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BEA’S Chain Indexes, Time Series, and
Measures of Long-Term Economic Growth

By J. Steven Landefeld and Robert P. Parker

L AST YEAR, as part of a comprehensive revision
of the national income and product accounts
(n1pA’s), the Bureau of Economic Analysis (Bea)
introduced chain-type annual-weighted indexes,
also known as Fisher indexes, as its featured
measures of real output and prices. These new
measures allow for the effects of changes in rel-
ative prices and in the composition of output
over time, thereby eliminating a major source of
bias in the previously featured fixed-weighted, or
Laspeyres, measures of real output and prices.
The advantages of the new indexes are particu-
larly important for long-term time series, such
as those presented in this issue of the Survey oF
CurrenT Business, and for analyses of current
economic conditions as the base period becomes
out of date.

The new indexes are significantly more ac-
curate, but they are also computationally more
difficult to use than the old fixed-weighted
“constant-dollar” estimates that provided addi-
tive and easily manipulated series. To deal
with these complexities, Bea introduced dollar-
denominated real output series that are based on,
and consistent with, the new indexes but that
have the computational simplicity of constant-
dollar series. As Bea pointed out when these
“chained (1992) dollar” series were introduced,
they work well for periods close to the 1992
base year, but they may produce increasingly
misleading results as one moves away from
that year. This article briefly reviews the ad-
vantages of Bea’s chain-type indexes for vari-
ous types of analyses, explains the conceptual
and empirical problems encountered when us-
ing chained-dollar estimates far from the base
period, describes the time series Bea will pub-
lish, presents several sets of tables and estimates
designed to assist analysts in using the Nipa
chain-type estimates beginning with 1929, and
discusses work that Bea is considering to fur-
ther improve its chain-type indexes for the most
recent quarters.

Problems with fixed-weighted indexes in time
series analysis

Chain-type indexes attempt to address one of the
most basic problems in measuring real output
and prices: The choice of the base period with
which all other periods are compared. Quan-
tity and price indexes are analytical devices for
decomposing changes in nominal gross domestic
product (cpp) into that part due to changes in
prices and that part due to changes in quantity.
Thus, real or is an expression of the changes in
output that are associated with changes in quan-
tity and not with changes in prices. The easiest
way to calculate real gpp is to specify a single
base-period, or constant, set of prices and then
value the output in all periods in those prices.
Unfortunately, because relative prices and associ-
ated patterns of purchases change over time, this
measure of real gpp growth will be quite sensi-
tive to the choice of the base year, and a shift
in the base year often has a significant impact
on the measured growth rates. Indeed, pro-
fessors of economics delight in illustrating this
sensitivity to their students through a series of
simple two-good, two-period examples. In these
examples, simply shifting the base period, and
thus the prices used to value a specified bas-
ket of goods, from the first period (known as a
Laspeyres index) to the second period (known
as a Paasche index) can result in either an in-
crease or a decrease in the value of that basket of
goods." Normally, changing the base period does
not reverse the direction of change in Gop, but
the effect is still quite important. When the base
year for real gpp was updated in past comprehen-
sive N1pa revisions, the size of the revisions to the
rates of growth in real gop and its components
due solely to updating the base year became top-
ics of debate in discussions of budget projections
and monetary policy.

1. For example, see C.E. Ferguson [4].
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The use of fixed weights not only tends to cause
errors and revisions in real gop and prices when
base periods are updated, but the errors them-
selves are biased. It has been long recognized in
the index-number literature that output measures
that use fixed weights of a single period tend to
misstate growth as one moves further from the
base period. This tendency, often called substi-
tution bias, reflects the fact that the commodities
for which output grows rapidly tend to be those
for which prices increase less than average or de-
cline. Thus, when real cor is recalculated using
more recent-period price weights, the commodi-
ties with strong output growth generally receive
less weight, and growth in the aggregate meas-
ure is reduced.” These recalculations result in
more accurate measures of growth near the base
period because the weights more closely reflect
the prices of the economy near the base period.
However, the recalculations provide less accurate
measures of growth for earlier periods because
the price weights are further away from the prices
appropriate to those periods. For later peri-
ods, even the new weights eventually get out of
date, and measures of growth in output become
increasingly overstated.’

Some countries address the long-run distor-
tions caused by fixed-weighted output indexes
by updating the base period at 5- or 10-year in-
tervals and then using the new fixed-weighted
(Laspeyres) index to extrapolate forward the old
fixed-weighted index, thereby creating a series
of fixed-weighted indexes that are linked to-
gether like a chain. Although this practice does
avoid the problems and bias associated with us-
ing weights from, for example, the 1980’ to
value output in the 1950’s, the resulting chained
Laspeyres indexes is still subject to inaccuracy and
bias during periods of extreme price movements.

In periods such as the energy crisis of 197375,
relative price and consumption patterns can
change rapidly, and significant bias can creep

2. The substitution bias in cop relates to shifts in the composition of cpp
across broad categories of goods and services, such as from new autos to used
autos or from engines and turbines to computers. It should not be confused
with possible biases in the detailed consumer price indexes (cer’s) used to
deflate the components of consumer spending in Goe. This second type of
substitution bias relates to shifts in consumer spending within a given type
of good or service, such as from romaine to iceberg lettuce or from Coke to
Pepsi. BeA’s use of chain indexes in computing o, personal consumption
expenditures (pce), and other cop components addresses what the Bureau of
Labor Statistics (sLs) and the “Final Report of the Advisory Commission to
Study the Consumer Price Index”—*"the Boskin report”—have described as
upper-level substitution bias, but it does not address the lower, or component,
level bias contained in the detailed ce1’s that Bea uses to deflate components
that account for about three quarters of consumer spending.

3. For example, the published chain-type measure of real cpp growth
in the first quarter of 1997 is 5.6 percent at an annual rate; the fixed (1992)
weighted measure of real gpp growth in the first quarter is 6.3 percent, an
overstatement of 0.7 percentage point.

into fixed-weighted measures even during periods
close to the base period. Moreover, chain-
type Fisher indexes are superior to chain-type
Laspeyres indexes even during periods when price
movements are less extreme.* In addition, when
chain-type Laspeyres indexes are used, the corre-
sponding dollar-denominated real series are not
additive in periods before the most recent base
period, and series breaks cause the years adjacent
to the base year to be noncomparable.

Finally, because fixed-weighted output and
price indexes use different weights than those
contained in current-period output and prices,
the product of the output and price indexes
for gpp does not equal the index for current-
dollar gpp, a desirable characteristic for data users
interested in decomposing and analyzing current-
period growth and in forecasting future growth
and inflation.’ Instead, implicit price deflators,
which are derived by dividing real gpp into nomi-
nal gop and are simply the average price of goods
and services in gop, have been used for this pur-
pose because the product of the implicit price
index and the fixed-weighted gquantity index does
equal the index for current-dollar gor. However,
these implicit price deflators can be distorted by
temporary shifts in the composition of output;
for example, if consumers shift enough of their
purchases from goods and services with relatively
high price indexes to those with relatively low
price indexes, the implicit price deflator will fall
even though the price of every good and service,
including those with relatively low price indexes,
increased.’

Improvements in accuracy associated with
chain-type indexes

BEA introduced the chain-type Fisher index into
its measures of real output and prices to address
these problems. This index, developed by Irving
Fisher, is a geometric mean of the conventional
fixed-weighted Laspeyres index (which uses the
weights of the first period in a two-period exam-
ple) and a Paasche index (which uses the weights
of the second period).” Changes in this measure

4. See Robert P. Parker and Jack E. Triplett [8].

5. This characteristic also means that—discounting the effects of round-
ing and of interaction terms—the sum of the growth rates of real output and
prices is approximately equal to the growth rate in nominal output.

6. Effective with the recent comprehensive nipa revision, real output is
calculated using the chain-type index, with the result that the implicit price
deflator is the equivalent of the chain-type price index and, thus, is not
subject to the limitations discussed in this paragraph.

7. Laspeyres quantity index (L):

I =ZP0Q1'
o ZPoQo
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are calculated using the weights of adjacent years.
These annual changes are “chained” (multiplied)
together to form a time series that allows for the
effects of changes in relative prices and in the
composition of output over time. Thus, BEA is
able to calculate an index that uses weights ap-
propriate for each period and thereby avoids the
rewriting of economic history that results from
updating the base period of a fixed-weighted in-
dex as well as the substitution bias that is inherent
in fixed-weighted indexes. The chain-type in-
dexes also provide more accurate measures of
current-period output during periods of signif-
icant price changes. Finally, they provide real
output and price indexes whose product equals
the index for current-dollar gpr without the
distortions caused by shifts in the composition
of output associated with the old implicit price
deflator.®

The improvement in accuracy associated with
the new indexes is significant. The new indexes
produce more accurate estimates of growth in
Gpp, components of gop, and gpr by industry.

e BEA’S New indexes eliminate the substitution
bias in real gpp growth that tends to cause
an understatement of growth for periods be-
fore the base period and an overstatement of
growth for periods after the base period:

The old fixed-weighted (1987) index
understated real cpp growth during the
post-World War Il era expansions prior
to 1987 by an average of o.4 percent-
age point and overstated growth dur-
ing the current expansion by o.5 per-
centage point (chart1).” As a result,

Paasche quantity index (P):

;- 2P
bo > PiQo

Fisher quantity index:
Iio=+/L*P

The Fisher Ideal index was one of many index formulas examined by
Irving Fisher [s].

8. Chain indexes address shifts over time in the composition of out-
put that cause substitution bias by using weights that are updated annually.
Chain-price indexes moderate the distortions associated with implicit price
deflators by using the average (geometric mean) of the weights in two adja-
cent periods. In any given quarter or year, chain-type price indexes reflect
the change in prices, whereas implicit price deflators reflect changes in prices
and in the composition of output. In addition, implicit price deflators that
are based on fixed-weighted output indexes tend to exaggerate the impact of
shifts in the composition of output by using outdated weights (for example,
1987 = 100) that exaggerate the effects of temporary shifts in the compo-
sition of output on prices. Finally, as pointed out by Triplett (see [11]),
Fisher indexes are superior to other superlative indexes—such as Tournquist
indexes—because for those indexes, the product of the price and real output
indexes does not equal the nominal output index.

9. Although the substitution bias in fixed-weighted measures causes them
to understate real cop growth for most periods, there are instances in which

comparisons of the relative strength of
the current expansion may have been
overstated by roughly a full percentage
point.

The fixed-weighted (1987) index un-
derstated real gpp annual growth for
1929-87 by 0.4 percentage point; use
of the chain index raises the long-
term growth rate from 3.0 percent
to 3.4 percent. The growth rate
from 1987 to 1994—the last full year
for which Bea prepared fixed (1987)
weighted estimates—was reduced from
2.4 percent to 2.3 percent.

e The new indexes also eliminate the distor-
tion of growth in components and industries
that results from the use of fixed-weighted
indexes:

The chain-type indexes eliminate an
understatement of growth in investment
spending in the past and an overstate-
ment in current periods. The annual
growth rate for gross private domestic
investment for 192987 is raised from 2.8
percent to 3.8 percent, and the growth

both the quantities and prices of some components have risen rapidly. In
these instances, the use of fixed-weighted indexes can overstate growth. For
example, in the 1949—53 economic expansion, which included the Korean war
buildup, rapid growth in government spending accounted for a very large
share of real gpp growth; the use of 1987 relative prices for government—
which were quite high relative to the prices of the early 1950's—weights the
contribution of government even more heavily and results in an even higher
overall real gop growth during this period.

The expansion from the third quarter of 1982 to the second quarter of
1990 is included in the calculation of the average growth during postwar
expansions before 1987 because the bulk of this expansion is before 198;.

CHART 1

Rates of Change in Real GDP:
Comparison of Alternative Measures
During Economic Expansions

Percent
8

.Chain-type weights Fixed 1987 weights

0
1949:1v-1953:I1

1958:1-1960:1
1954:11-1957:111  1960:IV-1969:1I
U.S. Department of Commerce, Bureau of Economic Analysis

1970:IV-1973:V  1982:111-1990:Il
1975:1-1980:1  1991:1-1995:111
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rate for 1987—94 is lowered from 3.5
percent to 2.5 percent.

The chain-type indexes also avoid mis-
statements of growth by industry. For
example, the use of chain-type in-
dexes corrects an understatement in real
growth in manufacturing that would re-
sult from using fixed-weighted indexes
for years prior to the base period of
1987.  As measured by chain-type in-
dexes, manufacturing industries grew at
an average annual rate of 2.7 percent for
1977-87; measured by fixed 1987 weights,
the growth rate would have been 1.y
percent.”

e Finally, the new indexes eliminate the
anomalies that arose from using recent-
period price weights to measure periods in
the past when a far different set of prices
prevailed.

As measured by the old 1987 fixed-
weighted index, real cpe dropped 25
percent from 1944 to 194y, reflecting the
post-World War 1l demobilization and
the associated sharp cutbacks in defense
spending. However, much of this drop
reflects the use of 1987 prices for de-
fense equipment rather than the low
postwar prices for defense equipment.
As measured by the more appropriate
price weights of Bea’s new chain-type
indexes, the postwar drop in real Gop is
13 percent.

Other U.S. statistical agencies have moved to,
or are considering a move to, various types of
chain-type indexes. For example, The Federal
Reserve Board switched to Fisher indexes for
the industrial production and capacity utilization
indexes earlier this year, and the Bureau of La-
bor Statistics recently released an experimental
cpe1 that is based on a geometric mean index.
Internationally, the new System of National Ac-
counts recommends the use of Fisher indexes for
computing output and price indexes.

Chained-dollar measures and their limitations

As with most improvements, there is a cost to
the new chain-type indexes. Although the an-
nual weights provide more accurate estimates,

10. Because of the large bias in real goe-by-industry estimates, Bea
switched to a type of chain-weighted measure—a benchmark-weighted
index—in 1993, 2 years before the switch to chain-type annual-weighted
measures for real gor. See Robert P. Parker [9] and Robert E. Yuskavage [13].

the chained (1992) dollars are not strictly ad-
ditive, especially for periods far away from the
base period. Previously, the use of the same
base period for all time periods produced a set
of indexes that converted to dollar-denominated
measures in which the components were valued
in the same prices over all time periods and
added up precisely to the totals. Bea had fea-
tured such measures partly because many users
consider this additive property to be useful; for
example, it facilitates analyses of contributions
to growth and provides flexibility in aggregat-
ing the detailed components. (It also facilitates
verification of calculations using these detailed
components.)

In order to assist users, Bea introduced sev-
eral series as part of the recent comprehensive
NIPA revision. In particular, the new chained
(1992) dollar estimates provide users with real
estimates for current-period analysis and for
macro-modeling that are approximately additive
and are free of upper-level substitution bias.

The chained (1992) dollars are constructed by
setting 1992 as the base year and by using the per-
cent changes in the annual chain-type indexes to
extrapolate the real chained-dollar estimates for
Gop and its components from their 1992 current-
dollar levels. Although the resulting estimates are
not precisely additive, for years close to the 1992
base year (when the price weights of the chain-
type index are not too far from the prices of the
base year), the “residual” is small, and the con-
tributions to growth obtained from the chained
(1992) dollars are reasonable approximations to
those calculated by Bea from the detailed chain-
type indexes." However, for periods far from
the base period, the residual in chained dollars
becomes large, and contributions to cpr growth
computed from the chained-dollar components
can differ significantly from those produced by
the chain-type indexes.

The residuals arise because the chained (1992)
dollar indexes are inconsistent in that the growth
rates of the chain-type indexes for real cor
and its components are calculated using an-
nual weights for each year, whereas the chained
(1992) dollar levels are based both on these an-
nual weights and on the “weights” from the 1992
base year. Therefore, the chained (1992) dollars
produce estimates, such as the contributions of

11. Because of the formula used for calculating real cop, the chained (1992)
dollar estimates for the detailed cpp components do not add to the chained-
dollar value of Gpr or to any intermediate aggregate. In the ~ipa tables,
the residual is the difference between Gpr and the sum of the most detailed
components shown in each table. However, the residuals shown in the special
tables accompanying this article are the difference between Goe and the sum
of the major aggregates (see the footnotes to the special tables).
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components to gpe growth, that are inconsistent
with those produced by the chain-type indexes.
These inconsistencies become more apparent as
the estimates move farther from the base period.
Examples of these errors include the following:

o Expenditure components of Gpe:

As measured by chained (1992) dollars,
private investment in equipment ac-
counted for 6 percent of real cpp growth
during the 1954—57 expansion. However,
as measured using a more appropri-
ate (contemporaneous) base period, the
contribution was 10 percent (table 1).**

12. The “contemporaneous” weights used here are taken from the mid-
point of the period being analyzed. For example, the contributions for the
second quarter of 1954 to the third quarter of 1957 expansion are derived from
real estimates that are based on the percent changes in the quarterly chain
indexes from the current-dollar levels at the midpoint of the expansion, the
fourth quarter of 1955. Other tables in this article also use the midpoints
of the period as the base period (see the accompanying “Note on Comput-
ing Alternative Chained-Dollar Indexes and Contributions to Growth). It is
possible, however, that the midpoint of a period is not the most appropriate
base period; for example, if the middle year of a decade is a recession year

Table 1.—Contributions to Change in Gross Domestic
Product, 1954:11-1957:1ll, Using Chained (1992) Dollars
and Chained (1955:1V) Chained Dollars

thi)grt]rittz]u- Contribution
Line change in to cg%nge N1 pif.
GDP, 1955'IV5100 ference
1992=100 (percent)
(percent)
1) @) 1))
1 Gross domestic product ... 100.0 100.0 0
Personal consumption
EXPENTItUreS .....ccovvereerererireerieinas 67.4 67.2 2
3 Durable goods . 5.8 10.5 -4.7
4 Nondurable good 26.8 29.1 -2.2
5 Services ... 34.6 27.6 7.1
6 | Gross private domestic investment 217 28.1 -6.4
7 Fixed investment ..........ccccovveeneene 13.4 16.3 -2.9
8 Nonresidential ... . 115 15.2 =37
9 SHUCIUIES ..o 55 51 5
10 Producers’ durable
EqUIPMENE ... 6.2 10.1 -39
11 Residential ... 9 9 0
12 Change in business inventories® | .....ccoeveee | coveerneeneeerneens | coveeneinnns
13 8.2 10.7 -2.4
14 5.9 85 -25
15 2.1 22 -1
16 -6.0 -6.0( -121
17 =31 -3.3 -6.4
18 -2.9 -2.8 -5.7
19 | Government consumption
expenditures and gross
investment 3 2 1
20 Federal ............ . -137 -111 -2.6
21 National defense . -10.3 -8.2 =21
22 Defense . -3.6 -3.0 -7
23 State and local 15.1 111 4.0
24 | Residual (line 1 less lines 2, 6, 13,
16, 19) L s 8.4 -1 85

1. Because change in business inventories (CBI) is the difference between two inventory se-
ries and can be either positive or negative, chain-type indexes cannot be constructed for it.
Without a separate index, chained-dollars for CBI were not constructed using the method de-
scribed in the note acccompanying this article (though the value is included in gross private
domestic investment). Because no separate values for CBI are constructed in this table, the
residual can be calculated only at the major component level. In the NIPA's, chained (1992)
dollar values for CBI are calculated from inventory stock series that have been derived using
the same chain-type formula that is used to calculate other aggregates.

As measured by chained (1992) dol-
lars, consumer spending on services
accounted for 35 percent of real cpr
growth in 1954-57; as measured using
a more appropriate (contemporaneous)
base period, the contribution of services
was 28 percent.

e Gop by industry:

As measured by chained (1992) dol-
lars, services accounted for 37 percent of
real gop growth in 1977-82; as measured
using a more appropriate (contempora-
neous) base period, the contribution of
services was 28 percent (table 2).

As measured by chained (1992) dol-
lars, agriculture, forestry, and fisheries
accounted for 4 percent of real cpr
growth in 1977-82; as measured using
a more appropriate (contemporaneous)
base period, the contribution of this
industry was 7 percent.

¢ Macroeconomic analyses and real Gop:

For 1982—96, the residual—and errors
in component contributions—are small,

and the price weights are taken from that year, the picture of the economy
over that decade may be distorted.

Table 2.—Contributions to Change in Gross Domestic Prod-
uct by Industry, 1977-82, Using Chained (1992) Dollars
and Chained (1977) Dollars

Contribu- | Contribu-
tion to tion to
Line change in | change in [ Dif-
GDP, GDP, ference
1992=100 | 1977=100
(percent) | (percent)
@) @ 1))
1 Gross domestic product ............ 100.0 100.0 0
2 | Agriculture, forestry, and fisheries ......... 4.2 73 =31
3| MINING oo -1.0 -14 4
4 | CONSHUCHON oo -11.9 -11.0 -9
5 | Manufacturing 4.0 49 -9
6 Durable goods ... -2.1 -2.8 7
7 Nondurable good 7.1 7.7 -6
8 | Transportation and public utilities .......... 9.6 104 -8
9 Transportation ........ 1 2 0
10 COmMMUNICALIONS ..o 10.3 136 -3.3
11 Electric, gas, and sanitary services -1.9 -16 -3
12 | Wholesale trade ... 13.2 19.7 -6.5
13 | Retail trade ..o, 6.8 75 -7
14 | Finance, insurance, and real estate ...... 38.8 314 7.4
15 | SEIVICES ..ovvuercireereeerieieierieiseseniees 36.5 27.6 8.9
16 | Government and government
ENLETPIISES .vvvevvrevrnerereerieeeerienries 10.3 8.9 14
17 | Residual (line 1 less lines 2, 3, 4, 6, 7,
9, 10, 11, 12, 13, 14, 15, 16) ........... 285 244 4.0
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and the residual averages less than o.1
percent of Gor.

For 1949-81, the residual is larger and
averages 1% percent of Gop.

For 1929—48, the residual averages over
8 percent of gpp; most of this very large
residual results from the use of chained
(1992) dollars for measuring growth in

the World War 1l era, when prices
and patterns of output were changing

rapidly.

The residual is mainly negative and
shrinks in size as one moves forward
in time, but it remains rather volatile

(chart 2).

Note on Computing Alternative Chained Dollar Indexes and Contributions to Growth

Users can easily prepare close approximations of con-
tributions to real epp growth or to the growth of
other aggregates using chain-type annual-weighted in-
dexes. The table below shows how to estimate these
contributions to real gpp growth, using the cyclical ex-
pansion from the second quarter of 1954 to the third
quarter of 1957 as an example. This methodology
provides a close approximation of the component con-
tributions, as indicated by the “residual” line in the
table below. The table of component contributions
regularly released by Bea (table 8.2) use exact formu-
las for attributing growth to the components of cpr
or of other aggregates but these tables are limited to
contributions to changes from the preceding year or
quarter.

The contributions are calculated as follows: First, the
levels of real gpp and its major components at a mid-
point of the period—in this example, the fourth quarter
of 1955—are set equal to the published current-dollar
levels. Second, corresponding dollar series for the begin-
ning and end of the period—the second quarter of 1954
and the third quarter of 1957—are computed by extrapo-
lating (multiplying) the fourth-quarter 1955 level for each
component by the ratio of the chain-type output index
for that component; that is, the ratio of the index from
the second quarter of 1954 to the fourth quarter of 1955
and from the fourth quarter of 1955 to the third quarter
of 1957. Finally, the contribution of each component to
the change in cor is calculated as the ratio of the dollar
change in each component to the dollar change in Gpe.

1954:11-1957:111
[1955:1V=100]
Current- | Chain-type annual-weighted | Chain-type annual- Dollar-
dollar indexes weighted indexes denominated Average Contribution
levels (ratios) levels annugl to change in
Line rate of GDP,
. X . 1954:01 | 1955:IvV 1955:1vV=100
1955,y | 195411 | 1955V | 1957:HIL Y Ty, to | 19541 | 1957:m | CNaN%e | T oercent
1955:1V | 1957:1

1 Gross domestic product ..., 426.4 29.6 325 335 0.91 1.03| 3882| 4397 3.9 100.0
2 | Personal consumption expenditures ........... 265.6 272 30.1 311 91 1.04| 2404 275.0 42 67.2
3 Durable goods .........ccccenreneeeerneinns 39.6 171 214 20.1 .80 .94 318 372 5.0 105
4 Nondurable goods 1275 39.1 424 44.0 .92 1.04 1175 1325 3.8 29.1
5 Services 98.4 22.6 244 26.2 .93 1.07 91.2| 1054 46 27.6
6 | Gross private domestic investment ............... 73.7 255 344 32.3 74 .94 54.8 69.2 75 28.1
7 Fixed inveStmMent ... 66.6 28.3 334 325 .85 .98 56.6 65.0 4.4 16.3
8 Nonresidential ..o 425 231 215 35.6 434 6.3 15.2
9 Structures ... 16.2 447 49.7 146 17.2 5.2 51
10 Producers’ d 26.3 15.9 19.8 21.0 26.3 7.0 10.1
11 Residential ....... 242 . 21.0 . 6 9
12 Change in busines: i T e | e e [ | s [ | v [ | v,
13 | Exports of goods and SErvices ... 18.3 9.6 10.5 16.6 22.1 9.2 10.7
14 GOOUS .o 14.9 10.3 111 139 18.2 8.8 85
15 33 6.7 8.0 2.8 39 11.2 2.2
16 18.1 114 12.8 137 89 1.06 16.1 19.2 5.6 -6.0
17 125 9.2 10.4 10.6 89 1.02 111 12.7 45 -33
18 5.6 20.8 231 26.6 90 1.15 5.1 6.5 7.9 -2.8

19 | Government consumption expenditures and
gross iNVESIMENt ..o 86.9 447 42.1 44.8 1.06 1.06 924 925 0 2
20 FeAEral ... 54.4 69.8 60.4 63.4 1.15 1.05 62.8 57.1 -2.9 -111
21 National defense ..........ccoovvveveernrernrinnnens 46.7 87.6 74.6 80.9 117 1.08 54.9 50.7 -24 -8.2
22 DEfENSE .....ovvivriiini s 77 30.6 29.4 247 1.04 84 8.0 6.5 -6.3 -3.0
23 State and local ... 325 26.1 28.7 312 91 1.09 29.7 354 5.6 111
24 | Residual (line 1 less lines 2, 6, 13, 16, 19) 1 | .oocovvcvees [ v [ evvvvrveinns [ v 1 A -1

1. Because change in business inventories (CBI) is the difference between two inventory
series and can be either positive or negative, chain-type indexes cannot be constructed for
it. Without a separate index, chained-dollars for CBI were not constructed using the method
described in this note (though the value is included in gross private domestic investment).

Because no separate values for CBI are constructed in this note, the residual can be cal-
culated only at the major component level. In the NIPA's, chained (1992) dollar values for
CBI are calculated from inventory stock series that have been derived using the same chain-
type formula that is used to calculate other aggregates.
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Were analysts to estimate the quarterly
residual for 1959—82 by assuming either
that the residual in period t was the
same as in period t—1 or that the change
in the residual in period t was the same
as in t—1, the quarterly mean absolute
forecast error would be increased by
between 1.1 and 2.0 percentage points.

For analyses of changes over time in an individ-
ual component, the chained dollars do produce
the same results as the chain-type indexes. The
percent changes in chained (1992) dollars are
based on—and therefore equal to—the percent
changes in the chain indexes; the chained dollars
are simply indexed to the level of current-dollar
Gop and its components during 1992, while the
indexes are all indexed to 100.00 in 1992.

For analyses of contributions to Gpp growth,
however, the problems with using chained (1992)
dollars have led Bea to prepare a special table
of component contributions (ntpa table 8.2) for
periods far from the base period—especially for
periods prior to 1982, when both the overall resid-
ual and the errors in contributions to growth
become quite large. The annual and quarterly
indexes and the contributions tables provided by
BEA Offer a significantly more accurate basis for
assessing contributions to growth in the econ-
omy, both in the aggregate and by component,
than do chained dollars indexed to a single base
year.”

13. As a result of the increased emphasis on chain-type indexes, Bea is
now showing them with an additional decimal place to provide the same

CHART 2
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For users who rely on real estimates that are
denominated in dollars, the July 1995 Survey
contained a sample table that demonstrated how
to prepare close approximations of contributions
to real growth or relative changes for any period.™
That example is reproduced in the note accompa-
nying this article for the period from the second
quarter of 1954 to the third quarter of 1957 In
effect, users can compute a chained-dollar series
for any period by using the percent changes in
the chain-type annual-weighted indexes to com-
pute chained-dollar series indexed to the current
dollars of whatever base period is appropriate for
the analysis. In addition, in this article, Bea has
provided a humber of chained-dollar series over
frequently cited time periods, such as decades and
business cycles. In computing these series, BEa
used different base periods, depending upon the
time period analyzed; for example, for decades
and business cycles, Bea used the midpoints of
these periods. However, users should be aware
that these tables of contributions are approxi-
mations and may produce misleading results for
periods far from the base period or when prices
are changing rapidly, such as during the energy
crisis of 1973—75.

Presentation of the estimates

Consistent with this discussion, Bea is providing
users with the following measures of real output
and prices:

e Chain-type quantity and price indexes,
percent-change tables, and contributions-to-
growth tables (based on the indexes them-
selves) for 1929 to the present, in n1pa tables
71-714, 8.1, and 8.2, respectively.

e Annual growth rates for major nipa meas-
ures of real output and prices for all yearly
intervals from 1970 to the present, in the
“gea Current and Historical Data” section of
the Survey, pages D-39 to D-46.

e Chained (1992) dollar estimates for all peri-
ods close to the base period, that is, 1982 to
the present.

e Chained (1992) dollar estimates for selected
aggregate measures, including cop and gnp
for 1929 to the present.

o A series of special supplementary tables in
this article that facilitate the use of the chain
indexes, including contributions to growth
over business cycles and decades (based on

level of precision for calculating changes in the indexes as that provided by
the chained-dollar estimates.

14. See [7], table 1, page 37.


national/nipa/scbart/1997/0597dpga.pdf
national/nipa/scbart/1997/0597dpgc.pdf

chained dollars indexed to
the period) and estimates

tables will be available on the Economic Bul-
letin Board of the Commerce Department’s

staT-UsA (htt p: // www. s
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the midpoint of The chain-type quantity and price indexes, in
in chained 1952, combination with the current-dollar cpp esti-
1972, and 1992 dollars (tables 3—7). These  mates, provide users with the basic data series for

the nipa’s. All other analytical tables and pres-
entations are derived from these base data. The

tat-usa. gov). chained (1992) dollars provide accurate estimates
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Table 3.—Component Contributions to Real GDP Growth Over Expansions, Calculated Using Chain-Type Annual-Weighted Indexes

1949:IV- 1954:11- 1958:1- 1960:1V- 1970:V= | 1975._1980:] 1982:11- 1991:1-
Line 195311 1957:11 1960:1 1969:11l 1973:1V (1977',|”_100') 1990:11 1996:1V

(1951:111=100) | (1955:IV=100) | (1959:1=100) | (1965:1=100) | (1972:(1=100) o (1986:111=100) | (1993:11=100)

1 Gross domestic ProdUCE ......cvcverecereeereeiseeseeeeeeeisseeesiers 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
2 | Personal consumption expenditures ... 36.6 67.2 46.7 60.6 56.2 57.0 65.4 68.6
3 Durable goods ....... 4.8 10.5 9.4 13.0 18.3 10.9 15.0 16.7
4 Nondurable goods .. 16.5 29.1 15.9 20.0 13.4 18.6 147 15.4
5 Services 153 276 214 217 245 272 355 36.4
6 | Gross private domestic investment .. 22.0 28.1 435 23.6 404 354 18.4 374
7 Fixed investment ... 10.0 16.3 20.1 18.3 25.9 29.5 153 33.8
8 Nonresidential . 8.8 15.2 8.1 15.0 18.8 22.3 9.3 245
9 Structures ... 3.8 51 15 38 3.0 6.9 .3 .8
10 Producers’ durable equipment . 5.0 10.1 6.3 11.2 15.8 153 9.0 235
1 Residential ..........ccoonmeriirinniinnn: 12 9 11.9 33 74 77 6.3 9.5
12 Change in bUSINESS INVENLOMIES L ........vvvirirrrirnnrisnnneinnsiessinnss | ersssssssesesnnsesns | snnsssssssssssnssss | avvsesnesesnnsssns | snvssmsssssnssssns | oossesmssssnnssssns | sessssesssssssnnns | sesnssssnssssnnnsss | onesessssssssssenns
13 | Exports of goods and services 18 10.7 5.8 6.2 12.0 14.9 18.1 29.6
14 Goods 11 85 45 45 10.4 12.7 134 24.1
15 Services .. .6 22 13 1.7 16 22 47 5.6
16 | Imports of goods and services -7.6 6.0 -6.2 -9.1 -6.5 -15.6 -20.2 -36.6
17 Goods ... -4.2 33 -5.1 -7.6 -7.3 -14.5 -16.2 -34.4
18 Services .. -33 2.8 -11 -15 8 -11 -4.0 =21
19 | Government consumption expenditures and gross investment ...... 47.1 2 10.9 18.4 -3.0 8.0 18.8 11
20 Federal ..........ccoouunen. 445 -111 5.7 76 -9.4 31 75 -89
21 National defense 43.8 -8.2 12 5.4 -10.9 1.0 55 -104
22 Defense ... 7 -3.0 45 2.2 14 2.1 19 15
23 State and local 24 111 5.2 10.8 6.3 49 113 10.0
24 | Residual (line 1 less lines 2, 6, 13, 16, 19) 1 ...coocovverrrvmerrinsrirssnrinnnes 1 -1 -7 2 9 4 -5 -2

1. Because change in business inventories (CBI) is the difference between two inventory series and can be either
positive or negative, chain-type indexes cannot be constructed for it. Without a separate index, chained-dollars for
CBI were not constructed using the method described in the note acccompanying this article (though the value

is included in gross private domestic investment). Because no separate values for CBI are constructed in this table,

Table 4.—Component Contributions to Real GDP Growth Over Decades, Calculated Using Chain-Type Annual Weighted Indexes

the residual can be calculated only at the major component level. In the NIPA's, chained (1992) dollar values for
CBI are calculated from inventory stock series that have been derived using the same chain-type formula that is
used to calculate other aggregates.

Line 1930-40 1940-50 1950-60 1960-70 1970-80 1980-90
(1935=100) (1945=100) (1955=100) (1965=100) (1975=100) (1985=100)
1 Gross domestic product 100.0 100.0 100.0 100.0 100.0 100.0
2 | Personal consumption expenditures ... 55.1 55.8 61.5 66.7 63.4 71.3
3 Durable goods ...... 7.0 139 5.7 12.0 105 155
4 Nondurable goods 40.9 21.7 24.7 22.6 18.0 16.5
5 Services 1.7 20.5 314 32.0 342 39.0
6 | Gross private domestic investment ... 255 211 7.1 16.3 19.9 13.6
7 Fixed investment ... 2.7 19.1 8.7 16.5 20.8 114
8 Nonresidential -2.0 95 73 144 18.5 9.2
9 Structures ... -6.3 3.2 42 39 47 .6
10 Producers’ durable equipment 4.1 6.3 31 10.5 13.6 8.6
11 Residential ...........cccooeuiinniiinens 43 95 15 2.1 3.0 2.3
12 Change in BUSINESS INVENTOHES L .......vvvurvirrrirneiinssierisssssssssssssssessssssssssssssnssssns | osssssssssssonssesinns | oossssnsssssnsssnnns | sessssssssnsssnnnns | evsesessnnssnnns | s | s
13 | Exports of goods and services ... 32 38 7.1 7.7 20.2 17.5
14 Goods ........ 2.8 29 5.6 58 16.6 124
15 Services ... 4 9 15 2.0 3.7 53
16 | Imports of goods and services ... .8 -34 7.2 -9.0 -10.0 -22.0
17 -4 -2.0 -35 -1.2 -10.0 -17.8
18 Services ... 11 -12 -3.6 -17 -3 4.2
19 | Government consumption expenditures and gross investment 20.5 17.1 32.3 18.3 6.0 21.0
20 Federal ......cc.ccoeuen. 17.0 12.4 20.7 58 -2.3 9.9
21 National defense . 6.2 121 19.4 34 -55 8.4
22 Defense ....... 111 -3 12 24 31 14
23 State and local . 31 37 11.2 123 83 11.0
24 | Residual (line 1 less lines 2, 6, 13, 16, 19) 1 ...cooivereimmmrerinmerinsriesssssssssssesessssssssssssssens -5.1 55 -8 -1 4 -13

1. Because change in business inventories (CBI) is the difference between two inventory series and can be either
positive or negative, chain-type indexes cannot be constructed for it. Without a separate index, chained-dollars for
CBI were not constructed using the method described in the note acccompanying this article (though the value

is included in gross private domestic investment). Because no separate values for CBI are constructed in this table,

the residual can be calculated only at the major component level. In the NIPA's, chained (1992) dollar values for
CBI are calculated from inventory stock series that have been derived using the same chain-type formula that is
used to calculate other aggregates.
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of percent changes of cpp and its components;
they also provide comparisons of levels over
time for a single aggregate as well as reason-
able approximations of the relative importance,
and the contributions to growth, of components
for 1982 to the present. The chained (1992)
dollars provide data on levels for computing cer-
tain key aggregates, such as per capita cpe. The
contributions-to-growth tables provide appropri-
ately weighted approximations of the contribu-
tions to growth for frequently used components
over common intervals—decades and economic
expansions. The chained 1952, 1972, and 1992

dollar series for gpp and its major expenditure
components provide appropriately weighted esti-
mates for users that want them for all periods.
Users interested in chained dollars for specific de-
tailed components or for specific subperiods are
referred to the note accompanying this article.

Further work

For recent quarters, Bea’s chain-type annual-
weighted measure differs from that used for
earlier periods: The most recent quarterly val-
ues are calculated using as weights the annual

Table 5.—Gross Domestic Product in Chained (1952) Dollars, 1942-62

Line 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962
1 Gross domestic product 260.9] 303.6) 327.9| 324.3| 288.6| 285.2| 297.2| 295.0| 321.2| 345.7| 358.6| 375.0( 372.4| 398.9 406.7| 414.4| 410.2| 440.6| 451.1| 461.3| 489.3
2 | Personal consumption expenditures 146.1| 150.1) 154.4] 164.1| 184.3| 188.0| 192.1| 197.3| 209.9| 212.9| 219.7| 230.3| 235.2| 252.2| 259.4| 265.5| 267.7| 283.0| 290.7| 296.6| 311.3
3 Durable goods 11.6| 10.1| 93| 105 19.9 23.6( 25.1| 27.1f 33.1| 30.1| 29.3| 331 331| 40.3| 38.6| 38.6| 355 40.3| 411 39.6| 442
4 Nondurable goods 86.7| 89.5| 93.1| 99.8| 105.2| 102.4| 102.7| 104.3| 107.5| 110.4| 114.7| 118.3| 119.8| 125.6| 129.9| 132.3| 133.6( 139.1| 141.2| 143.8| 1484
5 Services 479| 504| 52.1| 539| 59.0| 61.9| 64.2| 65.9| 69.1| 725 75.7| 79.0| 82.2| 86.4 90.8| 94.3| 97.8(103.0| 107.5| 111.8| 117.4
6 | Gross private domestic investment 185| 10.7| 13.4| 17.6| 45.4| 43.6| 554| 41.9( 60.1| 60.4| 54.0| 56.5| 539| 67.2| 66.2| 63.1| 57.6| 69.7| 69.4| 68.7| 775
7 Fixed investment 15.8| 12.2| 15.0| 20.6| 37.4| 45.0( 495| 452 540 515| 505| 54.2| 55.0| 62.2| 62.0| 61.4| 56.8) 64.9| 654| 65.1| 70.9
8 Nonresidential 115| 9.6| 12.8| 18.0[ 25.9| 30.2| 317| 287 31.3| 32.6| 319| 349| 34.1| 37.9| 39.6| 40.4| 357 38.7| 40.9| 405| 44.0
9 Structures 45 33| 43| 58| 115/ 104| 11.0| 10.6| 11.4| 12.3| 12.2| 133| 138| 147 163| 16.3| 153| 157| 169 17.1| 179
10 Producers’ durable equipment 70| 63| 84| 120 145 198 207 18.1| 199 203| 19.7| 21.6| 204| 232| 234| 24.1| 205| 230| 24.0| 234| 26.1
11 Residential 46 27| 23| 27| 116| 149| 179| 165| 22.6| 189| 186| 19.3| 208| 24.2| 22.3| 209 21.1| 265| 246 247| 271
12 Change in business INVENOMES L .........cccummurrreeeermmmnrmreresesmssnmmeesssssssssnenssssnns | enseeeeses [rnesnees [evnsennnnn |emneeerens [rvmssnees L evveennnns | evmeernnee frnvsnnnes [eevvnnnnns ervrrerens [ Lo | e [ [ e [ s | e [ e JUTT [
13 | Exports of goods and services 65| 54| 58| 82 179 205 16.1| 160 14.0( 17.1| 163| 153| 16.0| 17.7| 20.6| 224| 194| 195| 236| 24.0| 253
14 52| 41| 44| 66| 152 175 136| 135 11.6| 14.2| 13.4| 125 132| 146| 17.2| 185| 157| 156| 19.3| 19.4| 20.2
15 Services 12| 13| 14| 16| 27| 29| 26| 25| 23| 30/ 29/ 27/ 27/ 31| 35 39| 36| 39| 43| 46| 50
16 | Imports of goods and services 9.2| 11.6| 12.2| 129 10.7| 10.2| 119 11.4| 135| 14.1| 153| 167 159 17.8| 19.3| 20.1| 21.0| 232| 236| 234| 26.1
17 Goods 61| 70| 73| 73| 84| 81| 92| 89 108 106 108 115 106 118 129| 133| 136| 16.0| 157| 15.7| 18.0
18 Services 28| 39| 42| 48| 23| 21| 26| 25| 27| 34/ 45 53| 53| 60/ 64| 68 74| 73| 78 7.7 81
19 | Government consumption expenditures and gross investment ................. 102.4] 152.8| 171.5( 149.8| 51.7| 43.0| 459| 51.2| 51.0| 69.4| 83.8| 89.6| 833| 80.1| 80.4| 839 86.6] 91.6|/ 91.4( 95.8|101.6
20 Federal 83.7| 132.7| 151.0| 129.9| 35.2| 25.2| 27.0| 29.4| 27.6| 45.4| 59.4| 63.9| 553| 50.2| 49.5| 51.2| 512 549| 532| 55.3| 59.9
21 National defense 775/ 126.3| 144.0| 1239 30.0| 20.3| 20.3| 21.1| 20.6| 39.3| 52.5| 55.6| 475 42.8| 42.6| 44.4| 442| 454| 445| 463| 491
22 Defense 54| 42| 44| 37| 52| 50/ 69| 86| 72| 61| 69/ 83 79/ 74 69/ 68 70/ 95 87| 90| 108
23 State and local 15.8| 14.4| 13.9| 142 157| 179 19.1 22.0{ 239| 24.1| 245| 25.7| 27.9] 30.0| 30.9| 32.7| 355| 36.7| 38.2| 406| 418
24 | Residual (line 1 less lines 2, 6, 13, 16, 19)* 34| -39 52| -26 1 3 -5 A -2 -1f o0 0 0 -5 -6/ -5 -1 0 -5 -3 -2

1. Because change in business inventories (CBI) is the difference between two inventory series and can be either
positive or negative, chain-type indexes cannot be constructed for it. Without a separate index, chained-dollars for
CBI were not constructed using the method described in the note acccompanying this article (though the value

is included in gross private domestic investment). Because no separate values for CBI are constructed in this table,

the residual can be calculated only at the major component level. In the NIPA's, chained (1992) dollar values for
CBI are calculated from inventory stock series that have been derived using the same chain-type formula that is
used to calculate other aggregates.

Table 6.—Gross Domestic Product in Chained (1972) Dollars, 1962-82

Line 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982
1 Gross domestic ProduCt .........eereerreerrrvreereereenes 820.4| 855.3| 905.1) 962.8/1,025.7|1,051.8|1,100.8|1,134.1|1,135.4|1,173.0|1,237.3| 1,308.8( 1,300.4| 1,294.6  1,364.5(1,428.21,504.9(1,547.5|1,542.3| 1,577.6| 1,544.0
2 | Personal consumption expenditures. ... 489.3| 509.3| 539.9| 573.9| 606.8| 624.8| 660.4| 685.1| 701.1| 727.2| 770.7| 807.9| 802.2| 819.9| 865.9| 902.7| 941.6| 9635| 960.1| 971.8| 983.0
3 Durable goods 538| 59.0| 64.5| 72.6| 78.8| 800 888 920( 890 97.9| 1104 121.8 113.4| 1133| 127.8| 139.6| 147.0| 146.3| 134.5| 136.1| 135.9
4 Nondurable goods 218.1) 222.7| 233.7| 246.1| 259.5| 263.7| 275.6| 283.0| 289.9| 295.1| 308.0| 318.2| 311.9| 316.6| 332.3| 340.9| 352.9| 360.9| 359.4| 3625| 364.6
5 Services 218.6| 228.4| 242.3| 255.2| 268.2| 281.2| 295.7| 309.9| 322.4| 334.3| 352.3| 368.2| 377.0| 390.2| 406.6| 423.6| 4435| 457.6| 466.2| 473.3| 4822
6 | Gross private domestic iNVEStMENt .........ccoovvvvvvvvrververeenne 116.8| 124.4| 134.7| 153.6| 166.5| 159.2| 167.6| 177.2| 164.8| 183.6| 205.6| 230.3| 211.3| 172.7| 207.8| 240.6| 268.1| 274.5| 243.0| 265.3| 227.1
7 Fixed investment 109.9| 118.0| 129.3| 142.4| 150.1| 147.1| 157.3| 166.6| 1625 1749| 195.7| 2135| 199.5| 177.2| 194.7| 223.3| 248.6| 261.7| 243.9| 2485| 2296
8 Nonresidential 68.8| 72.3| 80.8| 94.7| 106.3| 104.6| 109.1| 117.0( 1158| 115.7| 126.1| 144.4| 1452| 130.0| 136.2| 152.3| 173.1| 189.8| 188.9| 199.0| 190.2
9 Structures 32.2| 32.6| 35.9| 41.7| 445| 434 440 464 465 458 472 510/ 500 447 458 481| 533| 600| 64.0| 69.1| 68.0
10 Producers’ durable equIPMENt ............cccuveereereereenes 37.6| 40.5| 455| 53.8| 62.2| 615 653 70.7[ 694 700[ 789 935/ 954| 854| 907 104.8| 120.6| 130.4| 124.6| 129.2| 120.9
11 Residential 417| 46.6| 49.3| 479| 436| 422| 480| 494| 464| 59.2| 69.7| 69.2| 549 478 59.1| 716 763 735 580 533| 436
12 Change in business iNVENtONES 2 .........cevveeveeermmmmrerreeenns | erveernees frrnmnseens [evevnnnns | evnererees [ freerninsnnes Lo | o [ e JUUPUUOTY NVPURPPORY RURPOURPOTY DUPPRRPPORRY (RRPPUPPORY DRRRPOROTY IO JUVPUROTY ISPPURSOOOY UPPOOPPIRY PRUPPRRIRY (SO
13 | Exports of goods and SErViCes ........rrrmsrmereenes 35.8| 385| 43.6| 44.5| 475| 485 521 549 609 613 662 807 884 879 930 952| 1051 1151| 127.6| 129.1| 119.9
14 Goods 28.0| 30.2| 34.4| 345| 36.9| 37.1| 400 421 469 468 518/ 637 687 672 703 713 79.2| 886| 99.1| 981 89.2
15 Services 771 82| 92| 100| 105| 114| 120 128 139 145 144 170( 199 212| 234| 249 268| 27.1| 288| 31.8| 31.8
16 | Imports of goods and SEIVICES ........rrrrrreereerrereenes 34.0| 34.9| 36.7| 40.7| 46.7| 501 576 609 635 668 742 775 755 670/ 80.1| 886| 963| 97.9| 914| 938| 92.6
17 22.7| 236| 25.1| 28.7| 332| 350 422 445 462 501 569 610 593 518 635 712 776/ 789| 731| 746 727
18 Services 11.3| 11.3| 11.6| 11.9| 135| 151| 154 163 172 167 17.3| 166 162| 154| 164 171| 183| 185| 181 191 20.1
19 | Government consumption expenditures and gross

investment 216.0| 221.0| 225.4| 232.2| 253.3| 272.6| 281.0| 279.4| 272.9| 268.0| 268.9| 267.2| 27L.7| 275.9| 276.1| 278.6| 286.7| 291.2| 296.4| 298.4| 302.3
20 Federal 126.1| 125.6| 123.5| 1235 137.6 1512 152.7| 1475 137.0( 127.3| 125.1| 119.0| 1182| 1180| 116.8| 118.6| 121.1| 122.9| 128.0( 133.3| 1377
21 National defense 103.2| 100.6| 96.2| 94.3| 108.1| 122.2| 1245| 1185| 1084 974 932| 87.3| 849| 837 822| 827| 828| 842 872 919 983
22 Defense 232| 25.3| 27.4| 29.3| 29.7| 294| 286 292 288 299 319 3L7| 334| 344| 348 362| 386| 391| 413| 417| 393
23 State and local 90.5| 95.9| 102.5| 109.4| 116.4| 122.1| 129.0| 132.6 136.3| 140.7| 143.8| 1482 1535| 158.0| 159.3| 159.9| 165.6| 168.3| 168.4| 165.0| 164.6
24 | Residual (line 1 less lines 2, 6, 13, 16, 19) 1 .....ccccocorerrerr -36| -30| -17| -8 -17| -33| -27| -17| -8 -2 0 3 21 52 1.7 -3 -4 12 6.6 6.8 43

1. Because change in business inventories (CBI) is the difference between two inventory series and can be either
positive or negative, chain-type indexes cannot be constructed for it. Without a separate index, chained-dollars for
CBI were not constructed using the method described in the note acccompanying this article (though the value

is included in gross private domestic investment). Because no separate values for CBI are constructed in this table,

the residual can be calculated only at the major component level. In the NIPA's, chained (1992) dollar values for
CBI are calculated from inventory stock series that have been derived using the same chain-type formula that is
used to calculate other aggregates.
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prices for only the most recently available year. ~ produce more accurate estimates and reduce the
When the next full year of data becomes avail-  size of revisions when the annual weights are in-
able, the weights are updated to incorporate  troduced (use of the geometric mean between
the prices from the 2 adjacent years. For ex-  the adjacent quarters should help smooth out
ample, as part of the annual revision of the  quarterly instability in the estimates). The use
NIPA’S IN August 1996, annual weights for 1995  of a quarterly chain-type index will also reduce
were incorporated: The quarterly changes from  the differences for recent quarters between the
the third quarter of 1994 to the second quar-  chain-price index and the implicit price defla-
ter of 1995 and the annual change for 1995 were  tor based on the chained-dollars. Finally, the
recalculated using the weights of the adjacent  use of a quarterly chain index will make it eas-
years 1994 and 1995. Previously, the changes ier to model, analyze, and forecast current-period
for these periods were calculated using only 1994  estimates.
weights. In addition to possible changes in the method
) ideri laci hi hod f for calculating real gop for recent quarters, Bea
BE‘} IS cotn3| ef{ﬂg r;z_phacm%t_ 'St method for plans to continue its efforts to develop more
:ﬁcin quar e_rshv;/l ; a |sther ;:Waln- dype rrt1easure accurate estimates of contributions to growth
at uses weights from the two adjacent quar- qer |onger periods to replace the approximations
ters. Although weights based on quarterly data P ;
: : presented in this article.
are likely to be less stable and subject to more
statistical noise and revision than weights based
on annual data, there are a number of advan- Sources
tages to the use of adjacent quarterly weights
when the adjacent annual weights are not avail- 1. Boskin, Michael J., Ellen R. Dulberger, Zvi
able. First, the use of quarterly weights within  Griliches, Robert J. Gordon, Dale Jorgensen.
a Fisher formula would put the estimates for  “Toward a More Accurate Measure of the Cost of
the most recent quarters on the same concep-  Living: Final Report to the Senate Finance Com-
tual basis as those for earlier periods. (As a  mittee from the Advisory Commission to Study
result, the product of the real output and price  the Consumer Price Index.” December 4, 1996.
indexes for recent quarters would equal the index 2. Bureau of Labor Statistics, Department
for nominal output; it does not with the current  of Labor. March 1997 cpr Detailed Report.
weighting system.) Second, based on a review  (forthcoming).
of past revisions, the introduction of changes in 3. Corrado, Carol, Charles Gilbert, and
weights on a more gradual—quarterly—basiswill  Rjchard Raddock. “Industrial Production and
Table 7.—Gross Domestic Product in Chained (1992) Dollars, 1982-96
Line 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
1 Gross domestic product 4,620.3| 4,803.7| 5140.1| 53235 5487.7| 5649.5| 5865.2| 6,0620( 6,136.3| 6,079.4| 6,2444| 6,386.1| 6,608.4| 6,742.2| 6,906.9
2 | Personal consumption expenditures 3,081.5| 3,2406| 3,407.6| 3566.5| 3,708.7 | 3,822.3| 3972.7| 4,064.6| 4132.2| 4,1058| 4,219.8| 4,3395| 4,4732| 4577.8| 4,690.7
3 Durable goods 2855 3274 3749 4114 448.4 4549 4835 496.2 4933 462.0 488.5 524.1 562.0 579.8 611.4
4 Nondurable goods 1,080.6| 1,112.4( 1,151.8| 1,178.3| 1,2159( 1,239.3| 12744| 1,3035| 1,316.1| 1,3029| 1,321.8| 1,348.8| 1,3905| 1,421.9| 1,442.0
5 Services 1,7282| 1,809.0( 1,883.0| 1,977.3| 2,041.4 | 2,126.9| 22124 | 2,262.3| 2,321.3| 2,341.0| 24094 | 2,466.7| 2,521.4| 2577.0| 2,638.3
6 | Gross private domestic investment 587.2 642.1 8334 8238 8118 8215 828.2 863.5 815.0 738.1 790.4 857.0 979.3| 1009.4| 1056.6
7 Fixed investment 610.4 654.2 762.4 799.3 805.0 799.4 8183 832.0 805.8 7413 783.4 836.4 9211 9759 1042.1
8 Nonresidential 464.3 456.4 535.4 568.4 548.5 542.4 566.0 588.8 585.2 5477 557.9 593.6 652.1 7143 766.8
9 Structures 207.2 185.7 2122 2278 2033 195.9 196.8 2012 2033 181.6 169.2 166.3 168.8 181.1 190.0
10 Producers’ durable equipment 260.3 2724 3246 3424 3459 346.9 369.2 3876 3819 366.2 388.7 427.6 484.1 5345 578.6
11 Residential 1401 197.6 2264 2295 257.0 2576 2525 2432 2206 193.4 2256 2427 268.9 262.8 276.7
12 Change in business inventories *
13 | Exports of goods and services 3114 3033 3284 337.3 362.2 402.0 465.8 520.2 564.4 599.9 639.4 658.2 712.0 7754 825.9
14 Goods 2135 207.3 2237 2317 2436 2705 3214 3617 3916 419.2 448.7 464.5 5115 565.9 608.8
15 Services 98.5 96.8 105.9 106.1 120.3 1334 145.0 158.7 173.1 180.8 190.7 1937 200.9 2104 218.2
16 | Imports of goods and services 3255 366.6 455.7 485.2 526.1 558.2 580.2 603.0 626.3 622.2 669.0 730.2 817.6 883.0 939.5
17 2574 2924 363.1 385.9 4255 4452 463.2 4827 4973 497.1 544.9 602.6 684.1 7447 796.3
18 Services 68.9 744 92.9 99.7 100.2 1131 117.1 120.2 129.4 125.3 1241 1277 1338 138.8 1438
19 | Government consumption expenditures and gross investment .......... 960.1 987.3| 1,0184| 1,080.1| 1,135.0| 1,1659| 1,180.9| 1,2139| 1,250.4( 1,258.0| 1,263.8| 1,261.0| 1,260.0| 1,260.2| 1,270.6
20 Federal 429.4 452.7 463.7 495.6 518.4 534.4 524.6 5315 5419 539.4 528.0 509.2 489.8 4723 467.1
21 National defense 3165 334.6 348.1 3741 3934 409.2 4055 401.6 4015 3975 3758 3554 337.0 319.6 3139
22 Defense 1133 1185 1159 1218 1252 1253 119.1 130.1 140.5 142.0 152.2 153.8 152.6 152.3 152.8
23 State and local 5314 534.9 555.0 584.7 616.9 631.8 656.6 682.6 708.6 7187 7358 7518 7705 788.6 804.3
24 | Residual (line 1 less lines 2, 6, 13, 16, 19)* 5.6 =30 8.0 9 -38 -4.0 =21 28 .6 -3 0 7 16 23 2.6

1. Because change in business inventories (CBI) is the difference between two inventory series and can be either
positive or negative, chain-type indexes cannot be constructed for it. Without a separate index, chained-dollars for
CBI were not constructed using the method described in the note acccompanying this article (though the value

is included in gross private domestic investment). Because no separate values for CBI are constructed in this table,

the residual can be calculated only at the major component level. In the NIPA's, chained (1992) dollar values for
CBI are calculated from inventory stock series that have been derived using the same chain-type formula that is
used to calculate other aggregates.
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This electronic version of the article reflects a few cor-
rections to the initially published version. In particular,
in table 3 line 24 on page 65, the residual for 1954:11—
1957:111 has been corrected to —o.1 from —12.2, and in
the “Note on Computing Alternative Chained Dollar
Indexes and Contributions to Growth” on page 63, the
table (and the accompanying text) has been changed to
clarify that columns 5 and 6 present ratios, and those
ratios are now shown to two decimal places.
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