time series is formed by inter-
to alternative indicators of capacity growth in a polating between the fourth-quarter baseline capacity
regression model. The Federal Reserve’s estimates a@idexes produced by the regression models. A new
annual capacity growth at the most detailed level arenterpolation procedure, which was introduced in
derived from the fitted values of the regression mod-March 1999, allowed capacity growth rates to change
els that relate the implied capacity indexes to thesesmoothly over time; with this revision, the monthly
alternative indicators; in general, the regressions ardata for 1992 on were reestimated using the new
designed to improve the year-to-year changes in therocedure. Previously, monthly capacity figures were
implied capacities but to leave their trends intact.  computed based on the assumption of a constant

For some industries, the alternative indicatorsgrowth rate of capacity throughout a year, with poten-
include the physical capacity measures and timeially abrupt changes in growth rates between the last
trends. These regressions essentially re-trend thmonths of one year and the first months of the next.
physical capacity estimates to the trend growth pattAt the most detailed industry level, the new capacity
of the preliminary implied capacity indexes. For estimates maintain the same growth rates from fourth
industries whose capacity indexes are based on thguarter to fourth quarter that were calculated under
SPC, the alternative measures of capacity includéhe previous procedure.
estimates of industry capital input; trends; occasional
dummy variables for level shifts, outliers, or trend Step 4. An adjustment may then be applied to
breaks; and variables related to the average age @émove capacity that accommodates seasonal swings
the capital stocR.(See box “Modeling Capacity with in output. This adjustment is prominent in the capac-
Utilization Rates from the Survey of Plant Capacity” ity index for electric utility generation, in which the
for more detail.) margin for summer peak loads is removed from the

For industries whose capacity indexes are based oequipment’s rated capacity.
the SPC, the alternative indicators, such as the capital An adjustment may also be applied to retain con-
measures derived from investment data, come fronsistency with historical utilization levels based on the
surveys other than the SPC. They should be uncorrevicGraw-Hill/DRI survey, which was the primary
lated with the sampling errors for the utilization rates,source of the level of utilization rates from 1954
which would then not be present in the fitted valuesthrough the mid-1970s. Generally, utilization rates
for the models. The differences between publishedrom the Census survey, now the main source for
Federal Reserve capacity measures and impliechanufacturing utilization rates, were lower, on aver-
capacity indexes from the SPC are not predictableage, than those of the discontinued McGraw-Hill/

DRI survey for the fourteen years they overlapped;
thus, to maintain continuity, the Federal Reserve utili-

7. For example, if the production index in the fourth quarter of zation rates for major industry totals and subtotals

1999 is 150 (150 percent of the average of 1992 production) and thejiffer from those issued by the Census Bureau.
related utilization rate is 80 percent, the implied capacity index is
150/0.8 = 187.5. )

8. In the Survey of Plant Capacity, the definitions of capacity have Step 5. The monthly capacity aggregates are con-

changed somewhat over time. For the 1974-88 period, the utilizationstrycted in three steps: (1) total value added for the

rates based on the “preferred capacity” definition are used to con- . .
struct the implied capacity indexes; for 1989 to the present, thos@ggregate is divided by the sum of the component

based on the “full production” definition are used. capacities weighted by unit value added to calculate
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Modeling Capacity with Utilization Rates from the Survey of Plant Capacity

Capacity indexes for industries that account for nearly The new models relax the implicit assumption in the gld
80 percent of total industrial capacity are based on regresmodels of a unit coefficient o, and add the variables
sions using results from the Survey of Plant Capacity (SPC)related to the age profile of the capital stock. Given e
The capacity model for an industry relates its implied mates of the capital measures, these regressions prov
capacity index ICAR), constructed by dividing the Federal convenient means of estimating capacity for years bey
Reserve production index for that industry by the time the most recent SPC.

series of the Survey of Plant Capacity utilization rates, to The trend terms in the model attempt to capture deternp
deterministic trendst), measures of industry capital input istic growth in capital productivity. Additionally, dummy

5ti-
de a
bnd

n-

(Ky, variables that capture the age profile of the capitalvariables are occasionally included to account for a shift
stock @), and various dummy variables (tH&). The in trend or in level, or to account for an obvious outligr.
natural logarithms of the variables are modeled as Several series have a level shift dummy variable for the
post-1994 period, when the sample on which the SPQ is
log(ICAR) = a, + a;t + b;jlog(K,) + c,log(A) based increased about 70 percent, to between 16,000, and
17,000 plants.
+ 20Dy + . The capital input measures reflect the flow of serviges
If the log of capital input is subtracted from both sides in CEMTEE LT 11D ! St.OCkS @i prgductlve _assets, Wh'(_:h n
. . . rn, are based on estimates of industry investment in |the
the expression above, it can be interpreted as a model ot1!J . . N
capital productivity at capacity: various asset categories. The capital input measures| are
pitatp y pacity- developed from industry-level investment data from the
_ _ Census Bureau’s Annual Survey of Manufactures and Cen-
GRIISAIRIG) = 8y it =Rl - Gleeey) sus of Manufactures; from new business investment and

+2dD;; + . deflators by asset type derived from the BEA's national
income and product accounts; and from the BEA's capital
The fitted values from the regression model are used aflows tables (CFTs), which provide a detailed breakdoyn

the baseline estimates of capacity. This procedure attemptsf the asset composition of industry-level investment for

to capture the measurable changes in capacity that arselected years. Updating estimates of industry-level
reflected in the flow of services from capital formation and asset investment and incorporating the most recent
in trends in capital productivity, related to, among other (1992) yielded substantially stronger capital input growth
than previous estimates; from 1992 to 1999, the annual
Previously, capacity was modeled such that capital pro-average growth in capital input was revised upward abput

things, the age profile of the capital stock.

ductivity was a deterministic function of time and of
dummy variables:

log(ICAR/K,) = 8 + Zati + 2dD; + U;.

0.8 percentage point, to 3.2 percent.
The age variable is the ratio of the age of an indust

nd
FT

’

S

capital stock relative to its expected service life, given
the mix of assets that compose the stock. This measure,

an aggregate annual utilization rate; (2) the resulting Step 6. Utilization rates for the individual series
annual utilization rate is then divided into the corre-and aggregates are calculated by dividing the perti-
sponding IP aggregate to calculate an annual capacityent monthly production index by the related capac-
index; and (3) the annual capacity index is interpo-ity index.

lated using an annually weighted Fisher index of

its constituent monthly capacity series to derive th
monthly capacity aggregateFor the very recent
period, since the latest full year of utilization rate

data (1998 in this revision), each monthly capacity apacity estimates for autos (SIC 371 pt.) and for

aggregate is extrapolated by this same Fisher inde ght trucks (SIC 371 pt.) are constructed from esti-

adjusted by a factor that accounts for the diﬁerenceﬁ o )
in their relative growth rates. mates of the peak historical assembly-line speed and

the number of hours that can be worked at each plant
in the United States. Annual linespeed data and the
number of shifts at individual plants are reported in
Ward’s Automotive Reports. An annual capacity
count for a plant is calculated by multiplying the peak
linespeed by the hours per year that the plant could

eSpecial Methods for Light Vehicles and
Semiconductors

9. More detail on the aggregation procedure is available in “Indus-
trial Production and Capacity Utilization: Historical Revision and
Recent Developments.”



Industrial Production and Capacity Utilization: Recent Developments and the 1999 Revisi®Y

Modeling Capacity with Utilization Rates—Continued

expressed as a percentage, represents the portion of thechnological change is vintage specific, that is, it is emb
aggregate life of a given mix of assets that has been useded in the design of new equipment and structures, ra
up. In several studies, age variables have been used tihan affecting all existing inputs in the production proce
capture the effect of embodied technological chahge. For manufacturing as a whole, the age of the capital stoc

1. See, for example, Richard McHugh and Julia Lane, “The Age of shorter-lived assets helped bring down the average ag

esis,” The Review of Economics and Statistie®ml. 69 (May 1987), s . . . .
pp. 362-67; Richard Nelson, “Aggregate Production Functions and MediumOf the individual asset classes continued to increase in

ber 1964), pp. 575-606; and Michael Gort, Byong-Hong Bahk, and Rich-

ed-
her
5S.

Kin

The idea of embodiment is that productivity-augmenting years (left panel) peaked in 1988; for the next few years, a
shift in the composition of investment spending toward

e of

Capital, the Age of Utilized Capital, and Tests of the Embodiment Hypoth- the capital stock. On balance. however. the age of the sfock

the

Range Growth ProjectionsAmerican Economic Reviewol. 54 (Septem-  early 1990s until a surge in investment in the mid-1990s

ard A. Wall, “Decomposing Technical ChangeSouthern Economic Jour- drove dovyn the ElfE of the cap|tal stock relative to fts
nal, vol. 60 (July 1993), pp. 220-34. expected life (right panel).
Average age of capital, 1959—99
Years Percent
— — 46
o — 90 — Age relative to average — u
expected service life
—
— — 85 — 40
— 38
L b L] L b L]
1965 1972 1979 1986 1993 2000 1965 1972 1979 1986 1993 2000
run. Before this revision, all autos and light trucks because their IP index exhibits extraordinarily fast

were weighted equally in compiling the aggregategrowth; therefore, an implied capacity index based
figures. With this revision, the plant-level data areon the IP index is difficult to model beyond using an
now aggregated using price weights for the differentexponential trend. The new capacity model is based

models of light vehicles. The method adopted in thison an implied capacity index constructed by di
revision better captures shifts in the composition ofing the number of chips produced (based on

vid-
data

vehicles produced. If a plant produces multiple mod-from the Semiconductor Industry Association and the

els on one assembly line, the model price attributedBureau of the Census) by the SPC utilization
to this plant is computed as a weighted average ofhis implied capacity index, instead of the stan

rate.
dard

model prices according to estimated production lev-one computed using the IP index, is then fitted using
els at the plant. The new approach indicates a shifthe alternative capacity indicators, such as capital

over time toward capacity of more expensive lightinput. The fitted values from the regression are
trucks. multiplied by the ratio of semiconductor IP to

then
the

The capacity index for semiconductors (SIC 3674)chip count. The growth of the ratio is a measure of
is estimated slightly differently from the other SPC- quality change in semiconductors. O

based indexes. Semiconductors are treated differently

Appendix tables begin on page 198.
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APPENDIXA: SUMMARY TABLESBASED ON THEG.17 RELEASE JANUARY14, 2000

Al

Revised data for industrial production, capacity, and utilization for total industry, 1987-99
Seasonally adjusted data except as noted

Quarter A |
Year Jan. Feb. Mar|  Apr. Ma June  Jul Aug. Sept. Oct. Nov. € nnula
avg?
1 ‘ 2 ‘ 8 ‘ 4
Industrial production (percentage change)
-6 1.2 4 4 4 9 .6 1 -1 1.4 .3 .6 4.2 6.7 5.6 7.1 4.6
A 3 .0 .6 1 1 N 5 -4 s .8 5 3.2 3.1 3.9 3.6 4.5
.6 -8 .9 2 -6 -2 -10 4 =2 =5 4 5 3.8 5 44 =4l 1.8
=5 i) ) -.6 4 .0 .0 2 1 =& =3 -6 2.0 .6 1.0 -538 =2
=5 -8 =9 3 .8 1.2 1 1 1.0 -1 =l -6 -83 1.5 6.2 1.1 -2.0
.0 .6 .8 .8 2 =dl N =3 15 D i5) .0 9 6.5 2.8 4.5 3.1
4 A4 2 4 =5 3 1 =2 1.1 85 4 7 &7 1.8 1.4 6.6 34
2 2 .9 .6 .8 .6 .3 15 2 .6 .6 .9 5.1 8.1 5.9 6.6 55
.6 =il 2 =il 4 85) -4 1.2 4 =il 3 .0 5.7 1.6 3.8 3.0 4.9
=3 1.2 =72 1.2 9 7 1 7 & =i 7 3 2.3 9.1 5.8 4.3 4.4
5 .9 4 .6 4 .6 5 .6 .6 .6 4 .3 6.5 6.7 6.9 6.9 6.4
2 =l 3 4 .6 =1/ =il 1.8 .0 4 -2 .0 24 3.0 2.9 B 4.2
2 & .5 2 5 .3 5 3 2 1.0 4 4 2.0 4.7 4.8 6.6 3.6
Industrial production (index)
1987 90.2 912 916 920 924 932 937 938 937 950 953 959 91.0 925 938 954 932
1988.. 95.9 96.2 96.3 96.8 96.9 97.0 97.6 98.1 97.8 98.0 98.8 99.3 96.1 96.9 97.8 98.7 97.4
1989.. 99.8 99.0 100.0 1002 996 994 984 988 986 982 986 990 996 99.7 986 986 99.1
1990. . 986 991 996 99.0 994 993 993 995 996 991 977 972 991 992 995 980 989
1991.. 967 959 950 954 961 972 973 974 984 983 981 975 959 962 977 98.0 97.0
1992.. J 976 981 989 997 999 99.7 100.5 100.2 100.7 101.2 101.8 101.7 98.2 99.8 100.5 101.6 100.0
1993.. | 1021 102.6 102.8 103.2 102.7 103.0 103.1 102.9 1040 1045 1049 1056 1025 103.0 103.3 105.0 103.4
1994.. | 1059 106.1 107.0 107.6 1085 109.2 109.5 110.1 1103 1109 111.6 112.7 106.3 1084 110.0 111.8 109.1
1995.. | 1133 113.2 1134 1133 113.8 1143 1138 1151 1156 1155 1158 1159 113.3 113.8 1149 1157 1144
1996.. | 1156 1169 116.6 118.0 119.0 119.8 119.9 120.7 121.2 121.2 1221 1224 1164 1189 1206 1219 1194
1997.. | 123.0 124.0 1245 1252 1258 126.6 127.2 128.0 128.8 129.6 130.2 130.6 123.8 1259 128.0 130.1 127.1
1998.. | 1309 130.7 1311 131.7 1324 1315 1313 133.6 1335 1341 1338 1338 1309 1319 1328 1339 1324
1999 1341 1345 1351 1355 136.2 136.6 1374 137.7 138.1 1394 1399 1405 1346 136.1 137.7 1399 137.2
Capacity (index)
1987 1140 1141 1142 1143 1144 1145 1146 1147 1149 1150 1151 1152 1141 1144 1147 1151 1146
1988. | 1153 1155 115.6 1157 1158 1159 116.0 116.2 116.3 1164 1165 116.7 1155 1158 116.2 1165 116.0
1989. | 116.8 117.0 117.2 1174 1176 1178 118.0 1182 1184 1186 1188 119.0 117.0 117.6 1182 1188 117.9
1990. | 119.2 1193 1195 119.7 1199 120.1 120.2 1204 1206 120.8 121.0 121.2 1193 119.9 1204 121.0 120.2
1991. | 1214 1216 121.7 1219 1221 1222 1224 1226 1227 1229 123.0 1232 121.6 1221 1226 123.0 1223
1992. | 123.4 123.6 1239 1241 1244 1246 1248 1250 125.2 1254 1256 1258 123.6 1244 1250 125.6 124.7
1993. | 126.0 126.2 126.4 126.6 126.8 127.0 127.3 1275 127.7 128.0 128.3 1286 126.2 126.8 1275 1283 127.2
1994.. | 129.0 129.3 129.7 130.1 130.5 1309 1314 131.8 1323 1328 133.3 133.8 129.3 130.5 131.8 133.3 131.2
1995 | 1343 1348 1354 1359 1365 137.1 137.7 138.2 138.8 1394 140.0 1406 1348 136.5 138.2 140.0 1374
1996 | 1412 1419 1425 1432 1439 1446 1452 1458 146.4 147.0 147.6 1482 1419 1439 1458 147.6 14438
1997. | 148.8 1495 150.1 150.7 1514 152.1 152.7 153.4 154.1 1548 1555 156.3 1495 1514 1534 155.6 1525
1998. | 157.1 158.0 1589 159.8 160.7 161.6 162.4 163.2 1639 164.6 1653 166.0 158.0 160.7 163.2 1653 161.8
1999 166.7 167.4 168.0 168.6 169.2 169.8 170.2 170.7 1712 171.7 1723 1728 167.3 169.2 170.7 1723 169.9
Utilization (level, percent)
791 800 80.2 8.5 807 814 818 818 816 826 828 832 798 808 817 829 813
832 834 833 837 837 836 841 845 841 842 848 851 833 837 842 847 840
854 846 853 853 847 844 834 836 833 828 830 832 851 848 834 830 841
827 830 833 827 829 827 826 826 826 820 808 802 830 828 826 810 823
796 789 781 782 787 796 795 795 802 800 798 792 789 788 797 796 793
79.1 79.4 79.8 80.3 80.3 80.0 80.5 80.1 80.4 80.7 81.0 80.8 79.4 80.2 80.3 80.8 80.2
81.0 81.3 81.3 81.5 81.0 81.1 81.0 80.7 81.4 81.6 81.7 82.1 81.2 81.2 81.0 81.8 81.3
821 820 825 827 831 834 834 835 834 836 838 842 822 831 834 839 831
844 839 838 833 833 833 827 833 833 829 827 824 840 833 831 827 833
818 824 818 824 827 829 826 828 828 824 827 826 820 826 827 826 825
826 830 830 831 831 832 833 834 836 837 837 835 829 831 834 837 833
833 827 825 824 824 813 808 819 815 815 809 806 828 821 814 810 818
804 804 805 804 805 805 807 807 806 812 812 813 804 805 807 8L2 807

NotEe. Monthly percentage change figures show change from the previous Estimates from October 1999 through December 1999 are subject to further
month; quarterly figures show the change from the previous quarter at arevision in the upcoming monthly releases.
compound annual rate of growth. Production and capacity indexes are expressed 1. Annual averages of industrial production are calculated from indexes that
are not seasonally adjusted.

as percentages of output in 1992.
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A.2.

Revised data for industrial production, capacity, and utilization for manufacturing industries, 1987-99
Seasonally adjusted data except as noted

Quarter A |
Year Jan. Feb. Mar. Apr. May June Jul Aug. Sept. Oct. Nov. & ;yula
1 ‘ 2 ‘ 3 ‘ 4 g
Industrial production (percentage change)
-.8 1.6 2 5 3 1.0 7 -2 A 1.3 .5 .6 5.0 7.0 515) 7.6 5.3
=2 4 =il 1.0 =4l .0 N4 .3 2 2 .9 .6 2.3 4.1 3.7 5.2 4.7
9 -12 .8 1 -7 0 -11 3 -3 -6 4 1 43 -7 -45 -14 19
-2 .9 3 -8 A4 -1 .0 3 -1 -6 -13 -.6 2.9 -1 8 -6.3 -5
-9 =7 =il 3 7 14 2 2 11 -1 =2 -5 =97 1.2 7.8 1.7 -24
2 .8 .9 7 4 .0 7 -2 4 5 .6 =7 2.3 7.3 &5 3.9 4.0
7 2 3 i6) -4 1 A -4 1.3 4 5 .8 4.2 24 .8 7.1 3.7
.0 2 11 .8 1.0 4 5 7 S 7 .8 .9 52 100 6.7 8.0 6.1
7 =3 .3 =72 .3 .6 -6 1.1 .8 =il A .0 6.1 14 &8 3.6 5.3
=8 11 -4 14 .9 .8 4 7 S =il .8 4 1.6 9.9 7.7 4.6 4.7
4 1.0 5 5 .5 .8 4 .8 .6 .6 .6 4 7.1 7.4 7.8 7.4 7.3
4 =4l 2 .6 .5 -8 =l 2.0 =4l 7 .0 1 3.3 2.6 34 5.6 4.9
1 5 3 3 .6 3 4 4 3 1.0 .6 2 25 4.9 4.7 7.2 4.3
Industrial production (index)
1987 896 910 912 916 919 928 934 933 934 946 951 956 90.6 921 934 951 928
1988.. J 954 958 957 967 966 966 973 975 977 979 989 994 956 966 975 98.7 97.1
1989.. | 100.3 99.1 999 100.0 994 994 983 987 984 978 982 983 998 996 985 981 99.0
1990.. 981 990 993 986 990 989 988 991 990 984 972 966 988 988 99.0 974 985
1991.. 958 951 941 944 950 963 966 968 978 978 976 97.1 950 952 97.0 975 96.2
1992.. J 972 980 988 995 999 999 100.6 1004 100.8 101.3 1019 101.7 980 99.8 100.6 101.6 100.0
1993.. | 102.4 1026 1029 103.5 103.1 103.2 103.3 1029 1042 104.7 105.1 106.0 102.7 103.3 1035 1053 103.7
1994 .. | 106.1 106.3 107.5 1084 109.4 109.8 1104 111.1 1115 1122 1131 1141 106.6 109.2 111.0 1131 110.0
1995.. | 1149 1146 1150 1148 1151 1157 1150 1163 117.2 1171 1172 1173 1148 1152 116.2 117.2 1158
1996.. | 117.0 1183 117.8 1194 1205 1215 122.0 1228 1235 1234 1243 1248 117.7 1205 1228 1241 1213
1997.. | 125.3 1265 127.1 127.8 1284 1295 130.1 131.1 1318 1327 1335 1340 126.3 128.6 131.0 1334 130.1
1998.. | 1345 1343 1345 1353 1359 1348 1347 1374 1373 1383 138.3 1384 1345 1353 136.5 1383 136.4
1999 138.6 139.3 139.7 140.2 141.0 1414 142.0 1425 1429 1443 1452 1455 139.2 1409 1425 1450 1423
Capacity (index)
1987 113.2 1134 1136 113.8 1139 1141 1142 1144 1146 1147 1149 1150 1134 1139 1144 1149 1141
1988. | 115.2 1153 1154 1156 1157 1158 116.0 116.1 116.3 1165 116.6 116.8 1153 1157 116.1 116.6 115.9
1989. | 117.0 1173 1175 117.8 118.0 1183 1185 118.7 119.0 119.2 1195 119.7 117.3 118.0 118.7 1195 1184
1990. | 119.9 120.1 120.3 120.5 120.7 1209 1211 121.3 1215 1217 122.0 1222 120.1 120.7 121.3 122.0 121.0
1991 | 1224 1226 1228 1230 123.1 1233 1235 1237 123.8 1240 1242 1243 1226 1231 1237 1242 1234
1992 | 1246 1248 1251 1254 1256 1259 126.1 126.4 126.6 126.8 127.1 127.3 1248 1256 1264 1271 126.0
1993. | 1275 127.7 1279 1282 1284 128.6 1289 129.1 129.4 129.7 130.0 130.4 127.7 1284 129.1 130.0 128.38
1994. | 130.7 1311 131.6 132.0 1325 133.0 1334 1339 1345 1350 1356 136.1 131.2 1325 1339 1356 1333
1995. | 136.7 137.3 138.0 138.6 139.3 140.0 140.6 1412 1419 1425 1432 1439 137.3 139.3 141.2 1432 1403
1996. | 1446 1454 146.1 146.9 147.7 1485 149.2 149.9 1506 151.3 152.0 152.7 1454 147.7 149.9 152.0 148.7
1997. | 1534 1541 1549 155.6 156.4 157.2 1579 158.7 159.5 160.3 161.2 162.1 154.1 156.4 158.7 161.2 157.6
1998. | 163.0 164.0 165.0 166.1 167.1 168.2 169.1 170.0 170.8 171.7 1725 1733 164.0 167.1 170.0 1725 168.4
1999 1741 1748 1755 176.2 176.9 1776 1782 178.7 1793 1799 180.5 181.2 1748 1769 178.7 180.6 177.8
Utilization (level, percent)
791 802 803 806 807 814 818 815 815 825 828 831 799 809 816 828 813
829 831 829 837 835 834 838 840 840 841 848 851 830 835 839 847 838
857 845 850 850 842 841 830 831 827 821 822 821 851 844 829 821 836
818 825 826 818 820 818 816 8.7 815 809 797 790 823 819 816 799 814
782 775 766 768 771 781 782 782 790 789 786 781 775 773 785 785 779
780 785 790 794 795 793 798 795 796 799 802 799 785 794 796 800 794
80.3 804 805 807 803 802 802 797 805 807 809 813 804 804 801 810 805
811 811 8.7 821 826 826 827 829 829 831 834 838 813 824 829 834 825
840 834 833 828 826 827 818 823 826 822 819 815 836 827 823 818 826
809 814 806 813 816 818 818 819 820 816 818 817 809 816 819 817 815
817 821 821 821 821 824 824 826 827 828 828 826 819 822 825 827 824
825 819 815 815 813 801 797 808 804 805 802 799 820 810 803 802 809
796 797 796 795 797 796 797 797 797 802 804 803 796 796 79.7 803 798

Note. See general note to table A.1.

1. Annual averages of industrial production are calculated from indexes that
are not seasonally adjusted.
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A.3. Rates of growth in industrial production, by major market group, 1995-99

Difference between growth rates:

Revised growth rate revised less earlier
1948

(percent) (percentage points)

199(*) 199’7

Market group

1999

1995 ‘ 1996 ‘ 1997‘ 1998‘ 1999

199#

Total index

Products, total . ... .
Final products . .............ccoiiiiiinns, .

Consumer goods.

Durable. ...t B}

Automotive products. ...............

Autos and trucks . ................ .

Autos.............
Trucks .....oooviian.

Auto parts and allied goods. . . o

Other durable goods. . ......... 4
Appliances and electronics. ..... ...

Appliances and air conditioning |..

Home electronics ..............
Carpeting and furniture...........

Miscellaneous. ................... L

Nondurable..............
Non-energy............
Foods and tobacco. .

Clothing............cocoviiint .

Chemical products ...............

Paper products. .................. .
Energy products.................... .
Fuels.......................L. .

Utilities

Equipment, total. . .................... .. .

Business equipment .................. .
Information processing and related . .
Computer and office..............
Industrial
Transit .............

Defense and space equipment. .. .....
Oil and gas well drilling. . ..............
Manufactured homes.................. .

Intermediate products.................
Construction supplies

Business supplies. ..., .

Materials. . ... ..o ..
Durable...........ooiiiiii ba

Consumer parts

Equipmentparts. ... .
Semiconductors, printed circuit boards,

and other electrical components. . .

Other ... ..
Basicmetals...................oont .
Nondurable.................oooiiiiinn .

Textile ...
Paper . ..
Chemical

Other ...

Special aggregates
Total excluding:

Autosand trucks. ............. ... .

Motor vehiclesand parts. .................. L

COMPULETS. .+ o e e e L.

Computers and semiconductdrs. ..........

Consumer goods excluding:

Autos and trucks. .......... ... .
Energy ... bo

Business equipment excluding:

Autosand trucks. ............. ... .

Computers and office equipment...........

Materials excluding:
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Note. Growth rates are calculated as the percentage change in the seasonaléplculated from annualized growth rates between the fourth quarter of 1998 and

adjusted index from the fourth quarter of the previous year to the fourth quarterthe third quarter of 1999.
of the year specified. For 1999, the differences between growth rates are 1. Semiconductors include related electronic components.
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A.4. Rates of growth in industrial production, by industry group, 1995-99

Revised growth rate Diﬁere?gesk:g%tv;/:sesneggrol'\g:h Tl
i SIC (percent (i &\al:centa e oinlts)
Series code p ge p
1995 ‘ 1996 ‘ 1997 ‘ 1998‘ 1999 199% 199% 19#7 19*98 1999
Total index ...........covvviiiiiianns A 315 5.3 6.8 29 3.8 .0 .0 2 1.0 .9
Manufacturing. . ............cooveiint . L 3.6 5.9 7.4 3.7 4.0 .0 .0 A 12 1.2
Primary processing.................. . . =5 4.1 4.5 =5 25 =2 0 .6 =72 .0
Advanced processing. . .............. . A 5.6 6.8 9.0 5.7 4.7 1 1 2 1.8 1.6
Durable manufacturing .............. L. 7.0 8.9 11.4 7.7 7.0 1 53 3 2.4 15
Lumber and products. ............. 24 6 1.8 4.5 4.2 =) =2 .0 1.4 .0 =2
Furniture and fixtures.............. 25 = 4.6 3.7 & &2 .0 =l 4 =L .9
Stone, clay, and glass products. . . . . 32 2.6 5.8 3.3 5.0 -4 =i =55 7 .0 4
Primary metals.................... eS -1.2 5.6 6.0 -6.4 7.5 -1.0 1.0 1.1 7 -2.0
Ironand steel .......... ..[-331,2 -2.0 5.2 6.1 -11.6 13.7  -17 1.6 1.1 A =23
Raw steel............ .....331pt =iL 1L =il 7.2 -12.8 10.8 -1.8 1.6 =1 1 2.4
Nonferrous metals.............. 333-6,9 =2 6.2 6.0 .0 .8 =l .3 1.1 1.7 -2.0
Fabricated metal products. ........ 34 1.0 4.2 5.9 .0 =3 =2 A1 1.4 -6 =3
Industrial machinery and equipment .. 35 13.7 10.5 11.1 16.1 104 -4 7 2.3 3.2 3.4
Computer and office equipment. .| 357 40.2 46.5 27.8 78.9 549 -14 3.6 -15.8 25.9 15.7
Electrical machinery............... 36 27.6 23.4 26.2 21.5 23.8 1.7 1.2 2.0 10.1 4.6
Semiconductors and related
electronic components....... . 3672-9 63.4 46.9 49.9 48.5 41.8 5.4 2.3 13 22.8 10.4
Transportation equipment......... 37 -4.8 4.8 13.2 2.2 =215 = =1 1 -9 .3
Motor vehicles and parts. .. ..... | 371 -1.8 -14 13.8 1.0 41 -1.2 .0 1.0 3 1
Autos and light trucks. ........| 371pt -7.1 1.6 11.3 4.0 25 =2, =3 4 14 -6
Aerospace and miscellaneous
transportation equipment. . ..| 372-6,9 -9.4 15.0 12.3 41 -11.0 3 =3 -11 =25 3
Instruments. ...l . 38 4.2 2.4 &8 1.9 4.6 .0 -6 =3 .0 1
Miscellaneous manufactures. .. ... | 39 25 2.6 31 -6 55 .0 -1 17 2.8 11
Nondurable manufacturing........... C -3 25 2.9 -1.1 2 .0 -1 3 -2 7
Foods.........oovviiniiniinnnnn. . 20 7 .8 1.9 1.8 -1.4 2 =3 .0 .0 7
Tobacco products................. . 21 -4.3 .6 5.3 -18.4 -2.8 A1 7 6.1 -9.7 3.7
Textile mill products 122 -4.5 1.9 3.8 -6.4 6.2 A1 .0 & =B 5.3
Apparel products. ................. . 23 -4.1 -1.2 =25 -7.3 -6.2 =5 =3 =55 =12 2.1
Paper and products................ . 26 -2.4 3.0 4.1 -1.2 1.8 1 .0 =1 .0 =3
Printing and publishing............ 27 =& 1.8 3.9 -1.6 =179 =l =l & 2 .0
Chemicals and products. .......... 28 i3 4.7 2.6 =7 2.2 =il =2 =5 1.6 .8
Petroleum products................ 29 7 4.1 2.7 2.1 7 .0 A4 7 6 -11
Rubber and plastic products....... | 30 2 4.0 4.6 3.1 3.6 .0 .0 3 -3 -1
Leather and products. ............. 31 =545} 2.0 -7.1 -8.2 -8.6 =2 7 1.6 -8 -1.8
MiNING ..o - . -8 1.9 1.9 -5.0 -2.8 A =l =2 =il =17
Metal mining ... . 10 4.5 4.0 29 =2l =1lES) =L -6 =L =9 4.1
Coalmining .........ccooovviuiin..y .12 -1.0 2.6 1.9 2.8 -1.0 4 -1.7 =3} =2 7
Oil and gas extraction................ 13 -14 11 1.7 -8.4 189 .0 A1 =1 1 -2.3
Stone and earth minerals............ 14 =2 4.8 3.1 3.8 -2.4 =l .0 =3 3 1.8
Utilities . ... . C 6.4 1.2 2.1 -1.4 65 1 1 2 =3 =il/5
Electric..........cooviiiiiiiiii 491,493pt 5.3 1.0 2.9 .8 4.9 1 .0 & =0 -1.1
GaS i 492,493pt  10.9 2.2 -1.8 -12.2 155 A 4 =5 1.2 -3.7
Special aggregates
Computers, communications equipment,
and semiconductofs. .............. . 43.8 39.1 36.6 43.9 39.6 1.8 24 -19 17.2 7.7
Manufacturing excluding:
Motor vehiclesand parts............. . 4.0 6.4 7.1 3.9 4.0 A1 .0 2 1.3 1.2
Computers and office equipment . .. .. 2.9 5.1 7.0 2.2 2.6 .0 .0 .5 .8 7
Computers and semiconductérs. ... .. .6 3.3 5.1 3 9 -2 .0 5 .0 .
Computers, communications equipment,
and semiconductofs............. A4 3.0 4.7 .0 .3 -1 .0 A4 -2 2

Note. Growth rates are calculated as the percentage change in the seasonalpublishing, chemical products and other agricultural chemicals, leather and
adjusted index from the fourth quarter of the previous year to the fourth quartemproducts, furniture and fixtures, industrial and commercial machinery and
of the year specified. For 1999, the differences between growth rates areomputer equipment, electrical machinery, transportation equipment, instru-
calculated from annualized growth rates between the fourth quarter of 1998 andhents, and miscellaneous manufactures.
the third quarter of 1999. 1. Standard Industrial Classification; see Executive Office of the President,

Primary-processing manufacturing includes textile mill products; paper andOffice of Management and Budg&tandard Industrial Classification Manual,
products; industrial chemicals, synthetic materials, and fertilizers; petroleum1987(U.S. Government Printing Office, 1987).
products; rubber and plastics products; lumber and products; primary metals; 2. Semiconductors include related electronic components.
fabricated metals; and stone, clay, and glass products. Advanced-processing pt Part of classification.
manufacturing includes foods, tobacco products, apparel products, printing and
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A.5. Rates of growth in capacity, by industry group, 1995-99

] Difference between growth rates:
sic Rev'?%gr%?rﬁ')th e revised less earlier
Industry group code (percentage points)
1995 ‘ 1996 ‘ 1997 ‘ 1998| 1999 199%0 199%3 19#7 19*98 2999
Totalindex ..............ooiiiiiiiat . 5.0 5.4 5.4 6.3 4.2 -3 -3 .3 13 .8
Manufacturing. . ...l . 5.6 6.1 6.1 7.0 4.7 -4 =3 3 1.4 .9
Primary processing.....................4 . 3.1 35 3.9 3.8 2.4 -2 -3 .0 .8 A4
Advanced processing.................... . 6.9 7.2 7.0 8.5 5.6 -5 -3 .6 1.8 12
Durable manufacturing .................. . L 8.8 9.3 8.7 10.7 7.3 -.6 -4 2 2.8 1.8
Lumber and products. . ................ . 24 &3 3.6 3.4 3.1 2.9 2 =2 -8 2 =2
Furniture and fixtures.................. . 25 4.4 4.3 3.8 3.2 2.0 1.9 -16 -1.3 1.3 A1
Stone, clay, and glass products. . ...... 32 2.0 3.3 3.1 2.8 a5 =87 =5 2 2.1 7
Primarymetals.......................| . 25 5.7 35 3.5 2.5 =2 2.1 .0 1 .9
Iron and steel 1.9 5.2 3.8 5.2 3.9 -1 2 -1 A 1.7
Raw steel............ E 3.2 2.7 6.0 6.2 L5 1 .0 2 =7 =7
Nonferrous metals.................. .333-6,9 3.2 6.4 3.1 15 .8 -4 4.4 .3 1 1
Primary copper................... .3331 1.6 =5l 7 =19 -2.2 -4 -4 1.3 =iL2) -2.6
Primary aluminum................ 3334 .0 A4 .0 .0 .0 .0 .0 .0 .0 .0
Fabricated metal products. ............ 34 6.0 5.1 6.1 5.8 3 .8 =3 -4 1.6 .0
Industrial machinery and equipment. .. .| 35 10.0 12.3 14.2 15.8 153 =5 =7 2.2 1.2 4.5
Computer and office equipment. ... . | 357 30.3 42.5 50.9 58.8 619 -43 -3.6 7.7 -6 20.6
Electrical machinery................... . 36 29.8 30.9 22.9 30.5 17.3 1.0 g =T 12.2 4.0
Semiconductors and related
electronic components........... 3672-9 63.0 59.1 43.0 61.1 31.6 4.3 26 -3.6 27.6 4.2
Transportation equipment............. 37 2.2 5 24 2.7 -1 -2.1 -2.0 4 .6 -6
Motor vehicles and parts............ 371 53 1.5 3.6 2.8 2 -31 -2.4 4 2 -7
Autos and light trucks. ............ 371pt 2 -4.5 4.2 26 1.7 -4.4 -4.0 3.4 =2 -1.0
Aerospace and miscellaneous
transportation equipment. ....... | 372-6,9 -1.4 -1.0 7 2.7 =7 -11 -1.6 4 1.3 =3
Instruments.................... . 38 25 .3 .8 2.2 4.0 =2 2 -5 -2 7
Miscellaneous manufactures........... 39 2.6 24 5 14 11 9 5 -14 -5 -9
Nondurable manufacturing. .............. 2.0 2.2 2.6 24 13 -1 -1 6 -1 -1
Foods.........cooviiiiiiiiiiiiiinnn .. 20 2.4 2.2 2.3 2.2 1.9 2 2 11 -6 .0
Textile mill products................... . 22 2.6 1.9 2.1 3 .3 7 -3 -2.4 -.6 14
Apparel products............... 1.6 3 .6 .6 -8 -7 -4 -1.2 1.3 .8
Paper and products - 3.0 1.4 3.3 3.1 2.4 B =5 .9 1 .0
Pulpand paper...................... . 2.9 1.2 2.3 1.4 1.2 .0 -4 8 =3 1
Printing and publishing................ . .3 7 1.9 1.6 =2 -4 4 1.8 =15 -9
Chemicals and products 25 3.4 2.8 2.9 1.0 =2 =1 1 4 -2
Plastics materials................... . 3.0 3.3 17 3.7 3.7 -19 -2.5 -2.4 .0 .3
Synthetic fibers..................... . =1 -2.0 1.1 5 16 -11 -1.7 -1.4 -2.4 -2.0
Petroleum products. ................... . -2 14 2.3 2.9 1.6 .0 .6 1.0 1.8 5
Rubber and plastics products. .......... 30 4.1 4.2 5.3 5.1 5.4 -3 -7 2 3 1
Leather and products.................. . 31 -2.2 -1.5 -1.9 -2.8 -4.9 -5.6 -5.0 15 -2.4 15
MINING .. .. C -4 4 1.6 9 =2 .0 .0 0 0 -1.2
Metal mining ........................... . 10 7 16 3.2 11 -15 1 =1 3 3 -2.0
Coalmining ........coooviiiiiin.. .12 3 1.8 2 4 4 =2 1 =5 =8 -1.6
Oil and gas extraction.................... IS 180) =3 1.2 .6 =5 .0 =l 2 1 =1
Oil and gas well drilling.................. . 138 -1.6 -1.2 1.0 19 -31 .0 .0 1 0 -21
Stone and earth minerals................ . 14 2.3 3.6 4.3 2.9 1.6 .0 0 -1 -1.2 -2.6
utilities ... bo L 1.7 1.8 2 Né 1.4 .0 =il =il .0 .9
Electric ... ..o . 491,3pt 2.3 1.9 =2 N 1.4 A .0 =il .0 .8
GBS o 492,3pt 85 1.9 1.5 1.1 1.0 .0 =2 = -4 -4
Special aggregates
Computers, communications equipment,
and semiconductops. .................. . A 42.0 45.6 37.9 48.2 35.7 11 -7 5 133 9.4
Manufacturing excluding computers,
communications equipment, and
semiconductord . ...l . s 2.7 2.6 3.0 3.0 1.3 =5 =3 3 4 =1l
Note. See general note to table A.4. 3. Semiconductors include related electronic components.
1. Standard Industrial Classification; see table A.4, note 1. pt Part of classification.

2. Through the fourth quarter of 1999.
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A.6. Capacity utilization rates, by industry group, 1967-99

: Difference between rates:
Revised rate f :
sic (percent of capacity, seasonally adjusted) (r eg:iggtlaesg ngtesr)
Item code P g
1967-98| 1988-89| 1990-91 . . . . . !
avg. high o 1997:Q4| 1998:Q4 1999:Q4 1997:Q4 1998:Q4 1999:Q3
Total index ............ccovvviiiiiniinnn. P 82.1 85.4 78.1 83.7 81.0 81.2 2 .0 A
Manufacturing. .. ..., . . 81.1 85.7 76.6 82.7 80.2 80.3 '8 1 k8
Primary processing.....................4 . C 82.4 88.9 77.7 86.3 82.8 83.6 1.0 2 .0
Advanced processing. ................... . C 80.5 84.2 76.1 81.5 79.4 79.2 A 1 A4
Durable manufacturing .................. . A 79.5 84.6 73.1 82.7 80.5 80.2 7 3 2
Lumber and products. ................. . 24 82.6 93.6 75.5 82.9 83.7 81.5 1.6 14 13
Furniture and fixtures.................. . 25 81.2 86.6 72.5 78.5 78.7 79.8 .6 -4 .0
Stone, clay, and glass products......... 32 78.5 83.5 69.7 83.7 85.5 83.7 3.0 13 1.0
Primarymetals. ......................| . CE 81.2 92.7 73.7 92.0 83.2 86.8 .0 6 -11
Iron and steel .......... ....331,2 81.2 95.2 71.8 93.1 78.3 83.9 13 1.2 =
Rawsteel........................| .331pt 80.9 92.7 71.5 90.3 74.2 85.9 3 .8 1
Nonferrous metals . .. 333-6,9 815 89.3 74.2 90.7 89.3 905 -1.6 -2 -1.6
Primary copper. ... .- 3331 755 86.3 785 94.6 86.8 75.0 -9 .8 6.1
Primary aluminum................ 3334 88.4 100.4 97.3 86.4 88.6 91.2 1 A -2
Fabricated metal products. ............ 34 78.0 82.0 71.9 79.9 75.5 75.8 1.1 -5 -1.2
Industrial machinery and equipment. ... 35 814 85.4 72.3 83.8 84.1 813 -1.6 .0 -2
Computer and office equipment. ... .| 357 81.2 86.9 66.9 76.0 85.7 80.7 -7.6 515 4.5
Electrical machinery................... . 36 81.1 84.0 75.0 83.7 77.9 81.2 2.0 1.0 .9
Semiconductors and related
electronic components........... 3672-9 79.9 81.1 75.6 85.1 78.5 84.3 1.3 -4 1.3
Transportation equipment............. 37 75.9 85.8 68.5 81.1 80.6 77.9 1.0 -1 A4
Motor vehicles and parts............ 371 76.7 89.1 55.9 82.0 80.6 83.6 7 7 1.3
Autos and light truckd ............ 371pt L 92.3 53.3 85.9 87.0 89.0 -1.8 -5 .0
Aerospace and miscellaneous
transportation equipment. ....... | 372-6,9 75.3 87.3 79.2 79.8 80.9 70.6 1.4 -15 -1.0
Instruments. ... . 38 81.6 81.4 77.2 80.6 80.5 81.1 =2 .0 =3
Miscellaneous manufactures........... 39 75.7 79.0 71.7 80.8 79.1 81.4 1.1 35 4.7
Nondurable manufacturing. .............. L. 83.4 87.3 80.7 83.2 80.3 81.0 =1 =2 3
Foods...........ooooiiiiiiiiiiiiinn, .. 20 82.9 85.4 82.7 80.5 80.2 79.2 -16 -1.1 -6
Textile mill products................... . 22 85.6 90.4 77.7 87.0 81.2 85.5 2.3 -3 2.1
Apparel products............... B 80.9 85.1 75.5 77.1 71.0 68.4 9 -10 -2
Paper and products e 89.2 93.5 85.0 89.8 86.1 86.9 A4 A4 2
Pulpand paper...................... . 92.4 98.0 89.9 94.6 90.7 93.9 -4 -1 -1
Printing and publishing................ . 85.7 91.7 79.6 83.8 81.1 82.0 -13 1 7
Chemicals and products 79.5 86.2 79.3 79.8 77.0 79.7 .0 9 1.5
Plastics materials................... L 86.7 97.0 74.8 92.4 91.7 92.7 -4 =3 ol
Synthetic fibers ..................... . 84.8 99.7 77.6 80.0 77.0 835 -5.9 2.2 2.7
Petroleum products.................... K 86.8 88.5 85.1 94.8 94.1 92.2 -4 -1.4 -2.6
Rubber and plastics products........... 30 84.6 89.6 77.4 86.7 85.0 83.6 1.2 .6 5
Leather and products. ................. . 31 81.1 83.3 76.1 74.9 70.7 68.1 8.0 8.5 6.8
MINING .. oev e . L 87.5 88.0 87.0 88.6 83.3 83.0 =dl =2 A
Metalmining ...............ooiia... . 10 79.5 89.4 79.9 90.6 87.7 786 -15 -2.6 1.7
Coalmining .........cccoviviiiiiiiin.. .12 86.7 91.5 83.4 85.7 87.7 86.0 1.2 2.1 8IS
Oil and gas extraction.................... L) 88.5 88.2 88.7 89.5 815 82.3 =dL =4l -1.0
Oil and gas well drilling . ................. . 138 74.2 69.3 60.0 86.3 63.3 69.2 .6 4 4
Stone and earth minerals................ . 14 84.8 89.0 79.4 85.0 85.8 85.9 =5 .8 3.4
utilities ... bo L 87.4 92.6 83.4 91.3 89.3 91.9 5 2 -13
Electric ... ...t . 491,3pt 89.3 95.0 87.1 93.6 93.7 95.8 4 =2 =15
Gas A92,3pt 82.1 85.0 67.1 81.7 70.9 755 .6 1.7 3
Special aggregates
Computers, communications equipment,
and semiconducto®s. .................. L . 80.3 81.9 72.4 81.9 79.5 80.4 =dl 2.4 1.6
Manufacturing excluding computers,
communications equipment, and
semiconductord . ...l . C 81.2 86.1 76.8 83.0 80.5 80.6 4 -1 A
NotEe. The “high” column refers to periods in which utilization generally 1. Standard Industrial Classification; see table A.4, note 1.

peaked; the “low” column refers to recession years in which utilization gener- 2. Series begins in 1977.
ally bottomed out. The monthly highs and lows are specific to each series, and 3. Semiconductors include related electronic components.
all did not occur in the same month. pt Part of classification.



204 Federal Reserve Bulletin  March 2000

A.7. Annual proportions in industrial production, by

industry group, 1991-98

ltem o 1991 1992 1993 1994 1995 1996 1997 1998
Total index .............cooiviiiiiiiinnn . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Manufacturing. . ... . 84.5 85.4 85.9 86.7 86.8 86.8 87.8 88.6
Primary processing.....................4 . 26.1 26.6 27.0 28.2 28.0 27.6 27.8 28.0
Advanced processing. . .................. . 58.4 58.9 58.9 58.5 58.8 59.2 60.0 60.6
Durable manufacturing .................. . . 44.2 44.9 45.6 46.3 46.8 47.6 48.5 49.3
Lumber and products.................. . 24 1.8 2.1 2.2 2.2 2.1 2.1 21 2.1
Furniture and fixtures.................. . 25 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Stone, clay, and glass products......... 32 2.1 2.1 21 2.2 2.2 2.3 24 2.4
Primarymetals.......................| . &8 3.1 3.1 &3 BI5 BI5 8IS 3.6 3.6
Ironand steel........ .../].331,2 1.7 1.8 1.9 2.0 1.9 1.9 2.0 1.9
Rawsteel........................| .331pt 1 1 1 1 1 A1 A1 1
Nonferrousmetals.................. .333-6,9 14 1.4 1.4 1.6 1.6 1.6 1.6 1.7
Fabricated metal products. ............ 34 4.9 5.0 51 5.2 53 5.4 55 5.6
Industrial machinery and equipment. ... 35 7.9 7.8 8.1 8.4 8.9 9.2 9.4 10.0
Computer and office equipment.. ... . 357 1.6 1.6 1.6 1.6 17 18 1.9 2.3
Electrical machinery................... . 36 6.8 7.1 7.4 7.8 8.3 8.6 8.8 8.6
Semiconductors and related
electronic components ......... 3672-9 2.3 25 2.6 2.9 3.4 3.6 3.7 BI5
Transportation equipment............. 37 9.6 9.4 9.5 9.3 8.9 8.8 9.2 9.4
Motor vehicles and parts............ 371 4.6 4.7 5.1 515 5.4 5.2 5.3 5.1
Autos and light truckd ............ 371pt 2.6 2.5 2.6 2.8 2.7 2.7 2.6 2.6
Aerospace and miscellaneous
transportation equipment 5.0 4.7 4.4 3.8 35 3.6 3.9 4.3
Instruments.................... e 5.4 5.4 53 4.9 4.8 4.9 4.8 4.9
Miscellaneous manufactures.......... 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.3
Nondurable manufacturing. .............. .. 40.3 40.6 40.3 40.4 40.1 39.3 39.3 39.3
FOOdS. ..o .. 20 9.4 9.6 9.6 9.3 9.2 9.0 8.9 9.0
Tobacco products..................... .21 1.6 1.6 1.1 1.2 1.3 13 1.3 1.3
Textile mill products | 22 1.7 1.8 1.8 1.8 1.7 1.6 1.6 1.6
Apparel products............... 23 2.2 2.2 2.1 2.1 2.0 1.9 1.8 1.7
Paper and products 26 3.7 35 3.4 3.8 3.9 35 35 35
Printing and publishing................ .27 6.8 6.8 6.8 6.6 6.6 6.6 6.7 6.8
Chemicals and products. .............. 28 9.9 10.0 9.9 10.0 9.9 9.7 9.8 9.8
Petroleum products. . .................. . 29 15 14 1.5 1.6 15 1.6 1.6 1.6
Rubber and plastics products. .. ....... 30 818 BI5 3.6 3.8 3.7 3.7 3.8 3.8
Leather and products. ................. . 31 3 3 3 2 2 2 2 2
MINING ..o .. . 7.5 6.8 6.4 6.0 6.1 6.5 519 5.2
Metal mining ...t 10 5] 5] 4 55 85 A4 4 4
Coalmining ..........covvvviiiiiininn. .12 11 1.0 9 9 .9 9 .9 .8
Oil and gas extraction.................... . 13 5.3 4.7 4.4 4.0 4.1 4.6 4.1 34
Stone and earth minerals................ . 14 .6 .6 .6 .6 .6 .6 .6 .6
Utilities . ..o bo L 8.0 7.8 7.7 7.4 7.1 6.7 6.3 6.3
Electric. ... . 491,3pt 6.5 6.2 6.1 5.8 5.6 5.4 5.2 518
GaAS . A492,3pt 1.5 1.6 1.6 1.5 1.5 13 1.1 1.0
Special aggregates
Computers, communications equipment,
and semiconductoPs. .................. b 5.3 5.7 5.8 6.2 6.9 7.3 7.6 7.8
Manufacturing excluding:
Motor vehiclesand parts................ . 80.0 80.7 80.8 81.1 81.4 81.6 82.5 83.4
Computers and office equipment......... 82.9 83.8 84.3 85.0 85.1 85.0 85.9 86.3
Computers and semiconductérs. ........ 80.6 81.3 81.7 82.1 81.7 81.4 82.2 82.8
Computers, communications equipment,
and semiconductofs................. ! 79.2 79.8 80.1 80.4 80.0 79.5 80.1 80.7

Note. The IP proportion data are estimates of the industries’ relative contri-
bution to overall IP growth in the following year. For exampée 1 percent

increase in durable goods manufacturing in 1999 would account for a 0.493 per- pt Part of classification.

cent increase in total IP.

1. Standard Industrial Classification; see table A.4, note 1.
2. Semiconductors include related electronic components.
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A.8. Rates of growth in electric power use, 1995-99

Revised growth rate Differerr'nce_ bet}vlveen grrol_w:h rates:
sic (percen) (percentage points)
Item code p ge p
1995 ‘ 1996 ‘ 1997 ‘ 1998| 1999 199% lQQF 1947 19#8 1999
Total .o = 15 1.2 -9 2.4 .0 1 2 -6 1.0
Manufacturing. . .........ooviiniiiiiinann . -9 14 1.3 -9 -25 .0 1 2 -6 1.0
Durable manufacturing .................. . L 5 -3 4.7 -1.2 -4 .0 -1 1.6 -1.3 1
Lumber and products. . ................ | 24 1.5 4.1 3.4 1.7 4 .0 =2 3.6 -1.4 -8
Furniture and fixtures.................. . 25 -3.7 4.2 1.6 .6 3.8 -1 -1 2 A4 15
Stone, clay, and glass products. . ...... 32 2 & 15 2.6 -8 .0 1 .8 .0 1.3
Primarymetals.......................| . 68} 15 =3.8 6.7 -3.8 =& =l .0 2.6 2.4 -4
Fabricated metal products............. 34 1 3.7 4.6 -1.2 -8 .0 .0 15 -8 -11
Industrial machinery and equipment. . .. 35 5 1.3 4.2 10 -25 A -1 12 -2.5 -1.1
Electrical machinery................... . 36 14 2.4 3.0 -2.0 -3.9 -1 -1 7 -9 1.1
Transportation equipment . 37 -1.9 -7 5.6 -8 34 1 -3 A4 -8 1.3
Instruments.................. N 38 A4 -2.9 1.0 3.8 7 .0 -1 4 2.2 2.6
Miscellaneous manufactures........... 39 -4.8 7.2 21 8.3 2.7 -1 3 1.8 6.5 -6.2
Nondurable manufacturing. .............. C -2.0 2.8 -14 =0 -4.1 .0 2 -9 1 1.8
FOOOS. .. i . 20 25 1.7 &3 2.3 =2.9 .0 .0 1.1 =udl =2
Tobacco products..................... . 21 6.4 .0 7 =il,7/ =58 A 2 2 .0 =L
Textile mill products | 22 -3.3 2.7 3.2 -1.4 -2.2 .0 -2 11 -3.3 18
Apparel products................. . 23 -6.3 -1.8 -1.7 -3.4 -9.5 .0 .0 2 -1.0 12
Paper and products . 26 -3 1.1 2.4 -8 -1.1 3 7 2 .8 2.2
Printing and publishing................ . 27 .6 .8 2.9 2.2 -5.4 =1 .0 =1 3 =l
Chemicals and products. .............. 28 =55 6.0 -5.6 -2.3 -9.8 =1 8 =I5 2 2.4
Petroleum products. . .................. L 29 7.4 -3.2 -3.4 -1.2 5.3 A1 1 -5.9 1.8 3.8
Rubber and plastics products. .. ....... 30 =5 8.3 1.9 3.6 11 .0 =2 1.3 -1.2 1
Leather and products. ................. L 31 =9.3 =iL.5 =18 -3.8 -8.4 =il =4l -5 -8 =iL.5
MiNING ..o . L 1.1 3.0 =72 -6 =9 .0 2 2 -9 1.2
Metal mining ... . 10 8.3 2.6 4 =il -2.8 =il A =dL =il 1.6
Coalmining .......oovovvviiniinienn.... . 12 =18 .0 .0 1.0 -12 .0 .0 7 -6 1.1
Oil and gas extraction.................... . 13 -5.0 45 15 -6.6 1.8 .0 A 5 -13 -9
Stone and earth minerals................ . 14 6.0 4.4 -4.8 9.5 -2.6 .3 7 -.6 -2.0 4.4
Supplementary groups
Total, excluding nuclear nondefense....... .| .6 1.0 2.4 =13 -4 .0 1 2 -.6 1.0
Utilities sales to industry. . .................. L =Ll 2.1 12 =) =23 .0 A1 2 =5 1.0
Industrial generation 4.8 -5.7 7 -1.9 3.9 .0 .0 -1 -7 7

Note. Growth rates are calculated as the percentage change in the seasonally 1. Standard Industrial Classification; see table A.4, note 1.
adjusted index from the fourth quarter of the previous year to the fourth quarter
of the year specified. For 1999, the growth rates are calculated from the fourth
quarter of 1998 to the third quarter of 1999 and annualized.
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