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The Reliability of the GDP and GDI Estimates

By Dennis J. Fixler and Bruce T. Grimm

HE NATIONAL income and product accounts

(NIPAs) provide a timely, comprehensive, and re-
liable description of the condition of the U.S. economy.
The two featured measures—gross domestic product
(GDP) and gross domestic income (GDI)—are equally
valid summary measures of economic activity. GDP
measures activity as the sum of all final expenditures in
the economy plus change in private inventories. It is
detailed on the product side of the domestic income
and product account. GDI measures the sum of all in-
comes generated in production, and it is detailed on
the income side of the domestic income and product
account. In principle, GDP and GDI give the same
measure of economic activity, but in practice, they dif-
fer because each is estimated with different source
data.

This study analyzes the reliability of the successive
estimates of GDP and GDI and their components for
1983-2006. “Reliability” refers to the magnitudes of
the revisions to the successive estimates of these mea-

sures and their major components.! The revisions are
measured as the changes from an earlier vintage of the
estimates to a later vintage, for example, from the ad-
vance estimate to the final estimate (see the box “Vin-
tages and Timing of Revisions”). The latest available
estimates are assumed to be the best estimates and are
used as the standards for reliability.

This study concludes that Bureau of Economic
Analysis (BEA) statistics are generally reliable and
present useful pictures of the nation’s economic activ-
ity. In particular, the early quarterly estimates provide
an accurate picture of the economy, indicating whether
economic growth was positive or negative, whether it
was accelerating or decelerating, whether it was high or
low relative to trend, and where the economy was in
relation to the business cycle.

1. This definition of reliability differs from that used in statistics to ana-
lyze survey results and quality control. Reliability is used as a guide to
“accuracy” of the total measurement error, which in the NIPAs is never
observed.

The Bureau of Economic Analysis (BEA) prepares quar-
terly and annual estimates of gross domestic product
(GDP) and gross domestic income (GDI). It prepares
three current quarterly vintages of GDP estimates—
advance, preliminary, and final estimates. The advance
estimates for a quarter are released about a month after
the quarter ends. The preliminary estimates for the quar-
ter are released 2 months after the quarter. And the final
estimates are released 3 months after the quarter. In addi-
tion, as part of the annual NIPA revision release in July of
each year, the quarterly estimates for the 3 preceding
years 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 preliminary estimates of
GDP for the succeeding quarter. These revised estimates
are available beginning with the estimates for the first
quarter of 2002.

BEA prepares four vintages of current annual esti-
mates for a year—the sum of finals and the first, second,
and third annual estimates. The sum of finals is an aver-

Vintages and Timing of Revisions

age of the final estimates for each quarter of the previous
year; this estimate is prepared and released in March with
the final estimate for the fourth quarter of the year. (In
years with annual revisions, the quarterly estimate of the
first quarter of the previous year is from the first current
annual estimate released the previous summer.) The cur-
rent annual estimates for 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 esti-
mates are not revised or released again until the next
comprehensive benchmark NIPA revision.

Annual NIPA revisions are superseded by comprehen-
sive NIPA revisions, which occur about every 5 years.
These revisions incorporate changes in definitions and
classifications as well as methodological changes. The
most recent comprehensive benchmark revision was
released in December 2003; it featured revised annual
estimates for 1929-2002 and revised quarterly estimates
for 1947-2003. The latest available quarterly estimates
are the comprehensive benchmark estimates for 1947-99,
third annual estimates for 2000—2004, second annual
estimates for 2005, and first annual estimates for 2006.
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There are three vintages of “current quarterly” esti-
mates for the NIPAs: the advance, preliminary, and fi-
nal estimates. Each vintage is produced using a wide
mix of source data—preliminary survey results, such
as the Census Bureau’s surveys of retail sales and man-
ufacturers’ shipments, various indicators, trade indus-
try data, and more—that are later revised to reflect
more complete information.

The early quarterly estimates are replaced succes-
sively by three vintages of “current annual” estimates
that are primarily based on increasingly comprehen-
sive annual source data. For a description of source
data and the revision process through the first annual
revision estimates, see Grimm and Weadock (2006).

After the third current annual estimates, the esti-
mates of GDP are typically not revised again until a
comprehensive benchmark revision. Comprehensive
benchmark revisions occur about every 5 years and in-
corporate even more detailed source data from various
economic censuses. Comprehensive benchmark revi-
sions also include changes in definitions that keep the
NIPAs abreast of a changing economy. In addition,
they include improvements in statistical methodolo-
gies.

The construction of confidence intervals for the es-
timates is not possible, because the data come from a
wide range of sources, including random and nonran-
dom surveys, administrative records, and extrapolated
and interpolated estimates. As a result, the only way to
evaluate the reliability of early estimates is to compare
them with later estimates.

Revisions are typically measured in percent changes
at annual rates. This avoids distortions arising from
the trend growth in economic activity that would oth-
erwise make revisions to later year estimates seem rela-
tively larger than those of much earlier estimates. For
example, a 1.0-percentage-point revision to current-
dollar personal consumption expenditures (PCE) for
2006 would be worth about four times as many dollars
as a 1.0-percentage-point revision to PCE for 1983.

The mean absolute revisions (MARs) to the annual
rates of change—without regard to sign—from the
current quarterly estimates in 1983-2006 to the latest
available estimates of current-dollar and real GDP
have averaged slightly more than 1 percentage point.
That represents a decline from about 3 percentage
points from pre-1960 levels. It seems unlikely that the
MARs will fall much more—for reasons that have to
do with source data, seasonal adjustments, and com-
prehensive revisions (discussed below)—and that fur-
ther reductions would not necessarily indicate
increased reliability.

The MARs within the current quarterly estimates
are smaller. The MAR from the advance estimates of
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real GDP to the preliminary estimates is 0.5 percentage
point and to the final estimates is 0.6 percentage point.
The MAR from the preliminary estimates to the final
estimates is 0.3 percentage point.

Mean revisions (MRs) indicate whether the revi-
sions in bulk are positive or negative. Because revisions
may be offsetting, the MRs are much smaller. The MRs
from the advance to both the preliminary and final es-
timates are both 0.1 percentage point. The MR from
the advance to the latest available estimates is 0.3 per-
centage point. Much of this MR reflects revisions that
stem from comprehensive revisions of the NIPAs. The
MRs from both the preliminary and final estimates to
the latest available estimates are both 0.2 percentage
point.

For 1983-2006, the mean growth rate of real GDP
was 3.4 percent. The growth rates ranged from -3.0 to
9.3 percent with a standard deviation of 2.3 percentage
points.

The three vintages of current quarterly estimates of
real GDP successfully indicated the following:

e The direction of change 98 percent of the time

e The acceleration or deceleration of growth 76 per-
cent of the time (75 percent for the advance esti-
mates)

e The relative magnitude of growth—whether it was
above, near, or below trend (one standard deviation
from the mean)—more than four-fifths of the time

eThe cyclical peaks in five of the six recessions in

1969-2006

e The cyclical troughs in four of the six recessions?
The remainder of this article discusses (1) revisions

to quarterly frequency estimates of GDP, (2) revisions
to annual estimates of GDP, (3) revisions to quarterly
estimates of GDI, (4) revisions to annual estimates of
GDI, and (5) a comparison of the estimates of GDP
and GDI. These sections are followed by a brief sum-
mary and conclusions.

Revisions to Quarterly Estimates of GDP
The measures of reliability featured in much of this
evaluation are MRs and MARs from the earlier esti-
mates to the latest available estimates (see the box
“Mean Revisions and Mean Absolute Revisions”). This
section presents the MRs and MARs from the three
current quarterly estimates to the latest available esti-
mates.

In the 1983-2006 period, the MARs for both cur-
rent-dollar and real GDP range from 1.0 to 1.2 per-
centage points for all three current quarterly vintages.
For current-dollar GDP, the MAR from the advance to

2. The cyclical peaks and troughs as measured by GDP and GDI do not
always coincide with the National Bureau of Economic Research’s determi-
nations of monthly peaks and troughs. See Grimm (2005).
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preliminary estimates decreases slightly and then in-
creases even more slightly to the final estimates (table
1). The MARs decrease for most GDP components
other than equipment and software investment and
federal nondefense expenditures. These decreases oc-
cur as many of the trend-based projections and most
preliminary monthly or quarterly estimates are re-
placed with revised source data (see Grimm and
Weadock 2006). The MARs for GDP and about half of
its components increase very slightly from the prelimi-
nary to the final estimates. These increases occur even
though some additional revised source data are incor-
porated and some projections are replaced with source
data.

For real GDP, the MAR from the advance to the pre-
liminary estimates is unchanged. The MARs decrease
for about half of the components, are unchanged for
two components, and increase for the remaining com-
ponents. From the preliminary to the final estimates,
the MAR for GDP increases slightly. The MARs in-
crease for about two-thirds of the components and de-
crease for the others.

The Reliability of the GDP and GDI Estimates
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The MARs for current-dollar and real GDP are
smaller than those for any of their components and
subcomponents. This reflects the effects of small or
negative correlations between the revisions of the com-
ponents. Table 2 shows the correlations between real
GDP and its major components and the correlations
between the major components.

Table 2. Correlation Coefficients of Revisions From Final
to Latest Quarterly Estimates of Real GDP
and Its Major Components in 1983-2006

Personal | Gross
consump-| private | Fixed Federal
GDP tion  |domestic| invest- | Exports | Imports | govern
expendi- | invest- | ment ment
tures ment
Personal consumption
EXPENItUES ...vvvvevrrernrrins 05T [eerrrrmnrrns | cvreveenine | wvvvernnes [ eevveeeins | cvneerinens | eorereiines
Gross private domestic
investment. 0.49
Fixed investment... 0.40
0.24
-0.28
-0.14
0.32

It is not possible to calculate MRs and MARs for the
estimates of change in private inventories (CIPI)

Table 1. Average Revisions to Quarterly Estimates of GDP and Its Major Components in 1983-2006

[Percentage points]

Mean absolute revisions Mean revisions Mean absolute revisions Mean revisions
Current-dollar Current-dollar Current-dollar Current-dollar
GDP Real GDP GDP Real GDP GDP Real GDP GDP Real GDP
Gross domestic product Preliminary ...........coocvvveeevvesnsiissnsiisenninnns 428 4.69 -1.51 -1.87
Advance 1.08 1.18 0.38 0.29 Final 4.33 5.04 -1.91 -2.54
Preliminary 1.00 1.18 0.20 0.16
10T 1.03 1.21 0.19 0.17 Residential
Advance 461 433 0.56 -0.09
Personal consumption expenditures Preliminary ... 427 463 045 0.23
Advance 1.18 1.15 0.39 0.31 Final 413 4.51 0.29 0.11
Preliminary 1.12 1.07 0.27 0.19
Final......oooreceeresee 1.1 1.14 0.28 0.18|| Change in private INVENtOries " ..........cccccuueuiiniens | covvmernveeereseeeees | covvvsisssssnsinnnens
Durable goods Net exports of goods and services'
Advance 442 442 0.46 0.38
Preliminary 4.40 4.42 0.41 0.30|| Exports
Final....oo e 438 437 0.35 0.23 Advance 513 427 213 1.73
Preliminary 448 3.51 0.89 0.87
Nondurable goods Final 451 3.53 0.54 0.32
Advance 176 2.04 0.48 0.63
Preliminary 147 1.82 0.15 0.321| Imports
Final.....coeeeeeeceescneeeen 1.48 1.83 0.18 0.32 Advance 6.09 6.63 0.81 0.10
Preliminary 473 5.60 0.10 -0.91
Services Final 474 5.53 -0.24 -1.19
Advance 127 0.98 0.28 0.14
Preliminary 1.22 0.95 0.26 0.09 | |Government consumption expenditures and
Final....ooveeeeeeceeee s 1.14 0.98 0.28 0.16 gross investment
246 2.69 0.48 0.51
Gross private domestic investment Preliminary ..... 241 2.64 0.22 0.25
Advance 6.99 6.88 -0.52 -0.89|| Final 2.44 2.69 0.30 0.46
Preliminary 7.10 7.03 -0.65 -0.95
Final. ..o 715 6.90 -0.90 -1.27|| Federal
Advance 5.20 5.83 0.30 0.06
Fixed investment Preliminary 5.33 5.89 -0.05 -0.21
Advance 2.81 3.03 0.00 -0.66 Final 5.35 5.91 0.21 0.16
Preliminary 2.58 2.89 -0.50 -1.00
Final....ooeeeeeceeee s 2.56 3.14 -0.73 -1.35 Defense
Advance 3.87 3.88 0.24 -0.03
Nonresidential Preliminary 3.59 3.25 017 0.01
Advance 3.39 374 -0.28 -0.88 Final 3.62 3.34 0.20 0.10
PEliMINGNY .....ccoovecveeeonereesieeeeeeesseeneni 344 3.71 -0.99 -1.48
Final 3.32 3.94 -1.22 -1.93 Nondefense?
Advance ...... 16.90 19.46 -3.08 -4.64
Structures Preliminary . 17.49 19.82 -4.37 -5.97
Advance 5.95 5.45 1.28 0.61 Final 17.12 19.41 -3.25 -4.65
Preliminary .... 5.77 5.45 0.45 0.13
Final 576 527 047 0.42 State and local
Advance ..... 1.76 1.68 0.54 0.67
Equipment and software Preliminary . 1.63 1.69 0.32 0.49
AQVANCE ... 4.06 458 -0.68 -1.07 Final 1.66 1.70 0.34 0.53

1. Negative values in some quarters make the calculation of percentage changes impossible.
2. A 1991 change in the accounting treatment of purchases and sales of agricultural goods by the Commodity Credit

Corporation affected nondefense revisions, but not GDP revisions.
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because there are a number of quarters when the val-
ues are negative. Because the revisions to inventories
are large, the MARSs for gross private domestic invest-
ment are larger than those for any of its fixed invest-
ment components.

The MARs for current-dollar and real federal gov-
ernment nondefense expenditures are very large be-
cause of a 1991 change in the accounting treatment of
the Commodity Credit Corporation’s commodity loan
program; after this change, the MARs for these expen-
ditures have been about an eighth of the size of the
MARs in previous periods. Because this change also
produced matching, but opposite, sign revisions to
change in private farm inventories, there was no effect
on revisions to GDP.

The MRs are much smaller, 0.4 percentage point for
the advance estimates of current-dollar GDP and 0.3
percentage point for the advance estimate of real GDP.
The MRs for both the preliminary and final estimates
of both current-dollar and real GDP are about 0.2 per-
centage point, with the MRs for real GDP being
slightly smaller. The MRs for most components are
positive for both current-dollar measures and real
measures. The principal exceptions are gross private
domestic investment and fixed investment, which re-
flect the effects of negative MRs for their largest sub-
component, equipment and software investment.

An earlier BEA study found that the MRs for cur-
rent-dollar and real GDP were not statistically signifi-
cant (Fixler and Grimm 2005). It also reported that
only the MRs for both current-dollar and real equip-
ment and software investment were significant. This
significance was the result of the recognition of soft-

Mean Revisions and
Mean Absolute Revisions

The mean revision is calculated as the average of the
revisions in the sample period:

MR=2(L-E)/n

Where E is the percent change in the earlier quar-
terly or annual estimate, L is the percent change in the
later estimate, and n is the number of observations in
the sample period. Percent changes in quarterly esti-
mates are at annual rates, which corresponds to the
convention generally used for the estimates.

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

MAR =X |L —E|/n

The mean absolute revision is the average of the
absolute values of the revisions.
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ware as investment in 1999, which greatly increased the
sizes and rates of growth in investment because busi-
ness expenditures for software were previously
counted as intermediate consumption. All other signif-
icant revisions were significant in current dollars or in
real terms, but not both.

The MRs for GDP are not indications of bias. Most
of these revisions reflect definitional and statistical
changes that are part of comprehensive revisions that
were made to improve the estimates (Fixler 2004). In
particular, the definitional revisions were made to
adapt the NIPAs to a changing economy. These defini-
tional revisions have generally, but not universally,
raised both the levels and rates of change of GDP.

Have revisions gotten smaller?

There has been ample evidence that over time the
MARs of GDP have declined. BEA research supports
this view. However, MARs may not significantly de-
cline further in the future for three reasons discussed
in this section: source data, seasonal adjustments, and
comprehensive revisions.

In an earlier article, BEA reported that the MARs es-
timates of GDP and gross national product (GNP) had
declined from about 3 percentage points in the years
before 1960 to about 1 percentage point beginning in
the early 1980s (Young 1993). This finding was based
on five successive BEA studies that were published be-
tween 1965 and 1993. More recent BEA studies have
also found that revisions from the current quarterly es-
timates to the latest available estimates have been
about 1 percentage point in periods beginning in 1983.

The results of the studies are summarized in table 3.

Table 3. Absolute Revisions to Quarterly Estimates
of Current-Dollar GDP

Mean
absolute
Study Period revisions
(percentage
points)

JASZI (1965) c.vooocvvvvvsveceese s s 1947-52 3.3
1953-56 2.1

1957-61 1.2

YOUNG (1974) w.ccvveniiiniirisiies s ssines 1947-63 3.1
1964-71 1.0

Parker (1984) ... 1968-72 1.1
1978-83 1.5

YOUNG (1987) w.ccvveunrviniisinsiiies s ssssssienes 1968-77 1.8
1978-86 1.5

Young (1993) 1978-82 1.8
1983-91 1.1

Grimm and Parker (1988)..........c.coocunrermeeinneiinieriieses 1983-89 1.2
1990-97 0.8

Fixler and GAmm (2002) .........c.coevuereerereirseereeierenesireeiens 1983-92 1.1
1993-00 0.9

Fixler and GAmm (2005) ........cc.uevuereerereenseereeserenerireeiens 1983-92 1.0
1993-02 1.2

Fixler and Grimm (2008) ...........cccouerueeriimsemreeiereiecireeiens 1983-92 1.0
1993-06 1.0
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The first four studies are for GNP; the others are for
GDP. (The growth rates of the two measures rarely dif-
fer by more than 0.1 percentage point). The revisions
are for the preliminary estimates to the latest available
estimates at the time. These are shown because only es-
timates corresponding to the timing of the preliminary
estimates were made in the earliest years. All the revi-
sions are for percent changes in current dollars; publi-
cation of real current quarterly estimates of GNP
began in 1957.

The first study found MARs for GNP ranging from
3.3 percentage points in 1947-52 to 1.2 percentage
points in 1957-61 (Jaszi 1965). (See the box “The Reli-

ability of the First Estimates of GNP”) Later studies
found similar MARs for similar time periods. (Because
of annual revisions and comprehensive revisions, the
latest available estimates have changed over time.)
Studies looking at revisions to GDP for periods begin-
ning in 1983 or later have all found MARs of 0.8 per-
centage point to 1.2 percentage points, depending on
the period examined. Although not shown in the table,
the MARs for real GDP typically have been 0.1 to 0.2
percentage point larger than the current-dollar GDP
MARSs; by implication, revisions to prices have had lit-
tle effect on the MARSs of real estimates.

Earlier commentaries by BEA in its revisions studies

Early in 1942, the first estimates of current-dollar gross
national product (GNP) were published for 1929-41.!
These estimates provided the first comprehensive report
of the workings of the U.S. economy and facilitated war-
time planning.

The first complete set of interrelated and consistent
national income and product estimates was published in
1947.2 The estimates contained improved concepts and
definitions and clarified terminology and provided the
first full system of national economic accounts that
described each major sector of the economy.

Even by today’s standards, those estimates have proven
to be generally reliable. The GNP estimates published in
1942 and the estimates published in 1947 both show
essentially the same patterns of increases and decreases
and of the sizes of the increases and decreases in what is a
very volatile period for the economy (see the chart). And
the estimates are not very different from the latest avail-
able estimates for the period.

The reliability of both sets of estimates may be exam-
ined more closely by looking at the mean revision (MR)
and mean absolute revision (MAR) statistics used to
judge the reliability of more recent estimates. The values
of the MRs from the 1942 estimates to both the 1947 and
the latest available estimates—published in 2003—are
less than 0.1 percentage point, and the MR from the 1947
estimates to the latest available estimates is 0.1 percentage
point (see the table). Those compare favorably to the
MRs for the three vintages of current annual estimates, in
the 1983-2006 period, of somewhat more than 0.1 per-
centage point.

1. A more complete report on these estimates may be found in Mar-
cuss and Kane (2007). The publications providing the earliest estimates
may be found in Gilbert (1942) and Gilbert and Bangs (1942).

2. The estimates for the period 1929-46 may be found in Gilbert
(1947). This and other early publications about GNP and related esti-
mates may be found at BEA’s Digital Library, available on BEA’s Web
site at <www.bea.gov>.

The Reliability of the First Estimates of GNP

The MARs for the 1942 estimates are about 1.5 per-
centage points compared with the 1947 estimates and 1.0
percentage point compared with the latest available esti-
mates. The MAR for the 1947 estimates compared to the
latest available estimates is 1.4 percentage points.
Although these are larger than the 0.3 to 0.4 percentage
point MARs for the current annual estimates in the
1983-2006 period, they are smaller when compared with
the volatility of GNP in the two periods.

MRs and MARSs of Current-Dollar GNP Estimates, 1942-2003

[Percentage points]

Date of earlier Date of later
estimate estimate hE pEE
1942 1947 0.04 1.49
1947 2003 0.10 1.38
1942 2003 0.07 0.96

Estimates of GNP Change Published in 1942,
1947, and 2003

Percent change
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suggested that reductions in MARs in later periods
were at least a result of the estimates having been
through fewer successive revisions. Later work, how-
ever, has not supported this suggestion, except for esti-
mates for the most recent few years. As indicated in
table 4, the MARs in 1983-2006 for the three current
quarterly vintages of GDP peak with the third annual
revision estimates and decrease slightly to the latest
available estimates. Likewise, the MARs for the five
major components of GDP also decrease or increase
only slightly from the third current annual estimates to
the latest available estimates because as discussed be-
low, the MARs from the current quarterly estimates to
the latest estimates show little tendency to increase
with successive comprehensive revisions.

There are three reasons why the MARs of GDP may
not decline substantially in the near future:

Source data. BEA has increasingly incorporated
more timely and higher quality source data earlier in
the estimation process. The use of higher quality
source data is preferred because such data ultimately
leads to more accurate estimates. However, the incor-
poration of better survey data, because they replace
relatively smooth projections, also tends to raise
MAR:s.

Currently, more than half of the source data used

Table 4. Mean Absolute Revisions to Quarterly Estimates of Current-
Dollar GDP and Its Major Components in 1983-2006

[Percentage points]

Vintage of revision

Vintage of estimate Third

Prelimi-| . First | Second
Final annual

nary annual | annual Latest

Gross domestic product
Advance.... 054 067 1.01| 112 119 1.08
.......... 0.27| 0.80| 098 1.07| 1.00

..................... 079| 097 107 1.03

Personal consumption expenditures

Advance 0.38| 044| 080 1.04| 115 1.18
Preliminary ... R - 027 078 097 1.04| 1.12
FINAL..coo i | e s 0.75| 09| 1.03] 1.11
Durable goods

AdVANCE........oerree s 141 1.67| 257| 297 296, 281
Preliminary ... N I 0.75| 1.99| 269 263| 258
FINAL..oooscsrecnins | e s 1.88| 270| 258 256
Nondurable goods

Advance
Preliminary ...

3.07| 347 399 428| 542 513
I - 163 284 3.07| 437 448
..................... 2.86| 3.33| 460 4.51

Services

Advance...
Preliminary ...
Final

...| 380| 4.07| 571| 595 6.18| 6.09
B - 125| 415| 449| 473| 473
..................... 402 453 448 474

Government consumption expenditures
and gross investment’

Advance.... 201| 206| 377 422| 471 520
Preliminary ..o | covvis 093| 362 404 482 533
Final..oviiisiins | s [ 339| 392| 475/ 535

Nore. The revised estimate is the standard for comparison in calculating the mean absolute revision. See the
box “Mean Revisions and Mean Absolute Revisions”

1. Reflects a revised accounting treatment for Credit Commodity Corporation purchases and sales that had
no effect on GDP.
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for the advance quarterly estimates are based at least in
part on projections (Grimm and Weadock 2006). As
better data become available, projection-based data are
replaced. In fact, for the preliminary and final esti-
mates, more than two-thirds of the estimates are based
on revised monthly or quarterly data. Only a bit more
than one-twentieth of the first current annual esti-
mates are trend based; other sources are split evenly
between revised monthly or quarterly data and annual
data.

BEA continues to incorporate improved source data
as those data become available. For example, BEA now
incorporates the Census Bureau’s Quarterly Services
Survey (QSS) to improve BEA estimates of service sec-
tor production, though it may raise MARs.

Beyond the QSS, the likelihood of major new sur-
veys becoming available for the early quarterly esti-
mates appears limited. However, the available surveys
may lead to improved data through new methods and
more suitable records among other things. Again, such
improved source data can lead to higher MARs.

Seasonal adjustment factors. These adjustments
derive from new or revised source data that reflect
changing seasonal patterns even if there are no sub-
stantial revisions to the underlying seasonally unad-
justed data. These revisions, which continue to be
made from the first through the third annual revision,
incorporate unpredictable changes in seasonal pat-
terns.

It has been shown that revisions to seasonal adjust-
ment factors will result in revisions to the estimates.
One report was that “the average absolute revision in
quarterly changes in the seasonal factors in the period
1983 to 1988 . . . is about one-half the size of the total
revision (seasonally adjusted) from the current esti-
mates to the latest available estimates of GDP” (Young
1996). A more recent BEA study found that the MARs
from seasonal factors from the first to the third current
quarterly estimates in 1987-97 were about the same
sizes as the corresponding revisions to seasonally ad-
justed estimates of GDP and seven major components
(Fixler and Grimm 2002).

Fixler and Grimm (2002) found that the MAR to
GDP estimates that are accounted for by revisions to
seasonal factors was 1.0 percentage point.> This MAR
is about the same size as the overall MARs for periods
beginning in 1983. This reflects the fact that GDP revi-
sions resulting from revisions to seasonal adjustment
factors tend to be of the opposite sign to the revisions

3. This does not include any seasonal revisions from the current quarterly
to the first current annual estimates. BEA does not compute these revisions
and lacks the information to do so.
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to seasonally unadjusted estimates. Thus, they tend to
be offsetting.

Comprehensive revisions. To account for the
evolving economy, BEA continues to make major
methodological and definition changes via compre-
hensive revisions. For example, BEA is tentatively
scheduled to capitalize research and development
spending starting in 2013. Comprehensive revisions
also incorporate high-quality Economic Census data.
For these reasons, comprehensive revisions tend to
raise MARs.

From 1983 to 2006, there have been five compre-
hensive benchmark revisions. The first, in December
1985, included only 11 quarters in this period and is
not discussed here. The others occurred in late fall of
1991, 1999, and 2003, and—after a delay due to a shut-
down of the federal government—in the beginning of
1996. Summary statistics for revisions of current-dol-
lar GDP from the latest available estimates prior to the
comprehensive revisions to the comprehensive revi-
sion estimates are shown in table 5.

Table 5. Average Revisions to Quarterly Estimates of Current-

Dollar GDP in the Comprehensive Revisions
[Percentage points]

) N ) Mean Mean
Year of comprehensive revision Period i absolute
revision
1983:1-1991:11l 0.05 0.76
1983:1-1995:1ll -0.04 0.60
1983:1-1999:Il 0.16 0.54
1983:1-2003: 111 0.03 0.56
.......................... 0.05 0.63

The MARs are large in comparison with the MRs, as
one would expect. The MARs range from 0.54 percent-
age point to 0.76 percentage point and average 0.63
percentage point. Although there are no comprehen-
sive statistics, earlier and incomplete reviews of the
MARSs for the various revisions have suggested that the
larger contributors to them are the definition changes
rather than the statistical revisions. For example, an
earlier BEA study reported that definition changes ac-
counted for somewhat more than three-fifths of the
average upward revision to current-dollar GDP in the
1999 comprehensive benchmark revision (Fixler and
Grimm 2002).*

It does not appear that a zero MAR for GDP is an
achievable goal for three reasons: (1) by the time of the
first current annual estimates, the availability of source
data to replace trend data, the availability of revised
source data to replace preliminary data, and the avail-
ability of some annual data together result in MARs

4. Calculated from table 12.
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approaching 1 percentage point; (2) by the time of the
third annual revision estimates, the availability of
source data for periods in the future to the period be-
ing seasonally adjusted also results in MARs of about
1.0 percentage point; and (3) the changes made in the
accounts to adapt them to a changing economy, com-
bined with improved statistical methodologies, result
in MARs of more than 0.5 percentage point. Thus,
three of these factors combined suggest that there is an
asymptote of roughly 0.5 to 1.0 percentage point that is
a limiting factor to the lowest possible average of revi-
sions. This asymptote is consistent with the MARs of
the estimates of GDP from the studies shown in table
3, which are rarely much below 1.0 percentage point
after 1983.

Revisions to various vintages of estimates

In addition to the statistics for revisions to the latest
available estimates, it is useful to look at the statistics
for intermediate vintage estimates (for example, the re-
visions from the final current quarterly estimates to
the first current annual estimates). Intermediate vin-
tage MARs for current-dollar GDP and selected com-
ponents are shown in table 4. MARs for the current
quarterly estimates of GDP increase steadily, reaching
their largest values when calculated using the third
current annual estimates. The MARs decline slightly
from the third annual to the latest estimates. The MAR
from the advance estimates to the first annual esti-
mates is about 0.2 percentage point larger than the
MARs of the preliminary and final estimates to the first
annual estimates and about 0.1 percentage point larger
than the MAR from the preliminary and final esti-
mates to all later estimates.

The MARs for PCE also increase steadily but remain
somewhat below the corresponding MARs for GDP
until the latest estimates, which are about 0.1 percent-
age point larger. The MARs for all of the other selected
components are larger than those for GDP and PCE.
They also increase as successively later vintages are
used to measure revisions; somewhat fewer than half
reach peak values with the third current annual esti-
mates, and the rest reach peak values with the latest
available estimates. As mentioned above, changes in
the accounting for the Commodity Credit Corpora-
tion’s loan program sharply increased the MARs for
federal government expenditures; if the sample period
is truncated to 1992 and later, these MARs are roughly
halved.

The MRs for current-dollar GDP and the selected
components are shown in table 6. They are small in
comparison with the MARs and show little tendency to
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increase when measured using successive later vintage
estimates. As discussed above, the MRs to the latest
available estimates for GDP include the effects of defi-
nitional revisions that have tended to raise the rates of
growth. These definition changes also affect the MRs
to the current annual vintage estimates; definition
changes also tend to increase the rates of growth in
MRs relative to the current quarterly vintage estimates
until the new definitions were incorporated into the
current quarterly estimates. As an example, about one-
fifth of the first current annual estimates have defini-
tion changes that are not in the current quarterly esti-
mates for the same periods. Two-fifths of the second
current annual estimates and three-fifths of the third
current annual estimates have such changes. These re-
visions are not errors, but represent the effects of
changing definitions in the NIPAs.

The MRs for PCE from the three current quarterly
vintages of estimates to the various subsequent vin-
tages are similar in size to those for GDP. Through the
second current annual estimates, the revisions are
slightly smaller; for the third current annual estimate
and the latest available estimate, they are somewhat

Table 6. Mean Revisions to Quarterly Estimates of
Current-Dollar GDP and Its Major Components in 1983-2006

[Percentage points]

Vintage of revision
Vintage of estimate ) ) ’
Prelim- | . First {Second| Third
inary Final annual | annual | annual Latest
Gross domestic product
Advance 0.18| 0.19 025 026 030 0.38
Preliminary 0.01 0.07| 007 013 020
FINal oo | vssessiines | e 0.06| 0.6 0.12| 0.19
Personal consumption expenditures
Advance 011 0.11 013 023 031 0.39
Preliminary -0.01 0.02| 0.11 0.18| 0.27
FINAL oo | ssessesees | sevvssenns 0.02| 0.11| 0.18| 028
Gross private domestic investment
Fixed investment
AQVANCE ...ovvvv v 051 073 0.88| -0.16| -0.20| 0.00
Preliminary 0.23 0.38| -0.70| -0.70| -0.50
FINAL vt cecinseennessssseseessssensssnsseeees | seeevessnnes | cessssnnee 0.15| -0.94| -0.95| -0.73
Equipment and software
Advance 0.82| 1.23 1.11| -0.73| -0.86| -0.68
Preliminary 0.40 028 -162| -1.77| -1.51
L2107 OO OPTORPPPTOI IFPOORRPPOS DO -0.12| -2.03| -220| -191
Change in private inventories ' ............ | .occceeees [ covevenns Lo [ | v [ e
Net exports of goods and services
Exports
AQVANCE ...covvvviveeesrieses i 1.24| 159 157 1.95| 243| 213
Preliminary 0.35 034| 070 1.16| 0.89
FINAL v | eeevsesinees [ ervseinnes -0.01| 035 081 054
Imports
071 1.05 0.88| 092 094 081
0.34| -0.03| 0.17| 0.8 0.10
....................... -0.37| -020| -021| -0.24
Government pi
and gross investment
Federal
AQVANCE ...covvvvvveeesriei i 0.36| 0.09 051| 047 -0.01| 0.30
Preliminary -0.26 0.16| 0.09| -0.34| -0.05
FINAL v | seevvesinees | ceveiinnes 042| 036| -0.05| 0.21
State and local
AQVANCE ..o 021 020 0.34| 033 063 054
Preliminary -0.02 0.13| 015 044| 032
FINAL vt ceinmsennesmsseseesssssessssssnseees | seeesessnees | cevsssnnne 0.14| 0.18| 046| 034

1. Negative values in some quarters make the calculation of percentage changes impossible.
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less than 0.1 percentage point larger. All the MRs are
positive except the MR from the preliminary to the fi-
nal current quarterly estimates.

The MRs both for fixed investment and for equip-
ment and software investment are nearly all positive
through the revisions to the first current annual esti-
mates and are negative for revisions to subsequent vin-
tages. These patterns reflect the patterns for equipment
and software investment, which declined 2.0 percent-
age points to negative values from the first to the sec-
ond current annual estimates. MRs to subsequent
vintages are also negative.

MRs for the advance estimates of exports are posi-
tive. They are the largest for all components, peaking
with the third current annual estimates and then de-
clining slightly. MRs for the preliminary estimates fol-
low pretty much the same pattern, but at lower values.
MRs for the final estimates start at a small negative
value and become increasingly positive through the
third current annual estimates before declining.

MRs for the advance estimates of imports fluctuate
from vintage to vintage, mostly at values just below 1.0
percentage point. MRs for the preliminary estimates
fluctuate, primarily at small positive values. MRs for
the final estimates fluctuate between —0.2 percentage
point and —0.4 percentage point.

The MRs for the current quarterly estimates of fed-
eral government consumption expenditures and gross
investment range from —0.3 to 0.5 percentage point,
with no particular patterns, and most are positive. The
MRs for state and local government are generally posi-
tive, with peak values of 0.4 to 0.6 percentage point
with the third current annual estimates, and decline
about 0.1 percentage point with the latest available es-
timates.

Relationships among various vintages

Some observers have found that revisions are some-
times related to other vintages of revisions. However,
others—including Grimm and Parker (1998)—have
found much less of a correlation. At least two sorts of
revisions might be related: the relationship between re-
visions in adjacent periods and the relationship be-
tween revisions in adjacent vintages of estimates for
the same periods.

Relationships between revisions in adjacent periods
may be analyzed by regressions based on

Rev, = a+a,;Rev,_,

The upper panel of table 7 shows the results of these
regressions for GDP and five of its six major compo-
nents. Summary results are shown for each of the six
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vintages and components; the estimated coefficients
a), the p-value of the estimated a, coefficients, and the
R-bar square for the estimated equation. No a; coeffi-
cients for the vintages of GDP or PCE estimates are
significant at a value of p < 0.05. Fourteen of the coeffi-
cients of the other 24 components and vintages are sig-
nificant, ranging from 2 for fixed investment to 5 for
imports. The explanatory power of the equations,
however, is very slight; 11 of the 14 equations with sig-
nificant coefficients have R-bar squares of less than
0.10, and only 1 has an R-bar square of more than 0.40.

Relationships between revisions in adjacent vintages
of estimates for the same periods may be analyzed by

Table 7. Regression Equations Explaining Revisions to the Various
Vintages of GDP and Its Major Components in 1983-2006

[Coefficients and summary statistics]

ANGE! prejim- | Final to | Firstto | Second | Third
relimi- | nary to | first | second | tothird | annual
Estimation period pnary final | annual | annual | annual |to latest
. . 1983:1- | 1983:I- | 1983:I-
1983:1-2006:V 1 2005:1v | 2004:1V | 19991V
Using the previous quarter’s
revision to the same vintage
as explanatory variables
Gross domestic product. 0.030| 0.100| -0.014| -0.056 | 0.029 | -0.148
P-value .......c...... 0.778| 0.334| 0.895| 0598| 0.788| 0.223
R-bar square -0.010| -0.001| -0.011| -0.008| -0.011| 0.008
Personal consumption
expenditures ... -0.014| -0.077| 0.138| -0.078| -0.048| -0.192
P-value 0.891| 0.456| 0.182| 0.458| 0.659| 0.113
R-bar square -0.011| -0.005| 0.009| -0.005| -0.009| 0.023
Fixed investment 0.008 | -0.346| -0.211| 0.025| -0.172| -0.123
P-value .......... 0.939| 0.001| 0.038| 0780| 0.111| 0.310
R-bar square . -0.011| 0.110| 0.035| -0.010| 0.018| 0.001
Exports..... 0.281| -0.081| -0.221| -0.171| -0.250| -0.581
P-value .. 0.006| 0.435| 0.032| 0.105| 0.019| 0.000
R-bar square 0.069| -0.004| 0.038| 0.018| 0.052| 0.332
Imports 0.581| 0.063| -0.822| -0.275| -0.321| -0.313
P-value .. 0.000| 0.542| 0.000| 0.009| 0.002| 0.010
R-bar square .| 0.029| -0.007| 0671 0.064| 0.101| 0.084
Government consumption
expenditures and gross
investment -0.009| 0.076| -0.249| -0.224 | -0.303| -0.068
P-value ...... 0.933| 0.464| 0.015| 0.033| 0.004| 0.566
R-bar squar -0.011| -0.005| 0.052| 0.040| 0.081| -0.010
Using the previous vintages of
revisions as explanatory
variables
Gross domestic product. 0.115| 0.089| 0.903| -0.034 | -0.282
P-value .............. 0.036| 0.781| 0.000| 0.546| 0.160
R-bar square . 0.036 | -0.010| 0.065| -0.007| 0.015
Personal consumption
expenditures ... -0.104| -0.277| -0.053| -0.032| -0.103
0.208| 0.306| 0.571| 0.687| 0.644
R-bar square ..... 0.006 | 0.001| -0.007| -0.010| -0.012
Fixed investment -0.070 | -0.442| -0.123| -0.057 | -0.299
P-value........... 0.237| 0.080| 0.241| 0.508| 0.079
R-bar square . 0.004| 0.022| 0.004| -0.006| 0.032
Exports..... -0.015| -0.806 | -0.161| 0.290| -0.802
P-value .. 0.789| 0.000| 0.016| 0.277| 0.000
R-bar square -0.010| 0.191| 0.052| 0.002| 0.424
Imports 0.004| -0.262| -0.117| -0.373| -0.111
P-value .. 0.922| 0.571| 0.005| 0.001| 0.127
R-bar square -0.011| -0.007| 0.074| 0.131| 0.016
Government consumption
expenditures and gross
-0.125| 0.172| -0.119| 0.400| -0.267
0.024| 0.563| 0.070| 0.013| 0.130
0.043| -0.007| 0.025| 0.059| 0.020
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regressions based on
Rev, = by +b;Rev,_;

The lower panel of table 7 shows the results of the
regressions. Two of the vintages of revisions of GDP
are statistically significant. The R-bar squares of the
two equations are small, however, at less than 0.10.
None of the vintages of revisions of PCE or fixed in-
vestment have statistically significant b, coefficients.
Five of the ten equations for exports and imports have
significant b, coefficients, and three of the five have R-
bar squares of more than 0.10. Two of the equations
for government have significant coefficients, but their
R-bar squares are well below 0.10.

Regression results for both equations suggest that
revisions do have modest momentum across both se-
quential time periods and sequential vintages. The rel-
atively large numbers of significant coefficients for
exports and imports suggest that a closer examination
of them at a finer level of detail might find some pat-
terns that could be adjusted to yield improved esti-
mates. However, the rather low R-bar squares of the
equations with significant coefficients suggest that any
improvements are likely to be modest.

Another way of measuring revisions

Studies of revisions to the NIPAs have typically fea-
tured revisions to percent changes to GDP and its
components. Percent changes are used because the size
of the economy has grown greatly over time. For exam-
ple, GDP in 2006 is about four times the size of GDP in
1983, and a 1 dollar revision in 1983 is proportionally a
much larger revision than a 1 dollar revision in 2006.
The use of percent changes has some disadvantages.
First, percent changes cannot be used to measure
changes in variables such as change in private invento-
ries that have both positive and negative values; a per-
cent change has no meaning, for example, when going
from a negative value in one period to a positive one in
the succeeding period. Second, the effects of percent
changes in two components cannot be directly com-
pared. A 1 percent revision in PCE, which accounts for
roughly 66 percent of GDP, means much more to the
overall economy than a 1 percent revision in fixed in-
vestment, which accounts for roughly 14 percent of
GDP. Third, there is a well-known phenomenon that
the revisions to larger aggregates, measured in percent-
change terms, are typically smaller than those to their
components because subcomponents’ revisions tend
to offset one another. With a percent-change formula-
tion, however, the offsets cannot be examined directly.
An alternative approach is to use a trended series to
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scale the revisions to produce dimensionless units so
that a 1 unit revision at the end of the period of analy-
sis means about the same thing as a 1 unit revision at
the beginning of the period. Differences in the scaled
measures can be used in the same way as percent
changes are used.

The scaling is done by dividing the values of the re-
visions by trend GDP. A trend GDP series is con-
structed using a Hodrick-Prescott filter.> This trend
GDP is used as the denominator, and the GDP compo-
nents are used as numerators, in calculating de-
trended measures of revisions to the components.®
More specifically, the de-trended measure for the i*
component of GDP in period t is simply DGDP;(t) =
GDP;(t) | TGDP(t), where TGDP is trend GDP. The re-
sults of the de-trending are scaled dimensionless units
because both numerators and denominators are in
dollars. (For ease of exposition, the de-trended mea-
sures also are multiplied by 100; this has no effect on
the discussion of results.)

To illustrate how the scaling by trend GDP permits
the calculation of revisions when estimates for succes-
sive periods are of the opposite sign, consider the final
current quarterly estimates of change in private inven-
tories, which were $49.8 billion in the fourth quarter of
2000 and —$26.1 billion in the first quarter of 2001 (ta-
ble 8). Calculation of a percent change is impossible in
this case. Similarly, a percent change cannot be calcu-
lated for the latest estimates of $41.4 billion and —$.9
billion. Changes and revision in change, however, may
be calculated for these values when divided by trend
GDP.

Table 8. Change in Private Inventories

Billions of dollars De-trended units
Final Latest |Revision| Final Latest |Revision
2000:1V oo 498 414 -84 0.507| 0.421| -0.086
2001:1... -26.1 -0.9 25.2 -26.3 -01| -0.04
Change......ccuevereeeneeieeiinnes -759| -423 33.6 -0.77| -0.521| 0.249

The value in the lowest cell in the right column is
the revision in change; note that it is the sum of the ab-
solute value of the revisions across vintages (summing
down the column “Revision”), and equivalently, the
difference between the change in the latest and the
change in the final over time (going across the bottom

5. The trend estimates here use a penalty (lambda) parameter of 1,600
and are not unique; a different lambda—or an alternative, such as a loga-
rithmic tend—will yield somewhat different estimates of trend GDP. Also,
the de-trending methodology is not ideal, because the longer term shares of
the components in GDP change over time; in particular, the share of
imports increases from about 10 percent in 1983 to more than 16 percent in
2006.

6. The values of trend GDP in the sample period vary between 98 percent
and 102 percent of the latest estimates of GDP.
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row of the right-hand vintage columns). Thus the revi-
sion in change can be viewed as either the revision in
vintages for a point in time or the movement in the
vintage estimates over time. The time series of the revi-
sion-in-change units may be used to calculate the MRs
and MARs of the estimates from the final to the latest
vintage. More specifically, using the right “Revision”
column, the MR would be 0.038, and the MAR would
be 0.124. The same methodology may be used for
other combinations of vintages, for GDP, and for its
components.

The results of this de-trending methodology are di-
rectly comparable among components as well as for
aggregates like GDP.” A 1 unit MAR in a component
will, ceteris paribus, yield a 1 unit MAR in GDP. Simi-
larly, a 1 unit revision in one component means the
same as a 1 unit revision in another component.®

The scaling methodology both allows the calcula-
tion of revisions to estimates of change in private in-
ventories (CIPI) and a direct evaluation of their impact
on revisions to GDP. Chart 1 and table 9 show the
MARs from the final current quarterly estimates to the

7. This methodology can only be used for current-dollar GDP. BEA esti-
mates real GDP by chaining together its components. As a result, real GDP
does not equal the sum of its components.

8. Because the constant-share assumption does not quite hold, the results
of the scaled revisions for the components are not precisely additive; this
has little effect on the qualitative results described in this section.

Chart 1. GDP and Components: Ratios to GDP
(percent) and MARSs (units), 1993-2006
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latest estimates for GDP, CIPI, and final sales for the
fourth quarter of 1993 to the fourth quarter of 2006,
expressed as revisions to scaled first differences in their
ratios to trend GDP (units).’ The MAR for final sales is
nine-tenths the size of the MAR for GDP, but the MAR
for CIPI is two-thirds the size of the MAR for GDP.??
The effects on GDP are not the sum of the two MARs,
because the revisions to final sales and CIPI are nega-
tively correlated, with a correlation coefficient of
—0.17, and the revisions partly offset one another. As a
result, although MARs to CIPI are large relative to
those to GDP and far more than in proportion to the
share of CIPI in GDDP, their effects are partly offset by
revisions to final sales.

The methodology may be used to compare the revi-
sions in all of the components of GDP. MARs and aver-
age ratios of all current quarterly estimates of
components to trend GDP are shown in table 9. The
ratio of PCE to trend GDP is slightly more than two-
thirds. The ratios of the other components of final
sales to trend GDP are very roughly similar to one an-
other, ranging from about 10 percent to 20 percent.!
The MAR for PCE is second only to the MAR for CIPI.

9. This period was chosen to avoid the large revisions in historical esti-
mates of CIPI that were introduced in the December 1991 comprehensive
NIPA revision. These revisions resulted from the reclassification of the
highly volatile purchases and sales of the Commodity Credit Corporation
from the government sector to the business sector, which had no effect on
GDP. The period also incorporates the improvements in estimates of inter-
national trade in goods that were introduced in the December 1985 com-
prehensive NIPA revision.

10. The choice of trend methodology appears to make little qualitative
difference. If a logarithmic trend fitted to GDP in the first quarter of 1983
and the fourth quarter of 2006 is used as the scaling variable, the MARs for
GDP and its major components are modestly higher, but the same relative
patterns are observable.

11. Because imports are subtracted and the other components are added
to calculate GDP, the ratios for all components (including CIPI) sum to
about 124 percent of GDP.

Table 9. Ratios to Trend GDP and Average Revisions
to the Latest Estimates in 1993-2006

Mean absolute revisions

Mean revisions'

Ratio

Prelim- | .. Prelim-| .
Advance inary Final [Advance inary Final
(Percent) (Units) 2
Gross domestic product....... 100.0 26.3| 236 241 5.9 1.7| -05
Personal consumption
expenditures..... . 67.2 155| 13.3| 137 1.0 05| -0.3
Fixed investment .. 15.6 9.6 9.3 9.2 4.2 19| -0.4
Change in private
inventories ... . 0.4 17.2| 157| 155 -07| -05| -0.2
Exports....... . 9.7 127 105 107 38 1.0/ 09
Imports 12.3 14.4 83| 79 37 05| 1.1
Government consumption
expenditures and gross
investment 19.3 6.2 6.8 6.1 24 06| 13
Final sales..............ccccoonuunnee. 99.6 257 236| 223 70, -08| -0.8

Nore. Final sales equals GDP less the change in private inventories.
1. Mean revision components do not sum to total because of approximation methodologies.
2. Units are current-dollar values divided by trend GDP.
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But the ratio of PCE to trend GDP is smaller than that
for the other components. The sum of the MARs for
the final current quarterly estimates of the components
of final demand is 47.6 units, somewhat more than
twice the MAR for final demand because revisions in
the components tend to offset one another.

The results are similar for the advance and final esti-
mates (they are not shown in this study). The MARs
for GDP, final sales, and all other components except
government consumption expenditures and gross in-
vestment decline from the advance to the final esti-
mates. The MARs for GDP, PCE, and exports increase
modestly from the preliminary to the final estimates.
The MAR:s for the other components decline.

Chart 2 shows the ratios of the latest estimates of the
six major components of GDP to GDP. The ratio of
PCE to GDP is by far the largest, and the ratio of CIPI
to GDP is by far the smallest. The ratios of the other
four components to GDP are roughly similar in size.
The chart also shows the MARSs of the final estimates of
the scaled components. The MAR for CIPI is the larg-
est, followed by PCE, exports, fixed investment, im-
ports, and government. The revisions of the
components tend to be offsetting, and as a result, the
MAR for GDP is only moderately larger than that of fi-
nal sales. In turn, as the result of offsets, the MAR for
final sales is only moderately larger than the MARs for

Chart 2. GDP Components: Ratios to GDP
(percent) and MARSs (units); 1993-2006
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its five components.

As indicated in table 9, the MRs are small in com-
parison with the MARs. For the advance estimates, the
MRs are positive for GDP and all components except
CIPI. These MRs reflect the same small positive biases
on a percent-change basis that were noted above. For
the preliminary estimates, the MR for GDP is much
smaller, and the MR for final sales is negative. For the
final estimates, the MRs for GDP, final sales, and three
of the six GDP components are negative.

Regarding the MARs for GDP, the contribution of
CIPI is the largest and is far out of proportion to CIPI’s
share. The contributions of the revisions to the major
components of GDP tend to be offsetting, and the
MAR for GDP is about half the size of the sum of the
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MARSs of its components.

In sum, the methodology shows that the direct im-
pacts on GDP of revisions to CIPI are somewhat larger
than those for any of the five major components of fi-
nal sales and are about two-thirds as large as those for
all of final sales. This approximate result cannot be re-
vealed with the use of percent changes.

Revisions to Current Annual
Estimates of GDP

MRs and MARs for the “sum of finals” and the three
current annual estimates are shown in table 10.!2 The

12. The sum of finals is the average GDP level of the most recently avail-
able estimates for the quarters of the year. This average level is then used to
calculate growth rates.

Table 10. Average Revisions to Annual Estimates of GDP and Its Major Components in 1983-2006
[Percentage points]

Mean absolute revisions Mean revisions Mean absolute revisions Mean revisions
Current- Current- Current- Current- Real
dollar GDP | Fe@l G0 | gl gpp | Real GDP dollar GDP |R€8GDP) diarGpp | GDP
Gross domestic product Second annual. 1.58 174 0.35 0.15
Sum of finals 0.42 0.65 0.20 0.21 Third annual 1.41 1.51 0.24 0.17
First annual 0.39 0.56 0.13 0.27
Second annual 0.33 048 0.16 0.33 Residential
Third annual 0.29 0.41 0.12 0.37 Sum of finals.... 1.43 1.28 0.67 0.29
i . First annual .. 0.85 1.01 009 -0.15
Personal consumption expenditures Second annual. 0.84 073 0.17 0.14
Sum of finals 0.55 0.56 0.35 0.34 Third annual..... 0.98 0.82 026 018
Firstannual ..o 045 0.56 0.23 0.37
Second annual 0.35 0.46 0.20 0.37 in ori i ies!
Third annual 0.29 0.4 049  oasl| Changeinprivate inventories
Durable goods Net exports of goods and services?
Sum of finals 1.24 1.18 0.49 043 Exports
e 1Bl oA O UM OF Nl 082| 125 036 032
Third annual 1.03 091 030  044|| Firstannual 073 110 048 032
Second aNNUAL.......crvvrerrverriree e 0.61 0.89 022 -0.01
Nondurable goods Third annual 0.72 0.99 -0.10| -027
Sum of finals 0.59 0.81 0.08 0.31
First annual 0.57 0.76 0.02 0.29 Imports )
Second annual 027 0.49 0.10 0.35 SUM OF fINAIS ovevsvvvrrverrrerssnins i 0.62 1.10 031 -0.34
Third annual 0.25 0.51 0.05 0.35 First annual 0.46 0.81 022| -0.18
Second ANNUAL.......curvverreerrirserieeeeiseeriines 0.42 0.69 0.13| -0.12
Services Third annual 0.42 0.69 0.03| -0.14
Sum of finals 0.69 0.60 047 0.37
First annual ... 0.60 0.60 0.32 0.44||Government consumption expenditures and
Second annua 0.59 0.54 0.24 040|| gross investment
Third annual 0.48 0.51 0.27 0.51 SUM OF fiNalS ..o 0.61 0.76 0.22 0.48
First annual 0.54 0.63 0.11 0.34
Gross private domestic investment Second annual 057 0.68 0.14 0.28
Sum of finals 2.07 1.97 -0.52 -0.86(| Third annual 0.55 0.58 0.01 0.18
First annual .........ccoceeereneenninencessese e 1.86 1.81 -0.46 -0.64
Second annual 1.38 1.35 0.01 0.01 Federal
Third annual 123 1.25 -0.04 0.07 SUM OF fINAIS v 1.00 1.33 024 027
Fixed investment First annual 0.94 1.33 0.08 0.28
Sum of finals 155 148 088 088 _?ﬁicrgr;dnzsgral ................................................ (1)?? 131 8;2 8gg
First annual 1.60 1.33 -0.97 -0.77
Second annual 0.99 0.91 0.06 0.19 Defense
Third annual 0.88 0.82 0.17 0.18 Sum of finals.... 063 100 009 004
—_— First annual .. 0.54 0.76 -0.04 0.10
Nonresidential Second annual. 046 050 003 0.14
SUM Of fiNAIS ..oooe e 1.83 2.16 -0.97 -1.36 Third annual 0.53 0.41 0.09 0.07
First annual 1.55 1.71 -0.78 -1.05 ’ ’ : : ’
$econd anNUal .......ccccoveeevvvvveervsssssneceesssieienns 1.12 1.52 0.39 0.73 Nondefense?
Third annual ty24902r) 02 Sum ot finas .. 377|348 038 020
Structures First annual .. 375 2.95 0.19| -0.08
Sum of finals . 232 1.91 0.64 0.18 Second annual. 3.54 2.88 0.52 0.45
First annual ... 1.37 0.95 0.39 0.30 Third annual..... 4.46 3.61 0.45 0.08
Second annua 1.03 1.22 0.60 0.71
Third annual 1.09 1.26 0.37 0.49|| State and local
Sum of finals 0.84 0.99 0.27 0.44
Equipment and software First annual 0.63 0.74 0.17 0.38
Sum of finals . 229 245 -1.54 -1.71 Second annual...... 0.63 0.69 0.10 0.25
First annual ... 217 2.39 -1.20 -1.42 Third annual 0.50 0.48 -0.12 0.11

1. Negative values in some quarters make the calculation of percentage changes impossible.
2. A 1991 change in the accounting treatment of purchases and sales of agricultural goods by the

Commodity Credit Corporation affected nondefense revisions, but not GDP revisions.
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estimates are in percent changes of annual estimates of
current-dollar and real GDP and its major compo-
nents.

The MARs for both current-dollar and real GDP are
much smaller than the MARs for the three current
quarterly vintages. The sizes of the MARs generally de-
crease as the annual estimates are revised. For current-
dollar GDP, the largest decrease is between the first and
second annual estimates. For real GDP, the decreases
get slightly smaller with each successive vintage.

The results reflect two factors: (1) annual estimates
are unaffected by revisions to seasonal adjustments,
and (2) revisions, such as the replacements of quarterly
extrapolations with interpolations, do not affect an-
nual estimates.

Except for some vintages of estimates of current-
dollar and real PCE, the MRs for GDP are smaller than
the MRs for its major components. Among the com-
ponents, PCE has the smallest MARs, and federal non-
defense expenditures has the largest. The latter reflects
the changes in treatment of the Commodity Credit
Corporation’s commodity loan program; if the sample
period is truncated to 1992-2006, the MARs are one-
half to one-tenth those shown in the table.

The MRs for the sum of finals estimates of current-
dollar GDP are about the same as the MRs for the cur-
rent quarterly estimates; the MRs for the annual vin-
tage estimates of real GDP have somewhat larger
positive values. These patterns reflect similar patterns
of MRs for current-dollar and real PCE. The MRs for
current-dollar and real fixed investment are negative,
reflecting increasingly negative MRs for equipment
and software investment. Although the MRs for cur-
rent-dollar imports are small positives, the MRs for
real imports are negative; these differences reflect up-
ward revisions in the price of imports. The MRs for
most other components of GDP are generally small
positives.

Revisions to Quarterly Estimates of GDI
Advance estimates of GDI are not prepared, and
since 1995, preliminary estimates of fourth-quarter
GDI have not been prepared. As a result, this discus-
sion is mainly about revisions to the final estimates for
1983—2006. Net national factor income (similar to
what was labeled national income prior to the 2003
comprehensive revision) has the same publication
schedule.’* When advance and preliminary current

13. The present measure named “national income” has a somewhat dif-
ferent definition.
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quarterly vintages of the estimates of components of
GDI have been published, revisions statistics for these
are shown (table 11). Generally, revisions to the com-
ponents have the same general trend as the revisions to
GDP components—including very small tendencies
for downward movement in MARs.

Table 11. Average Revisions to Quarterly Estimates of GDI and
Selected Components in 1983-2006

[Percentage points]

Mean absolute revisions Mean revisions
Prelimi- . Prelimi- .
Advance nary Final |Advance nary Final
Gross domestic income ........... | 0.89 0.01
Consumption of fixed capital ' ..... 3.08 3.07 3.03 1.75 1.70 1.49
Taxes on production and imports 2.82 2.82 3.94 0.28 0.10 0.15
Net national factor income? 147 | [ -0.03
Compensation of employees.. 1.53 0.39 0.16 0.15
Proprietors’ income with IVA a
CCAdj 9.28| -125| -0.84| -0.63
Nonfarm 468 -1.04| -0.60| -047
Rental income of persons with
IVA and CCAdj®.......covvmeren 276.83| 96.48| 81.04|-253.28| -73.51| -57.92
Corporate profits with IVA and
G o [ [ 15.39 [ e -2.85
Net interest and miscellaneous
PAYMENS ..vvvvvereessvevvsssenersssss |eeeessssnnes 837 836 073| 047

IVA inventory valuation adjustment

CCAdij capital consumption adjustment

1. Excludes 1985:1ll because an extremely large value in this quarter distorts the results.

2. Equals national income plus subsidies less taxes on production and imports, business current transfer
payments (net), and current surplus of government enterprises.

The MARs for the final estimates of GDI and net
national factor income are similar to those for current-
dollar GDP; MARs for GDI are very slightly smaller;
and MARs for net national factor income are a bit
larger. Among the components of net national factor
income, only compensation of employees has MARs
similar to those for most of the major components of
GDP. For the other components, the MARs are much
larger, reflecting the limited availability of quarterly
source data. For example, corporate profits are esti-
mated using sources such as corporate financial state-
ments; beginning with the second annual revision
estimates, tax return data are used for the estimates.
Very large MARs for rental income result from small
dollar-denominated revisions when the base period
values are near zero; this results in large percentage-
point revisions. The large MARs for proprietors’ in-
come reflect generally large revisions to farm propri-
etors’ income; the MARs for nonfarm proprietors’
income are half the size of those for the totals.

The MR for the final estimates of GDI is quite small
and positive. This primarily reflects a positive MR for
consumption of fixed capital. The MRs for the compo-
nents of net national factor income are mostly negative
and are largely offset by a positive MR for compensa-
tion of employees. Again, the large negative MR for
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rental income translates from quite small dollar-de-
nominated revisions.

Additional revisions to estimates of
compensation of employees

Beginning with the first quarter of 2002, BEA has re-
vised certain income-side estimates 2 months after the
release of the final estimates of quarterly personal in-
come. This has allowed the incorporation of private-
sector data from the Bureau of Labor Statistics (BLS)
Quarterly Census of Employment and Wages
(QCEW); these data are tabulations that originate
from the state unemployment insurance (UI) system
and from the UI program for federal civilian employ-
ees. The QCEW data are from quarterly state UI con-
tribution reports—also known as form ES-202—that
are filed by employers in the industries that are covered
by, and subject to, each state’s UI laws and by federal
agencies; these data are available 5 months after the
end of each quarter. The QCEW data for almost all pri-
vate industries, for federal government civilian em-
ployees, and for state and local government employees
account for 95 percent of wages and salaries.

The QCEW data are used to replace the more lim-
ited information used in the current quarterly esti-
mates. The advance, preliminary, and final estimates of
wages and salaries incorporate data from the BLS
monthly current employment statistics payroll survey
of nonfarm employment, hours, and earnings. This
survey covers hours and earnings only for production
workers (or for nonsupervisory workers in service in-
dustries) and does not include commissions, tips, bo-
nuses, or gains from exercising nonqualified stock
options. Thus, the BLS monthly survey misses a sub-
stantial portion of the wage and salary compensation
of high-wage workers.

In the sample period, there are just 20 quarters of
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information on revisions to the QCEW estimates of
compensation. First current annual revision estimates
are used as the standard of comparison for the revi-
sions in order to allow the longest possible sample pe-
riod, 2002 to 2006, and to avoid an untidy mixture of
revisions to first, second, and third annual estimates.
Table 12 shows the MARs for compensation for the
final estimates and the QCEW estimates. The MAR for
the 20 quarters preceding the first quarter of 2002 is
also shown for comparison. The MAR for the final es-
timates increases 0.8 percentage point from the earlier
to the later period. The MAR for the QCEW-based es-
timates is slightly lower than the MAR for 1997-2001.
Table 12. MARs for Compensation of Employees

[Percentage points]

First annual First annual
less final less QCEW
1997-2001 . 119 s
20022005 .....coorerrereriereeeieer et 2.03 113

Clearly, the incorporation of the QCEW data has
improved the reliability of the estimates of compensa-
tion.

Revisions to Annual Estimates of GDI
The MAR for the sum of finals estimate of GDI is simi-
lar to the MAR for the “final” current quarterly esti-
mate (table 13). The MARs for the three current
annual estimates are half that size or less. The MARs
for consumption of fixed capital and taxes on produc-
tion and imports are generally less than half those for
the current quarterly estimates.

The MARs for net national factor income are
smaller than the MARs for the final current quarterly
estimates. The MARs decline to a low with the second
annual estimate and then increase slightly. The MARs
for compensation of employees are generally smaller
than the corresponding MARs for factor income but

Table 13. Average Revisions to Annual Estimates of GDI and Selected Components in 1983-2006
[Percentage points]

Mean absolute revision Mean revision
Sum of First Second Third Sum of First Second Third
finals' annual? annual® annual* finals' annual? | annual® | annual*
Gross domestic income 0.80 0.40 0.27 0.36 0.19 0.06 0.04 0.13
Consumption of fixed capital 1.84 1.11 1.14 1.35 0.72 0.56 0.71 0.11
Taxes on production and imports 1.16 0.74 0.73 0.88 0.42 0.34 0.22 0.09
Net national factor income? 0.82 0.48 0.34 0.44 0.16 0.08 0.04 0.10
Compensation of employees............ 0.93 0.34 0.19 0.22 0.13 0.09 0.08 0.12
Proprietors’ income with IVA and CCAdj ... 3.87 2.61 1.73 2.46 0.68 0.53 -0.04 0.30
NONFAIM oo 3.79 3.08 2.15 291 0.36 0.29 -0.01 0.22
Rental income of persons with IVA and CCAdj®..
Corporate profits with IVA and CCAdjj ............ 7.83 6.63 4.31 3.36 -0.56 -0.19 -057| -1.16
Net interest and miscellaneous payments 5.87 5.25 3.18 2.23 0.68 0.26 -0.30| -0.28

IVA inventory valuation adjustment

CCAdij capital consumption adjustment

1. Sum of final estimates are for 1983-2006.
2. First annual estimates are for 1983-2005.

3. Second annual estimates are for 1983-2004.

4. Third annual estimates are for 1983-99.

5. Equals the present definition of national income plus subsidies, less taxes on production and imports,
business current transfer payments (net), and current surplus of government enterprises.

6. Negative values in some years make the calculation of percent changes impossible.



30 The Reliability of the GDP and GDI Estimates

follow a similar pattern. The pattern of MARs for pro-
prietors’ income follows a similar pattern, but they are
considerably larger. The MARs for corporate profits
and for net interest are very roughly twice the size of
the MARs for proprietors’ income, but they decline
steadily with succeeding vintages of estimates.

The MRs for GDI, net national factor income, and
compensation are generally positive and often smaller
than most of the current quarterly estimates of the
same measures. The MRs for corporate profits and for
net interest show tendencies to be increasingly negative
with successive vintages.

GDP Versus GDI

GDP measures activity as the sum of all final expendi-
tures in the economy plus changes in private invento-
ries. GDI measures the sum of all incomes generated in
production. They differ in practice because all of the
transactions underlying them are not recorded and be-
cause seasonal adjustments and interpolations and ex-
trapolations are not made by identical methodologies.
The difference between them is known as the statistical
discrepancy.'

In the long run, GDP and GDI have similar levels
and percent movements. In the 10 year period of 1997
to 2006, a graph of the latest values of the two mea-
sures would show two largely overlapping lines. Chart
3 shows percent changes of the final and latest esti-
mates of the two measures. The upper panel shows
changes in the final estimates of the two measures.
Both measures are quite volatile with peaks and
troughs appearing every few quarters and with peaks
and troughs generally occurring in the same quarters.
The lower panel shows changes in the latest estimates
of the two measures. Again, peaks and troughs occur
every few quarters, but the peaks and troughs of the
two measures are less closely aligned.

A closer look at the distributions of the measures
finds that for both vintages and measures, the hypoth-
esis that the changes are normally distributed cannot
be rejected even at the 50 percent level of confidence.
The variances of the GDI estimates decline from 4.76
percentage points for the final estimates to 4.14 per-
centage points for the latest estimates. In contrast, the
variances of the GDI estimates increase from 4.10 per-
centage points for the final estimates to 5.80 percent-
age points for the latest estimates.

14. For a more complete discussion of the statistical discrepancy and its
causes, see Grimm (2007).
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The correlations of GDP with GDI for the two vin-
tages also show a weakening relationship for the latest
vintage. The correlation of the two measures is 0.87 for
the final estimates and 0.59 for the latest estimates. The
correlation of the final GDP estimates with the latest
GDI estimates is 0.70 higher than that of the latest esti-
mates. As reported in Fixler and Grimm (2006), na-
tional income is statistically significant in regression
equations, explaining GDP revisions from the final es-
timates to the latest estimates, but GDP is not signifi-
cant in explaining revisions to either GDI or national
income.

Summary and Conclusions
The results of this review are generally consistent with
those of previous BEA studies:'>
eThe estimates of GDP and GDI are reliable; the
MARSs for the quarterly estimates of both measures
are slightly more than 1.0 percentage point.

15. Although not included in this review, the reliability of real GDP esti-
mates around the last five turning points is the same as that presented in a
previous study (Fixler and Grimm 2005); the relevant estimates are
unchanged since that study was made.

Chart 3. Estimates of GDP and GDI, 1997-2006
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e The MRs for GDP and GDI are positive, primarily
reflecting the improvements of measures of eco-
nomic activity and expansions of the definition of
economic activity that have been introduced in
comprehensive NIPA revisions to adapt GDP and
GDI to a changing economy.

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

e MARs for GDP/GNP have declined from somewhat
more than 3.0 percentage points prior to the mid-
1950s to somewhat more than 1.0 percentage point
since the early 1980s. The MARs appear to be near
an asymptote that results from several inevitable
factors.

eMRs declined largely because of improvements in
the source data available over time, improvements
in methodologies, and definitional changes made to
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keep the accounts abreast of a changing economy.
They are not due to corrections of errors.

e The MARs for all the annual estimates are less than
half the corresponding quarterly estimates. The
MARs decline modestly with each succeeding vin-
tage of estimates from the sum of finals to the third
current annual revisions.

e The use of an alternative methodology makes clear
that revisions to inventories have an importance to
GDP revisions that is nearly as large as that of final
sales.

e The revisions to GDP and its major components
appear to have some modest momentum, but using
this information does not appear to be worthwhile.

o The revision of estimates of GDI and compensation
of employees 5 months after the end of each quarter
appears to have improved the reliability of these
measures.

References begin on the next page.
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