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The Revisions to GDP, GDI, and Their Major

Components

By Dennis J. Fixler, Ryan Greenaway-McGrevy, and Bruce T. Grimm

HE NATIONAL income and product accounts
(NIPAs) provide a timely, comprehensive, and ac-
curate picture of the condition of the U.S. economy.
The two featured measures, gross domestic product
(GDP) and gross domestic income (GDI), are mea-
sures of the same concept of total activity in the U.S.
economy. GDP measures activity as the sum of all final
expenditures in the economy; it is detailed on the
product side of the domestic income and product ac-
count. GDI measures activity as the sum of all incomes
generated in production; it is detailed on the income
side of the account. Thus, in concept GDP and GDI
measure the same economic activity, but in practice,
they differ because each is constructed using different
source data.!
Measuring the accuracy of the national accounts es-
timates is a long-standing challenge for several reasons:

e The early GDP and GDI estimates are based on par-
tial and preliminary source data as well as trend
projections when data are not available. They are
intended to provide an “early read” on the general
picture of economic activity for decisionmakers.
These early estimates are subsequently revised as
more complete information become available.

e The source data used to estimate the national eco-
nomic accounts come from a mixture of survey, tax,
and other business and administrative data. They
are subject to a mix of sampling and nonsampling
errors and biases that cannot be measured in terms
of standard errors.

e The NIPAs are regularly revised to reflect changes in
the economic concepts and methods necessary for
the accounts to provide a relevant and accurate pic-
ture of the evolving U.S. economy. These updates
range from expanding the definition of investment
to include research and development activity as well
as the production of entertainment, literary, and
artistic originals to updating seasonal adjustment
factors to reflect the most recent seasonal patterns.

1. The difference between GDP and GDI is allocated to the income side of
the account, and is known as the statistical discrepancy.
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As a result, accuracy cannot be assessed by conven-
tional statistical measures, such as standard errors. In-
stead, we assess accuracy by examining magnitudes
and patterns of NIPA revisions (see the box “Accuracy,
Reliability, and Uncertainty”). The NIPAs are revised
for a variety of reasons. Some revisions are due to the
replacement of early extrapolations for missing source
data or preliminary survey data with more complete
and accurate annual and benchmark data, such as eco-
nomic census data.? Other revisions are the result of
updates to the concepts on which the accounts are
based. These revisions to concepts and definitions can
be substantial. In six comprehensive revisions—in
2009, 2003, 1999, 1995, 1991, and 1985—the average
percentage change in the levels of current-dollar GDP
for selected periods was 2 percent, and of that change,
about one-third was from concepts and definitions
and two-thirds from statistical revisions. In the 2013
comprehensive revision, the dollar level of GDP was
revised up an average of 3.1 percent in 1993-2012,
mainly because of the recognition of research and de-
velopment and creation of artistic and literary origi-
nals as investment.> Another major cause of revisions
is updated seasonal adjustment factors, which Fixler
and Grimm (2002) reported accounted for an average
revision to GDP (without regard to sign) of 1.0 per-
centage point.

BEA’s principal standard of reliability is based on a
comparison of its early estimates to the “latest” esti-
mates, which are revised to incorporate the most up-
to-date concepts, statistical methods, and the most
complete and accurate source data available. These

2. Economic censuses are conducted by the Census Bureau every 5 years
and provide detailed product information on the goods and services pro-
duced by each industry in the United States. These data are the basis for
BEA’s benchmark input-output accounts, which are used to set the bench-
marked level of GDP.

3. The end point of this study is 2012 because at the time this study was
conducted, there were no annual revision estimates available for 2013. The
1983-92 period, which was included in several earlier studies, has been
dropped in order to emphasize more recent issues affecting reliability. In
addition, this study was conducted with data that does not reflect the 2014
annual revision of the NIPAs.
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comparisons indicate that revisions do not substan-
tively change BEA’s measures of long-term growth, the
picture of business cycles, and trends in major compo-
nents of GDP. Economic policy decisions should not
need to be reconsidered in the light of revisions to
GDP estimates, and policymakers should be able to
rely on the early estimates as correctly indicating the
state of the economy. More specifically, BEA judges the
qualitative reliability of its early estimates by whether
they present the same general picture of economic ac-
tivity as the latest estimates in terms of the following:
e Long-term growth rates
e Trends in saving, investment, government spending,
corporate profits, and other key components of
GDP and GDI
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eBroad features of the business cycle, including the
timing and depth of recessions, the strength of
recoveries, and the major components contributing
to growth and contractions
o The patterns of quarterly growth, including whether
growth in any particular period is high or low rela-
tive to trend, is accelerating or decelerating, or is
positive or negative
Quantitatively, revisions are measured as the
changes from an earlier vintage of a given estimate to a
later vintage of that estimate, for example, from the
third current quarterly estimate to the first annual
revision estimate (see the box “Vintages and Timing of
Revisions”). Because the latest vintage incorporates the
most recent comprehensive revision, they incorporate

Accuracy, Reliability, and Uncertainty

How accurate are the gross domestic product (GDP) esti-
mates? This is a fairly common question, often inspired
by the release of revised estimates with the passage of
time. From a statistical perspective, when one speaks of
the accuracy of an estimate, one is usually referring to the
difference between the estimate and some “true” value.
For example, the difference between a sample mean and a
population mean that is as taken as the true value.

The fact that BEA provides a sequence over time of
estimates for a given quarter—which are referred to as
vintage estimates—implies that users of the data should
understand that there is some uncertainty surrounding
the estimates, especially the early estimates. Because the
true value of GDP can never be observed, its accuracy
cannot be assessed.

However, over time, BEA acquires more and better
information about GDP and schedules several revisions
to the advance estimate of quarterly GDP. It is therefore
able to revise its estimate of GDP. These revisions are
believed to be a better estimates of the true value of GDP.
The revised estimates can be viewed as repeated estimates
of the aggregate economic activity for that quarter. By
assessing the performance of these revised estimates, BEA
can assess the reliability of estimates.

The reliability of the GDP estimates, as assessed by
studying the revision patterns, seeks to answer these
questions: how similar are the repeated estimates of GDP
for a given quarter? And do they tell the same story?
Quantitatively, reliability is assessed by measuring the
revision magnitudes and the corresponding means and
standard deviations. Qualitatively, it is assessed by look-
ing at such measures as the frequency of directional
changes in the estimates. These measures are explained
more fully in the text.

By using the means and standard deviations for revi-
sions between different vintages of the GDP estimates
given in tables 15 and 16 (page 22), a user can construct
confidence intervals for an estimate. For example, con-
sider the difference between the advance and second

quarterly estimate of real GDP for 1993-2012. Table 1
shows that the mean difference between these two esti-
mates is 0.10 percentage point. (Note, however, that this
mean revision is statistically indistinguishable from
zero). Using the standard deviation of the revision
between the advance and second estimates, 0.654 per-
centage point, and assuming a normal distribution, one
can construct a 90 percent confidence interval for the
revisions.

Xtz,,,5=0.10% 1.65x0.654 =0.10 +1.08,

where x bar is the mean, z,,, defines a 90 percent confi-
dence interval (1.65), and sis the standard deviation. The
same procedure could be used for all revisions between
vintages. So what can be said about the uncertainty of the
advance estimates? Using a 90 percent confidence crite-
rion, the revision between the advance and second esti-
mates is in the interval (=0.98 to 1.18). One could use this
information to estimate the second estimate given the
advance estimate. For example, the advance estimate for
the first quarter of 2013 was 2.5 percent at an annual rate.
Using the above equation, one could say with 90 percent
confidence that the second estimate would be between
1.52 percent and 3.68 percent. In fact, the second esti-
mate was 2.4 percent.

Given that BEA routinely revises its estimates during
the course of a year, one might ask why BEA produces
point estimates of GDP instead of interval estimates. In
his review of the then new estimates of national income,
Kuznets (1948) remarked, “The very fact that the esti-
mates are cast in the form of unique series and not of
ranges, is itself an invitation to treat them as firm results
and tend to discourage questioning whether a total of x
billion might just as well read x+a or x—a” Although
interval estimates would inform users of the uncertainty
surrounding the estimates, most users prefer point esti-
mates, and so they are featured. However, BEA provides
the information that enables an interested user to con-
struct their own interval estimate.
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all the available source data that are believed to be the
most reliable. Over the long run, this study finds the
following:
e Revisions to long-term growth rates are small, aver-
aging less than 0.1 percentage point for average

Vintages and Timing of Revisions

The Bureau of Economic Analysis prepares quarterly
and annual estimates of gross domestic product
(GDP) and gross domestic income (GDI). It pre-
pares three current quarterly vintages of GDP esti-
mates—advance, second, and third estimates. The
advance estimates for a quarter are released about a
month after the quarter ends. The second estimates
for the quarter are released about 2 months after the
quarter ends. And the third estimates are released
about 3 months after the quarter ends. In addition, as
part of the annual revision of the national income and
product accounts (NIPAs) that are released in late July
of each year, the quarterly estimates for the 3 preced-
ing years—and possibly more—are revised.

For GDI, BEA prepares a fourth vintage of quarterly
estimates. These revised estimates, which incorporate
data from the quarterly census of employment and
wages, are released with the second estimates of GDP
for a quarter. These revised estimates are available
beginning with the estimates for the first quarter of
2002.

BEA initially prepares four vintages of annual esti-
mates—early annual, first annual, second annual, and
third annual estimates. For GDP and GDI, the early
estimates are the sum of the third quarterly estimates
for that year. The estimates of GDP are released in
March with the third estimates for the fourth quarter
of that year. The estimates of GDI are released with the
release of the fourth estimates for the fourth quarter
of the year in late May. In most years, the quarterly
estimates for the first quarter of the previous year are
from the first current annual estimate released the
previous summer. The current annual estimates for
the 3 preceding years are revised as part of the annual
NIPA revision. After the third annual revision of the
estimates for a year is released, these estimates are gen-
erally not revised or released again until the next com-
prehensive revision. Occasionally, however, revisions
extend further back in time.

Annual NIPA revision estimates are superseded by
comprehensive NIPA revisions, which occur about
every 5 years. These revisions incorporate changes in
definitions, in classifications, and in statistical meth-
odology. The most recent comprehensive revision was
released in late July 2013. It presented revised annual
estimates for 1929-2012 and revised quarterly esti-
mates for 1947-2012. The latest available estimates for
1990-2012 in this study are the comprehensive revi-
sion estimates of 2013.

SURVEY OF CURRENT BUSINESS 3

growth rates over the 1993-2012 period.

e With the exception of conceptual revisions like the
addition of R&D, there are no substantial revisions,
as measured by shares of GDP or GDI for key com-
ponents such as investment and government expen-
ditures or for the national saving rate.

eThe overall pattern of change in GDP over time is
little changed by the revisions (chart 1).

In the short run, there are three vintages of “current
quarterly” estimates of GDP—the advance, the second,
and the third estimates. Each estimate is produced us-
ing a wide mix of source data—preliminary survey re-
sults, such as the Census Bureau’s surveys of monthly
retail trade and quarterly services as well as manufac-
turers’ shipments and inventories, various indirect in-
dicators, trade industry data, and some trend
projections—that are later revised to reflect more com-
plete information.*

The three vintages of GDP estimates successfully in-
dicate the following:

e The direction of change in real GDP 96 percent of
the time

e The acceleration or deceleration of growth about 75
percent of the time

e The relative magnitude of growth—whether it was
above, near, or below trend (near trend is within
one standard deviation from the mean) about 83
percent of the time

e The cyclical peaks before five of the seven recessions
in 1969-2012

e The cyclical troughs of five of the seven recessions®
Early quarterly estimates are replaced successively

with three vintages of “current annual” estimates that
are primarily based on increasingly complete annual
source data. Approximately every 5 years, the annual
estimates are replaced with benchmark estimates when
BEA conducts its comprehensive revisions of the
NIPAs.

The measures of reliability used by BEA and dis-
cussed in this article are mean absolute revisions
(MARs) and mean revisions (MRs). The MARs to the
annual rates of change—that is, taking the average of
the revisions without regard to sign—from the current
quarterly estimates to the latest estimates for 1993—
2012 of both current-dollar and real GDP have aver-
aged somewhat more than 1 percentage point. (See the
box “Mean Revisions, Mean Absolute Revisions, and
Standard Deviations.”) The MRs—that is taking the

4. For more information on the source data underlying GDP and GDI
estimates, see Holdren (2014).

5. No major measure of economic activity captures all of the cyclical
peaks and troughs of all of the postwar recessions. This applies to GDP and
GDI as well as the four monthly frequency measures emphasized by the
Business Cycle Dating Committee of the National Bureau of Economic
Research in determining peaks and troughs. See Grimm (2005).


http://www.bea.gov/scb/pdf/2014/06%20June/0614_gross_domestic_product_and_gross_domestic_income.pdf

averages and allowing both positive and negative val-
ues for the revisions—have averaged about —0.1 per-
centage point.

The MARs between the current quarterly estimates
are smaller. For example, the MAR from the advance
estimates to the second estimates of GDP is 0.5 per-
centage point, and the MAR from the advance esti-
mates to the third estimates is 0.6 percentage point.
The MAR from the second estimates to the third esti-
mates is 0.2 percentage point.

MRs indicate whether the revisions are generally
positive or negative. Because revisions may be offset-
ting, the MRs are much smaller than the MARs. The

Chart 1. Percent Change in Real GDP, 1993-2012
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MR for real GDP from the advance estimates to the lat-
est estimates is between 0 and —0.1 percentage point,
much of which reflects the result of NIPA comprehen-
sive revisions. The MRs from the second and third esti-
mates to the latest estimates are both between 0 and —
0.2 percentage point. To put these MRs into context for
1993-2012, the mean growth of real GDP was 2.5 per-
cent, and the growth rates ranged from —8.3 percent to
7.8 percent.

The remainder of this article discusses (1) revisions
to quarterly estimates of GDP and its components, (2)
revisions to annual estimates of GDP and its compo-
nents, (3) revisions to quarterly estimates of GDI and
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By convention, revisions are calculated as the later vin-
tage estimates less the earlier vintage estimates; that is, for
any time ¢, the revision is

R,=L,—E,

where L is the percent change in the later vintage quar-
terly or annual estimates, and E is the percent change in
the earlier vintage estimates. Percent changes in quarterly
estimates are at annual rates, this corresponds to the con-
vention generally used for the estimates.

The mean revision is the average of the revisions in the
sample period.

MR=3,R, /n, t=1,...,n

The revisions can be positive or negative, so they may
be offsetting. As a result, it is also useful to look at the

Mean Revisions, Mean Absolute Revisions, and Standard Deviations

mean absolute revision, which is the average of the abso-
lute revisions in the sample period.

MAR=Z, |Rz| /n,t=1,...,n

For some purposes, it is also useful to calculate the
standard deviation of the revisions. The standard devia-
tion is the square root of the variance of the revisions. In
turn, the variance is the average of the square of the devi-
ation of the revisions about their mean.

SD(R) = Val”(R)l/2
and
Var(R)= Zt(Rt—MR)2/n, t=1,...,n

The mean absolute revision and the standard devia-
tions are complementary measure of the distribution of
the revision around their mean.
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its components, (4) revisions to annual estimates of
GDI and its components, and (5) the relationship of
quarterly estimates of GDP and GDI and weighted av-
erages of the two measures. These are followed by a
brief summary and conclusions.

Revisions to Quarterly Estimates of GDP
The featured reliability measures featured MRs and
MARSs from the three vintages of current quarterly es-
timates to the latest estimates. Standard deviations are
also shown in selected tables, providing information
about the distribution of the revisions.

Mean absolute revisions

The measures of revisions for real and current-dollar
GDP and their components are shown in table 1. In

Table 1. Revisions, Current Quarterly Est

SURVEY OF CURRENT BUSINESS

1993-2012, the MARs for both current-dollar GDP
and real GDP are somewhat larger than 1.2 percentage
points for both the second and third current quarterly
estimates, with those for real GDP slightly smaller than
those for current-dollar GDP. For both measures, the
MARs decline slightly but steadily from the advance
estimates to the third estimates.®

In general, previous BEA revision studies have
found little or no tendency for MARs to decline with
successive vintages of estimates, in either real or cur-
rent dollars. However, this study—which drops the
1983 to 1992 time period included in earlier studies—
finds that the MARs for GDP and for many of its

6. This is somewhat different from the results of previous BEA studies,
which found no particular tendency of MARs to increase or decrease with
successive estimates.

imates to the Latest Estimates, Changes

in Gross Domestic Product and Its Major Components, 1993-2012
[Percentage points]

- Standard | Mean absolute - Standard Mean absolute
Mean revision deviation revision Mean revision deviation revision
Vinage Ci t Current Current Vintage Current Current Current
urren u u u
dollar Real dollar Real dollar Real dollar Real dollar Real dollar Real
Gross domestic product Second ..o -1.10|-1.58| 6.44| 584 523| 4.83
AQVANCE......cvcverieeeieieieiseieeseeeinnas 0.12(-0.06| 1.69| 1.61 1.35| 1.29 THIF v -1.36/-1.40| 6.62| 6.08] 544| 498
S800NG....vvvrvvvvrrv -0.01/-0.17| 1.56| 1.53) 1.28| 125|| Rasidential ... . .
L — s -010-019) 1.53) 1.49) 1.21) 120 Advance.. 067| 006/ 602 488 449 381
Personal consumption Second 038-022| 529 452| 3.89| 348
expenditures Third 0.09(-0.44| 534| 447| 361| 345
AdVaANCE......cocvevreireeeeees -0.06/-0.07| 1.27| 119 1.00| 0.95 ch in orivate i tories !
Second . -009/-0.10| 1.13| 1.05| 0.89| 0.g2|| “Nangein private inventories
Third .o -0.10/-0.10| 1.15| 1.05| 0.87| 0.82||Net EXPOth of goods and
Durable goods services
AQVANCE ..o -0.12|-0.23| 550| 553 4.31| 4.40|| Exports
Second... —0.06|-0.15| 5.35| 5.38| 4.33| 4.42 AdVANCE ..o 498| 1.34| 12.09| 464 4.14| 3.69
L1111 O -0.15| 0.21| 528| 6.00| 4.24| 4.65 129 031] 523 4.00f 329] 3.1
Nondurable goods 0.19| 0.24| 4.28| 3.8t 2.69| 3.00
AQVANCE ..o -0.21] 0.01 2.59| 2.31 1.96| 1.68(| Imports
SecoNd.......coveevvererrirerieinns -0.33/-0.02| 239 2.32 1.82| 1.69 AdVaNCe.......coevrrrrires 0.71| 0.77| 553| 5.09 437 4.16
ThIrd oo -0.33|-0.10f 245| 2.25| 1.83| 1.61 SECON.....ievreereierere s 0.14|-0.18| 4.62| 3.87| 3.28| 3.00
SOIVICES L 0.11[-0.06| 4.13| 378 3.19| 291
AQVANCE ..o -0.05/-0.12 1.14] 0.99 0.86| 0.81||Government consumption
SECOND ... -0.04/-0.18| 1.09| 1.00| 0.84| 0.79|| expenditures and gross
Third ..o -0.05|-0.14| 1.05| 1.01| 0.80| 0.76|| investment
Gross private domestic Advance 030 0.03] 202| 1.88) 1.65| 1.52
investment SECONT ..o 0.08/-0.09| 206 1.90| 1.58| 1.48
Advance 059(-0.66| 6.63| 6.97| 5.16| 527|| Third ..o 0.07|-0.02 207 1.85 159 145
Second.. -0.11/-0.99| 7.15| 720| 5.82| 5.87|| Federal
THIFD oo -0.24|-1.03 6.88| 6.90 5.61| 5.63 AQVANCE oo 0.10| -0.06 340 3.29 276! 2.60
Fixed investment Second... 0.00| 0.01| 358 347| 275| 276
AQVANCE ..o 0.70|-0.34| 3.47| 354| 271| 279 0.03| 0.12| 351 3.39| 272 2.71
Second... 0.06|-0.84| 3.44| 353| 268 2.85 Defense
e — -0017-0.82) 353 350 274 292l " huance.....o -014]-028 461 456 355 339
Advance 0.08/-060| 436 439 339| 351 $§ﬁg”d ................................. D200 el 433 343 a8
Second... -0.61/-1.18| 448 4.46 3.61| 3.72
L1 -0.76|-1.22| 4.47| 443| 3.49| 375 N‘;\':jd:;eclse oas| 020 570| sasl 42| 4ts
Structures ........................... VANCE......cevvvveiieeevieeanen B . . . . .
AQVANCE e 285 1.39| 1081 917, 832| 7.10 Second.... -005/ 614/ 581 443 438
SECON .o 147 0.16] 1062| 9.46) 7.67| 6.9 -011) 617] 589) 456 461
Third ..o, 0.86|-0.11| 10.17| 7.92| 7.13| 5.89
Equipment and intellectual 045 011) 267 208 210 159
property products 0.12(-0.11 252 2.00| 1.85| 1.61
Advance........ccccceerereneeenns -0.55|-1.12| 6.10| 5.72| 4.94| 4.63 0.13/-0.18| 255| 214 1.89| 1.64

1. Percent changes cannot be calculated because of the presence of both positive and negative
values.
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components decline with successive vintages and with
more complete and revised source data.’”

The MARSs for current-dollar personal consumption
expenditures (PCE) are about 0.3 percentage point
smaller than those for the corresponding vintages of
current-dollar GDP; they are 1.0 percentage point for
the advance estimates and 0.9 percentage point for
both the second and third estimates. Those for real
PCE are slightly smaller, about 0.8 percent for the sec-
ond and third vintages. Both measures tend to decline
slightly with successive vintages. Within PCE, the
MARs for durable goods are noticeably larger, about
4.3 percent for current-dollars and 4.4 percent for real
durable goods; the MARs do not decline with succes-

7. This finding of declines with successive vintages is the expected finding:
the absence of this finding in previous studies was puzzling because the
later vintages, with more and better source data, would be expected to be
closer to the latest estimates.
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sive vintages.

The MARs for nondurable goods are also larger
than those for all PCE, and show some tendency to de-
cline with successive vintages of estimates. The MAR
for the advance estimate is 2.0 percentage points. The
MARs for the second and third estimates are 1.8 per-
centage points. The MARs for the real estimates are
about 0.2 percentage point smaller than those for cur-
rent-dollar estimates.

The MARs for PCE services are the smallest of those
of any of the major PCE components shown in the ta-
ble. The MARs for current-dollar PCE are 0.9 percent-
age point for the advance estimate, and 0.8 percentage
point for both the second and third estimates. The
MARSs for the corresponding real estimates are slightly
smaller, but the differences are less than 0.1 percentage
point. Again, there is a modest tendency for the MARs
to decline with successive vintages. Fixler and Grimm

The reliability measures used to analyze prices are the
mean revisions (MRs) and mean absolute revisions
(MARs) for the current monthly estimates to the later
vintage estimates of the percent changes in two indexes:
(1) the price index for personal consumption expendi-
tures (PCE) and (2) the index for personal consumption
expenditures excluding food and energy (PCEX). The
MRs and MARs are calculated using monthly data for
1996-2013 for PCE and monthly data for 2000-2013 for
PCEX (see the table). Both MRs and MARs increase for
any vintage of estimates as progressively later vintages of
estimates are used as standards. The revisions are mea-
sured in terms of annualized percent changes; for exam-
ple, the first vintage of estimates to the latest revision
estimates of PCE has a MAR of 0.92 percent, which cor-
responds to a month-to-month rate MAR of 0.07 per-
cent.

The MRs for PCE and PCEX follow similar patterns.
All have positive values.! Both have progressively larger
MRs for the earlier vintages as progressively later vintages
are used as standards. The MRs for PCE range from 0.04
for the third estimate to the latest estimate to 0.18 for the
first estimate to the latest estimate. A difference in pat-
terns is that the smallest MR for PCE is for the third esti-
mate to the latest estimate, and the smallest MR for
PCEX is for the second estimate to the third estimate. In
addition, for PCE, the MR for first estimate to the third
estimate is larger than the MR for the second estimate to
the latest estimate, with values of 0.14 and 0.10, respec-
tively. For PCEX, the MR for the first estimate to third
estimate is smaller than the MR for the second estimate
to the latest estimate, with values of 0.10 and 0.12,

1. The current quarterly estimates of PCE prices were also found to be
positive and not statistically significant; see Fixler, Greenaway-
McGrevy, and Grimm (2011), 27.

Revisions to Monthly Estimates of Price Indexes for Personal Consumption Expenditures

respectively.

The MARs for PCE and PCEX also follow similar pat-
terns. Both have progressively larger MARs for the earlier
vintages as progressively later vintages are used as stan-
dards. The MARs for PCE range from 0.36 for the second
estimate to third estimate to 0.92 for the first estimate to
the latest estimate. The MARs for PCEX range from 0.23
for the second estimate to third estimate to 0.66 for the
first estimate to the latest estimate.

Average Revisions to Successive Vintages of Monthly Estimates of
Annualized Percent Changes in Price Indexes for Personal Consumption
Expenditures (PCE) and PCE Excluding Food and Energy

Vintage of revision
used as standard '
Second Third Latest
estimate | estimate | estimate
Mean revision
PCE
First monthly estimate ... 0.08 0.14 0.18
Second monthly estimate . 0.06 0.10
Third monthly €timate ..o | e o 0.04
PCE excluding food and energy
First monthly estimate .........cccc.couvvvuiveririseninnnn. 0.19
Second monthly estimate 0.12
Third monthly estimate.... 0.09
Mean absolute revision
PCE
First monthly estimate ...........cccocovveiininsinciinens 0.40 0.50 0.92
Second monthly estimate 0.36 0.86
Third monthly €stimate ...........cccuveeueicenriiriieis | e s 0.80
PCE excluding food and energy
First monthly estimate .........ccccoccvvvvuvivereiricnninnen. 0.25 0.35 0.66
Second monthly eSHMALe ..........cceerevreeernereieiinns | reees 0.23 0.57
Third monthly estimate...............ccceeuueee. 0.53

1. First is the first monthly estimate, second is the second monthly estimate, and third is the third
monthly estimate. Latest is the latest estimate.
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2011 presented average revisions for price indexes for
GDP and major components. They were found to be
small and generally not statistically significant. BEA
also produces monthly estimates of PCE and prices.
These are discussed for the first time in the box “Revi-
sions to Monthly Estimates of Price Indexes for Per-
sonal Consumption Expenditures.”

The MAR:s for the other components of GDP are all
considerably larger than those for GDP and PCE The
MARs for gross private domestic investment are rela-
tively large; they range from 5.2 percentage points to
5.9 percentage points for both current-dollar and real
investment. Both increase 0.6 percentage point from
the advance to the second estimates, then decrease 0.2
percentage point to the third estimates. The MARs for
fixed investment are smaller; in current dollars, they
cluster near 2.7 percentage points and near 2.8 per-
centage points in constant dollars. The smaller sizes are
the result of the exclusion of inventory investment,
which in a previous study were found, using an alter-
native methodology, to have large revisions; see Fixler
and others (2011).

Within private fixed investment, MARs for current-
dollar nonresidential structures decrease from 8.3 per-
centage points for the advance estimates to 7.7 per-
centage points for the second estimates and 7.1
percentage points for the third estimates. Real struc-
tures have a similar pattern, but at values roughly 1
percentage point lower.

The expansion of the category “equipment and soft-
ware” to include other intellectual property products”
influenced the sizes of the MARs for the category.®
They are near 5 percentage points for both current-
dollar and real estimates for all the current quarterly
vintages. In the new estimates, the expansion increased
the size of this category by a little more than one
fourth, with a generally increasing trend ratio. To the
extent that the quarterly pattern of change for R&D
plus literary and artistic originals is different from that
for equipment and software, the MARs are increased
due to the expansion. The MARs for the three current
quarterly estimates are roughly 1 percent point higher
than those found in the previous study. The MARs for
the real estimates are also higher, but by roughly 0.3
percentage point. The change also tends to increase
MARSs for broader investment categories, but because
the shares of the revision in totals is not large, the ef-
fects are not easily observed.

The MARs for the various current quarterly vin-
tages of residential structures investment are only
modestly smaller than those for equipment and intel-

8. For this study, we combine the NIPA components “equipment” and
“intellectual property products.” In previous studies, we used the (now out-
dated) NIPA component “equipment and software.”
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lectual property products investment. They decline
across successive vintages in both real and current dol-
lars. The MARSs for real investment are about 0.4 per-
centage point smaller than those for current dollars.

The MARs for exports and imports, in both current
and real dollars, and for the current quarterly vintages
range from about 3 percentage points to somewhat
more than 4 percentage points.’ Each of the four series
has MARs that decline steadily across the successive
vintages of current quarterly estimates.

The MARs for total government consumption ex-
penditures and gross investment are all roughly 1.5
percentage points in both current and real dollars.
They show little tendency to decline with successive
vintages. MARs for federal expenditures are about 2.75
percentage points and show no particular tendency to
decline with successive vintages. Within federal, de-
fense expenditures’ MARs decline from 3.5 percentage
points for the advance estimates to 3.3 percentage
points for the third estimates. The MARs for real esti-
mates are somewhat smaller, ranging from 3.4 percent-
age points for the advance estimates to 3.0 percentage
points for the third estimates. Nondefense expendi-
tures’ MARs increase with successive vintages, ranging
from 4.1 percentage points for the advance estimates,
to 4.6 percentage points for the third estimates, in both
real and current dollars.

The MARs for state and local government con-
sumption expenditures and gross investment decline
from 2.1 percentage points for the current-dollar ad-
vance estimates to 1.9 percentage points for both the
second and third estimates. MARs for the real esti-
mates are about 1.6 percentage points and show no
tendency to decrease across vintages.

Mean revisions

The MRs for real and current-dollar GDP are rather
small, generally much smaller, than the MARs for GDP
because the MARs are functions of both the MRs and
the variances of the estimates, which by definition are
positive. This occurs because individual revisions are
both positive and negative and tend to offset one an-
other. For most of the measures shown here, there is
little or no tendency for MRs to become smaller with
successive vintages of estimates.

The MRs for both current-dollar and real GDP are
rather small and generally negative. The MRs for ad-
vance estimates of current-dollar GDP and real GDP
are 0.1 percentage point and —0.1 percentage point, re-
spectively. The MRs for the second and third current-
dollar estimates of GDP are negative. For real GDP, the
MRs are —0.2 percentage point. The MRs for the

9. BEA has published an extensive analysis of the international transac-
tions accounts (Yorgason and Scott 2012).
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components and subcomponents of real and cur-
rent-dollar GDP are generally small and both positive
and negative, and the signs of the MRs sometimes vary
with successive vintages. The MRs for current-dollar
structures investment and exports are generally much
larger than for other components and subcomponents.
The MRs for GDP and its components reflect defini-
tion changes that are part of comprehensive revisions.

The standard deviations of revisions are somewhat
larger than the MARs for GDP and its components, al-
though the standard deviations for vintages have simi-
lar patterns and relationships to those of the MARs.
The standard deviations can be used to test whether
the MRs are statistically significant. For 19932012, the
MRs for GDP or its components and subcomponents
generally are not statistically different from zero and,
therefore, are not statistically significant and do not in-
dicate bias.!

Charts 2 and 3 provide supplemental pictures of the
revisions. Chart 2 is a histogram that shows the num-
bers of times that revisions from the advance to the lat-
est estimates are within various size categories. The
chart reflects average revisions (both median and
mean) of —0.06 percent. The smallest and largest revi-
sions are —4.53 percent and 4.01 percent, respectively.

Chart 3 is a scatter diagram showing advance esti-
mates of real GDP and the corresponding size of the
revisions from those advance estimates to the latest es-
timates. The scatter shows no apparent relationship
between the sizes of the advance estimates and the ulti-
mate extent of revisions to the latest estimate. The
chart indicates that there is nothing systematic about
revisions available at the time of earlier estimates.

Table 2 presents revisions triangles that show the
MARSs for the various vintages of current-dollar GDP
estimates to later estimates. All tend to increase with
later vintages. For example, the MARs for the second
estimates increase rapidly to the first annual estimates,
and more slowly thereafter. The revisions to each suc-
cessive vintage decrease steadily; that is, revisions de-
cline with later vintages. Because comprehensive
revisions of the NIPAs are made about every 5 years,
the first annual revision estimates contain major redef-
initions and reclassifications about one-fifth of the
time; the second annual revision estimates, two-fifths;
and the third annual revision estimates, three-fifths.
Thus, the MARs for the successive annual revision esti-
mates increasingly reflect the effects of these changes as
well as the incorporation of increasing amounts of an-
nual data that are available with 1-to-3-year lags.

These same patterns generally hold for the five ma-
jor components of GDP. The MARs for the various

10. A Jarque-Bera statistic of 1.53 for the group of revisions indicates that
the hypothesis of normality cannot be rejected, with a p-value of 0.47.
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vintages of estimates of PCE to the various later vin-
tages of estimates are modestly lower than those for
GDP, but follow the same general patterns. The pat-
terns of MARs for the three components of PCE also
generally follow the same patterns. The MARs for PCE
durable goods are several times those of total PCE.
MARs for PCE nondurable goods are less than half

Chart 2. Frequency of Revisions to Estimates
of Real GDP From Advance to Latest
Estimates, 1993-2012
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Chart 3: Advance Estimates of Real GDP and
Revisions From Advance to Latest Estimates of
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Table 2. Mean Absolute Revisions, Changes In Current-Dollar GDP and lts Components, 1993-2012
[Percentage points]

Vintage of revision used as standard

Vintage of revision used as standard

Vintage .| First |Second| Third Vintage .| First |Second| Third
Second| Third annual | annual |annual Latest Second | Third annual | annual | annual Latest
Gross domestic product Equipment and intellectual
Advance... 0.56| 0.63| 0.93| 111 1.21| 135 property investment
SECONG....ouiveieeereeie et esssienies | eveerenns 028/ 0.79| 0.98] 1.13| 1.28 AdVance ........coocvveriieniienis 4.98| 4.07| 4.94
Third....... 094 1.08| 1.21 5.24 4.42| 523
First annual . 0.64| 0.88| 0.99 517| 470 544
Second annual 0.89 First annual..........ccccoevverevcrnen. 4.05 3.65| 4.41
Third @NNUAL......eeeeeeeeveeeee e 0.68 Second aNNUAL ......c.oceeeerrneinens | evvvrrens | cvveinne | s | s 2.90| 3.90
Personal consumption expenditures Third anNUAL ......c.ovvereneniniiniins | vvvienns | cvvvniene | vvvvienes | vvevnenne | cereeeens 2.53
AQVANCE.......ooerrversiiises s 0.32| 038 0.72| 0.94| 1.03| 1.00 Residential investment
_________ 021 064/ 080/ 092 089 AdVANCE......overeeereiereeeeeeeer s 156 1.94 3.67 4.02 414 4.49
060/ 081 094 087 S€CONA ..o | e 073 285 3.38| 350 3.89
First annUaleeeeeeeeoeoeeeoeeeo | oo 059 074| 077 TRIFA e | vveiens | e 2.64 3.11 3.23| 3.81
Second annUal el 0.49| 072 Firstannual..........cccoeveveevvevcicieies | cevvveee | ceeeeien | e 204 247 3.35
THIE ANNUAL ..o eeeveeeeeeeeecseseseres | eveeeneees [oerersree | weenereres | eeenennees | sreesenens 0.66 Second aNNUAL......cccoccvvveveinsssinss | | v | | s 129] 252
Durable goods Third @NNUAL.........ocvennninieiinns | e | v | v | v | s 1.99
AQVANCE ...t 1.10| 150 2.86 337| 3.75| 4.31||Exports
T RO 037| 268) 316 383| 4.33|| ANANCE .. 106 267 2421 197 116 414
Third........ 296 322) 371 424| Second. 455/ 329
FIFSt NN cvvveeesersresrsens | errsre [eeseees | ovsres 232| 288| 323|| Third.... 350| 3.20
Second annUal .........cooeeveveererieiens | cvverenes [orvevenes | ceverienes | evernenns 2.05| 2.66 347! 269
Third @annual.........cooeeveeniieiniieins | e [eeeviee | cveveenn | e | cvvevenns 1.87 291 1?2
Nondurable goods mports | '
égzzgff """""""""""""""""""""""""" 067 822 3):193 1'_22 }:gg }gg AGVANCE .ottt 272 274| 359 397| 403 437
Third........ 0.87| 145 176 1.82|| SECOM v | i 119) 257 286 274\ 328
T DS DA I 1.08] 1.42] 1.73|| T e || 228| 262 247) 3.19
Second annUal .........cooeeevevvereieiees | cvverenees [orvevenes | cevvvieies | evereeens 086 1.29 First annual .. R A 182|201 258
Third annual.........ccoeeveneieiniieins | e [eeevieen | cveveeen | eveveien | e 1.14 Se;ond L R ] Ry ) R 112 1.90
Services THIrd @NNUAL ..o | v | evveeies | ceveviees | vvvvvnens | eerereenns 1.39
Government consumption
AQVANCE ...t 0.28| 0.42| 0.68 0.88| 1.00| 0.86 expenditures and gll?oss investment
SECOND. s | s 032 0.72] 083 098] 08411 AGuance .........oooowrossersrsrssns 072| 079 133 136 157| 165
Thlrd ......... 0.64) 082 089 0.80|| second . 0.27 1.20 1.30 162| 158
e N e R R I N N BN I 119 1.27) 158| 1.59
Se_cond ANNUAL ..o | e [ | cevienes | e 0.53| 0.67 First annual ... [ R S R 0.72 1.26| 1.37
LR LT PR RRCRRSEN EPSRS (CRREe) Rer) IEpReesse) e 06111 Second ANNUA «.overseees e | oo | oo | oo | oo 098 1.22
Gross private domestic investment Third @NNUAL .....ceuvereerenerecreieien | ceveenee | cevveiine | e | cevenines | e 1.10
AQVANCE......oeeeerreeee e 5.50| 5.43| 5.15|| Federal government
Second 536| 574 5.82||  Advance 3.32| 2.76
Third ...... 5.07| 5.51| 5.61 Second 337| 275
First annual.. 3.10| 3.60| 4.26 Third....... 343| 2.72
Second annual voee | s [ | e | v 292, 37 First annual 261 2.38
LU T RSN RIS NSSPer) RRTIN ECER eeees 29111 Second annual.. 1.67| 2.02
Fixed investment Third @nNUal ... | e | evvviines | evviiiens | e | e 220
AdVANCE ....ovveerereeee e 2.74 285 2.71 Federal defense
Second 252 273| 2.68 AGVANCE......oovereereeeseerieeris 3.69| 3.55
Third......... 260 2.78| 274 (1200001 IS 3.69| 3.43
First annual...... 1.93| 2.38| 242 L1211 T 372| 3.33
Second annual JUVUR PRI (SRS NSRS R 1.49| 1.89 First annual. 241 2.89
Third @NNUEL ....ooeveeerieeicieeies | s [ | v | v | s 1.80 Second annual 168 2.77
Fixed nonresidential investment LU LT RS RRRITE [EPRCSREY IPRCSRRe) JERCES) IR s 2.44
AQVANCE ...t 3.68| 4.08/ 3.39 Federal nondefense
Second 353| 3.97| 3.61 AQVANCE.....covererereiereisse e 195/ 1.97 4.80 4.81 536 4.22
Third......... 351 3.95| 3.49 476| 5.19| 443
First annual....... 3.09| 3.66| 2.94 470 527 456
Second annual. weee | eerveeens [eenenen | erveeeenee | v 250 2.37 3.1 440| 4.05
Third @anNUaL........coveieeeieeieeies | e [eevieen | cveveen | veeveveen | cvveeens 2.32||  Second annual........ccccceviveiniieiens | cvvvveens | evveeee | e | e 3.08| 3.65
Nonresidential structures | | | | | | | VAR e s | | | 3.95
investment State and local government
AQVaANCE........cvevcrerereireieiaas 3.75| 435| 7.33| 828 830 832 Advance 0.76| 0.95 1.32 1.50 1.79| 2.10
.......... 199 6.91 7.80| 8.00| 7.67 Second... e | 0,34 1.04 1.33 1.55| 1.85
.................... 6.00| 7.16| 7.73| 7.13 Third e | evvvenens | cevereans 1.04 1.29 1.58| 1.89
.............................. 3.95| 4.70| 4.81 First annual .........cooveeveeieiccieieies | vevveee | vvveeiee | vvvennns 0.81 131 1.58
Second annual.. JUUU PRI (SRS NSRRI (RPN 2.82| 3.67 Second annual... o | e | v || e 1.04| 1.40
Third @nNUAL.......ccovvrrerieine | e [reeiies | cvvvveens | cvereniens | cvveeenns 3.38 THIrd @NNUAL ... | e | evvveies | cevervees | vvveiees | eeverienas 1.24
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those for all PCE but also show the same patterns. The
MARSs for PCE services also show similar patterns but
are roughly half the size of the corresponding MARs
for nondurable goods, and roughly one-third to one-
fourth those of durable goods.

The MARSs for the various vintages of gross private
domestic investment have a generally similar pattern to
those of GDP and PCE, but they are four to five times
as large as those of GDP. The MARs for the various
vintages of fixed investment follow roughly the same
patterns but are about half the size of those of the cor-
responding vintage pairs of gross private domestic in-
vestment. The difference is the exclusion of change in
private inventories, for which percent changes are not
meaningful because the series of estimates switches
sign from one quarter to the next. The MARs for the
various vintage pairs of fixed nonresidential invest-
ment and its three components also show similar pat-
terns but with somewhat larger sizes. The patterns of
MARs for the various estimates of residential invest-
ment are similar to those for the various estimates of
fixed nonresidential investment, and the MARs are of
roughly similar sizes.

The pattern of MARs for the various vintages of
both imports and exports to later vintages are roughly
the same and are similar to the patterns for the other
components of GDP. The MARs of the advance esti-
mates to later vintages of imports estimates are consid-
erably larger than those for the corresponding exports
estimates. The MARs for later vintages of imports esti-
mates to later intermediate vintages are, however,
smaller than the corresponding MARs for exports. The
MARSs for both exports and imports estimates to the
latest estimates, however, are similar in size for each
vintage, including the advance estimates.

The MARs for the various vintages of estimates of
government consumption expenditures and gross in-
vestment also show patterns similar to those for GDP,
but they are typically roughly 0.5 percentage point
larger. The patterns of MARs for the components and
subcomponents of government are roughly similar to
the aggregate but with somewhat larger values. The
MARs for state and local government are somewhat
smaller than those for the other components. This
probably does not indicate greater reliability; relatively
little new quarterly information comes in at the times
of the later estimates, and the sizes of the revisions re-
flect this.

There are several characteristics of the pattern of the
revisions of the various vintages to successive revisions
that hold generally but not universally. The revisions
from the second to the third vintages of estimates are
typically the smallest for any adjacent pair of vintages.

August 2014

For any given vintage, the MARs tend to increase as
later vintages are used as the standards of revisions. For
any vintage of later estimates, the MARs tend to de-
crease in size for all vintages (when later vintages of es-
timates are used as the earlier estimates). That is, for
any row (vintage of earlier estimates), moving across
columns of later estimates results in increasingly large
MARSs. Also, for any given column (vintage of later es-
timates), going down rows generally results in decreas-
ing MARs.

Table 3 shows MARs for real GDP and its compo-
nents. The sizes of the MARs are quite close to those of
MARSs for current-dollar GDP. The patterns are also
very similar to the current-dollar patterns. These occur
because the revisions to deflators used to construct the
real estimates are quite small in comparison with the
current-dollar revisions. Most estimates of the compo-
nents of GDP are made in current dollars and then de-
flated.

Table 4 (page 12) provides additional information
about the revisions from earlier vintages of estimates
to the latest estimates. Columns 1 and 2 show the stan-
dard deviations of the latest estimates of real and cur-
rent-dollar GDP and its components and
subcomponents at the same level of detail as tables 1
and 2. These are measures of the volatility of the esti-
mates. They range from somewhat less than 3 percent-
age points for real and current-dollar GDP to about 15
percentage points for current-dollar residential invest-
ment.

Columns 2 and 3 expand on columns 3 and 4 of ta-
ble 1; they show standard deviations of the revisions of
the same set of measures, including the three annual
revision vintages of estimates. They show a wide varia-
tion in size, ranging from 0.9 percentage point for cur-
rent-dollar GDP and 0.8 percentage point for real GDP
to 12.1 percentage points for current-dollar exports
and 7.0 percentage points for gross private domestic
investment. The revision standard deviations may be
scaled by the standard deviations of the estimates in
order to facilitate comparisons among components.
When the revision standard deviations are scaled by
the standard deviations of the latest corresponding es-
timates, the results are much closer together. For the
revisions, the standardized standard deviations have
relatively small ranges, 3.1 scaled units for the current-
dollar estimates and 1.8 scaled units for the real esti-
mates. Thus, the more volatile series for GDP and
components that have larger standard deviations also
tend to have larger revision standard deviations.

Revisions around cyclical turning points
Comprehensive revisions have generally preserved the
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Table 3. Mean Absolute Revisions, Changes in Real GDP and lts Major Components, 1993-2012
[Percentage points]

Vintage of revision used as standard Vintage of revision used as standard
Vintage . First [Second| Third Vintage " First |Second| Third
Second| Third annual | annual | annual Latest Second| Third annual | annual | annual Latest
Gross domestic product Equipment and intellectual
Advance... 052 056 0.94| 1.09| 122 129 property investment
SECONG....oivieeietesteeserestes e | eeveiaees 0.21| 0.81 1.09] 119 125 Advance........ccccceerinerriieninnne. 3.64| 386 395 4.63
Third........ 112 1.20 Second 3.10| 4.30| 427, 483
First annual . 091 1.00 Third........ o | e 317 4.22| 437| 4.98
Second annual 069! 1.01 Firstannual..........ccoccovveevevvvcicees | vevves | cevvies | eevrerens 3.36| 3.98| 4.54
Thitd @NNUAL eeeeeeeeeeeeeeeeeeereen | oo | oo ol o] e 0.62 SeCoNd ANNUAL.......cceverercerieiees | evereiees | evverien | eveereens | eereerens 2.83| 3.82
Personal consumption expenditures UL P R ) IR ] e 2.60
AGVANCE....covvvvvrrsneeeresessseessessessanns 0.38| 078 0.85| 094 095|| Residential investment
017/ 071| 078 082| 082 Advance . 3.58| 381
O PN 067| 078 085 082 Second 373 348
FISt @NNUL ...oeee oo | v | coveeesis | eeesinees 052| 062 074 Third..... 353| 345
SECONA ANNUAL .- eveveereeeevereresseneene | eeverenns | svvvreens | evercrens | evrseenn 0.40| 0.61 Firstannual .... 3.30| 349
Third annual...eeeeeeeeeoiiii | il il il il i 0.51 Second annual ... 2.37 3.10
Durable goods Third @NNUAL ... | e | vveeees | vvenees | e | e 2.21
Advance 114 166| 3.0 3.29| 3.82| 4.40||Exports
Second. 0.88 272 347 3.76 4.42 AAVANCE......cveeeeeeeese e 2.1 2.51 2.97 3.41 3.59 3.69
Third....... PR A 316| 383| 365 465 101 222 263 29 3
FIFSE ANNUI s | | v | o 280 284/ 334 I 227 260 291 3.00
SeCoNd ANNUAL ......cvvevereveireiieiiens | cvverveies | evveviens | evvvnees | evevrennns 2.17| 345|| Firstannual... R R B B 170 2.06] 235
Third annual eeeeeeeeeeeeeeeooo |l il il 218 SecoNd ANNUAL......ooveeeeeeeerreeecieiine | eveevenes | cvveveiees | evevives | veveenees 1.25 1.88
TRIrd @NNUEL......ooveeeieeieeieeieine | coveieines | cvvrveinns | covnenne | evvvennnes | vereennes 1.32
Nondurable goods Imports
/é\dvance ....................................... 0.72| 064 1.10 142 1.56| 1.68 AQVANCE 068 290! 404| 419/ 440 416
ECON....vocvrvereresesieseseresenes | cevvnenes 0.28| 1.06| 1.38| 1.53| 1.69
Third........ N R 093 136 152| 161 260| 284) 298 300
. 248 282 291 291
First annual........cccocoevveeniieniieies | wvvvenne | cvvervees | cevennns 1.03| 123| 155 186 231 237
Second annual..........ccvcveveveiieiees | evvvees | cvveeenn | e | e 0.83| 1.30 B e ' 1.48 2'37
Third @nNUAL........ccovvrierieniieins | cvrrenns | vvennee | vvveevnen | vvrreens | cenneenns 1,08 775 7 O EE s | |y | e ’ ‘
Services Government consumotion | ||| | 167
overnment consumption
AVANCR oo 029 043 071 030/ 089 081 expenditures and g’r)oss investment
5800 | e 0.31 075/ 0.89] 0.90| 0.791] AGUANCE......ovorvrvrvrrcsrrr 068 073| 109 132 153/ 152
Thlrd ......... P N IR 0.70 0.84 0.83 0.76 0.92 1.24 1.52 1.48
First annual ......cooooeevveveeeeiiiieieies | cvevvee | cveveen | veeenenns 0.50 0.66 0.67 0.87 1.22 1.52 1.45
Se_cond ANNUAL e | s | e | e | s 0.52| 0.67 N N 075 125/ 123
Third @anNUAL........ovverrrirniieine | everenen | verevee | vveevees | vveene | v 0.56| second annualeeeooo 095 1.00
Gross private domestic investment | | | | | | || ThirdannUal......ns | s freeenes SR SRR R 0.95
AQVANCE......cvereee s 2.79| 280| 390| 569 620 527|| Eederal government
1.06| 239 527 623 587 Advance ... 273 260
O RS 445 507 601 563)| gsecond... 283 276
First annual.........coocooeevvenvinceinnciiins | e | v | v 330| 486 4.76 Third ....... 289 271
56C0Nd ANNUAL....ccvvssvvvesvvnssnssnis | v | v | v | e 329| 370|| Firstannual.... 213 205
THIrd @NNUAL......oooeereeiieeeiinenis | v | e | v | v | e 3.41 Second annual .. 142 1.85
Fixed investment Third @anNUAL .......oceveeieeeiicceeiees | e | cveveeen | cvveiees | cvvveene | eveviiens 1.74
AdVANCE ..., 2.74 2.79 2.79 Federal defense
Second 258 288 285 Advance 351 310 3.39
Third........ 259 289 2.92 Second....... . 3.31| 297 3.18
First annual... 2.00| 242, 248 THIF e . 333 294| 3.04
Second annual v | e | e | s | s 151 1.94 First annual ... 246 260 286
Third @NNUAL .......oveeeveereeeccciceeeees | e | eeeiies | cevveene | evvveien | eveevenens 1.68 Second annual N T T R 175! 251
Fixed nonresidential investment Third @NNAUAL oo | e | e | e | e | e 2.18
AdVaNCe ... 355 3.47| 351 Federal nondefense
Second 3.38| 3.63| 372 AQVANCE ... 448| 4.84| 4.82| 4.16
Third......... 3.29| 365/ 3.75 482| 438
First annual....... 272| 325/ 3.16 4941 461
Second annual. [UUSR TR RIS ISR IS 181 2.13 341 3.92
Third @nnUal........ccoeereriesiieies | cerveen | vveviee | cvverveien | e | cvnienns 1.97 reverveees | evverenies | evenieis 2.35| 359
Nonresidential structures | | | | | | AR e | | | | [ 3.87
investment State and local government
Advance 3.75| 428| 6.57| 6.84| 7.03| 7.10 Advance .... 1.67| 159
Second.. v | v 238 669, 697 6.62 696 152 1.61
TR, v | cevveirnes | serenans 5.52| 5.74| 6.01| 5.89 . 152 1.64
First annual..........ccooeeevivcveieies | vvvveeiee | cvveenees | e 352| 4.13| 4.56 First annual...........cccevvevervcverieenienenne . 134 1.34
Second annual.. SV IR I I 2.50| 3.34 Second annual .. U S IR . 1.04| 1.09
Third @annual........ccceeeeeeveeeies | cveveens | vvveeiee | cvveveees | ceevieens | e 3.03 Third @nNUAL ..o | e | cveveiens | cvvennn | cvvvenens | ceverinnns 0.94
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Table 4. Standard Deviations of Revisions, Early Vintages to the Latest Estimates,
Changes in Current-Dollar GDP and Its Components, 1993-2012
[Percentage points]
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Standard Standard Scaled Standard Standard Scaled
deviation of deviation of standard deviation of deviation of standard
Vintage estimates revisions deviation Vintage estimates revisions deviation
Current Current Current Current Current Current
dollar | €@ | “ollar | ReA | Togr | Red dollar | R€al | Toliar | Real | o | Real
Gross domestic product................. 259 | | e | s Equipment and intellectual............
Advance [ T 1.685| 1.611| 0.603| 0.622 property products ....... 11.65| 1224 .| | | e
SECONM ... eesiens | eveeeens | cvvennas 1.562| 1.534| 0.559| 0.593 Advance.........ccoon... 6.104| 5.724| 0.524| 0.468
THIF o seeisees | crveniins | evereenas 1.534| 1.485| 0.549| 0.574 Second .. 6.444| 5.837| 0.553| 0.473
First @nNUAL.....cooveveeeeeeeeeeeeeeeeeeceeececee | eerenene | eveeeranns 1.259| 1.270| 0.451| 0.491 ThIrd oo 6.621| 6.081| 0.568| 0.497
Second annual... JROS ISR IR 1.089| 1.206| 0.390| 0.466 Firstannual..........ccccovevervenriennnes 5.489| 5.761| 0.471| 0.471
Third @annual.........coceevveveveveeeieieiees | ceeveens | cvvevenes 0.907| 0.765| 0.325| 0.295 Second annual.. 5.428| 5.178| 0.466| 0.423
Personal consumption expenditures 207 | Th"d .anr-lual ------------------------------------------------------ 3.296| 3.428| 0.283| 0.280
AGVANCE ool 1269| 1.187| 0.480| 0.572|| Residential investment.................... 14941 13.67 | | v | e | s
.......... 1131) 1.047| 0428| 0508|| Advance.. | e e 6.022) /4876|0408 0.857
.......... 1.150| 1.050| 0435/ 0.506 Second.. 5.286| 4.515| 0.354| 0.330
.......... 0985 0.991| 0.373| 0478|| ThIrd-e 53411 4468 0357 0.327
.......... 0.981| 0.710 0.371! 0.342 Firstannual.........ccoooevveveevieceeenne, 4.338| 5.036 0.290| 0.368
.................... 0941| 0.581| 0356 0.2g0|| Second annual. 3.374) 4333 0226) 0317
Third annual.........cccovvevnienienenen,
Durable goods................cccouurrinnnnne 8.98 9.23
AQVANCE ...oviirincsieieieeseiseinns | ovvnrennes | cvvrsenes
First annual..........cocooveveviveinieiein | cvevveen | cveieias .
Second annual R 3627/ 53941 0.404) 0.58411  Fifgt ANNUAl ..o | | s 3938| 3.138| 0331 0346
Third annual..........ccvveeeevcceieiens | cvvenee | e 2.739| 3.201| 0.305| 0.347 Second annual. 3.810| 2.629| 0.320| 0.290
Nondurable goods .......................... 5.38) 2.66| .coooirr| corveii| i | o Third annual . 2.652| 2.315| 0.223| 0.255
AQVANCE .....vvreeeevereeeeveceeees | eveveiens | eeeerenas 2.592| 2.313| 0.482| 0.870|| IMpoOrts......ccccooovvvvvivcneivcnninneennn | 1831 02| ] | |
SECON....oovvveverreereeesiesenesirisneess | vorsnnnes | serennenes 2.389| 2.315| 0.444| 0.871 Advance 5.529| 5088 0.415| 0.564
117 SN RN SRV 2450| 2.254| 0.456| 0.848 Second.. 4623 3.868| 0.347| 0.429
First annual ... SO Y 2.317| 2.121| 0431| 0.798|| Third..... 4.134| 3.777| 0.310| 0.419
Second anNUAl.......oveeeveevcereeceriees | oo | e, 1.738| 1.698| 0.323| 0.639 First annual ... 3.482| 3.131| 0.262| 0.347
THird @NNUL ..o | ceveeriens | coneeveees 1.501| 1.435| 0.279| 0.540 Second annual. 2.523| 2.698| 0.190| 0.299
. Third annual 2.129| 2.116| 0.160| 0.235
Services 194 153| | | e e Government consumption
AQVANCE ..o | e[ i, 1138/ 0.992) 0586 0.648 expenditures and gross investment 3.62| 3.27| o] | e | e
Second 1.0871 1.003 | 0.560 | 0.655|| AGUANCE ... | s | o 2018| 1.878| 0.558| 0575
Th“’d ....... 1.048| 1.008| 0.540| 0.658|| Second . 2055 1.903| 0568 0.582
First annual . 0.861| 0.830 0.444| 0.542 2.066| 1.851 0.572| 0.566
Second annual 0855/ 0.825) 04411 0.589)| First annual . 1700) 1556| 0.470| 0.476
Third annual.........ccceevvevevcreeennee. 0.841| 0.693| 0.433| 0.453 Second aNNUAD weeeeeeeeeoeeee, 1.525| 1.301 0.422| 0.398
Gross private domestic investment.. | 12.94| 12.82| ......| | oo | e Third annual 1.382| 1.181| 0.382| 0.361
Advance 6.627| 6.973| 0.512| 0.544|| Federal.......ccccooevvevvcevccscceencne | 196 70| | e | v | e
Second 7.153| 7.202| 0.553| 0.562 Advance 3.399| 3.292| 0.427| 0.464
Third........ 6.879| 8.899| 0.532| 0.538 Second.. 3.581| 3.470| 0.450| 0.489
First annual .... 5.620| 6.225| 0.434| 0.486 Third...... 3.513| 3.391| 0.442| 0.478
Second annual .. 4.851| 4.870| 0.375| 0.380 First annual ... 3.032| 2.949| 0.381| 0.416
Third annual ........cccooveeeveveveenvieiiiens | cveveeies | cvvevenes 3.697| 5.845| 0.286| 0.456 Second annual. 2.537| 2.461| 0.319| 0.347
Fixed investment .. 845! 801 .|l | | Third annual .. 4.107| 2.202| 0.516| 0.310
AQVANCE covvvveeeeeeeeeeeeeseeeeseseeesesssienes | eovereine | eveereen 3.465| 3543 0410| 0.442|| DefENSe .| 10.22] 999 | || e
Lt S B 3435| 3525| 0.406| 0.440 AL e Jeter preee 4.605| 4.556| 0451 0.456
TR e il 3530| 3.495| 0.418| 0.436 Second .......................................................... 4.458| 4.333| 0.436| 0.434
First annual .... R 3151 3.220| 0373 0.402 T_hlrd ................................................................. 4.387| 4.241| 0.429| 0.425
T T PN RN B 2.416| 2.459| 0.286| 0.307 First annual.... 3.738| 4.103| 0.366| 0.411
L T PN RSN 2307| 2111| 0273| 0.264 Second annual.. 3.994| 3436/ 0.391) 0.344
Third annual........cccoeeeevveniieiniiees | cvveieis | cvvevens 3.530| 2.795| 0.345| 0.280
Fixed nonresidential investment ... | 8.61| 8.25| .....| .| | v T 664 636! il
AQVANCE....osvvirre 0.508 | 0.532 J Y O B 5.793| 5.484| 0.872 0.862
Second 0520 0.541 SCONM cooreereeereeeseeessresseesee | eoveesee | cesrees 6.137| 5.810| 0.924| 0.913
Third....... 0.519/ 0.537 LT DY R 6.168 5.892| 0.929| 0.926
Firstannual..........cocosvsnsn 0.452/ 0.490 First annual.... 5.189| 4922| 0781 0.773
LT R —— 0.3471 0.317 Second annual.. 4730 4582| 0.712| 0.720
Third aNUaL.. ..o 0.368 | 0.302 Tird ANV .o 4.920| 4.908] 0741 0.771
Structures investment........... | 15.44| 13.73| .| s e | e Stateand local..........cocooovvvvevevecee | 338 281 | | | e
Advance .................. 0.700| 0.668 Advance..... 2.670| 2.077| 0.790| 0.738
Second 0.688| 0.689 Second.. 2.521| 2.003| 0.746| 0.712
Third..... 0.659| 0.577 Third 2.545| 2.142| 0.753| 0.761
First annual...... 0.392| 0.415 First annual ... 2.004| 1.720| 0.593| 0.611
Second annual 0.298| 0.316 Second annual. 1.763| 1.406| 0.521| 0.500
Third annual ..........cccocevirennne 0.276| 0.279 Third annual.........cccceevierrncreicrenne. 1.542| 1.313| 0.456| 0.467
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patterns of change in and around recessions. The 2013
revision did so, despite the large upward revisions in
levels yielded by the inclusion of research and develop-
ment and artistic originals in investment. Panel 1 of
chart 4 shows the rates of change in real GDP before,
during, and after the 1990-91 recession. Only minor
revisions to the rates of change were introduced, in

Chart 4. Rates of Change in Real GDP Near
Recessions
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comparison with the overall pattern of change in GDP.
Panels 2 and 3 show the revisions to real GDP before,
during, and after the 2000 and 2007-2009 recessions.
The revisions in and around the 2000 recession are
very minor in comparison with the quarter-to-quarter
variations in the rates of change in real GDP. The revi-
sions in the 2007-2009 recession are somewhat larger,
but the largest is only 1.7 percentage points in third
quarter of 2008; this compares with a range of rates of
change from 4 percentage points to more than —8 per-
centage points.

The 2013 comprehensive revision preserved the pat-
tern of volatility of GDP, including the effects of busi-
ness cycles. Chart 5 shows the paths of eight-quarter
moving variances of GDP over the entire period since
the ebbing, in the mid-1980s, of a period of higher
volatility that has been commented on by a number of
observers.!! Both the prerevision and postrevision esti-
mates closely resemble one another. The large move-
ments, indicating increased volatility during and after
the three recessions since the mid-1980s are quite
similar. In addition, the smaller fluctuations around
the larger movements are largely the same. The
most notable change is that the comprehensive revi-
sion estimates have modestly lower volatility during
and immediately after the sharp 2007-2009 recession.
(The lags in the volatility patterns following reces-
sions reflect that a given quarter’s percent change stays
in the variance calculations for the seven following
quarters.) On average, the variances were revised little;
the average value was 4.51 percentage points before the
comprehensive revision and 4.47 percentage points
after the comprehensive revision, for an average

11. The eight-quarter moving average is an adaptation of the method
used by Blanchard and Simon (2001) in their study of the volatility of GDP.
The value for 1984:1V is the variance of GDP for 1983:1-1984:1V, the value
for 1985:1 is the variance for 1983:11-1985:1, and so on.

Chart 5. Eight-Quarter Moving Variances of
Real GDP, 1984-2012
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revision of —0.04 percentage point. Without regard to
sign, the average revision in variances was 0.57 per-
centage point. These compare with variances that
range from 1 percentage point to 22 percentage points.

Revisions to Annual Estimates of GDP
Summary statistics for revisions of annual frequency
estimates of real and current-dollar GDP and its major
components to the latest estimates are shown in table
5. As with the quarterly frequency estimates, the mean
revisions are small and are both positive and negative.

Table 5. Average Revisions of Annual Estimates,
Changes in Current-Dollar GDP and Its Components,
Annual Vintages to Latest Estimates, 1993-2012
[Percentage points]

The Revisions to GDP, GDI, and Their Major Components

. Mean absolute
Mean revision revision
Vinage C t Current
urren u
dollar | Real | Tyoyiar | Real
Gross domestic product
Early annual '.........coocvnninireeeen -0.04| -0.08| 046, 0.56
First annual........ -0.01| 0.06 0.35| 0,41
Second annual... 010/ 0.23| 031 034
Third annual.........ccceveveinenee. 0.13] 0.27 0.23| 0.29
Personal consumption expenditures
Early annual ..o, -0.03| 0.02| 0.41] 041
First annual ..........cccoocuvineininincieneniene -0.06) 0.09] 0.30| 0.32
Second annual.........ccevveeerneereeriesese s 0.07| 0.24| 0.30| 0.36
Third annual 0.15| 0.30| 026 034
Gross private domestic investment
Early annual '..... -0.27| -0.80| 1.83| 2.05
Firstannual........ -0.11| -0.47 1.74| 177
Second annual... 0.34| 029| 125 1.5
Third @annual.........ccccevieveeniesesesesens 0.35| 0.45 119 119
Fixed investment
Early annual ' ... -0.35| -0.80| 1.26| 1.47
First annual......... -0.25| -0.54 111 119
Second annual 038 038 1.02| 0.89
Third annual..........cc....... 026 0.31 0.81| 0.79
Change in private inventories 2
Net exports of goods and services 2
Exports
Early annual ' ... 021 030 057 080
First annual 028 0.18 0.45| 0.63
Second annual........ccceeueeeeersieseesesennns 0.05| -0.07| 0.39| 047
Third annual..........cceeeveeiceseeeeeceees 0.02| -0.15 0.36| 0.52
Imports
Early annual ' ... 0.16| 0.04| 047| 064
First annual..... 0.11] -0.06 024 0.33
Second annual 0.03) 0.19 0.26| 0.66
Third annual........ccceeveeieiceeeesesies 0.07| -0.47 017 0.57
Federal government
Early annual ' ..o 0.01] 0.13| 048] 0.75
First annual......... -0.29| -0.03| 0.51| 047
Second annual -0.30| -0.09| 044, 036
Third @nNUal........cocuveveresiseesese e -0.26| 0.02| 043 032
State and local government
Early annual ' ..o, 0.13| -0.16| 0.93| 0.85
First annual 019 0.07| 0.77| 0.69
Second annual...........ccvveveieveiecreiiereiieeninns 0.13| 0.00 0.66| 0.63
Third @nNUaL........c.ccvereee e -0.03| -0.06| 0.49| 0.31

1. Early annual estimates are available in late April of the following year.
2. Percent changes cannot be calculated because of the presence of both positive and nega-

tive values.
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The early annual estimates of GDP are those available
in March of the following year and are mostly com-
posed of third current quarterly estimates, and their
mean revisions are therefore similar to those of those
estimates.

The mean absolute revisions are fractions of the
sizes of those for the current quarterly estimates for
both real and current-dollar GDP. One reason for this
is that annual frequency estimates are not subject to re-
visions to seasonal adjustment factors. The MARs de-
cline with the successive annual estimates of both
current-dollar and real GDP. MARs also decline
steadily for most vintages of most components of GDP.
Exceptions are increases from the previous vintage for
the second annual vintage of real personal consump-
tion expenditures, the second annual vintage of both
current-dollar and real imports, and the third annual
vintage of real exports. As with total GDP, the MARs of
components are much smaller than those for quarterly
frequency estimates.

Definition changes as part of comprehensive NIPA
revisions may change both the levels and growth rates
of GDP; for example, the introduction of software as
investment in the 1999 comprehensive revision raised
both the levels and the growth rates of GDP. The intro-
duction of R&D and artistic originals as investment in
the 2013 comprehensive revision raised the levels of
GDP but did little to change the growth rates. The ra-
tio of private fixed investment to GDP increased by
0.016 to 0.019, but the pattern of movements of the ra-
tio of private fixed investment to GDP was essentially
unchanged (chart 6).

Chart 6. Ratio of Real Fixed Investment to
Real GDP, 1993-2012
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Revisions to Quarterly Estimates of GDI
Advance estimates of GDI are not prepared, and since
1995, second current quarterly estimates of GDI in the
fourth quarter of each year have not been prepared.
These estimates of GDI are not prepared mainly be-
cause of a lack of source data for estimating corporate
profits. Estimates are prepared for the other major
components of GDI, such as compensation of employ-
ees and proprietors’ income. Starting with the first
quarter of 2002, a “fourth” vintage of estimates of the
previous quarter has been prepared using information
from the Bureau of Labor Statistics’ quarterly census of
employment and wages (QCEW). It is used to revise
the estimates of compensation of employees, national
income, and GDI. It is released at the time of the sec-
ond quarterly estimate of the following quarter.

The MAR to the latest estimates from the third esti-
mates of GDI is the same as that for the third estimate
to the latest estimate of GDP (table 6), at 1.2 percent-
age points. The MAR increases in the first annual esti-
mate then declines with the second and third annual
estimates. Only the MAR for the third annual esti-
mates is lower than that for the third current quarterly
estimate. The MARs for the various vintages of na-
tional income are all moderately and increasingly
larger than those for GDI with successive vintages, but
they also decline steadily with successive vintages. The
MARs for compensation of employees increase slightly
with successive vintages of current quarterly estimates,
reaching 2.9 percentage points for the third estimates,
then decrease steadily to 1.3 percentage points for the
third annual vintage. MARs for the other components
of GDI are larger to much larger, depending on the
component. They show little or no tendency to de-
crease with successive vintages of estimates, but all de-
cline with successive vintages of annual estimates.

The MRs of GDI and its major components are
much smaller than the corresponding MARs and have
both positive and negative signs. An exception is cor-
porate profits; the MRs are negative for all vintages,
and show no tendency to decline with successive vin-
tages of estimates. Standard deviations for the various
components and vintages are all larger to much larger
than those for GDI and generally tend to diminish in
size with successive vintages (table 7). As with the
components of GDP, these MRs are not statistically
significant.

Table 8 shows the MARs for GDI and most compo-
nents from each vintage to each subsequent vintage.
Entries also include the fourth current quarterly esti-
mates for compensation, national income, and GDI;
these incorporate information from the QCEW.
Fourth estimates of most other components of GDI are
not made, and the missing vintage pairs for the fourth

SURVEY OF CURRENT BUSINESS

15
Table 6. Revisions, Earlier Vintages to the Latest Estimates,
Changes in GDI and Its Major Components, 1993-2012
[Percentage points]
Mean
. Mean Standard
Vintage -5 |absolute| S °
g revision |"ision deviation
Gross domestic income
AQVANCE......cvveiviecrieisietsee e ssssssssessssessssens | evessesinss | esvesesiess | evseresienns
SECONG ...t ssenenns | eevessessens | svvessessnns | srvessessenes
Third ........ -0.10 1.21 1.85
First annual.........coeoveveeeieenninnneneeseese s -0.01 1.57 1.99
Second anNNUAL..........ceurveeveiersieeriesese s 0.22 1.24 1.65
Third annual 0.21 0.94 1.29
Private consumption of fixed capital
AQVANCE ..ot -0.10 8.05| 20.20
SECONG ...vverere et nnnes -0.15 791 20.22
TR et -0.89 8.46| 24.73
First annual ........c.cceevveeenieeniereresee s -1.87 9.05| 26.40
SeCoNd ANNUAL ..o -2.11 9.23| 27.30
Third @nNUaL .......cveeeeeeee e -1.86 8.95| 26.92
Taxes on production and imports
AQVANCE ..ot -0.08 2.67 3.68
SBCONU ..ottt steres e sees 0.00 2.62 3.53
TR e 0.09 2.46 3.40
First annual ...... 0.30 2.03 2.99
Second annual . 0.25 1.78 2.79
Third @nNUal ........ceveveiereeeee e 0.18 1.58 3.03
National Income
-0.32 2.33 3.12
First annual ..........ccevveverveveiiereiereceee e 0.06 217 2.96
Second annual . 0.22 1.89 2.87
Third @anNUal ........cooveveiereieeeee e 0.15 1.61 2.71
Compensation of employees
AQVANCE ..o 0.15 2.55 3.63
SECONG ..ot -0.02 2.80 3.92
THIFG oo 0.09 2.89 414
First annual ..........ccevvvvevvivernicsiescseeeeseenas -0.12 1.68 2.26
SeCoNd ANNUA ....vvrvreereree e 0.05 1.34 2.29
Third anNUAL ..o 0.07 1.32 1.83
Proprietors’ income
AGVANCE ..ot 0.45 7.42 9.14
SECONG ..o 0.42 7.66 9.57
THIFG oo 0.48 7.54 9.55
First annual ..........cccovevevveveiveveeeceece e 0.86 7.79 9.83
Second aNNUA ... s 0.93 6.42 8.52
Third @NNUAL .......cveeeeeeeeeeeeece e 0.69| 4.91 6.06
Nonfarm proprietors’ income
AGVANCE ..o 0.45 6.12 7.93
SECONG ..ottt 0.41 6.01 7.84
THIFG oo 0.45 6.00 7.86
First annual ...... 1.16 6.36 7.91
Second annual . 0.47 6.88| 10.97
Third annual 0.18 5.05 7.83
Corporate profits with IVA and CCAdj
AQVANCE ..o sesessssssssssessssens | evessssnss | eveesesiess | evvererienas
SBCONG ...t sessens | sressessesss | sessensenss | srsssesseses
TR e -2.28| 1835 26.09
First annual ........cocevvveenieeniescsse s -1.99] 15.05| 20.77
SecoNd ANNUA ....c.evveeeeeee e -2.23| 11.75| 19.36
Third @nNUal .......cceveeieere e -3.05| 10.36| 17.65
Net interest and miscellaneous payments
Advance -0.06 942| 26.57
Second..... 0.43| 13.21| 20.74
Third............. -0.32| 1335 20.09
First annual 1.00 9.57| 13.06
Second annual 0.85 7.27 9.08
Third annual -1.35 6.44 8.91

CCAdj Capital consumption adjustment
IVA Inventory valuation adjustment
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Table 7. Standard Deviations, Revisions to Latest Estimates,
Changes in GDI and Its Components, 1993-2012
[Percentage points]

The Revisions to GDP, GDI, and Their Major Components
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Table 8. Mean Absolute Revisions, Changes in GDI
and lts Components, 1993-2012
[Percentage points]

Standard | Standard | Scaled
Vintage deviation of | deviation of | standard
estimates | revisions | deviation
Gross domestic income..............cc....cooo..... 3.18
AdVaANCE ....ocvverrieine
Second

Second annual
Third annual

Private consumption of fixed capital............
AQVANCE ..o
Second.

Second annual.
Third annual

Taxes on production and imports.................
AQVANCE ...t

Second annual.
Third annual

Second annual.
Third annual
Compensation of employees
AdVaNCE ..o

Second annual.
Third annual
Proprietors’ income.............ccccoceeneneincineenen.
Advance

First annual
Second annual.
Third annual
Nonfarm proprietors’ income..............cc........
Advance

Second annual.
Third annual
Corporate profits with IVA and CCAd..........
Advance .

Second annual .
Third annual
Net interest and miscellaneous payments...
Advance

Second annual.
Third annual

CCAdj Capital consumption adjustment
IVA Inventory valuation adjustment

Vintage of revision used as standard

Vintage ) !
g Second |Third |Fourth ! aEInrﬁtal Sai%%g(lj amﬂil Latest
Gross domestic income
TR oo eeieiens | cvevaesens | eraenens 1.31| 0.88| 1.08| 1.34| 1.21
FOUMH .ttt | eveniens [ereniens | veriennns 1.05| 1.35| 156| 1.27
First annual ..........cocoevvvvevviverneceeeiees | cvevevvene [ eeeiees | erveenns | v 0.99| 1.31| 1.57
SECONM ANNUA ... | evverenas [rvrenee | cevverrens | ervnvnnes | cerennens 0.79| 1.24
Third @NNUAL......oeeveeieeeiesicsies | cveverens [ovveies | eevenen | svverees | cvvevenaes | cevenens 0.94
Private consumption of fixed
capital
Advance.... 457| 4.49| 8.05
SECONG..ourvrrirrerreeeeereeeeseeseenes 449| 4.42| 791
TRt oo 3.91| 3.77| 8.46
Firstannual.........cccocovvevvenninnns 2.89| 3.79| 9.05
Second aNNUAL........ceeereeereireirens | vrereiees [evenen | evereiies | cevveines | e 3.01| 9.23
Third @nNUaL........ccovereriereins | e [eevvenee | vveene | vvvreee | ceveeines | v 9.95
Taxes on production and imports
Advance.... 0.64| 1.07| ........... 1.93| 1.95| 1.88| 2.67
SECONA..oovirririreereireieeeeseiseees 1.83| 1.88| 2.46
Third....coceereereee e 1.68| 1.80| 2.62
First annual.........c.cccoevvervirerrinennes 1.17| 1.48| 2.03
Second aNNUAL.........ccvveeeernereriens | vvereiens [evrnee | evreeies | cevveiies | e 0.96| 1.78
Third @anNUAL........ceveerierienieins | v [veennee | vveiene | vvvnee | cevereiees | e 1.58
.................. 1.86| 1.25| 1.53| 1.72| 2.33
222| 241 3.41
114 1.79| 217
SeCoNd ANNUAL ... | v |eevene | eeveeveins | eveeveens | eereereens 1.17] 1.89
Third @NNUAL ... | cvvreiens [rnenee | avevenens | svnerens | sereesnnes | sreennens 1.61
Compensation of employees
AQVANCE ..o 248| 1.94| 1.81| 1.94| 255
SECONG..ourerrrrereeeereeseeeseersensees 1.85| 1.94| 2.89
ThIrd. ... 1.95| 1.50| 2.89
FOUrh oo 0.78| 1.50| 1.72
Firstannual.........cccccoevvevirenninenns 1.05| 1.22| 1.68
SeCONd ANNUAL.....ovvveevrerrrereireirens | vvrenrens [erennns | wvereries | vvvvveres | coverennns 0.77| 1.34
Third @nnUal.......cccceveveieeeeeieies | e [eeveiies | eveeee | vvveiiee | cveveiens | eveeeens 1.32
Proprietors’ income
Advance..... 6.68| 5.89| 7.42
Second.. 7.01| 6.23| 7.66
i 6.88| 6.21| 7.54
Firstannual.........cccccoevivevirerninenns 557| 6.41| 7.79
SeCONd ANNUAL......vvveerrerereieriens | vvernrens [srenens | wvverenies | vevvvines | ervereenns 443| 6.42
Third @NNUAL......cocvieericieiceiiis | cvevverens [rneies | sveveniens | evverens | cvvevenses | sevinens 491
Nonfarm proprietors’ income
Advance 5.70| 5.45| 6.12
Second .. 5.67| 5.32| 6.01
TR oo 5.61| 5.32| 5.00
Firstannual.........cccocovveerinnnnnns 494| 580| 6.36
SeCoNd ANNUAL.....coveeveeverenireins | eerveerees [rereees | evvreerees | eveeiees | veeeneens 5.67| 6.88
Third @NNUAL......ceeeeeeieiiees | vveivies [ veenee | eveene | vvvinee | cvveeiens | evveeens 5.05
18.35
Firstannual.........cccococvvevivcrniennns 15.05
Second annual.........c.coeeevererennns 11.75
Third annual 10.36
Net interest and miscellaneous
payments
Advance..... 9.42
SECONA....oirnirieieireireeseeseieees 13.21
11 . .87(13.33
First annual..........ccoooevvvevveeiieie | cevereiees fevevee | cvveeiens | e 7.17|10.23| 9.57
SeCONd ANNUAL.....cvveeveeieieieieiies | crvrreres [ervnens | evverienes | svervene | errersenns 6.63| 7.27
Third @NNUAL........cvieeiieiieeieiiis | cvevveiens [eeneies | cveveniens | vvevens | cvevenses | sevnnens 6.44

CCAdj Capital consumption adjustment

IVA Inventory valuation adjustment

1. Fourth estimates begin in 2002 and apply only to GDI, national income, and compensation of

employees.
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estimates are left blank. One must view the fourth esti-
mates with caution because there were no fourth esti-
mates prior to the first quarter of 2002, and the
statistics are not fully comparable with the rest of the
entries, which are for 1993—2012. Thus, the fourth esti-
mates’ MARs are not further discussed.

The patterns of MARs for successive vintages of
GDI estimates and vintages of standards are, at most,
roughly similar to those found for GDP. For example,
there is a decline in the MARs for GDI from the third
estimates to the third annual estimates, but the MAR
for the first annual estimate to the latest is larger than
for any other vintage of estimates. The increases in
MARs for the various vintages of GDI estimates are
not monotonic with increasingly later vintages of esti-
mates used as standards. The whole set of MARs for
GDI tends to be modestly larger than the comparable
ones for GDP.

The various MARs for compensation of employees
are the smallest for any of the other components of
GDI but larger than those of several components of
GDP. There are sharp drops in MARs for the fourth
and later vintages of estimates, relative to those of the
earlier vintages of estimates; the MAR to the latest esti-
mates drops by 40 percent from the third estimates to
the fourth estimates. There are, however, the same pat-
terns of increasing MARs with increasingly later vin-
tages of target estimates. The patterns of MARs for
national income are roughly similar to those for GDI,
but are larger for each vintage/standard pair in the ta-
ble.

The MARs for other components of GDI are gener-
ally larger than those for compensation, and some-
times very much larger. At the extreme, the MARs for
the various estimates of corporate profits are several to
many times as large as the corresponding ones for
compensation (table 6). The MARs for some GDI
components are not shown, because definition
changes have caused excessive changes in the time se-
ries for the components.

The patterns of increases and decreases described
for current-dollar GDP hold generally for GDI and
components, but there are deviations from them; that
is, MARs sometimes decrease from vintage to vintage
used as the standards, or increase from vintage to vin-
tage of the estimates for any given standard. Neverthe-
less, there is a tendency for increases across rows of
table 8 and decreases down columns. In general, the
MARs for the various components and vintages tend
to be larger than those for the various GDP compo-
nents.
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Revisions to Annual Estimates of GDI
Summary statistics for revisions of annual frequency
estimates of real and current-dollar GDI and its major
components are shown in table 9.1? The estimates of
revisions are expressed in percent changes of the an-
nual estimates. As with the quarterly frequency esti-
mates, the mean revisions are small and both positive

12. Early annual estimates of GDI are available in May of the following
year.

Table 9. Average Revisions, Annual Vintages to Latest Estimates, Change in

GDI and Its Major Components, 1993-2012
[Percentage points]

Mean
Vintage rgllies?gn absolute
revision
Gross domestic income
Early @annual............ocviriniiciiniisrees e 0.03 0.56
First annual........ 0.05 0.55
Second annual... 0.14 0.33
TRIF @NNUAL.....eeeece e 0.20 0.40
Private consumption of fixed capital
Early annual ..o 0.56 2.07
First annual .... 0.62 1.97
Second annual 0.80 1.69
Third annual ... -0.37 1.53
Taxes on production and imports
Early annual ..o 0.34 1.27
First annual .... 0.22 0.87
SECONT ANNUAL .....cveveireree et 0.13 0.77
Third @NNUAL ... 0.02 0.54
National income
Early annual ... -0.05 0.60
First annual .... 0.07 0.65
Second annual ... 0.66 0.92
Third @NNUAL ... e 0.23 0.41
Compensation of employees
Barly annual ..o -0.16 0.73
First annual .... -0.01 0.35
Second annual 0.04 0.35
Third @NNUAL ... e 0.04 0.40
Proprietors’ income
Early annual ... 1.15 2.69
First @nnUAal ..........coveieicsicscs e 0.95 3.95
Second annual 1.07 3.63
ThIrd @NNUAL ... e 1.47 3.19
Nonfarm proprietors’ income
Early annual..........c.cociminiicineneenese s 0.80 3.12
First annual ..... 0.98 3.81
Second annual 1.02 3.76
Third @NNUAL ..o 1.50 3.27
Corporate profits with IVA and CCAdj
Early annual..........cc.veneinineeeess s -0.25 5.98
First annual .... -0.48 478
Second annual -0.49 2.70
TRIrd @NNUAL ... 0.57 3.04
Net interest and miscellaneous payments
EQrly @nNUAL ..ot -0.44 7.79
First annual .... 0.42 7.16
Second annual 0.12 3.53
Third @NNUAL ... e -1.74 3.97

CCAdj Capital consumption adjustment IVA Inventory valuation adjustment
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and negative. The early annual estimates are mostly
composed of third current quarterly estimates, and
their mean revisions are therefore similar to those of
those estimates.

The mean absolute revisions for annual GDI and its
components are fractions of the sizes of those for the
current quarterly estimates for both real and current-
dollar GDI. One reason for this is that annual fre-
quency estimates are not subject to revisions to sea-
sonal adjustment factors. The MARs decline for the
successive annual estimates of GDI. The declines also
reflect the incorporation of later annual frequency
source data that is more complete or revised from ear-
lier data. In particular, the second annual estimates are
the first vintage to incorporate data from the Statistics
of Income from the Internal Revenue Service. MARs
also decline steadily for most vintages of most compo-
nents of GDI.

The MARs for GDI decline 40 percent from the first
to second annual estimates, then increase modestly to
the third annual estimate. In contrast, the MARs for
national income increase 41 percent from the first to
the second annual estimates before declining by more
than half to the third annual estimate. The MARs for
the vintages of the components show little tendency to
decline with successive vintages and, with the excep-
tion of proprietors’ income are lower for the third an-
nual estimates than for the early annual estimates.

The overall size of GDI has changed noticeably due
to the recognition of intellectual property products as
capital investment; these changes were introduce to the
accounts in two phases. Software was introduced to the
accounts in 1999, and research and development and
artistic originals were introduced in 2013. This may be
seen in chart 7, which shows the third current quar-
terly estimates of GDI, the estimates in place immedi-
ately before the 2013 revision, and the latest estimates.
The dotted line links the third estimates (but is not a
time series). It is consistently lower than the later esti-
mates until the second half of 2009. The solid line
shows the latest estimates after the 2013 comprehen-
sive revision; it is consistently above the dashed line of
the immediately previous estimates, by somewhat less
than 3 percent in 1993 and somewhat less than 4 per-
cent in 2012. Although other definition revisions also
occurred, the intellectual property additions to GDI
account for the bulk of the revisions to GDI (and
GDP).

The effects of capitalizing intellectual property
products in the accounts have tended to somewhat
lower the ratios of the components of GDI to aggregate
GDI simply by increasing the size of the denominator.
Among the components, there has been considerable
smoothing of the patterns of the ratios over time, but
the basic patterns of increases and decreases over time

August 2014

have been largely maintained. The three panels of chart
8 show the ratios for compensation of employees, cor-
porate profits, and consumption of fixed capital. All
three vintages of estimates of the ratios for compensa-
tion show a general decline over 1993-2012, with tem-
porary increases around the times of the 2001 and
2007-2009 recessions (panel 1). The shorter-term fluc-
tuations, however, are considerably more pronounced
for the third estimates than for the later two sets of es-
timates. The estimates for the most recent two vin-
tages—immediately =~ before ~ and  after  the
comprehensive revision—have very similar patterns
over time, with differences in levels that reflect the in-
creased size of GDI.

The three vintages of estimates of corporate profits
likewise show very similar general movements, and
again there is a good deal less short-term volatility in
the later two vintages (panel 2). The ratios of con-
sumption of fixed capital have two distinct revisions in
patterns (panel 3). Until about 2009, the third esti-
mates were much more volatile than either of the later
sets of estimates. The smoother pattern thereafter is
similar to the later vintages. This reflects a revised
treatment of capital losses associated with natural di-
sasters that was introduced in the 2009 comprehensive
revision; this included the elimination of a spike in the
third quarter of 2005 that was due to the destruction
associated with hurricane Katrina. The general upward
revision in level in the post-2013 comprehensive esti-
mates is largely due to the introduction of new types of
intellectual property, as discussed above. This general
upward revision is the income-side twin to the prod-
uct- side revisions due to the new types of intellectual

property.
Chart 7. Gross Domestic Income, 1993-2012
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Chart 8. Ratio of Selected Components of GDI,
1983-2012
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Comparing GDP and GDI revisions

At the time of the advance NIPA estimates, data are
available to allow BEA to calculate estimates of GDP
and its major components. Data are also available to
allow BEA to calculate estimates of most GDI compo-
nents. For corporate profits, however, the data are
from a too small and unrepresentative sample to per-
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mit the estimation. As a result, advance estimates of
aggregate GDI are not prepared.

Second estimates of GDP are published for each
quarter, and for GDI in the first three quarters of each
calendar year. In the fourth quarter of each year, profits
reports are delayed sufficiently that no second esti-
mates of profits or GDI are made.

Third estimates of both GDP and GDI are published
for each quarter. At the time of the third estimates,
about 67 percent of the source data for GDP compo-
nents are based on comprehensive data or direct indi-
cators, 21 percent on indirect indicators, and 12
percent on trend-based estimates. In comparison,
about 14 percent of the source data for the third esti-
mates of GDI components is from direct sources, 56
percent from indirect sources, and 30 percent from
trend-based estimates.!® As a result, considerably more
judgment goes into the construction of the third esti-
mates of GDI than into the third estimates of GDP.

Annual revision estimates are made each year for
both GDP and GDI. These use annual frequency data
that are superior to the quarterly frequency data that
are available to support the current quarterly esti-
mates. Of particular importance, at the time of the sec-
ond annual revision estimates, data are available from
the Internal Revenue Service Statistics of Income to
support the estimates of GDI. As a result, the second
annual estimates of GDI no longer contain trend-
based estimates, very little is based on indirect sources,
and most direct indicators have also been replaced by
comprehensive data, which make up 94 percent of the
estimates.

As mentioned earlier, about every 5 years there is a
comprehensive revision to GDP. However, no corre-
sponding benchmark estimates of GDI are made be-
cause of a lack of information to produce them. As a
result, there are statistical discrepancies between GDP
and GDI in the benchmark years.

The reliability of the various vintages of quarterly
estimates of GDP and GDI is examined in table 10,
which shows the MARs of each vintage to the latest-
available estimates of GDP and GDI. Smaller MARs in-
dicate greater reliability. Column 1 shows the MARs to
the latest GDP estimates for the successive vintages of
GDP estimates. They get steadily smaller with the suc-
cessive vintages and are half as large for the third an-
nual vintage as they are for the advance vintage.
Column 4 shows the MARs of the latest GDI estimates
to the successive vintages of GDI estimates. They have
no tendency to get smaller with successive vintages, al-
though the third current quarterly vintage’s MAR is
smaller than those of the three annual vintages. The

13. For a discussion of the source data available to estimate GDP and
GDI, see Grimm and Weadock (2006), Holdren and Grimm (2008), and
Holdren (2014).


http://www.bea.gov/scb/pdf/2006/02february/0206_gdp.pdf
http://www.bea.gov/scb/pdf/2008/12%20December/1208_gdi.pdf
http://www.bea.gov/scb/pdf/2014/06%20June/0614_gross_domestic_product_and_gross_domestic_income.pdf
http:estimates.13
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MARs for third current quarterly estimates of both
GDP and GDI are the same size. The MARs for the
three annual vintages of estimates of GDP, however,
are noticeably smaller than those for the annual vin-
tages of estimates of GDI.

Table 10. Mean Absolute Revisions, Earlier Vintages to
Latest Estimates, Changes in GDP and GDI, 1993-2012
[Percentage points]

Latest GDP Latest GDI

Vintage Earlier | Earlier | Earlier | Earlier

GDP | GDI | GDP | GDI

AQVANCE.....cooreeerrieieieisiee et 135 e 175 v
Second ..... 1.26 ... 1.74|...........
Third ........ 121 1.07| 171] 1.21
First annual....... 099| 122/ 1.69| 157
Second annual.. 0.89| 1.31| 1.73| 124
Third annual...... 068 138 195 1.29
LAtBSE....ucviceccreceeee e | evenaesines 175 1.75|........

Norte. For example, the mean absolute revision of the third estimates of GDI to the latest esti-
mates of GDP is 1.07

Column 2 of table 10 shows the MARs of the vin-
tages of GDI estimates to the latest estimates of GDP,
and column 3 shows the MARs for the vintages of GDP
estimates to GDI. The MARs for successive vintages of
GDI to GDP increase. The MARs for successive vin-
tages of GDP to the latest estimates of GDI show no
particular tendency to increase or decrease. The MARs
for GDP and GDI to their latest vintages are, by defini-
tion, the same.

In addition to examining revisions to GDP and GDI
in isolation, one may also use ordinary least squares re-
gressions to explain the latest estimates. Table 11 shows
this using the third current quarterly estimates of both
measures as explanatory variables. Although constant
terms are used in half of the regressions, they are never
statistically significant and have very little impact on
the coefficients of other variables. The first panel
shows equations explaining the latest estimates of
GDP. The first equation explains the latest estimates of
GDP by the third current quarterly estimates of GDP.
The regression coefficient of the third estimates is just
below one, it is highly statistically significant (t-test
statistics are in parentheses below the estimated coeffi-
cients), and the R-square indicates that it explains just
under seven-tenths of the variance of the latest esti-
mates. Equation 3 uses the third estimate of GDI as the
explanatory variable for GDP and finds only margin-
ally different results, with an R-square just 0.017 lower
than that of equation 1. This suggests that the third es-
timate of GDI is only slightly less good as a forecast of
the latest estimate of GDP as the third estimate of GDP.
Equation 5 uses the third estimates of both GDP and
GDI as explanatory variables. Both are statistically sig-
nificant, with the coefficient of GDP being about one-
quarter larger than that of GDI. The R-square of the
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equation is modestly larger than those of the equations
with only one of the measures as an explanatory vari-
able. This finding is consistent with the hypothesis that
the third estimates of GDI contain explanatory power
that is in addition to that of the contemporaneous esti-
mates of GDP.

The second panel shows equations explaining the
latest estimates of GDI. Equation 7 estimates the latest
estimate of GDI as a function of the third estimate of
GDI. As with GDP in equation 1, the coefficient of
GDI is close to one and highly significant. The R-
square is only slightly lower than that for equation 1.
Thus, the third estimates of GDI are about as accurate
as the latest estimates of GDI, as the third estimates of
GDP are about as accurate as the latest estimates of
GDP.

Equation 9 estimates of GDI as a function of the
third estimates of GDP. GDP is statistically highly sig-
nificant, but the equation’s R-square is about one-sixth
lower than those of either equation 7 or equation 1.
Thus, although GDP is a good estimator of the latest
estimates of GDI, it is less successful than GDI as an es-
timator of GDP.

Equation 11 estimates GDI as a function of the third
estimates of both GDP and GDI. GDP is not statisti-
cally significant, but the R-square is only slightly below
that for equation 7. The results of equations 9 and 11
together suggest that the third estimates of GDP do not

Table 11. Equations Explaining the Latest Estimates of Changes in
GDP Using the Third Estimates of GDP and GDI in 1993-2012

GDP GDI
Constant| (third (third | R square
estimate) | estimate)
GDP
Equation 1...c.cceveverrreereeens 0.9729 0.6998
(30.00)
EQuation 2. 0.1466| 0.9485 0.7004
(0.39)| (13.50)
Equation 3......ccocevrevrenreereenne 0.9353| 0.6828
(29.20)
Equation 4.........covvreemieeneierinens 0.2866 0.8896| 0.6851
(0.76) (13.03)
EQUation 5........ccveeeneieneierinens 0.5245| 0.4248| 0.7295
(3.83) (38.11)
EQUation 6.........coveveemeeeeneierinens -0.0413| 0.5467| 04276/ 0.7330
(0.11)| (-8.72) (3.06)
GDI
EQUALON 7 oo 0.9827 0.6595
(26.03)
EQUAtION 8.....veeiiesis -0.0634 0.9928| 0.6596
(0.89) (12.29)
EQUAtION Do 1.0016 0.5569
(22.42)
Equation 10.....c.overieienirerniieiinnies 0.2317|  0.9630 0.5580
(0.45) (9.92)
Equation 11 ..o 0.1306| 0.8598| 0.6617
(0.72) (4.92)
EQUation 12......cevvieeiereeeeeseeceees -0.1507 0.1456 0.8697 0.6622
(0.33) (0.77) (4.87)

Norte. The t-test statistics are in parentheses.
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contain useful information about GDI once estimates
of GDI are available.

A further evaluation of the usefulness of early esti-
mates of GDP and GDI as estimators of GDP can be
made by calculating the MARs of the latest estimates of
GDP and GDI relative to estimators composed of the
weighted sums of the third estimates GDP and GDI.

Table 12 shows MARs to the latest estimates of GDP
and GDI of the third estimates of GDP, GDI, and three
weighted sums.!* The weights are chosen for illustra-
tive purposes, and are loosely based on the relative co-
efficient sizes of the two measures reported as
equations 5 and 6 of table 10. The first line shows
MARs for the latest estimates of GDP from the third
estimates of GDP, GDI, two weighted sums of the mea-
sures, and an unweighted average of the two measures.
The lower MARs of the weighted sums of GDP and
GDI are reflective of the additional information about
GDP that is contained in GDI. The MARs reinforce the
regression finding that the third estimates of GDI have
predictive power for the latest estimates of GDP that is
in addition to that of those of the corresponding vin-
tage of GDP. This, in turn, may reflect the notion that
the estimates of GDP incorporate judgments that are
based on more than just the available source data and
that the estimates of GDP and GDI are not made in
isolation from one another.®

The second line shows MARs to the latest estimates
of GDI from the third estimates of GDP, GDI, and the
same three weighted sums of the two measures. The
larger the weight of GDI, the smaller the resulting
MARs are. The weighted sums have smaller MARs
than those of GDP. These results, combined with the
lower R-squares of equations for GDI that include
GDP, suggest that there is little or no useful informa-
tion about the latest estimates of GDI in the third esti-
mates of GDP; that is, the third estimate of GDP does
not add to the information provided by the third esti-
mate of GDI.

Weighted averages of GDP and GDI have smaller
variances than those for either measure alone. This oc-

14. The weighted sums are of growth rates of GDP and GDI. The
weighted sums of levels would yield somewhat different growth rates.

15. Allan Young reported that estimates of GDP made a month earlier
than the advance estimates had a MAR of similar size to those of the
advance estimates (Young 1996). This finding is also reflective of the quality
of judgmental inputs into GDP estimates in the presence of progressively
less accurate source data.

Table 12. Mean Absolute Revisions Third to the Latest Estimates,
Changes in GDP and GDI, 1993-2012
[Percentage points]

Third
Latest
GDP |.67GDP+33GDI| .6GDP+.4GDI | .5GDP+.5GDI | GDI
GDP 1.21 1.16 1.16 1.17 1.39
GDI 1.71 1.58 1.55 1.52 1.45

Norte. Shaded backgrounds indicate the weighted sums that yield the smallest MARs.

SURVEY OF CURRENT BUSINESS 21

curs because the unknown measurement errors in the
vintages are unlikely to be perfectly correlated. Table
13 shows the variances of the third and the latest vin-
tages of estimates of GDP, GDI, and selected weighted
sums of the two measures. For both vintages, the esti-
mates of GDI have the largest variances (bold), and
weighted sums of the two, with weights favoring GDP,
have the smallest variances (shaded). Line 3 shows the
MARs of the measures and of weighted sums of the
third to the latest estimates. The smallest MARs
(shaded) are for weighted sums, with weights ranging
from half to two-thirds for GDP, and the rest for GDI.
All of the weighted sums have smaller MARs than that
for GDP, but GDI (bold) has the largest MAR of all
those shown. If both GDP and GDI are each inter-
preted as the sums of the unobserved true economic
activity and of measurement errors, it is possible to in-
fer that the weighted averages are more accurate mea-
sures of activity than either GDP or GDI alone. This
occurs because some of the measurement errors are av-
eraged out, reducing subsequent revisions in the
weighted averages.

Another way of comparing GDP and GDI is to look
at their performance near turning points. This is done
in table 14, which shows MARs from the third to the
latest estimates of GDP, GDI, and selected weighted av-
erages of GDP and GDI in the most recent six reces-
sions. The first line shows the MARs for all of the
quarters from those immediately before to those

Table 13. Variances and Mean Absolute Revisions,
Changes in Current-Dollar GDP and GDI, 1993-2012
[Percentage points]

Variances
GDP | .75P+.25 |.67P+.33I| .5P+.51 |.33P+.671|.25P+.75I| GDI
Third 246 | 244 2.44 2.46 2.49 251 |2.59
Latest 279 | 273 2.73 2.78 2.87 293 |3.18

Mean absolute revisions to the latest estimates

Third ‘1.21‘ 1.06 ‘ 1.04 ‘ 1.04 ‘ 1.12 ‘ 1.20 ‘1.45

Notes. The variances and mean absolute revisions are for the third estimates to the latest
estimates. P is GDP and | is GDI. Shaded backgrounds indicate the weighted sums that yield
the smallest MARs.

Table 14. Mean Absolute Revisions Around Cyclical
Turning Points, Changes in Current-Dollar GDP and GDI
[Percentage points]

GDP|.75P+.25l|.67P+.331|.5P+.5l|.33P+.671|.25P+.75| GDI
All quarters........... 1.48 1.32 126 1.17 1.20 1.29| 1.59
Prior quarter ........ 1.03 0.87 0.85| 0.88 0.95 1.03| 1.29
Peak quarter-....... 1.25 1.04 0.98| 1.05 1.40 1.57| 2.09
After quarter ........ 1.87 1.37 121 094 0.73 0.74] 0.80
Prior quarter ........ 1.12 1.12 1.12| 1.19 1.31 1.37| 1.56
Trough quarter-.... 1.31 1.28 122 1.08 1.25 1.48| 2.20
After quarter ........ 1.89 1.78 1.76| 1.73 1.69 1.71] 1.82

Nortes. The data provide mean absolute revisions for the third estimates to the latest esti-
mates for the six most recent recessions. P is GDP and | is GDI. Shaded backgrounds indicate
the weighted sums that yield the smallest MARs.
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immediately after the turning points of the recessions.
All of the weighted averages have MARs of 0.2 percent-
age point or more below those of GDP and GDI alone,
and the 50-50 weighted average has the lowest MAR,
0.3 percentage point less than that of GDP and 0.4 per-
centage point less than that of GDI. This is consistent

Table 15. Standard Deviations of Revisions to Changes
in Real GDP and Its Major Components, 1993-2012
[Percentage points]
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with the suggestion that weighted averages of GDP and
GDI are superior estimators of the path of economic
activity around turning points at the time of the third

estimates.

The remaining lines of the table disaggregate the
MARs by the quarters of the turning points and those

Table 16. Mean Revisions to the Latest Estimates, Changes
in Real GDP and Its Components, 1993-2012
[Percentage points]

Vintage used as standard

Vintage of revision used as standard

Vintage : First [Second| Third Vintage . First |Second| Third
Second| Third annual| annual |annual Latest Second | Third annual | annual |annual Latest
Gross domestic product Gross domestic product
Advance 0.654| 0.688| 1.193| 1.376| 1.562| 1.611 Advance 0.10| 0.13| -0.04| -0.32| -0.35| -0.06
SECONA ..o eeeeseessesennes | ersessees 0.277] 1.031| 1.281| 1.446[1.534  SECONU.....coervererrirrerrrrersrsssseneessissisnns | evverens 0.03| -0.14| -0.46| -0.46| -0.17
................... 1.003| 1.229| 1.393|1.485 reveeeens | veeeeeen| =0.17| -0.25| -0.48| -0.19
First @nnUAl.........c.oeueeeeevennennensnsnnssenens | vovnennens | svvnvenns | sennennes 0.929| 1.159(1.270  First @nNUal ........covevrererrernirenreiressrsesnns | cvvevvens | cvvenees | eevrennns -0.25| -0.28| -0.03
Second ANNUAL......cvurerrereierneieeineinnnes | e | cvveinee | veveeine | s 0.9371.206  SeCONd @NNUA .......vvuvererieireierieeinniinis | eereriees | cvveiies | cvevirens | eeieeens -0.02| 0.23
TRIFD @NNUAL ... | cveeerees | vverees | vevevene | eevereene | eeveeeens 0.765 TRIrd @NNUAL ... | evveenns | eeveees | eveeenes | eeveneen | eveeeenes 0.26
Personal consumption expenditures Personal consumption expenditures
Advance 1.269 Advance.... 0.03| 0.05| -0.03| -0.11| -0.20| -0.06
1431 SECONG...u e eieiniens | e 0.02| -0.06| -0.15| -0.24| -0.09
. 1150 Thirdeccceseeeesecece e eeieins | e | cvveneens -0.08| -0.17| -0.26| -0.10
First annual .........coocvvverevvereeveeneeiieienes | evveees | cvvvveee | cvveenn | v 0.972| 0.985 First annUal ..........ccevvevevveeiiceiiceiieies | evvevenes | cevvviies | cvevienas -0.08| -0.15| -0.01
SCONA ANNUA ...vovvvererecieieieiseesisnens | cevvnvenes | sverveees | sevvneens | svervenes 0.633 0.981 SeCONd ANNUAL......ocveevceeeeicisesssees | covevvens | cevveries | vvverins | avrereens -0.07| -0.07
THIrd @NNUAL ..o | cveveriene | ceveriens | cvvernne | evvvvenne | cvverenne 0.941 Third @nNUAL........coveeieeiceeieeceeieies | oo | cvveeie | cvveriee | evverene | e 0.14
Gross private domestic investment Gross private domestic investment
Advance 6.627 Advance..... 0.71| 0.84| 087 -0.01| 0.06| 0.59
7153 SECONM....oiirireireniniiieieeneieins | s 0.13| 0.16| -0.56| -0.53| -0.11
. . 6.879  Third..ooeerereresesesssssseseeinseienns | evvenens | eveenens 0.03| -0.69| -0.60| -0.24
First annual ..........ccceveeerveenieieeieiens | cevevveies | cvevees | e 4.219| 4.658 | 5.620 First annUAl ........c.ccoevvevevecriesiieeiieiens | evvevenes | svervnies | cvevienns -0.69| -0.47| -0.29
SCONA ANNUA ...vevvevereereeeeieicisessisnnns | cevrrvenes | evvevnens | svrvneens | srensenes 3.905| 4.851 SeCONd ANNUA.....coeveeeeeeeireeieesersriiens | coveerees | vvrenes | vvveres | aveeneens 0.17| 042
THIFd @NNUAL ... | cveveiines | cvvevinee | evveenee | evvnenns | cvvnienns 3.783 Third @nNUAL ..o | cevervees | cvvveine | vvveine | evveenes | overens 0.15
Fixed investment Fixed investment
AQVANCE ... 1.566| 2.251| 3.328| 3.310| 3.676| 3.465 Advance.... 126/ 0.15/ -0.01| 0.70
3.436 SECONG....ceieeeereree et 0.62| -0.47| -0.61| 0.06
3.530 L 21 0.55| -0.50| -0.60| -0.01
3.151 First annUAl ........c.oceveveveerriiesiicenieiens | evvevenns | svervnies | cverienns -0.99| -0.94| -0.59
2.416 SECONM ANNUAL . ....ceveeveeeeeieeeisrrssreens | coveevens | vvenies | vvverees | avreneens 0.03| 042
2.307 Third @nNUaL........cooveereeeeveeeieieie | e | cvvveies | e | cvveeies | everene 0.42
Exports Exports
Advance 5.225 Advance.... 0.19/-0.38| -0.13| -0.69| -0.05| -0.05
SECONG ..o 4.277 SECONG....vvieeceee et 1.29
TR oo 3.938 ThIrd. e 0.19
First annual .........cccocoeveerieenrereceienenns 3.810 First annual..........coeovveevnnerncennnennnnns 0.22
Second annual ..........cceeveveveivereivirennns 2.652 Second annual..........ccevevviereierenennnn. 0.42
Third annual .........cccevevrrevrreiereniennnnns 2.225 Third annual.........cceeerevienienienneens 0.05
Imports Imports
Advance 3.681| 3.509| 4.560| 4.943| 5.073| 5.529 Advance.... 0.58| 0.60| 0.51 1.03| 1.05| 0.71
4.623 0.40| 0.40| 0.14
4134 0.30| 0.19| 0.11
3.482 0.27| 0.17| 0.21
2523 Second annual.......c..coeveeveieeininnienins | eevivenes | e | e | e -0.08| -0.02
2129 Third @NNUAL........coveeereeccveveeeieens | cevveiens | cvevvenee | vvevvenne | evenies | ereenens 0.06
Federal government
3.399 Advance.... 0.10| 0.07| 0.38| 042|-0.01| 0.10
..... 3.581 0.38| 0.32| -0.12| 0.00
............ 3.513 0.32| 0.36| -0.08| 0.03
First annual .........cooevevevvenrcinccnieis 3.032  Firstannual.......cccoooveneniinnninininns | v | e | v 0.06| —-0.43| -0.30
Second annual ..........cccoeeeeeeienrinieneines 2537  Second annual.......cccoceneineennrnniniins | eevinnes | v | e | v -0.50| -0.39
TRIFD @NNUAL ... | cvrvrenees | vvevenees | vevvenene | eevereene | eevereens 4107  Third @nNUALL.....ccoveereereeseeseeneiees | cvevene | cvvvenes | vvvevnee | evvevenes | ceveeens 0.13
State and local government State and local government
Advance 2.670 Advance.... 0.32| 0.31] 023 025/ 0.73| 045
SECONG ..ot 2.521 SECONG....eieiciriiireieieeeeseseississisrens | evveeens -0.01| -0.09| -0.11| 0.36| 0.12
TRIM oo 2.545 THIr. v 0.37| 0.13
Firstannual ..........ccocevveveevcreeccrenceinen 2.004 Firstannual ...........ccoeveeevveerreereicinnen, 0.37| 0.23
Second annual .......c.ceeeererereienieiennns 1.763 Second annual........ccceververerereerennenn. 0.43| 0.35
THIrd @NNUAL ..o | cvevevieee | cvveviene | cvvernne | cvvvenee | evvveenns 1.542 Third @nNUAL........ceveveeeevceeieieies | cevevvene | cvvvieee | cvveenee | eveeeres | everene -0.08
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immediately before and after peaks and troughs. The
weighted averages generally have lower MARs, with
those before and those at turning points generally fa-
voring greater weights for GDP. Weights favoring GDI
do best in quarters immediately following troughs.
The largest MARs before and at turning points are for
GDI, but the largest MARs after turning points are for
GDP.

Based on the foregoing, measures of GDP as well as
those of GDI should yield improved understanding of
the recent course of the economy. The better reliability
observed using weighted averages of GDP and GDI
will not, however, improve understanding of the de-
tailed workings of the economy because there is no ob-
vious way of distributing the averaging among the
major components of GDP and GDI. Thus, averages
can only provide supplemental summary information
about the recent course of the aggregate economy.

Summary and Conclusions
The results of this review are fully consistent with those
of previous BEA studies. The finding that GDI has ad-
ditional information about GDP is stronger in this
study than was previously reported. In summary:

eThe estimates of GDP and GDI are accurate; the
MARSs for early vintages of both measures are some-
what above 1 percentage point.

eThe MRs for both GDP and GDI are near zero
and reflect the improvements in measures of eco-
nomic activity and the expansions of the definition
of what is included in economic activity that have
been introduced in the comprehensive NIPA revi-
sions that have adapted the NIPAs to an evolving
economy. Nonzero values are not indications of
bias.

eThe quarterly estimates are accurate indicators of
whether the economy is growing at rates above,
near, or below the long-term trend.

eThe MARs for the annual estimates of GDP, GDI,
and their major components are less than half of
those for the current quarterly estimates; they
decline steadily in size from the early annual esti-
mates to the third annual estimates.

e The fourth estimates of GDI, national income, and
compensation of employees, which are published 5
months after the end of each quarter, reduce the
MAR for compensation, but not the MARs for GDI
or national income.

o GDI provides additional and reliable information
about the course of true economic activity, which is
never observed.

Although not discussed here, the finding of the pre-
vious study that “revisions in the major components of
GDP and GDI have preserved the trends found in the
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early estimates” still holds.
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