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1. Revised growth rates of industrial production and capacity, and level of capacity utilization, 1967—96

Difference between revised and earlier growth rates
Revised growth rate (percentage points)
(percent)
Item Due to the new
Total formulation
1967-77 1977-87 1987-96 1977-87 1987-96 1977—8<7 1987-96
Production
Total industrial..................... . 3.3 2.3 2.3 83 2 -3 =72
Manufacturing................... . 3.4 2.7 2.5 -5 -3 -5 -3
Excluding computers.......... 3.2 2.2 2.1 1 1 -1 -1
Capacity
Total industrial ..................... . 35 2.4 2.2 -2 -2 -4 -1
Manufacturing................... L 3.6 2.8 25 5 -3 -6 =2
Excluding computers. ......... 315 2.2 2.2 1 -1 =il =1
Capacity utilization
(level, end of period)
Total industrial..................... . 83.9 82.7 83.2 =il =72 -1 =7
Manufacturing................... . 83.3 82.7 82.2 -2 -1 -2 -7
Excluding computers.......... 83.3 82.9 82.0 -1 5 -2 -4

Note. Growth rates are calculated as the average percentage change in thaird quarter, and for 1996 the calculations in the last column end in the second
seasonally adjusted index from the fourth quarter of the first year specified to theuarter. The capacity utilization rates are for the fourth quarter of the last year
fourth quarter of the last year specified. For 1967 the calculations begin in thespecified.

1996, total industrial output grew at an average pacenanufacturing, growth in manufacturing excluding
of about 2.3 percent per year—abdit percentage computers is reduced only a bit as a result of intro-
point less than previously estimated (table 1). Theducing the new formulation (table 1).
growth of industrial capacity was revised down The revisions for 1992-96 not only incorporate the
nearly as much; consequently, the rate of total indusnew annual weighting formulation but also update
trial capacity utilization was revised down only a source data. In particular, data from the Annual Sur-
fraction of a percentage point at the end of 1996. (Segey of Manufactures of the Bureau of the Census
the summary tables in appendix A for details of theaccount for most of the reduction of 1 percentage
revised indexes.) point in the growth in manufacturing output in 1994
The downward revisions to production and capac<table 2). Since 1992, growth in manufacturing has
ity growth arise primarily from the introduction of averaged 3.8 percent a year, down 0.5 percentage
the new formulation for those measures, which tendgoint from the earlier estimates.
to reduce the influence of the fastest growing The largest revisions of the production indexes by
industries—such as computers—on aggregatenarket group—upward in consumer durable goods
growth. In particular, although the revised output andand downward in business equipment—relate to the
capacity indexes now show slower growth for totaltreatment of computers; the downward revision in

2. Revised growth rates of industrial production and capacity, and level of capacity utilization, 1992—-96

Revised growth rate Difference between revised and earlier growth rates
(percent) (percentage points)
Item
1992-96 ‘ 1994 ‘ 1995 ‘ 1996 1992—94 1994 ‘ 1995‘ 1996
Production
Total industrial..................... . 815) 5.7 1.8 3.7 -4 -9 2 8
Manufacturing................... . 3.8 6.5 1.6 4.0 -5 -1.0 2 -8
Excluding computers. ......... 3.2 6.0 7 3.1 -2 -9 5 1
Capacity
Total industrial ..................... . 2.8 2.5 3.3 3.7 -4 =3 =5 =3
Manufacturing................... | 3.1 2.7 3.7 4.1 =3 =3 -.6 -4
Excluding computers.......... 2.6 2.3 3.1 3.3 -3 -3 -4 -1
Capacity utilization
(level, end of period)
Total industrial..................... . C 84.3 83.1 83.2 C -4 2 o2
Manufacturing . .. ... .. 83.9 82.3 82.2 C. -4 2 1
Excluding computers 83.9 82.1 82.0 L. -2 .5 5

Note. Growth rates for 1992 to 1996 are calculated as the average percentquarter of the previous year to the fourth quarter of the year specified. The
age change in the seasonally adjusted index from the fourth quarter of 1992 teapacity utilization rates are for the last quarter of the year.
the fourth quarter of 1996. Growth rates for years are calculated from the fourth
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equipment reflects both the new formulation and theand mining, 1 percent (table A.6). Despite the con-
reassignment of a portion of computer output (mainlytinuing expansion, productivity advances and the
personal computers for home use) from businesincreased use of temporary employees have limited
equipment to consumer durable goods other thathe hiring of permanent employees in industry.
automotive products (tables A.3 and A.5). AmongEmployees on manufacturing payrolls numbered
major industry groups, the large upward revisions in18.3 million at the end of 1996, up only 200,000
semiconductors and electrical machinery relate to theince 1992 and down 1 million since the late 1980s.
use of quality-adjusted price indexes for semiconducEmployment in nondurable manufacturing, where
tor components to develop new annual productiorproduction growth had been slow, declined in 1995
benchmarks (tables A.4 and A.6). and 1996.
The slower overall trend growth in production is
reflected in the lower trend growth in the revised
estimate of manufacturing capacity, which is alsoProduction in the 1990s by Market Group
0.5 percentage point below the earlier estimate for
the period from 1992 to 1996. (The effect of revisionsThe output of durable consumer goods helped fuel
of the production indexes on our capacity indexes ighe recovery and expansion from the 1991 trough
described in the section on methods.) The rate otintil 1994, with strong gains in light trucks, automo-
manufacturing capacity utilization—the ratio of pro- biles, appliances, and personal computers (chart 2
duction to capacity—in the fourth quarter of 1996 is and table A.5). Since then, real output of home com-
only 0.1 percentage point lower than the earlier estiputing equipment, adjusted for quality improvements,
mate. Like the earlier estimates, the revised onesas risen more than 30 percent per year, while output
show that capacity utilization reached its most recentf consumer durables other than personal computers
high at the beginning of 1995 and that pressures omas flattened noticeably.
industrial capacity have been lower since then. Assemblies of autos and light trucks hit a cyclical
Revisions to utilization rates are quite disparatelow in early 1991, climbed at a double-digit rate
among industries (table A.7). Substantial upwardthrough early 1994, and then essentially flattened.
revisions in utilization in the fourth quarter of 1996 Domestic assemblies of light vehicles averaged about
for miscellaneous manufacturing, apparel, aero-11.7 million units annually from 1994 to 1996, while
space and miscellaneous transportation equipmentotal sales, including imports, averaged nearly 15 mil-
and electrical machinery including semiconductorslion units.
largely counterbalance the downward impact on utili- Underlying the overall trend in U.S. production of
zation of the new annual weighting formulation andlight vehicles during the past decade were several
lower utilization rates for motor vehicles and parts,important developments: the growth of U.S. assembly
computers, and other industries. plants owned by Japanese manufacturers (trans-
plants), which substantially cut imports of vehicles;
quality improvements that made American-built vehi-
INDUSTRIALDEVELOPMENTS IN THEL99(5 cles more competitive; and the shift in the composi-
tion of overall output to light trucks, especially sport
The industrial sector entered the 1990s operating at atility vehicles. Assemblies of light trucks in the
high level. Then, following the spike in oil prices that United States, which average&:3million units in
accompanied Iraq’s invasion of Kuwait in August the late 1980s, reachedbmillion in the second half
1989, a rather shallow six-month contraction ensuedof 1996; in contrast, automobile production has
Output of durable manufactured goods fell 7 percentrended down from 8 million units in 1985-86 to just
to a trough in March 1991 and then surpassed it®ver 6 million units last year—despite the growth of
previous peak in the fourth quarter of 1992, with transplants.
the completion of the gradual recovery from the In contrast to the substantial growth in the output
contraction. of consumer durables during the 1990s, the pro-
During the four years since then, the industrialduction of consumer nondurables grew at an annual
sector, led by gains in durable manufacturing, hagate of only about ¥ percent. Significant disparities
continued to expand, with only a six-month pausein growth rates are apparent among the components
after January 1995. During this expansion phasegf this group. Newspaper circulation trended gradu-
output in durable manufacturing advanced at arally downward. Production of clothing fell about
annual rate of 6 percent; output at utilities, roughly one-tenth in 1995 and early 1996 to a level near the
2Y> percent; nondurable manufacturingzJpercent; recession low of 1990-91. Foods and tobacco grew
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2. Industrial production by market groups, 1987-96
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Note. Seasonally adjusted monthly data through December 1996.

slowly overall. But production of drugs and medi- Of the major subgroups within business equip-
cines and output of paper products for the homement, only transit equipment exhibited practically no
exhibited strong growth. net production growth from 1991 to early 1996 as
The business equipment group lagged the cyclicahssemblies of business autos stagnated and the output
improvement in overall IP but has been a majorof commercial aircraft and parts dropped sharply,
source of strength since early 1992. Led by a doubleparticularly in 1993. Demand for business trucks
digit annual rate of growth in the output index for strengthened considerably early in the expansion, but
information processing and related equipment, theéhen in late 1995 and 1996, assemblies of heavy
output of business equipment advanced more thatrucks and trailers weakened significantly. The output
one-third through the end of 1996. The quality- of transit equipment eventually pushed to new highs,
adjusted output of computers nearly quadrupled ovebut not until 1996, with the strong recovery in pro-
the period and accounted for more than one-thirdduction of commercial aircraft and parts.
of the growth in business equipment. Excluding com- The reductions in real federal investment in
puters, output of business equipment grew aboutlefense and space equipment have cut the production
25 percent. index for such equipment, which includes military
Growth in the industrial equipment group was aircraft and parts, about one-third since mid-1989.
strong from early 1992 to mid-1995 and then flat-The decline, which was quite rapid from 1991
tened at a level that exceeded its 1989 cyclical peakhrough 1995, is estimated to have eased in 1996.
by about 15 percent; however, the output of construc- The output of construction supplies, which dropped
tion equipment—the fastest growing component—more than one-tenth during the 1990-91 recession,
continued to rise in the second half of 1995 and 1996did not recover to prerecession levels until late 1993
The output of the “other equipment” group, which and early 1994. The recovery was slowed by high
includes farm and service industry equipment andvacancy rates and the related weakness in the con-
office furniture, also grew rapidly in 1993 and 1994 struction of multifamily residential buildings and
and then paused before rising in the latter half ofnonresidential structures, particularly office and
1996 to a level about one-tenth above that precedinindustrial buildings, that persisted into 1993. In con-
the last recession. trast, single-family starts recovered much sooner and



Industrial Production and Capacity Utilization: Historical Revision and Recent Developmenis

more robustly. From the end of 1993 through latemoderation reflects an acceleration in the growth of
1996, the output of construction supplies advanced atapacity as well as the relatively mild industrial
an average annual rate of roughly 4 percent, despite mecession at the start of the decade and the temperate
decline in the first half of 1995 that was correlatedpace of the expansion that has lasted nearly six years.
with a dip in housing starts. An acceleration in the growth of capacity in recent
The output of business supplies grew slowly in theyears has accommodated this lengthy expansion with-
1990s. Although commercial and other sales of elecout signs of substantial pressures on productive
tric and gas utilities expanded solidly, output of papercapacity. The low in utilization, 78.1 percent,
business supplies and agricultural chemicals grevoccurred at the production trough in early 1991 and
hardly at all, and newspaper advertising trendedvas well above the previous low of 71.1 percent in
sharply downward. late 1982. Over the years of expansion after 1991,
In the 1990s, the production of materials for fur- utilization reached a high of 84.9 percent in late 1994
ther industrial processing grew more rapidly than theand early 1995 (table A.1). Although this level was
output of finished goods. Producers of industrialnear the high recorded in the late 1980s, it was
materials comprise a large, diverse group thamnoticeably below the cyclical highs of the 1970s.
accounts for roughly 40 percent of total industrial Utilization eased in 1995 and ended 1996 at about
production. Durable goods materials, such as steeB3Y2 percent—still more than a percentage point
turbines, semiconductors, and parts used in compu@bove the long-term average.
ers, motor vehicles, and aircraft, account for more Within manufacturing, utilization rates in late 1996
than half of industrial materials. The output of were relatively high for industrial machinery and
durable goods materials has increased more thaequipment, especially computers, and for a number
40 percent since the beginning of the decade. Nobf primary-processing industries including petroleum
surprisingly, computer parts and semiconductors ledefining, rubber and plastics products, fabricated
the advance with double-digit annual growth ratesmetal products, and primary metals, such as steel
The strength in the output of durable goods materialgtable A.7). By contrast, apparel products, printing
was supported by gains since the 1990-91 recessiand publishing, and leather and products had utiliza-
in the output of steel, motors, and other parts used tdion rates that were below their longer-run averages.
make motor vehicles, appliances, and heavy equip- As the current expansion has continued, real
ment. However, the weakness in the aerospace indugvestment expenditures for industrial plant and
try was a restraining influence until recently. equipment have increased rapidly and contributed to
In comparison with the gains in durable goodsa faster rate of growth of capacity. The annual rate of
industries, the growth in the production of nondura-growth of manufacturing capacity roughly doubled,
ble goods materials and energy materials was anemiftom approximately 2 percent early in the decade to
The downtrend in crude oil production, particularly more than 4 percent in 1996; in durable manufactur-
in Texas and Alaska, tended to offset recent gains iring, capacity growth tripled to more than 6 percent
the production and use of natural gas and coal(table A.8). High and rising rates of growth of capac-
Declines in the production of residual fuel oil, nuclear ity were, of course, most evident for computers and
materials, and coke similarly offset a moderate rate obemiconductors, but the acceleration was large even
increase in the generation of electricity. Within non-for more slowly growing industries such as steel,
durable goods materials, growth in textile, paper, andabricated metals, and lumber. Growth in capacity in
chemical materials was quite slow on balance fromnondurable manufacturing has remained low.
early 1989 until the third quarter of 1993 and then In mining, the long-term decline in capacity mod-
grew strongly for a time, only to fall back in 1995. erated as the drop in available drilling rigs, which
From the start of the decade through late 1996, théegan in 1983, lessened substantially. Utilization in
output of this group grew at an annual rate of onlyoil and gas well drilling, although far below earlier
1% percent. In this group, plastics resins, syntheticpeaks, rose to its highest level since 1982. Recent
rubber, and paperboard were relatively strongincreases in offshore drilling also helped to maintain
performers. reserves and offset the ongoing decline in oil and gas
extraction from aging oil fields. Capacity growth in
the rest of mining and in utilities was relatively
Capacity and Utilization in the 1990s modest. Output growth at utilities exceeded capacity
growth over the past ten years; as a result, the excess
So far in the 1990s, the rate of capacity utilization incapacity that developed after the energy shocks in
total industry has reached neither the extreme highthe 1970s and early 1980s has essentially been
nor the extreme lows of the 1970s and 1980s. Thisliminated.
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NEW AGGREGATIONMETHODS 3. Proportion of computer output in industrial production,
1977-96
As indicated, the most important improvement for E—
this revision is the introduction of new aggregation
methods from 1977 onward. As before, the contribu- __
tion of an individual industry to total output or capac-
ity is based on the value added by that industry. Now, —
however, we update the value-added weights annu-
ally, rather than quinquennially, and keep them con-
current with production. The aggregation method for __ __ 3
IP, a version of the Fisher-ideal index formula, is
more firmly rooted in economic theory and elimi- =
nates a source of upward bias in the previous esti--
mates. Some of the same issues are addressed in the
recent reformulation of the featured measure of reall L L L L 1 L [ I 1L [ L L L1 L[ 11|
output published by the U.S. Department of Com-
merce’s Bureau of Economic Analysis (BEA).

Measures of industrial output can be distorted if, eight years ensured that the IP index reflected the

the relative valuations of the component SEres argyolution of relative prices over time, the weights of
out of date by even a few years. In order to m|n|m|zevery fast growing industries, such as computers,

this_ bias, for the_ revised production index, annualy, sme outdated quickly and caused output growth
weights are estimated through the most currenty pa overstated

periods even though compreherjsive data on value In general, a measure of real output based on
added lag a few years. These estimates are developegyative prices of a more recent year increases less

from. related mfprr_natlon on prqducer prices or, if rapidly than a measure based on relative prices of an
required, by stat_lstlcal extrap_olatlon. : .. earlier year. This characteristic result, which has long
_ The aggregation of capacity and capacity utiliza-peen ghserved in the construction of index numbers,
tion is a}ccompllshe.d by a general!zgtlon of theexists because the goods for which output grows
me'thod introduced |n'the. 1990 revision of t_hoserapidly tend to be those that are characterized by
series. The approach is discussed more fully in theyecjining relative prices and production cogco-
accompanying box, "Aggregation of Industrial Pro- . ie theory suggests that the preferred measure of
duction and Capacity Utilization—A Technical 1)t growth between two periods is a geometric
Note, W.h'Ch presents the_ algebraic formulafu_ons_ Ofaverage of two indexes: one weighted according to
the new industrial production and capacity utlllzatlon,[he relative price structure of the earlier period and
measures. the second weighted according to the relative price
structure of the later period. This result is called a
Industrial Production Fisher-ideal index. Quantity measures derived as
Fisher-ideal indexes usually grow more slowly than
To represent the changing relative price and costuantity measures derived using just the earlier peri-
structure of industries, the industrial production indexod’s prices as weights. Even though the previous IP
was previously built, for the most part, in five-year index used a progression of valuation periods, it still
chronological segments, each with value-addedverstated output growth because it used prices of a
weights drawn from the first year of the segment—qgiven year to weight quantities for some number of
the year of the quinquennial Census of Manufacturessubsequent years.
the underlying data source for value added. Chaining An example of how this bias was manifested in the
the segments together formed a continuous inderarlier index is illustrated by the pattern of the pro-
expressed as a percentage of output in a referenqaortion of computer output in industrial production
year. Although the periodic introduction of new (chart 3). During the interval between the censuses,

Earlier

Revised

1. See J. Steven Landefeld and Robert P. Parker (with Jack E. 2. For example, see the discussion and results of the use of alterna-
Triplett), “Preview of the Comprehensive Revision of the National tive weight years for industrial production in Kenneth Armitage and
Income and Product Accounts: BEAs New Featured Measures ofDixon A. Tranum, “Industrial Production: 1989 Developments and
Output and Prices,Survey of Current Businesgol. 75 (July 1995),  Historical Revision,” Federal Reserve Bulletjrvol. 76 (April 1990),
pp. 31-38, and the references contained therein. pp. 188—-204 (especially pp. 201-03).
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the relative proportion of an industry in IP equaled its4. Relative unit value added in industrial production,
base-period proportion multiplied by its growth since ~ 1977-96
the base year relative to the growth of total IP. Thus Retio sdle, 1052= 100
the share of an industry grew (or declined) along with
its relative gain (or loss) in production, regardless of
relative price movements. Under the earlier aggrega-
tion method, with base-period weights fixed at 1977, Non-energy materials
1982, 1987, and 1992, the current proportion of com-__ 10
puter industry output grew in intervening years along
with its relative gain in production until a new weight
year was introduced. It would fall back with the
introduction of new weights because the industry’s
value added, measured in current dollars, did not rise =
nearly as steeply as did its real output. The revised
index eliminates the exaggerated saw-tooth pattern of
the computer share by updating the industry’s value-
added proportion—and its implied relative price—
each yeaP. With weights updated annually, an
industry’s share fluctuates much less over time, but it
will rise, for example, when a relative increase in an _ o
industry’s real output is not offset by a proportionate
relative decline in its value added per unit of output.
The revised IP index is called an annually weighted
Fisher index. In the new formulation, the weights are —
expressed as unit value added (a “price”) to facilitate —
the aggregation of IP as an annually weighted Fisher
index for the recent period. Generally, the unit value-
added measures track broad changesincorrespond-1 | | 1 1 10000 1]
ing producer prices and evolve considerably more 1978 1980 1982 1984 1986 1988 1990 1992 1994 199
slowly than the corresponding real output (or than 1. Non-energy materials and non-energy products exclude computers and
value added itself, which contains both quantity angsemiconductors.
price-cost elementg).Therefore, even though the
value-added data are available only after a lag ofated for the following year, given the persistence of
about two years (and sometimes longer), the weightsnany relative price trends.
required for aggregating IP in the most recent period The relative unit value added of the combined
can be (1) estimated from available data on produceseries for computers and semiconductors in total IP
prices through the most recent year and (2) extrapoeeclines about 18 percent per year, on average,
from 1977 to 1987, and by more than 10 percent, on
- average, since then. If the annual weights for IP were
~ 3. The IP index for computers was first benchmarked to an annuahgt estimated through the current period and this
index of real output derived using a hedonic price index for computers . . .
in a revision published in April 1990 that affected data from 1977 €lative price of computers and semiconductors was
onward. Although the total IP index and its major industry and marketheld fixed for three years rather than allowed to
subtotals before 1977 remain as previously formulated, total IP growthogntinue its decline, the most recent IP estimates

before 1977 is not noticeably overstated from the effects of declines in .
Y would overstate growth by abolt percentage point

the relative price of computers for those years. The growth trend from
1967 to 1977 of manufacturing IP and of manufacturing IP excludingat an annual rate. Within the index, aside from

computers was similar (table 1). Moreover, the results of this revisioncomputers and semiconductors, the basic trends in
suggest that aside from computers, from 1977 onward relative price

movements among components of the earlier IP index caused onl\yelatlve unit Value_added for non-energy products,
a small overstatement of the trend growth of overall industrial NON-energy materials, and total energy can also

production. diverge from one another at times (chart 4), and such

4. For example, for fourteen of the twenty two-digit industry | fl di he ti | q
groups in manufacturing, more than 50 percent of the variance of indlevelopments are reflected in the timely producer

change in value added is explained by the change in the IP index foprice figures.
the industry, and, in simple regressions, the coefficient on the change The new formulation for monthly IP is computa-

in IP is not significantly different from 1 for these fourteen industries. ,. I lex than th . f lation:
The notable exceptions to this pattern are the food, petroleum, anéiIona y more complex than the previous formulation:

paper industries. Each month’s computation involves weights from

Non-energy products — 90

— 130

Energy, total —10

— 110
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Aggregation of Industrial Production and Capacity Utilization—A Technical Note

Industrial Production uses averages ofionthlyoutput growth estimates weighte
by earlier and lateyear prices. Like the Bureau of Eco

i IRERTEIE 12 SEEs), (ERESES @ [UEmihy of eip! nomic Analysis, which introduced this type of Fisher val

for a periodn expressed relative to the quantity produced in
a reference period 0, that i$, = (g,/qy). The previous
practice was to compute an IP aggregate, either the tot
index or its major market and industry subtotdld, as a
weighted relative quantity,

aki)e updated in theniddle of the year. A convenient way o

monthm is computed with weights from the years contai
ing the monthsrp — 6) and (n + 6).

Sy The new formula for the growth of monthly IP in mont|
Ih=—"1, mis given by
2V
using value added, to indicate the relative importance of IF- 2ZlmRm-6) _ ZImRmse)
the individual quantities. As a result, the IP index was P . '
Im—1 ZIm—ngl(m—G) ZIm—le(m+6)

expressed as a value-added weighted sum of its compo-
nents,I* = > 1.w, wherew = v/2v. The previous IP index

year of each segment used as the base year for weights; tf& 1he new total IP index, as well as its major market a
segments were linked together over time to form a continu-Ndustry subtotals, are computed as the cumulative prog

ous index expressed as a percentage of output in a referen@é a monthly series of the;e growth estimates from 19
year. onward. The monthly estimates for each aggregate

The previous IP index was called a Iinked-Laspeyrescontm"ed so that their annual growth rates conform to

index. Consider that value-added weights have both quan9roWth rates of an annually weighted Fisher index deriy
tity and price-cost elements. With= gop,, €ach segment of USing annual data. _ _ _

the former IP index could also be expressed as the weighted 1€ revised monthly IP index and its major aggrega
aggregate quantity,q, Py/Za,P,. This is a Laspeyres quan- are computed as anngally weighted Fisher indexes gver
tity index, which shows changes in quantities with pricesthe most recent period. F(_)r the more recent e_stlma
held fixed at base-year values. Federal Reserve extrapolations of the annual weights

Laspeyres quantity measures usually overstate outputS€d: _ _

growth as one moves further from a base period. This With the more complex formulation of the new IP inde

most tend to be those whose prices have increased, rek;_eries re_presenting the _proportionate contri_bution

tively, the least. As a result, the use of weights from anChanges in a component index to the change in the t
earlier period increasingly exaggerates the relative impor{ndex. These statistics, which for a month are the averag
tance of the fast growing components as time passes. Co
versely, quantity measures derived from a Paasche inde
which is expressed a&q,p,/2q,p, and shows changes

in quantities with prices at current period values, usually
understate the output change.

Economic theory suggests that the preferred measure oé
quantity change is a geometric average of a Laspeyres index
and a Paasche index. This result is called a Fisher-ideafn individual capacity utilization serieg),, is a ratio of the
quantity index. Quantity measures derived as Fisher indexeactual level of output to a sustainable maximum level
register increases (or decreases) that fall between thoseutput or capacity. The output figures are indexes of ind
derived from either a Laspeyres or a Paasche formulation. trial production, and the related capacity series are deri

The new formulation for aggregating industrial produc- from survey data on utilization and capacity to provide
tion is based on a Fisher index that updates the weightésntegrated system of output, capacity, and utilization m
every year (butnot every month). Source data on value sures for the industrial sector.
added are available annually. The aggregation of capacity and capacity utilization ral

The “price” weights used in the new IP formulation are presents distinct issues in that they are constructed
annual unit value added, that is, value added (an annuadlefined in relation to industrial production: Given th
series in dollars) divided by an IP index for the year, U, = q,/c, and thatl, = q,/q, is a production index, then
R = v/l,. Technically, the new formulation for monthly IP  the capacity indexZ,, consistent with the production inde
is a variant of the Fisher index described above in that itis ¢,/dq, = (9,/qy)/U,, or, C, = I,/U,. Given a production

mn-1 based on earlier and later-year unit value add
represent the linear term of a Taylor's series expansion
the formula for monthly IP growth given above.

apacity and Capacity Utilization

ant for its quarterly estimates of real GDP, the weights wi

expressing this timing is that a monthly IP aggregate|i

generally was built in five-year segments, with the initial where the subscrip(m), denotes “year containing montmd

occurs because, over time, the quantities that increase trde Federal Reserve will provide users with additional time

dmplicit value-added shares for the component in month
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Aggregation of Industrial Production and Capacity Utilization—Continued

we wantC, = 12/U2, or equivalently,U4 = I~C/ to hold  rials. As a result, the aggregate capacity indexes between

after aggregation. the two base years were then smoothly adjusted so that no
The revised utilization aggregates are given by discontinuity in the utilization aggregate occuréed.
Just as using the ratio of a linked-Laspeyres IP index to a
Sy linked-Laspeyres capacity index might distort aggregate
Ub=—— utilization, so using the ratio of a Fisher IP index to a Fisher
2(VIU,) capacity index might produce a similar distortion. Cop-

which expresses a utilization aggregate as the ratio of theveighted Fisher indexes of the individual capacity series.
components’ aggregate actual value added to their aggrea capacity aggregate were to be formulated in a way si
gate value added at capacity. This expression is impledar to that of a production aggregate and if a utilization
mented in terms of a production index for a year, that is,aggregate were calculated as a ratio of the two separdtely
with value added (an annual series in dollarsPds, and  aggregated series, a noticeable distortion in this utilizatjon
given thatU, = 1,/C,, then a utilization aggregate is calcu- aggregate would occur if two conditions are present: (1) the

lated as relative price of a component industry changes significantly,
and (2) the utilization rate of the component differs from the
SPI average of the groupln general, only the direct aggrega-
Upp=—t tion of the individual proportional relationships preserves
ZPyQ/ the appropriate aggregate for capacity utilization.
The major advantage of the new procedure is that utiliza-
which is equivalent to the expression, tion rates through the current period are aggregated With
capacity proportions in current period values. Previously,
UA=S RC u,. the more recent capacity proportions were valued in prices
Y Sp G of the most recent weight-base year, which could introdlice
y distortions in current measures of capacity utilizagon.

Thus, the aggregate utilization rates are equivalent to
capacity-weighted aggregates of individual utilization rates;
that is, they are a combination of component utilization
rates weighted by proportions that reflect the component’s 1. see Richard D. Raddock, “Recent Developments in Industrial Cap

share in the aggregate current value of production atend Utilization,” Federal Reserve Bulletivol. 76 (June 1990), pp. 411-35.
capacity 2. To illustrate the distortion that may result, consider a two-industry

. i 5 example. One industry grows slowly, another industry, such as computers,
With the weights for production now updated annually, grows very fast and its unit value added is falling. If computer manufactuers

the utilization aggregates are now derived from Componenfypically operate at a higher rate of utilization than does the other indu
their share of overall capacity will be less than their share of actual produc-

measures annu?”)’- The new month_l)_’ ca_lpacity aggregategyn, The lower capacity share for computers implies a slower rate of grojvth
are constructed in three steps: (1) utilization aggregates ar@r the Fisher index of combined capacity than for the Fisher index|of

i ombined production. Assume that the computer manufacturers produce
calculated on an annual basis through the most recent ful 0 percent of the total value added (in current dollars) of the two industfies

year; (2) the annual aggregate capacity is derived from th@uyt maintain only 45 percent of the total capacity (also in current dollars). If
corresponding production and utilization aggregates; (3) thehe actual and Capﬁzcitxg output ofhcomputersI in Ireal ézrn;)s we(;ef g':O in§|]

. . . : .20 percent per year (with no growth in nominal value added), and if the feal
m.onthly capacity aggregate. IS Ob.tamed b)/ Interp(?I"Jltm(-]ou’[put and capacity of the other industry were not growing, the Fisher
with an annually weighted Fisher index of its constituent production aggregate of the two industries would grow about 10 perdent

monthly capacity series. For the very recent period, sinceper year (0.50 x 0.20 + 0.50 x 0.00), and the Fisher capacity aggrepate
h full h hi . would grow about 9 percent per year (0.45 x 0.20 + 0.55 x 0.00). The
the most recent full year, each monthly capacity aggregatyig of the Fisher IP index to the Fisher capacity index would increase| by

is extrapolated by this same Fisher index, adjusted by & percent every year, and the aggregate utilization rate would increase
factor that accounts for the differences in their relative Wihoutbound. .

3. That is, the utilization aggregate for a month since the most regent
growth rates. weight-base year was computed as the ratio of a linked-Laspeyres produgtion

Previously, the appropriate relationships for capacity uti-index to a linked-Laspeyres capacity index, which yielded,
lization aggregates were exact only in each weight-base
year. When a new base year was introduced into the produc- UAZY PoCn U
tion and capacity measures, however, each utilization aggre- 2P,C,, "
gate for the new base year was calculated with weights for
that year and the previous base year. The differences wer@herep, is unit value added in the base year.
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two years. In addition, the unit value-added figuresindustry value added. Annual weights for the aggre-
have little intuitive meaning as weights. Users (andgation of gross value of products are derived from
estimators) of the former IP index always found its estimates of the total market value of production. The
aggregation to be more conveniently viewed in termssources of these figures are the same as those used
of value-added shares rather than prices because tfier the periodic updating of weights for the earlier
contribution of a component index to the total index measures.
was seen directly with value-added shares. For the most part, source data on value added were
With the new Fisher formulation for IP, ttggowth  available through 1994 at the time the revision was
rate of the total index can still be viewed as a compiled (in late 1996). To construct output, capac-
value-added weighted sum of its componegtewth  ity, and capacity utilization using the new formula-
rates Specifically, the growth of a component index tions through the most recent period requires unit
multiplied by its share of value added gives itsvalue added for more recent years. For example, to
approximate contribution to the growth of the total compute IP growth as an annually weighted Fisher
index (table A.9). To supplement the information onindex for the second half of 1996 requires unit value
value-added proportions for the previous year that aradded for 1996 and 1997. The estimates for recent
shown in the statistical release, the Federal Reservgeriods were obtained in two steps. First, industry
now provides corresponding (and more exact)producer prices from the Bureau of Labor Statistics,
monthly statistics representing the proportionate conwhich were available through the third quarter of
tribution of a monthly change in a component index1996 at the time the revision was compiled, were
to the monthly change in the total index—for exam- extrapolated to obtain annual averages for 1996 and
ple, the computer share shown in chart 3. With the
additional statistics, many calculations frequently
performed by users of the former index are achieved
with Fhe reyi_sed index in a similar faShién-' malue—added data are reported in the quinquennial Cen-
This revision also quates the formulation used forsus'of Manufactures and the Annual Survey of Manufactures of the
the supplementary series on the gross value of protBureau of the Census. Value added for electric and gas utilities are
ucts leaving the Industial sector, which are expresse@s fon Sl e 210 So%es e oy e
in dollars. The mdu;tnal production .data. on grossadged data for mininggyindustries are available only every five years
value of products, which cover the period since 1977 from the Census of Mineral Industries. Estimates of unit value added
continue to be aggregated from production indexeéqtrhinterven(ijng years aredderfived tf;orr:3 relatted fi?alf Er%du’ct lg)rices,
for products using weights based on the market valug; Lirbzrprsotag(s:géspg(r:ealgp?t( pr:?g:e for selected commodities such as
of production. (The materials series are excluded t@rude oil, gold, or silver. Annual data on the total value of production
avoid double_counting_) Previously’ they were Com_(ship_mt(ajn:s ptlrL]JS inventorylchanfge, igclutding the vtalue of %xci'seéafxes)
bined with gross-product weights drawn entirely from jass aame sourses 0 Procuct aggregates are derived from
the year 1992. They are now derived as annually
weighted Fisher indexes, with gross-product weights
updated annually and expressed in 1992 dollars after
aggregation.

Data Availability

Annual Weights Files containing the revised data and the text and tahles
from the supplement to the G.17 release, “Industrial
Annual weights for the aggregation of IP and capac{ Production and Capacity Utilization: Historical Rev
ity utilization were derived from annual estimates of| sion,” are available on the Board’s World Wide Web site
at http://www.bog.frb.fed.us. Files will also be availab
_ through the Economic Bulletin Board of the Department

5. An example of a typical calculation is as follows: Assume a [ of Commerce; for information, call (202) 482-1986. Dig

10 percent jump in the output of the motor vehicle and related i ; ; ;
industries and that these IP components account for 5 percent of total kettes containing either historical data (through 1985)Jor

index points in value-added terms in the previous period. Then thq MOre recent data (1986 to those most recently published
contribution of this development to the percentage change in total I in the G.17 release) are available from Publications Ser-
for a given month is 0.05 x 0.10 = 0.005, ¥rpercent for the month. vices, Board of Governors of the Federal Reserve Sys-

Current estimates and historical time series of the monthly proportion$ am Washington, DC 20551, or phone (202) 452-3245.
(the 5 percent in the example) for IP components shown on tables 1 " . - L \ .

and 2 of the Federal Reserve's statistical release G.17 “Industria This article will be available on the Board’s Web si
Production and Capacity Utilization” are available with the revised | at (http://www.bog.frb.us/releases/G17/About.htm).

index. (See box, “Data Availability.”)

)
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1997. Second, the unit value-added measures wemmputer industry was assigned to business equip-
extrapolated based on these annual averages of indusient. (As in the earlier index, the industry’s semi-
try producer prices. Later this year, the formulationfinished product is allocated to the materials market
will require weights drawn from 1997 and 1998; at group.)
that time source data through 1995 will be available, To improve coverage and reliability, monthly
and the same procedures will apply. source data for five IP series were modified. With
these changes, the monthly IP index now comprises
264 series for the period since 1992, and the propor-
NEW METHODS FORINDIVIDUAL PRODUCTION  tion that is derived from physical product data rises
AND CAPACITY SERIES 2 percentage points, in 1994 value-added terms, to
42 percent.
The revision also incorporated improvements in the Portions of two equipment series, farm equipment
composition of selected IP market aggregates an@SIC 352) and construction and mining equipment
enhancements to the structure of selected productio(8IC 3531-3), which were based on input data, now
and capacity series. As part of the revision from 1992make up two new series derived from monthly pro-
onward, monthly source data for all IP series—duction estimates reported in Stark's Off-Highway
physical product data and measures of inputs tdedger. A weighted average of assemblies of com-
production—were updated to reflect revisions by thebines and two types of tractors is the basis for the
data providers and were adjusted by the Federahew farm equipment series, which represents
Reserve to eliminate seasonal, calendar, and holida$IC 3523. The remaining portion of the former series,
variation? The revised IP series reflect further adjust-lawn and garden equipment (SIC 3524), is repre-
ments of their annual averages to benchmark indexesented by production worker hours and, with this
derived from more comprehensive and newly avail-revision, assigned to the consumer durable goods
able annual source data. market group. The new construction equipment
The revision to the Federal Reserve capacity estiseries, which represents SIC 3531, is constructed
mates incorporated revised measures of industry capitsing a weighted average of assemblies of crawlers,
tal input and detailed data from the Census Bureau’svheel loaders, skid steer loaders, wheel tractors, and
Survey of Plant Capacity for 1993 and 1994. No newother construction equipment. Production worker
broad survey results on capacity utilization rateshours are the basis for the remaining portion of the
beyond 1994 or on business investment plans beyonfibrmer series, mining and oil and gas field equipment
those first reported for 1996 were available for this(SIC 3532-3). The revised IP index incorporates
revision. For the 1997 annual update, the Federathese new equipment series beginning in 1987.
Reserve will have new results from the Survey of Before the current revision, the monthly output of
Plant Capacity for the fourth quarters of 1995 andoriginal equipment parts for new motor vehicles, a
1996. portion of the total motor vehicle parts industry
(SIC 3714), was represented by data on production
worker hours at parts plants and motor vehicle assem-
Modifications to Series blies. The series from 1992 onward now derives from
monthly production estimates reported in Stark’'s
To improve the IP market aggregates, the portion olComponent Ledger. The new series is constructed
the output of computer and office equipmentusing a weighted combination of gas engines, trans-
(SIC 357) designated as final product is now furthermissions and axles (on-highway), and brakes. These
split from 1982 onward into production of consumer components cover more than 40 percent of the total
goods, mainly personal computers for home use, andalue of production in SIC 3714 and most of the
business equipment. The split is accomplished withoriginal-equipment parts subcomponent.
expenditure data from the national income and prod- Production of medium and heavy trucks, formerly
uct accounts. Formerly, all of the final product of the a single component of business trucks, is now repre-
sented by separate series for medium-weight (gross
vehicle weight of 14,001-33,000 pounds) and for
heavy trucks (33,001 pounds and more) based on the
7. For a summary of the Federal Reserve methods for seasonaligame monthly production figures as previously used
adiléStirt‘_g the Sogcﬁ dgtg Uéegdto IEO[A‘\SEUCF the indf)é Oft i_”?l;ft”a(Ward’s Automotive Reports) in combination with
Fietion and Gapacity Utlisation. 1961 95Federal Reserve Bulle. . INformation on factory shipments by detailed weight
tin, vol. 82 (January 1996), pp. 16—25 (especially pp. 23-24). class reported by the American Automobile Manu-
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facturers Association. Similarly, capacity series for(SIC 3672—-9) was benchmarked to an annual index
medium-weight trucks and another for heavy trucksof real output that incorporated a quality-adjusted
and trailers were developed from the same sourcegrice index for domestically produced integrated
movements in the output of truck trailers are highly microcircuits (the major product of SIC 3674, which
correlated with the output of heavy trucks. is the largest industry in the broader IP grouping).
Output of stone, sand, and gravel miningBoard staff constructed this index from detailed price
(SIC 141-2 and 144), formerly an input-based IPindexes for selected semiconductor components,
series, is now derived from quarterly production datamainly memory and logic chips, developed by the
reported by the Department of the Interior. TheseBEA as part of its recent comprehensive revision of
data, which cover most of the output of this industry,the national income and product accounts. The BEA
are interpolated to a monthly frequency and incorpo-also revised its quality-adjusted price index for com-
rated in the index beginning in 1992. puters for that revision, and the IP benchmark index
for computers and office equipment incorporates
those results.
Updated Data and New Production
Benchmarks
Revised Estimates of Industrial Capacity
The regular updating of source data for industrial
production includes the introduction of annual dataThe capacity utilization estimates fully incorporate
from the Annual Survey of Manufactures for 1994 the more detailed data from the latest Census Survey
and selected Current Industrial Reports for 19950f Plant Capacity issued in September 1996, which
both published by the Bureau of the Census. Avail-provided revised utilization rates for manufacturing
able annual data on mining for 1994 and 1995 fromindustries for the fourth quarters of 1989 to 1994.
the Department of the Interior were also introduced Preliminary results through 1994 from the Census
Individual IP series incorporate revisions to thesurvey had previously been incorporated in the Fed-
monthly indicators (either physical product data, pro-eral Reserve estimates of capacity and utilization.
duction worker hours, or electric power usage) backRevised or newly available estimates of capacity in
to 1992. Seasonal factors for electric power and mosphysical volume (number of units, tons, barrels, and
physical product series were calculated on the basiso forth) for selected industries for 199296 are also
of data through mid-1996; for production-worker incorporated.
hours and the unit counts of motor vehicle assem- Measures of industry capital input, which are used
blies, seasonal factors were updated with data througim estimating manufacturing capacity, were updated
October 1996. Productivity relationships used towith Federal Reserve estimates of manufacturers’
extrapolate input-based IP series beyond 1994 oreal net capital stocks that are now built from invest-
1995 were updated using the revised output and inpunent data expressed in chained 1992 dollars; for-
data. merly, the net capital stocks were derived from
With this revision, the annual updating of the indi- investment flows in constant 1987 dollars.
vidual IP series for manufacturing from 1992 onward Within manufacturing, those capacity indexes that
reflects the incorporation of annual benchmarks ofare derived from the Census survey and estimates of
real output that are formulated as annually weightectapital input have been revised back to 1977; as a
Fisher indexes. While the vast majority of individual result, capacity utilization rates for manufacturing
series were not revised for the years from 1977 tchave been revised from January 1977 onward.
1991, the new or modified series described earlieCapacity growth and utilization rates for mining and
were adjusted to benchmarks formulated as annuallytilities have essentially been updated only in the
weighted Fisher indexes from the initial year of the 1990s, as have those manufacturing series derived
series. The sources for the basic data used to corfrom capacity and output data in physical units.
struct the new annual IP benchmarks in this revision After a revision of the industrial production
are the same as those used for calculating the earliendexes, the individual capacity indexes must typi-
benchmarks. cally also be revised because capacity is calculated
For this revision, the annual IP benchmark quantityfrom industrial production and survey data on utiliza-
indexes for semiconductors and related compo-
nents and for computers and office equipmen
incorporate improvements from 1977 onward. The IP

. - rates for the 1967—76 period were made to improve consistency with
index for semiconductors and related componentshe new estimates from 1977 onward.

8. Some additional small changes to aggregate capacity utilization



Industrial Production and Capacity Utilization: Historical Revision and Recent Developmerés

tion rates. For example, in this revision, the produc-5. Change in manufacturing capacity and capital input,
tion index for semiconductors shows much faster 1967-96
growth because of a change in the methodology of Ea—
measuring its output; consequently, the related capac-
ity index (maximum output) had to be similarly
revised; otherwise, output growth far in excess of
capacity growth would yield a time series of implau- —
sible utilization rates. In many instances in manufac-
turing, we estimate a single capacity series to matcha
number of the individual production series. In such __
cases, the new annual weighting formulation affected
the estimated growth of production and was a factor —
in the reestimation of individual capacity series. For
the most part, these are series derived from industrial
production, data on utilization rates from the Survey L LLL L LI L L L L L L Ll Ll L]
of Plant Capacity, and Federal Reserve estimates of 1221972 1976 1980 1984 1988 1992 19%
capital input.

To construct an individual capacity index, we first
calculate preliminary, implied end-of-year indexes ofindicatori® Interpolating between the final end-of-
industrial capacity by dividing a production index by year capacity indexes produces a continuous monthly
a utilization rate obtained from a survey for that time series.
end-of-year period. These ratios are expressed, like The capital input measures, which reflect estimates
the indexes of industrial production, as percentage®f the service flow derived from the net stocks of
of production in a comparison base year, currentlyproductive tangible capital assets, were introduced in
1992, and they give the general level and trend of th&apacity estimation methods last year for the period
capacity estimates.The Federal Reserve’s actual from 1991 onward; as a result of the current revision
capacity indexes combine these preliminary indexeshe capital input measures are now incorporated
with information from alternative indicators of annual in most manufacturing capacity series from 1977
capacity change; these alternatives include capacitpnwardi* As a result, the annual changes in manufac-
data in physical units and estimates of capital inputturing capacity from 1977 onward are more strongly
In general, the actual capacity indexes are proporcorrelated with changes in capital input than are the
tional to fitted values from regressions that reflectannual changes in previous figures.
both the trend growth of capacity implied by the In general, the relationship between capacity and
survey data and the annual changes of the alternativeapital input is variable over time and across indus-

Capital input — 5

Manufacturing capacity’

10. Specifically, the regressions fit the logarithm of the ratio of the
capacity implied by the survey data to the alternative indicator by a
_ low-order polynominal or piece-wise linear function of time. See
9. Each implied capacity index number is an estimate of a sustainRaddock, “A Revision to Industrial Production and Capacity Utiliza-
able maximum level of output expressed as a percentage of actualon, 1991-95,” and “Recent Developments in Industrial Capacity and
output in 1992. Thus, if in December 1992 the production index is 100Utilization.”
and a related utilization rate from a survey is 80 percent, then the 11. We estimate capital input for manufacturing industries in three
implied capacity index is 100/0.8 = 125. steps. First, we prepare estimates of net capital stocks (by industry and
The capacity indexes capture the concept of sustainable practicasset type) from investment data using a perpetual inventory model;
capacity, which is defined as the greatest level of output that a planthe methods used to derive the net stocks are described in Michael
can maintain within the framework of a realistic work schedule after Mohr and Charles Gilbert, “Capital Stock Estimates for Manufactur-
taking account of normal downtime and assuming sufficient availabil-ing Industries: Methods and Data,” Federal Reserve Board, Industrial
ity of inputs to operate the machinery and equipment in place. BothOutput Section, March 1996. Second, we develop annual estimates of
the questions asked in the broad Census survey and the narrowéhe implicit rental prices for each asset type and use these estimates to
surveys of selected industries are generally consistent with this definiereate weights that describe the relative contribution made by each
ton of capacity. The concept itself generally conforms to that of aasset to the total input of capital. Finally, we create the annual
full-input point on a production function, with the qualification that estimates of capital input for each manufacturing capacity series by
capacity represents a realistically sustainable maximum, rather thaaggregating across the real net stocks by asset type using a chain-type
some higher unsustainable short-term maximum. See Carol Corradquantity index that incorporates the weights created from the rental
and Joe Mattey, “Capacity Utilization,Journal of Economic Per-  prices.
spectivegforthcoming, Winter 1997). Since last year’s annual revision, the basic elements used to create
In the absence of utilization rate information for an industry, which the capital input measures have been converted to use investment data
is the case for a few series in mining, trends through peaks inexpressed in chained 1992 dollars; otherwise, we use the same proce-
production are used to estimate capacity output for that industry. dures to derive capital input.
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tries. For total manufacturing, capital input grew with the unrevised estimates before 1977. The
more rapidly than capacity in the late 1970s and moreMcGraw-Hill/DRI survey was the primary determi-
slowly after 1982 (chart 5). Capital expenditures onnant of the level of utilization series in manufacturing
pollution abatement equipment, which grew rapidlyfrom 1955 through the mid-1970s. Following previ-
in the late 1970s, are included in the net stocks usedus practice, continuity is achieved by applying a
to derive the capital input measures and can cause tHevel adjustment to series whose data source changed
growth rates of capital input and capacity output tofrom the McGraw-Hil/DRI survey to the Census
differ. Similarly, the bunching of permanent plant survey to maintain consistency with the historical
closings in some industries and the lengthening of théevels based on the earlier survey. (The two surveys
workweek of capital in others in the 1980s can leadoverlapped for fourteen years.) Generally, utilization
to differences in the measures. In recent years, theates from the Census survey, now the main source
relatively fast growth of capacity output generally for manufacturing utilization rates, were lower, on
represents continued gains in manufacturers’ overakhverage, than those of the discontinued McGraw-Hill/
productivity (output per unit of combined inputs, DRI survey; thus Federal Reserve utilization rates for
including capital, labor, and materials) and anmajor industry totals and subtotals differ from those
increase in their rate of capital investment. issued by the Census Bureau.

In compiling this revision of manufacturing capac-
ity, every effort has been made to achieve continuity
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APPENDIXA: SUMMARY TABLESPUBLISHED IN THEG.17 SJPPLEMENT JANUARY27, 1997

A.l. Revised data for industrial production, capacity, and utilization for total industry, 1987-96

Seasonally adjusted data except as noted

Quarter A |
Year Jan. Feb. Mar|  Apr. Ma June  Jul Aug. Sept. Oct. Nov. € nnula
avg!
1 ‘ 2 ‘ 3 ‘ 4
Industrial production (percentage change)
-6 1.2 4 4 4 .9 .6 1 -1 1.3 3 .6 4.3 6.7 5.6 6.9 4.6
1 .3 .0 .6 1 .0 7 5 -4 s 7 5 3.1 3.0 3.8 3.6 4.4
5 -8 .9 3 -6 -2 .0 4 =2 =5 4 5 3.8 5 44 .0 1.8
-5 i) D -.6 4 .0 =il 2 1 -5 -13 -6 1.9 .8 EOREENT -2
-5 -8 =9 3 .8 1.2 1 1 9 =1 =il -6 -82 1.3 6.3 1.1 -2.0
.0 7 .8 N 4 =3 T -4 85 .8 .6 1 1.1 6.7 2.2 5.6 3.2
4 i) A 3 -6 2 3 =72 1.0 3 5 7 3.7 .8 1.7 5.8 3.4
.3 5 7 4 .6 .5 .5 .0 1 .6 .6 .9 6.2 6.7 4.4 5.6 5.0
.3 =72 1 -3 A 2 .0 .8 4 -4 2 1 39 -7 3.2 .8 3.3
-4 1.3 =5 .9 4 .6 .0 3 A .0 .8 7 1.6 6.2 3.3 3.8 2.7
Industrial production (index)
1987 90.2 912 915 919 923 931 937 938 937 949 952 958 91.0 925 937 953 931
1988.. | 958 961 962 967 968 968 974 980 976 979 986 991 96.0 968 97.7 985 97.3
1989.. 99.7 989 998 1001 995 993 983 987 985 981 985 989 995 996 985 985 99.0
1990.. 98.5 99.0 99.4 98.9 99.3 99.3 99.2 99.4 99.5 99.0 97.7 97.1 99.0 99.2 99.4 97.9 98.9
1991.. 967 959 950 953 960 972 972 974 983 982 981 974 958 962 976 979 969
1992.. J 975 981 989 99.6 100.0 99.7 1004 100.1 100.5 101.3 1019 101.9 982 99.8 100.3 101.7 100.0
1993.. | 102.3 102.8 102.8 103.2 102.6 1028 103.1 102.8 1039 104.1 104.6 1054 1026 1028 103.3 104.7 1034
1994.. | 105.7 106.2 107.0 107.4 108.1 108.6 109.1 109.2 109.3 109.9 110.6 1116 106.3 108.0 109.2 110.7 108.6
1995.. | 1119 1116 111.7 1114 1115 1117 1117 1126 113.0 1125 1127 1128 111.8 111.6 1124 1127 1121
1996 112.4 1138 113.2 1143 1148 1155 1155 1158 116.0 116.0 1169 117.7 113.1 1148 1158 116.8 115.1
Capacity (index)
1987 113.9 1140 1141 1143 1144 1145 1146 1147 1148 1150 1151 1152 114.0 1144 1147 1151 1146
1988.. | 1153 1155 115.6 115.7 1158 1159 116.0 116.2 116.3 1164 1165 116.7 1155 115.8 116.2 116.5 116.0
1989.. | 116.8 117.0 117.2 1174 1176 117.8 118.0 1182 1184 118.6 1188 119.0 117.0 117.6 118.2 118.8 117.9
1990.. | 119.2 1193 1195 119.7 1199 120.0 120.2 1204 1206 120.8 121.0 121.2 119.3 119.9 1204 121.0 120.1
1991.. | 1214 1215 121.7 1219 1220 1222 1224 1225 1227 1228 123.0 1232 1215 1220 1225 123.0 1223
1992.. | 123.3 123.6 123.8 124.0 1242 1244 1246 1247 1249 1251 1253 1255 123.6 1242 1247 1253 1244
1993.. | 125.7 125.8 126.0 126.2 1264 126.6 126.7 1269 127.1 1273 1275 127.7 1258 1264 1269 1275 126.7
1994.. | 128.0 128.3 128.6 1289 129.2 1295 129.8 130.1 130.5 130.8 131.1 1314 1283 129.2 130.1 1311 129.7
1995.. | 131.8 1321 1325 132.8 133.2 133.6 134.0 1343 1347 1351 1355 1359 132.1 133.2 1343 1355 13338
1996 136.3 136.7 137.1 137.5 137.9 1384 138.8 139.2 139.6 140.0 140.5 140.9 136.7 137.9 139.2 1405 138.6
Utilization (level, percent)
1987 791 800 8.2 8.5 807 813 818 817 816 826 827 831 798 808 817 828 813
1988. 831 833 832 836 836 835 840 843 840 841 846 850 832 836 841 846 839
1989. 853 845 851 852 846 843 833 835 832 827 829 832 850 847 833 829 840
1990. 826 829 832 826 828 827 825 825 825 819 807 801 829 827 825 809 823
1991. 79.6 78.9 78.1 78.2 78.7 79.5 79.5 79.5 80.1 79.9 79.7 79.1 78.9 78.8 79.7 79.6 79.2
1992. 790 794 799 804 806 802 806 802 805 810 813 812 795 804 804 812 804
1993 81.4 81.7 81.6 81.7 81.2 81.2 81.3 81.0 81.7 81.8 82.1 82.5 81.6 81.4 81.3 82.1 81.6
1994 826 828 832 833 837 839 841 839 837 841 844 849 829 836 839 844 837
1995. 849 845 843 839 837 836 834 838 839 833 832 830 846 837 837 832 838
1996 824 832 826 831 832 835 832 832 831 828 832 835 828 833 832 832 831

Note. Monthly figures show the percentage change from the previous month;
quarterly figures show the change from the previous quarter at a compoundlly adjusted indexes.

annual rate of growth. Estimates from October 1996 through December 1996 are
subject to further revision in the upcoming monthly releases. Production and
capacity indexes are expressed as percentages of output in 1992.

1. Annual averages of industrial production are calculated from not season-
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A.2. Revised data for industrial production, capacity, and utilization for manufacturing industries, 1987-96
Seasonally adjusted data except as noted
Quarter A |
Year Jan.| Feb.| Mar] Apr| May June July Aug. Sept. Oct.  Now. e nnua
avg.
1 ‘ 2 ‘ 3 ‘ 4
Industrial production (percentage change)
1987 -8 1.6 2 5 .3 1.0 A =2 1 1.3 5 .6 5.0 7.0 5.5 7.6 5.3
1988 -2 4 =4l 1.0 -1 .0 7 -5 2 2 1.0 .6 2.4 4.1 3.7 5.2 4.7
1989 9 -12 .8 1 -7 0 -11 4 55 -6 4 1 4.3 -7 -45 -14 .9
1990.. =2 .9 <8} -8 4 =l .0 3 .0 -6 -13 -6 29 =il 8 -6.3 )
1991.. -9 -7 -11 3 7 14 2 2 1.1 -1 =2 -5 =97 1.2 7.8 1.7 -24
1992. 2 .8 .9 .6 4 -1 7 =3 4 7 6 -1 2.3 7.3 2.8 5.1 4.0
1993. .8 3 A B =5 .0 3 =3 11 2 .5 .8 4.5 1.4 1.2 6.2 31
1994. a1 .6 .9 NG 7 2 .8 1 2 7 7 .9 6.3 8.1 5.0 6.7 5.5
1995. 4 -4 1 =3 -1 2 =4l V4 N -4 =dL 1 42 -1.4 2.6 1.0 3.5
1996 -4 13 -8 1.1 4 T 5 1 2 .0 .6 1.0 1.1 6.3 5.0 3.7 2.7
Industrial production (index)
1987 91.0 912 916 919 928 934 933 934 946 950 956 906 921 934 951 928
1988.. 95.8 95.7 96.7 96.6 96.6 97.2 97.5 97.7 97.9 98.9 99.4 95.7 96.6 97.5 98.7 97.1
1989.. 99.1 999 100.0 994 994 983 987 984 979 982 983 998 996 985 981 99.0
1990.. 990 993 986 990 989 988 991 991 985 972 966 988 988 99.0 974 985
1991.. 951 941 944 950 963 966 968 978 978 976 97.1 950 952 97.0 975 96.2
1992.. 980 989 995 1000 999 100.5 100.2 100.6 101.4 102.0 1018 98.0 99.8 1005 101.7 100.0
1993.. 1029 103.0 103.6 103.0 103.0 1034 103.0 104.2 1044 1050 1059 1029 103.2 1035 1051 103.7
1994.. 106.6 107.5 108.2 109.0 109.2 1100 1101 110.3 1111 1119 1129 106.7 108.8 110.2 1119 109.4
1995.. 1129 1131 1127 1126 1129 1127 1134 1142 1138 1136 113.8 113.1 1127 1134 1137 113.2
1996 1148 1139 1152 1157 1164 1170 117.2 1174 1174 1181 1193 114.0 1158 117.2 1183 116.3
Capacity (index)
1987 113.2 1134 1136 113.8 1139 1141 1142 1144 1146 1147 1149 1150 1134 1139 1144 1149 1141
1988.. | 1151 1153 1154 1155 1157 1158 116.0 116.1 116.3 116.5 116.6 116.8 115.3 115.7 116.1 116.6 115.9
1989.. /1170 1173 1175 117.8 1180 1183 1185 118.7 119.0 119.2 1195 119.7 117.3 118.0 118.7 1195 1184
1990.. | 1199 120.1 120.3 1205 120.7 1209 1211 121.3 1215 121.7 1219 1222 120.1 120.7 121.3 1219 1210
1991.. | 1224 1226 122.7 1229 1231 123.3 1235 123.6 123.8 124.0 1242 1243 1226 123.1 123.6 1241 1234
1992.. | 1245 1247 125.0 125.2 1254 1257 1259 126.1 126.3 1265 126.8 127.0 124.7 1254 126.1 126.8 125.8
1993.. | 1272 1274 1276 1278 128.0 128.2 1284 1286 1289 129.1 1293 1295 127.4 128.0 128.7 1293 1283
1994.. | 129.8 130.1 1305 130.8 131.2 1315 1319 1322 132.6 1329 1333 1336 130.1 131.2 1322 1333 1317
1995.. | 134.0 1344 1348 1352 1356 136.0 1365 1369 137.3 137.8 138.2 138.7 1344 1356 136.9 1382 136.3
1996........ 139.1 139.6 140.1 140.5 141.0 1415 142.0 1425 1429 1434 1439 1444 139.6 141.0 1425 1439 1417
Utilization (level, percent)

1987 79.1 802 803 806 807 814 818 815 815 825 828 831 799 809 816 828 813
1988. 829 831 829 837 835 834 838 840 840 841 848 851 830 835 839 847 838
1989 85.7 84.5 85.0 84.9 84.2 84.1 83.0 83.1 82.7 82.1 82.2 82.2 85.1 84.4 82.9 82.1 83.6
1990 81.8 82.4 82.6 81.8 82.0 81.8 81.6 81.7 81.5 80.9 79.7 79.1 82.3 81.9 81.6 79.9 81.4
1991. 78.2 77.6 76.6 76.8 77.2 78.1 78.2 78.3 79.0 78.9 78.6 78.1 77.5 77.4 78.5 78.5 78.0
1992. 781 786 791 795 797 795 799 795 797 801 804 802 786 795 797 802 795
1993. 80.7 80.8 807 810 805 804 805 801 809 809 812 817 807 806 805 813 808
1994. 816 819 824 827 831 830 834 833 832 836 840 845 820 830 833 84.0 831
1995. 846 840 839 834 830 830 826 829 832 826 822 820 842 831 829 823 831
1996 815 822 813 820 820 823 824 823 821 818 821 826 817 821 823 822 821

NotE. See notes to table A.1.



Industrial Production and Capacity Utilization: Historical Revision and Recent Developme88s

A.3. Revised growth rates of industrial production, by market group, 1977-96

Note. Growth rates are calculated as the average annual percentage change
from the first to the last year indicated.
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A.4. Revised growth rates of industrial production, by industry group, 1977-96

- Difference between revised
sic Rews(egrgcreorn/)th rate and earlier growth rates
Series p (percentage points)
codet
1977-82 ‘ 1982—87‘ 1987—9% 199296 1977~‘82 1982J~87 198%—92 1992-96
Totalindex ..........coovviiiiiiiiiiiiinn . 5 4.0 1.4 3.6 = =il -1 -4
Manufacturing. ... . 3 5.2 15 3.9 -6 -3 -1 -4
Primary processing.............c...o.oiud . -2.7 4.7 1.0 2.9 -1 .0 .0 -3
Advanced processing 1.9 5.4 1.8 4.3 -8 -5 =1 -5
Durable manufacturing .................. K . .0 6.2 1.7 5.9 -11 -4 =1 -5
Lumber and products.................. K 24 -4.0 8.3 -1.0 2.3 .0 1 .0 -8
Furniture and fixtures.................. . 25 =l 6.2 -2 2.2 .0 .0 .0 -7
Stone, clay, and glass products. ... .... 32 -3.1 45 -9 2.7 -1 .0 .0 .0
Primarymetals.......................| . 33 -7.5 4.0 5 4.0 -2 2 1 -1
Iron and steel .. 331,2 -10.2 35 .9 3.9 =3 5 .0 -4
Raw steel........ e 331pt -9.8 3.5 2 2.9 .0 .0 .0 0
Nonferrousmetals.................. . 333-6,9 -2.8 4.6 =2 4.1 .3 .0 2 2
Fabricated metal products. ............ 34 -2.1 3.7 -4 4.4 .0 .0 =2 1
Industrial machinery and equipment. . .. 35 3.1 5.5 3.1 11.8 -4.2 -3.9 -1.3 -1.6
Computer and office equipment...... . 357 33.4 23.9 10.0 313 -1.6 -4.5 -1.6 -9
Electrical machinery................... K 36 6.3 7.9 5.7 13.0 .9 2.3 14 18
Semiconductors and related
COMPONENtS. . ...vvveeennnns . 3672-9 23.1 15.8 14.6 26.7 6.9 9.5 5.2 7.4
Transportation equipment............. 37 -2.6 8.8 .8 14 -1 - -1 -7
Motor vehicles and parts............ 371 -9.2 10.8 1.0 6.0 -1 -4 -4 -11
Autos and light trucks. ............ 371pt -8.4 12.6 .3 5.6 =2 -1 =1 -7
Aerospace and miscellaneous
transportation equipment. ........ 372-6 4.2 7.4 ) -3.8 .0 =1l 1 1
Instruments. ... . 38 4.9 4.2 1.3 7 .0 1 1 -8
Miscellaneous manufactures.......... 39 -1.6 1.8 13 3.0 .0 1 .0 -7
Nondurable manufacturing. .............. C 5 3.9 1.3 15 -1 -1 .0 -3
Foods.......oovvviiiiiiiiiiiiii, - 20 2.0 2.6 1.3 1.5 =il =il .0 =B
Tobacco products .............coovvunn. . 21 .6 -3 -9 14 .0 .0 -1 2.6
Textile mill products |- 22 -1.9 3.7 .8 1.7 .0 .0 .0 5
Apparel products................. R 23 -3 1.8 -11 -4 .0 -3 .0 9
Paper and products 26 12 4.1 1.9 19 2 .0 .0 1
Printing and publishing................ . 27 3.2 5.7 = = .0 -1 =l =3
Chemicals and products. .............. 28 -4 4.1 2.8 21 .0 .0 1 -1.0
Petroleum products. . .................. . 29 -3.1 2.3 .6 1.6 .0 .0 1 -3
Rubber and plastic products........... 30 3 8.7 3.1 4.8 -1 .0 .0 -3
Leather and products.................. . 31 -4.1 7.2 -2.3 -5.3 .0 .0 .0 -1.3
MiNING . ..o .. . 15 -1.7 -3 .8 .0 1 =l 2
Metal mining 10 2.2 25 10.1 4 .9 -3 =3 1
Coal mining . 12 3.7 1.8 1.6 14 .0 .0 .0 =1
Oil and gas extraction.................... b 13 15 -2.8 -15 1 =3 =2 =l 2
Stone and earth minerals................ . 14 -4.6 5.1 -2 4.3 .0 3 .0 3
utilities . ... e L A 1.7 2.3 3.0 =3 =il 0 -1
EleCtriC......covoviiiii i . 491,493pt 1.6 3.1 2.3 3.0 .0 .0 .0 0
GaS i A492,493pt -3.2 -2.8 24 2.7 -6 .3 =il -4
Aggregate, excluding computer
and office equipment
Manufacturing. ...l . L. -4 4.7 13 3.3 =1 2 1 -2

Note. Growth rates are calculated as the average annual percentage changeoducts, furniture and fixtures, industrial and commercial machinery and
from the first to the last year indicated. computer equipment, electrical machinery, transportation equipment, instru-
Primary-processing manufacturing includes textile mill products, paper andments, and miscellaneous manufactures.
products, industrial chemicals, synthetic materials, and fertilizers, petroleum 1. Standard Industrial Classification; see Executive Office of the President,
products, rubber and plastics products, lumber and products, primary metal€ffice of Management and Budg&tandard Industrial Classification Manual,
fabricated metals, and stone, clay, and glass products. Advanced-processiri®87(U.S. Government Printing Office, 1987).
manufacturing includes foods, tobacco products, apparel products, printing and pt Part of classification.
publishing, chemical products and other agricultural chemicals, leather and



Industrial Production and Capacity Utilization: Historical Revision and Recent Developme8is

A.5. Revised growth rates of industrial production, by major market group, 1992-96

: Difference between revised
Rews(zgr%reorn/)th rate and earlier growth rates
Market group (percentage points)
1992 ‘ 1993 ‘ 1994 ‘ 1995 ‘ 1996 1994 199% 199‘4 1945 1996
Total index .........ccoviiiiiiiiiiiiian.. .. 39 3.0 5.7 1.8 3.7 =il -2 -9 2 -8
Products, total ....................coon . 39 1.9 4.3 11 3.7 -2 -6 -1.3 A -9
Final products .................. 4.0 2.0 43 14 3.9 -3 -.6 -1.1 .0 -1.3
Consumer goods. ........ 3.7 2.2 3.9 7 2.1 .3 3 =1 .2 1
Durable................... 7.4 10.3 6.6 1.1 2.7 .6 -3 5 2.0 2.2
Automotive products. 11.7 11.6 5.7 -.9 1.0 3 -2.8 -1.6 8 -1.0
Other durable goods 4.2 9.4 7.2 25 3.9 1.1 2.2 2.3 3.2 4.8
Nondurable.................... .27 1 3.2 T 2.0 2 3 -3 =3 )
Non-energy products............... 2.8 -4 4.4 -3 2.4 2 2 -3 -5 -2
Energy products. ................... . 25 3.4 -4.0 6.6 -4 .0 9 .0 .0 -1.7
Equipment, total. . ................ ... . 46 15 4.9 2.4 6.9 -1.1 -2.0 -2.6 -1 -3.0
Business.......... 6.8 34 8.1 4.6 8.0 -1.4 -2.5 -3.3 A -3.0
Industrial . 37 6.8 8.9 7.3 =2 =7/ 9 3 3.8 =il
Information processing and related ..| 13.2 2.0 11.5 12.2 11.2 -1.7 -5.5 -6.3 -1.8 -6.2
Transit . ....oooeviiiiiiia, . .8 -2.1 1.1 -13.4 21.6 3 -2.9 -1.4 .8 5.3
Other............... . 34 9.6 5.4 -.8 2.4 -1.3 -4 -2.5 2.8 -1.2
Defenseandspace................... . 58 -6.5 -8.0 -8.2 =9 .0 85 2.3 9 2.1
Intermediate products. . .................... . 33 1.8 4.3 1 3.1 1 -8 -2.0 2 3
Construction supplies................... . 37 5.8 6.6 -8 5.9 3 -2 -1.5 -4 .6
Business supplies. ..., .31 -5 3.0 7 1.3 A4 -1.1 -2.3 7 2
Materials. ... 3.9 4.6 7.9 2.9 3.7 2 A4 -2 5 -7
Durable.........coooiiiiiiiiiiiiiiiaiaon 6.5 8.2 10.9 5.7 5.1 2 1.0 =3 4 -3
Nondurable.......................... . ... . 24 1.7 5.9 -2.3 1.7 1 -.6 -1.0 4 -1.4
Energy ... bo .0 -6 2.1 9 1.9 .0 -2 3 8 -1.2
Aggregates, excluding computer
and office equipment
Total iNdeX.......covvuiiiiiiiiiiiiiaenns .. 35 2.7 53] 11 29 2 =il -8 5 2
Business equipment ... .47 2.4 6.2 11 4.4 -1 -1.1 -2.4 2.3 7

Note. Growth rates are calculated as the percentage change in the seasonally
adjusted index from the fourth quarter of the previous year to the fourth quarter
of the year specified.
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A.6. Revised rates of growth in industrial production, by major industry group, 1992—-96

: Difference between revised
sic Rews(epde?gg\é\;t)h rage and earlier growth rates
Industry group code (percentage points)
1992 ‘ 1993 ‘ 1994 ‘ 1995| 1996 199#2 199# 1944 19*95 1996
Total index ..........coooviiiiiiiiniinn.. 3.9 3.0 5.7 1.8 3.7 =il =22 -9 2 -8
Manufacturing. . ... . 4.4 3.3 6.5 1.6 4.0 =l -4 -1.1 2 -.8
Primary processing.....................4 . 3.9 4.0 6.2 - 2.6 -1 -3 -.8 2 -4
Advanced processing.................... . 4.6 3.0 6.7 2.8 4.7 -1 -4 -1.1 3 -9
Durable..........oooviiiiiiiiiiiiinnnn. .. .. B2 5.8 8.2 3.7 5.6 -3 -4 -1.1 .3 -9
Lumber and products. . ................ K 24 5.4 2.2 4.1 -1 25 -4 -1.7 -1.6 1 7
Furniture and fixtures.................. . 25 5.1 3.4 3.9 -1.7 3.2 2 -1.8 -3.4 2.0 A4
Stone, clay, and glass products......... 32 3.6 4.2 4.7 =5 2.4 -2 0 7 -.6 -3
Primarymetals.......................| . 1.1 7.2 8.4 =) 2.9 1 =3 -1.4 .8 .8
Iron and steel 1.3 9.0 7.0 -1.2 2.9 2 -1 -1.3 1.2 -1.3
Raw steel.......... 1.3 5.6 6.1 6 -1.9 -3 =2 =3 =ndL .8
Nonferrous. ............ .9 4.9 10.3 -7 2.9 .0 -5 -1.5 .0 3.4
Fabricated metal products. ............ 34 4.1 4.6 8.5 .9 32 -1.0 7 A .0 .0
Industrial machinery and equipment. . .. 35 7.1 12.0 14.7 11.7 10.0 -33 -9 -2 -8 -5.2
Computer and office equipment. ... .. 357 26.8 20.1 31.2 40.7 38.1 -12 -6.6 1.6 .5 =215
Electrical machinery...................] 36 13.1 8.6 18.6 15.9 7.2 3.2 4 9 4.0 2.8
Semiconductors and related
components.................... . 3672-9 26.6 16.5 37.3 36.4 15.6 8.9 4.6 8.4 10.4 7.9
Transportation equipment............. 37 2.8 4.8 12 -6.1 5.4 -1 -1 -2.0 1 -1.9
Motor vehicles and parts. 371 101 18.0 6.8 -3.0 -3.7 -6 1.2 -1.8 -4 -6.0
Autos and light trucks. ........ - 371pt 9.1 13.6 5.7 -3.3 -5 3 -2.1 -3 -.6 -2.0
Aerospace and miscellaneous . ... ... 372-69 43 -8.9 -6.0 -10.6 19.3 .0 -1.0 -1.9 1.2 35
Instruments..................ol . 38 1.2 -1.7 1.2 5 3.0 2 -.6 -2.8 -1 2
Miscellaneous. .......................| . 39 21 55 2.6 9 25 .0 -5 -3.6 .3 .9
Nondurable.......................... ... . . 3.5 5] 4.6 =9 2.2 3 -4 =5 1 =3
FOOOS. ..o . 20 138 1.6 2.1 .8 2.1 2 -10 =5 4 1
Tobacco products..................... . 21 41 -16.3 40.5 -8.8 2.3 -1.5 3.3 158 -2.7 -3.6
Textile mill products................... i 22 6.5 5.1 5.9 -5.5 2.0 2 5 9 2 2
Apparel products................. 23 A4 2.2 5.2 -7.6 -2.5 -5 9 1.2 14 3
Paper and products 26 3 6.5 4.7 -2.6 14 -1 -3 5 A4 -.6
Printing and publishing................ . 27 2.6 -2.6 1.2 -1.3 1.2 .3 -1.2 -14 .6 5
Chemicals and products. .............. 28 4.9 -14 4.6 1.6 3.6 5 -4 2.4 -8 -1.2
Petroleum products.................... b 29 3.6 2.8 -9 4 3.1 .0 -3 -9 2 -4
Rubber and plastics products.......... 30 9.0 6.4 9.5 -5 2.9 3 -3 -.9 .0 -6
Leather and products. ................. . 31 5.0 -3.8 -8.3 -8.9 -3.4 -1 -1.2 -5.1 -8 1.5
MiNING ..o . 3 -3 1.6 -1.3 3.9 .0 2 4 5] -8
Metal mining ... 10 5.7 22 -3.0 4.7 A -4 =3 -2 -3.3 3.7
Coalmining .........coovvvivieninnnann. 12 -7 -3.3 8.9 =7 4.1 =7 AL =2 2.9 -6.2
Oil and gas extraction.................... L 13 -3 -6 -3 -2.5 4.1 2 .0 A4 5 =2
Stone and earth minerals................ . 14 3.4 5.6 7.0 .2 56 -1.1 2.7 .6 -1.8 .3
Utilities . ...ooee e 1.9 2.0 =4l 6.5 4 =4l 5 -3 3] -1.2
Electric .. 2.1 1.0 1.9 5.3 1.1 2 1 1 2 -6
GaAS .. 11 515 -7.2 10.9 -2.1 -1.0 1.6 -1.2 4 -3.1
Aggregate, excluding computer
and office equipment
Manufacturing. .. ........coviiiii . 3.9 3.0 6.0 7 3.1 2 -2 -1.0 A4 -1

Note. See notes to table A.4. Growth rates are calculated as the percentage 1. Standard Industrial Classification, see table A.4, note 1.
change in the seasonally adjusted index from the fourth quarter of the previous pt Part of classification.

year to the fourth quarter of the year specified.
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A.7. Revised and earlier capacity utilization rates, by major industry group, 1967-96

: : Difference between revised
( elr?cegrﬁ%(fj égdg)éit ) and earlier indexes
. sIC P [SEXE) (percentage points)
e codet
1967-95| 1988-89| 1990-91 . . . . . !
avg. high o 1994:Q4| 1995:Q4 1996:Q4 1994:Q4 1995:Q4 1996:Q4
Total index ...........cooovviiiiiiiniinn.. R 82.0 85.3 78.1 84.4 83.2 83.2 =3 2 =2
Manufacturing. . ..o . C 81.1 85.7 76.6 84.0 82.3 82.2 -3 2 -1
Primary processing.....................4 . C 82.0 88.9 77.8 88.7 86.2 86.4 -.6 A -1
Advanced processing. ................... . C 80.6 84.2 76.1 81.9 80.5 80.4 -2 2 -2
Durable...........coovviiiiiiiiiiiinnn. .. C 79.3 84.5 73.2 83.5 82.0 81.6 -4 3 -1
Lumber and products. ................. X 24 826 93.6 75.5 86.6 84.7 845 -4.0 -2.8 -2.6
Furniture and fixtures.................. . 25 817 86.6 72.5 83.8 81.3 82.0 -21 = .3
Stone, clay, and glass products........ 32 77.9 83.6 69.7 80.7 79.3 79.5 =1 =2 .0
Primarymetals.......................| . 80.1 92.7 73.7 93.6 91.1 90.8 -1.7 =7 =4l
Iron and steel .. 80.0 95.2 71.8 93.5 90.7 89.3 -14 -2 2.1
Raw steel. . 79.7 92.7 715 94.8 92.5 89.7 =1/ -8 24
Nonferrous. . 80.5 89.3 74.2 93.9 91.8 927 -1.9 -1.2 25
Fabricated metal p| 71.7 82.0 72.2 85.8 84.3 84.6 1.0 5 -2
Industrial machinery and equipment. . . . 35 80.9 85.4 72.4 88.0 90.2 89.1 .8 21 -1.2
Computer and office equipment....... 357 80.9 86.9 66.9 82.2 89.7 91.0 -3 11 -5.4
Electrical machinery................... K 36 80.8 84.0 75.1 87.8 87.3 80.3 1 1.7 3.1
Semiconductors and related
components. ................... . 3672-9 79.4 81.0 75.5 87.3 88.2 78.6 1.9 2.2 4.7
Transportation equipment............. 37 76.0 85.8 68.5 76.0 69.4 722 -13 -1.6 -2.8
Motor vehicles and parts. . . .. 371 76.6 89.1 55.9 82.5 74.7 695 -25 -3.7 -7.6
Autos and light trucks ........ 371pt 92.2 53.3 85.1 7.7 76.0 -1 -2.6 -4.2
Aerospace and miscellaneous ......| 372-6,9 75.7 87.3 79.2 68.1 62.5 75.7 A 1.4 3.6
Instruments........ . 38 821 81.4 77.2 77.2 77.6 79.9 -8 -2 a7
Miscellaneous. ..............c.ooooeun. | . 39 751 79.0 717 78.0 77.6 78.5 2.2 4.3 6.7
Nondurable............................. . boa 83.5 87.3 80.7 84.7 82.6 82.9 -1 3 -1
FoodS.......covvviiiiiiiii L. 20 831 85.4 82.7 82.5 81.5 81.7 -4 =) =D
Textile mill products................... s 22 85.6 90.4 77.7 92.2 83.6 83.3 1.6 1.3 1.0
Apparel products.............ooiin.. . 23 814 85.1 75.5 86.3 775 74.5 5.1 5.1 4.5
Paper and products . .................. . 26 893 93.5 85.0 93.1 89.0 88.8 -8 .8 14
Printing and publishing................ ! 27 86.2 91.7 79.6 82.3 81.4 82.8 3 1.0 14
Chemicals and products. .............. 28 79.6 86.2 79.3 79.2 78.9 79.0 -15 -1.8 -3.5
Petroleum products ................... . 29 85.8 88.5 85.1 91.2 91.7 943 -1.6 -.6 -5
Rubber and plastics products. .......... 30 84.5 89.6 77.4 93.5 91.0 92.1 =.3 8 1.6
Leather and products.................. K 31 817 83.3 76.1 78.6 73.0 715 -6.2 -6.2 =51
MINING .. e . S 87.3 86.8 86.1 88.7 88.0 91.8 -6 2 =3}
Metal mining .............. e 10 779 89.4 79.9 84.5 87.7 86.8 1 -26 .6
Coalmining ............... e 12 87.0 91.5 83.4 84.4 84.9 876 -2.2 1.9 -2.9
Oil and gas extraction. . 13 883 86.6 87.5 89.8 88.3 92.9 -4 .0 .0
Stone and earth minerals................ . 14 849 89.1 79.4 92.7 91.2 94.5 24 1.6 25
utilities . ... bo L 87.1 92.6 83.4 86.4 90.4 88.9 -6 -1.1 -2.8
Electric........coovuiiii i .. 491,3pt 88.9 95.0 87.1 89.1 91.8 90.5 -4 -1.2 2.7
GaAS . ..492,3pt 82.3 85.0 67.1 77.2 85.2 828 -11 -7 -3.0
Aggregates, excluding computer
and office equipment
Totalindex............ocoovviiiiiiinn., - s 82.1 85.4 78.2 84.5 83.0 83.0 -2 3 2
Manufacturing. ... . R 81.1 85.8 76.8 84.1 82.1 81.9 -1 5 5
NotEe. The “high” columns refer to periods in which utilization generally 1. Standard Industrial Classification; see table A.4, note 1.

peaked; the “low” columns refer 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 pt Part of classification.
all did not occur in the same month.
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A.8. Revised growth rates of capacity, by major industry group, 1992-96

; Difference between revised
sic Rews&%cér%l;n/)th ale and earlier growth rates
Industry group el (percentage points)
1992 ‘ 1993 ‘ 1994 ‘ 1995| 1996 199% 199# 19#4 19F5 1996
Total index ..........cooeviiiiiiniiniennes . 1.9 1.8 2.8 3.3 3.7 =2 -4 -3 -4 -3
Manufacturing. . ... . 2.1 2.0 3! 3.7 4.1 =.3 =5 -4 =5 =3
Primary processing.....................4 . 1.0 1.2 2.0 21 2.4 -3 -3 -2 -5 -1
Advanced processing.................... . 2.6 24 3.7 4.6 4.9 -3 -.6 -4 -3 -4
Durable...........covvviiiiiiiiiiiiinnn. .. C 2.0 25 4.1 515} 6.1 =5 -6 -5 =B -5
Lumber and products. . ................ | 24 1 .3 2.4 2.1 2.8 -5 -8 1.6 -1.2 4
Furniture and fixtures.................. . 25 .5 13 14 13 2.3 -5 -.6 -.6 -4 -1
Stone, clay, and glass products. . ...... 32 1 1 .9 1.2 2.2 -.6 =1 .0 -5 -5
Primarymetals.......................| . -1.1 =l 1.4 1.8 3.3 1 2 5 =3 2
Iron and steel -2.3 -1.0 2.8 1.9 4.5 .0 .0 .0 .0 9
Raw steel........ -3.0 -4.2 .9 3.1 11 .0 .0 .0 .0 -28
Nonferrous. ............ 5 .9 -3 1.6 1.8 2 4 -1.0 -7 -.6
Fabricated metal products. ............ 34 -1 15 15 2.7 2.9 -4 A4 -4 5 9
Industrial machinery and equipment. . .. 35 3.8 47 6.3 9.0 11.4 -3 -1.1 -2.4 -2.4 -1.1
Computer and office equipment...... 357 14.4 19.0 22.8 29.0 36.1 4 4 22 2.2 6.8
Electrical machinery................... | 36 6.5 8.1 11.7 16.6 16.5 1 8 2.0 1.8 9
Semiconductors and related
components.................... . 3672-9 15.9 20.6 27.3 35.1 29.7 1.8 8.0 9.0 10.0 4.2
Transportation equipment............. 37 14 7 3.0 2.8 1.3 -6 -1.3 -4 7 -3
Motor vehicles and parts. e 371 3.2 2.9 7.5 7.2 3.4 -5 -1.6 9 1.6 -.6
Autos and light trucks. ........ e 371pt .8 .0 5.5 5.9 18 -16 -2.7 -3 2.7 .0
Aerospace and miscellaneous . ... ... 372-6,9 1 -1.9 -2.1 -25 -1.5 -2 -1.1 -1.8 -3 2
Instruments ... . 38 11 5 2 .0 .0 -1 -4 -8 -9 -1.0
Miscellaneous. .......................] . 39 15 15 14 1.4 14 -34 -2.3 -2.4 -25 -2.5
Nondurable......................... ... . c . 2.2 1.4 1.8 1.6 1.7 =dl -4 -3 -3 1
FOOdS. ..o . 20 2.6 1.8 2.0 2.1 1.9 4 -2 .0 4 3
Textile mill products . 22 1.7 25 35 4.1 2.4 -8 -.8 4 4 .6
Apparel products............. e 23 2 5 A4 2.9 1.3 -19 -2.1 -6 .8 .8
Paper and products . 26 1.8 2.3 15 1.9 1.6 -5 1 -6 -1.3 -1.2
Printing and publishing................ . 27 .6 -8 -1 -2 -5 -3 .0 -1.7 -2 .0
Chemicals and products. .............. 28 3.8 2.2 3.0 2.0 35 -1 -4 7 -4 9
Petroleum products. . .................. L 29 -1.5 -6 1.9 =2 3 -3 .0 1.6 -8 -5
Rubber and plastics products. .......... 30 3.8 3.3 4.3 23 1.6 -4 -9 -4 -1.2 -15
Leather and products.................. | 31 -2.6 21l -1.7 =18 -14 1 1 .8 .9 1.0
MiNING ... .. .. -1.2 -.6 7 -4 -4 .0 4 .8 -4 -2
Metal mining ... . 10 25 1.8 -1.5 .9 1.2 .0 1 -12 =il 2
Coalmining ........ooovvviiniiniennn... . 12 =3 1.4 4.3 -9 .8 -1.2 3 32 -20 -2
Oil and gas extraction.................... . 13 -1.8 -1.6 -2 -8 -1.1 .3 3 A4 .0 -2
Stone and earth minerals................ . 14 .0 1.9 1.0 1.9 1.8 -5 1.0 -5 -1.1 -7
Utilities . ....ooee bo C 1.4 .8 1.2 1.8 2.1 3 2 .8 .8 7
Electric .. 491,3pt 1.5 1.4 1.0 2.2 2.6 .0 7 .6 1.1 1.0
GBS . ..492,3pt .0 2 4 2 T .0 0 =il -2 =3
Aggregate, excluding computer
and office equipment......................| . C 1.7 1.5 25 2.8 3.0 -2 -3 -1 -2 -1
Manufacturing. . .........ooooviiniiiii e . C 1.9 1.7 2.7 3.1 3.3 -3 -4 -3 -3 -1

NotE. See notes to table A.4. Growth rates are calculated as the percentage pt Part of classification.
change in the seasonally adjusted index from the fourth quarter of the previous
year to the fourth quarter of the year specified.
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A.9. Value added and annual proportions in industrial production, by industry groups, 1994-96

Previous Revised
Item A 1992 1994 1995 1992 1994 1995 1996
co value- value-
added 1 iy added I> 1» 12
proportion proportion | proportion proportion proportion | proportion | proportion
TotalindexX ...........oooiiiiiiiiiiinn. P 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Manufacturing. . .........oooviiiiiiian . C 85.4 86.2 86.5 85.4 86.6 86.6 86.4
Primary processing.............c.....oo.d . 26.6 26.7 26.3 26.5 28.2 28.3 27.7
Advanced processing.................... . 58.9 59.6 60.1 58.9 58.4 58.4 58.7
Durable...........ooiiiiiiiii .. A 45.0 47.2 48.1 45.0 46.3 46.5 46.8
Lumber and products. ................. L 24 2.0 2.0 1.9 2.0 2.2 2.0 2.1
Furniture and fixtures........... 25 1.4 14 14 14 1.4 1.3 1.3
Stone, clay, and glass products. . 32 2.1 2.0 2.0 21 2.2 2.1 21
Primarymetals................... . 33 3.1 3.2 3.2 3.1 3.6 3.6 35
Iron and steel . 331,2 1.7 1.8 1.8 1.7 2.0 1.9 1.9
Raw steel 331pt Al oL A oL 1 1 1
Nonferrous. 333-6,9 1.4 1.4 1.4 1.4 1.6 1.7 1.6
Fabricated metal products 34 5.0 5.1 5.1 5.0 5.2 53 53
Industrial machinery and equipment 35 8.0 9.2 10.1 8.0 8.6 9.1 9.5
Computer and office equipment. 1.8 25 3.3 18 1.7 2.1 25
Electrical machinery.............. 7.2 8.2 9.1 7.3 7.7 8.3 8.6
Semiconductors and related
COMPONENtS. .. ....vvininennn.. L 2.6 3.3 4.0 2.6 4.2 4.6 4.8
Transportation equipment. . 37 9.5 9.5 9.1 9.5 9.3 8.6 8.4
Motor vehicles and parts. .. 371 4.8 5.7 5.6 4.9 5.4 5.1 4.8
Autos and light trucks. . ... ... 371pt 2.5 3.0 2.9 2.6 2.7 2.4 2.3
Aerospace and miscellaneous | 372-6,9 4.7 3.8 35 4.6 3.8 35 3.6
Instruments. . . e 38 5.4 5.0 4.9 54 5.0 4.8 4.7
Miscellaneous 39 13 14 13 13 1.3 1.3 1.3
Nondurable..... 40.5 39.1 38.3 40.4 40.3 40.2 39.5
Foods............ 20 9.4 9.1 9.0 9.4 9.3 9.3 9.4
Tobacco products . .. 21 1.6 14 14 1.6 1.2 1.2 1.2
Textile mill products . 22 1.8 1.8 1.7 1.8 1.8 1.7 1.6
Apparel products. . .. 23 2.2 2.1 1.9 2.2 2.1 1.9 1.8
Paper and products ... . 26 3.6 3.6 35 3.6 3.7 3.7 3.3
Printing and publishing.. . . 27 6.8 6.3 6.1 6.7 6.6 6.5 6.5
Chemicals and products 28 9.9 9.5 9.5 9.9 10.0 10.2 10.1
Petroleum products.......... 29 1.4 14 1.3 14 1.6 1.6 1.8
Rubber and plastics product: 30 35 3.8 3.7 35 3.8 3.8 3.8
Leather and products.................. . 31 3 2 2 .3 2 2 2
MINING ..o ce e . C 6.9 6.3 6.1 6.9 5.9 5.6 5.6
Metalmining ...............coiia... . 10 5 4 4 .5 5 5 4
Coalmining ...............oooiiiiiat . 12 1.0 1.0 1.0 1.0 .9 .9 .9
Oil and gas extraction.................... . 13 4.8 4.4 4.2 4.8 3.9 3.7 3.7
Stone and earth minerals................ . 14 .6 .6 .6 .6 .6 .6 .6
utilities ... bo 7.7 7.4 7.4 7.7 7.5 7.7 8.0
Electric........ovvviiiiiiii .. 491,3pt 6.1 5.9 5.9 6.2 5.9 6.0 6.3
GaAS i ..492,3pt 1.6 15 1.5 1.6 1.6 1.7 1.8

Note. The IP proportion data are estimates of the industries’ relative contri- 1. Standard industrial classification; see table A.4, note 1.
butions to overall IP growth in the following year. For exampdel percent pt Part of classification.
increase in durable goods manufacturing in 1997 would account for a 0.468 per-
cent increase in total IP.

APPENDIX B: REVISION OFELECTRIC POWER comparison base year was 1987. The revisions of the
DATA electric power series stem from three sources: more
complete reports from utilities and some changes in
The Federal Reserve’s monthly indexes of industriathe Federal Reserve’s utility reporting panel for
electric power use, which begin in 1972, have beerrecent years; more accurate staff estimates of the
revised!2 The indexes are now expressed as percentncrease in the electricity generated by individual
ages of electric power use in 1992; the previousmanufacturing and mining firms for their operations
(cogeneration) that took place during the last half of
EE— the 1980s; and adjustments of the detailed series on
12. The electric power indexes appear in table 9 of the Federaburchased power consumption to annual benchmarks

Reserve’s monthly statistical release G.17, “Industrial Production and . . .
Capacity Utilization.” derived from data published in the Annual Survey of
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Manufactures (ASM) from 1972 to 1993. ComparedDescription of Data Collected
with the previously published data, the revised index
of total electric power use in manufacturing and The respondents to the Federal Reserve’s Monthly
mining shows somewhat stronger growth since 198%urvey of Industrial Electricity Use report to the
and a slightly greater decline from 1979 to 1982; theReserve Bank in their Federal Reserve District. The
overall pattern, however, is quite similar to previoussurvey consists of two voluntary reports: one for
results (chart B.1). The revised cogeneration compoelectric utility companies and one for manufacturing
nent grows noticeably faster (chart B.2). and mining firms that are cogenerators. The utilities

Since 1971 the electric power data have been usekport their data in thousands of kilowatt-hours of
regularly to estimate key components of the monthlyelectric power sold to manufacturing and mining
industrial production index. Currently, forty-one indi- establishments classified according to their SIC for
vidual monthly production series are derived from 198713 Each utility reporter provides, on average,
electric power data, and these series represent 28 pesales data for 120 three-digit SIC industry groups.
cent of the IP index in terms of its 1994 value-addedEach cogenerator reports power used according to the
proportions (table B.1). Electricity is an integral input SIC grouping for its own plant.
to industrial production processes, with such diverse Currently, 175 utilities and 186 cogenerating com-
uses as powering industrial machinery and materialpanies voluntarily participate in the monthly electric
conversion processes to controlling lighting and cli-power survey; the response rate for the combined
mate. For these forty-one series, changes in electripanel is about 95 percent. A comparison of the
power use are generally closely linked to outputkilowatt-hour sales reported by utilities to the Federal
changes, a linkage that is primarily a reflection of Reserve with establishment reports in the 1994 ASM
the variation in machine operation rates or materialsndicates that the Board survey captured about 75 per-
consumption that accompanies short-run adjustmentsent of the total sales by electric utilities to manufac-
in production. In the current revision of industrial turing establishments. Seventy-one new cogenerators
production, the forty-one production series incorpo-joined the FRB reporting panel in 1992, raising the
rate the revised electricity data from January 1992ample coverage from about 30 percent of cogener-
onward.

The electric power data are also used to develop
productivity extrapolations after 1994 for production 13. The reports are based on monthly meter readings, or billings,
series based on production-worker hours. In theand may not uniformly represent electric power use. However, a new
monthly estimation process for the index of produc_data collection procedure implemented in 1990 has allowed easier
. . . . detection of instances of billing for two months or of delayed report-
tion, electric power data continue to be used to reV|eV\{ng. The possibility of a systematic irregular relation of billing periods
output estimates made with physical product andonce corrected) to calendar months is generally rejected by the data; a

production—worker-hour data. Thus. the use of elecstatistical analysis comparing electric power data with production-
’ worker-hour data for seventy different SIC codes showed the reports

tric power series goes beyond the direct monthly,, ne significantly more closely related for the same months than at

estimation of the forty-one series. any lag.
B.1. Revised and earlier industrial electric power use, B.2. Revised and earlier electric power cogeneration,
1972-96 1982-96
Index, 1992 = 100, ratio scale Index, 1992 = 100, ratio scale

— 110

Earlier .
Earlier

Revised

I O Y Y Y
1972 1976 1980 1984 1988 1992 1996 1982 1984 1986 1988 1990 1992 1994 1996

NotE. Seasonally adjusted monthly data through November 1996. Note. Seasonally adjusted monthly data through November 1996.
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B.1. Industrial production series based on electric power The electric power database has been revised back
Con;pohems as a proportion of total industrial to 1982 to reflect the expansion of the cogenerator
production, 1994 panel. Data provided by new participants in the

P t . . ..
ereen cogenerator panel were incorporated in the revision
Series Proportion of of the electric power indexes in July 1994, which
IP index in 1994
covered the period back to December 1991. The new
Total ..o .. 28.31 partICIDants typlca”y began Cogeneratlng Operatlons
Job Printing . ... L 2.98 after 1982 and contributed to the increase in cogen-
Drugs and medicines................ o] 2.80 . .
Office and computing equipment 2.09 eration that took place in the last half of the 1980s.
Medical instruments.... 157 Passage of the 1978 Public Utilities Regulatory Poli-
Soap and toiletries. . . 151 . . i .
,\CAZ?Q@% i?ggf%iﬂmﬂ %g cies Act stimulated much of this increase. In this
'I\B/le_ikerlyll products...h et ) 110;9 revision, the staff estimated the likely effect of these
Iscellaneous machinery.................... g 5 . .y
Metal stampings .. ... . .98 new reporters on cogeneratlon at the three'dlglt SIC
Softdrinks ... . .88 IeveI fOI’ the years back to 1982 Consistent With
Miscellaneous foods, n.e.C................... s 81 aggregate data on cogeneration from the ASM. New
General industrial equipment................. . .75 Mt . .
Electrical industrial apparatus. . .............. . 68 individual cogeneration series were prorated back
Lighting and wiring products ................. . .68 : ;
O?fice%rniture,_fi)gupres, and miscellaneous. .. .65 Imea.rI.y .tO zero_ In Ja:nu_ary 1982’ u_nless we had
Household furniture. ........................ . .64 SPECIfIC information to indicate otherwise.
Miscellaneous rubber products. . . . .60 . . . K
'\Cﬂqncrﬁtiand plﬁstﬁq(prlc)dl}lté'ns.t SS This revision introduced adjustments to annual
Hcllsrgsv:reeg#gtcooels ical produc 18 benchmarks for the monthly electric purchased power
series derived from ASM data at the three-digit SIC
Computer pars ..........cocoveriiiiiiinn.. . .45 i
Iron and steel foundries...................... . 44 level. The purpose of these adjustments was to
Miscellaneous stone and earth manufacturers .39 . y .
Metal services, wire products ................ | 37 improve the accuracy of the Federal Reserve’s his-
Knitgarments. .............coeiiiiiiiiin.. . .36 H : H e :
Rl s iriscaliameous e 23 torical data by detailed industry classification. The
Agricultural chemicals, n.e.c.................. . .32 overall index has always Captured total industrial
Bolts, fasteners.....................o il . .32 . . .
Electrical distribution equipment ............ 30 power use quite well, judging from the ASM data,
Glass ProdUCES. ... : 24 but discrepancies at the three-digit level were
Paving and roofing materials .19 sizablel4
Feeds................ .18 ) i
Wood products, n.e.c...... A7 The benchmark adjustments to each Federal
Miscellaneous glassware. . 5 .14 . . . .
Miscellaneous primary metals. .. ............. . 13 Reserve series involved the following steps: (1) The
Wood contaners. 111111 o7 annual ASM series on purchased electric power was
Leather and belting ......................... : .05 indexed and then converted to a monthly series by
Miscellaneous metalores.................... . .03 . R . i
CONSUME GlASSWAIE. . ...+ eveereenaennn. . .03 interpolating linearly between the annual index val-
ne.c Notelsewhere classified. ues. (2) The ratio of the ASM—Census monthly index

to the Federal Reserve monthly index was calculated.
(3) A centered, three-year average of the ratio was
determined, with the weights for computing the three-
ated power to about 50 percent, judging from ASMyear average tapered for twelve months at the begin-
data. Altogether, the panel of utilities and cogeneraning and end of the three-year period. (4) The
tors accounts for about 73 percent of total industrialsmoothed monthly ratios were multiplied by the
use of electric power in the United States. original Federal Reserve monthly index values to
obtain the final monthly index. This method of adjust-
ment to benchmarks preserves the higher-frequency,
Aspects of the Revision of Electric Power Datamonth-to-month changes in the Federal Reserve
series while ensuring that the longer-run trends in the
The revised data incorporate more complete report&4SM data are reproduced.
that have been received from respondents since the
1995 annual update. The new figures incorporate a
more accurate classification of customer SIC codes
by the utility respondents and also some changes in 14. Comparisons with Department of Energy (DOE) data on indus-
the reporting panel back to 1989. Although the effectarial sales of electricity by utilities are not useful because the industrial
of these changes are generally small relative to U.Selassification used by DOE relates partly to size of establishment; it
. - . includes large commercial and irrigation customers in the industrial
totals, the classification changes have improved th

. - . SR %ategory, while frequently classifying small industrial customers as
recent figures by detailed industry classification. commercial.
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Results of the Revision the monthly growth rates for total electric power use
is about 1.2 percentage points from 1973 to the
The revisions for major series are generally smallpresent; it is about 0.9 percentage point over that
(table B.2). The largest users of electric power are theperiod if recessions are excluded. The measurement
chemicals, primary metals, and paper industries, folprecision of the growth rates is largely determined by
lowed by producers of food products, petroleumthe utility sample, which represents about 90 percent
products, transportation equipment, and rubber andf total combined sample coverage (utilities plus
plastics products. Within chemicals, the inorganiccogenerators). A statistical analysis of the utility data
chemical and plastics materials industries are theuggests that the standard deviation of the measure-
major consumers, and within primary metals, basicment error of growth rates for total power use is
steel and primary aluminum processing absorb larg®.5 percentage point. For cogenerators, the standard
amounts of electric power. Among these major indus-deviation of the errors for sample growth rates is
trial groups, the largest revisions since 1989 occur ifarger, 1.9 percentage points, but has been reduced
petroleum refining. from 3.0 percentage points, which was the standard
Two-digit SIC groups of series were seasonallydeviation before the 1992 expansion of the reporting
adjusted using a multivariate procedure that, in companel. These estimates of standard errors decline as
parison with standard methods, yields seasonal fache period of the growth rate lengthens. O
tors that contain less noise and tend to be more stable
as new data are receivédThe standard deviation of

15. See Eric J. Bartelsman and William P. Cleveland, “Joint
Seasonal Adjustment of Economic Time Series,” Finance and Eco-
nomics Discussion Series No. 93-28 (Board of Governors of the
Federal Reserve System, August 1993).

B.2. Revised growth rates of electric power use, 1973-96

: Difference between revised
Billions of Rewszepdegcrgn\mt)h ates and earlier growth rates
Series kilowatt hours (percentage points)
in 1992t
1973-79 ‘ 1979-89 ‘ 1989-96 1973—79{ 1979—8F 1989-96

Total index .........ccoviiiiiiiiiiiiiiin., .. 934.1 2.4 5 1.3 =il .0 1
Total utilities ... .. 8353 2.6 5 1.2 -2 -1 2
Total cogeneration.............c..covvuien.. . 98.8 -1.6 1.0 24 2.8 17 11
Total manufacturing. ........................ . 854.0 2.2 .6 13 =l .0 2

Durable manufacturing .................... . 365.8 1.9 1 .6 1 .0 1

Nondurable anufacturing. .................. L 488.3 25 1.0 2.0 -2 =1 2
MINING ..o .. 80.1 5.6 4 1.0 -2 2 .0
Two-digit industries
Chemicals and products . .................... . 1717 24 -5 15 -5 -5 .0
Primarymetals. ...t . 150.9 1.9 -1.8 -6 3 1 .0
Paper and products. ..................ooe.e . 1133 3.2 2.7 1.6 .6 5 -1
Food and kindred products. .................. . 58.8 2.7 2.4 2.6 -3 .0 1
Petroleum products. ...l . 47.0 8IS 1.9 2.9 A 1.3 15
Transportation equipment. ................... . 39.6 4 2.0 .6 1 .3 4
Rubber and plastic products ................. K 38.0 4.8 3.0 4.3 .0 -5 .0
Oil and gas extraction. ......................| . 36.0 3.1 .5 2 2 =1 2
Stone, clay, and glass products.............. ! 33.8 2.7 .0 1.0 .0 1 .0
Industrial machinery and equipment.......... 33.2 3.1 18 .6 2 -1 -2
Electrical machinery......................... . 33.0 14 1.6 2.2 A -3 .8
Textile mill products. ................coin . 315 A4 1.0 14 .0 .0 1
Fabricated metal products. . .................. . 31.4 2.1 14 14 -5 -4 2
Lumber and products . ..............c.oouia. . 19.8 2.3 2.0 25 2.2 -1.2 -1
Metalmining. ..o, . 18.6 9.3 A1 2.9 -3 1.0 -5
Printing and publishing. ...................... . 17.3 2.2 4.9 2.6 =7 -2 -1
Instruments. ... L. 13.7 2.3 4.7 8 .0 .0 1.3
Stone and earth minerals . . 12.8 4.5 -1 14 =7 2 -4
Coal mining........... 12.7 7.6 12 -2 1 -3 3
Apparel products. ... ... 8.2 -1.9 7 .0 -3.1 -1.7 -5
Furniture and fixtures ...... 6.0 1.0 3.3 1.8 -1.0 2 -4
Miscellaneous manufacture: 4.5 2.3 1.0 4.1 -6 -1 -6
Tobacco products.......... 15 25 1.9 .5 2.3 2.4 -3.0
Leather and products 1.0 -2.1 -2.0 -2.5 -1.0 -3.0 -15

Note. Growth rates are calculated as the annual percentage change from the 1. Sold in 1992 to each category as reported by the Bureau of the Census.
first year to the last year indicated. The 1996 estimate is the average through
November.
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