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Reliability of the Quarterly and Annual Estimates
of gpp and Gross Domestic Income

By Bruce T. Grimm and Robert P. Parker

T HE GoAL Of the national income and product
accounts (nipa’s) is to provide a compre-
hensive and reliable picture of the condition of
the domestic economy. In particular, the current
quarterly estimates of gross domestic product
(cpp) are of crucial importance for the analysis
of economic conditions that supports economic
policy-making and business planning.'

The reliability of these current quarterly es-
timates can be evaluated by answering the
following four questions.

» Do the estimates provide a reliable indication
of the direction in which aggregate economic
activity is moving?

e Do they provide a reliable indication of
whether the change in aggregate economic
activity is accelerating or decelerating?

e Do they provide a reliable indication of
whether the change in aggregate economic
activity differs significantly from the longer
run trend?

e Do they provide a reliable indication of
cyclical turning points?

1. The current quarterly estimates consist of the “advance,” “preliminary,”
and “final” estimates that are released near the end of the first, second, and
third months, respectively, after the end of each quarter.

Table 1.—Reliability of Current Quarterly Estimates of Real

GDP, 1983-97
[Percent]
Percentage of estimates that provided the
correct indication *
) ) Of the
Vintage of estimate Of the ?jcecceelgra:tli%w Of the
direction of from the growth of2
change preceding trend rate
quarter
AVANCE .ocvviviiieieane 98 78 78
Preliminary ... 98 73 73
FINAl oo 98 78 73
Number of quarters compared ......... 60 60 37

1. For each quarter, the current quarterly estimate is compared with the latest available esti-
mate to determine whether the current quarterly estimate provided a “correct indication.”

2. Consists of the quarters in which the latest estimates increased at least 1.5 percent but
no more than 4.5 percent.

The first three questions are addressed, with
respect to the current quarterly estimates of real
Gpp for 1983—97 in table 1. The standards of
comparison are the latest available estimates,
which are assumed to provide the most accu-
rate available measure of economic activity. The
first column of the table shows that the three
sets of current quarterly estimates each correctly
indicated the direction of change 98 percent of
the time (that is, in 59 of 6o quarters). The
second column shows that the current quarterly
estimates correctly indicated the acceleration or
deceleration about three-fourths of the time. The
final column examines the ability of the current
quarterly estimates to indicate whether the econ-
omy was increasing at a rate near the trend rate
of about 3 percent for 1983—97. It shows that the
current quarterly estimates provide correct indi-
cations of near-trend rates of increase (1.5 percent
to 4.5 percent) about three-fourths of the time.

Table 2—Timing Accuracy of Real GDP Estimates at
Cyclical Peaks and Troughs

Peaks
Estimate

1969:M11 | 1973:1V | 1980:1 | 1981:1 | 1990:II
AGVANCE ..o X X X X y
Preliminary ... X X X X y
FINAl oo * ) X X y
First annual ..o X ©] ©] ©] y
Second annual ... X X X y X
Third annual ... X X X X X

Troughs
1970:1V | 1975:1 [1980:1l { 1982:111| 1991l
AQVANCE ..o X y y y X
Preliminary ... X X y y X
Final oo ©) ©] y y X
First annual .........ccooevviveveinniiinnniinns X X ® y X
Second annual . X X y X X
Third annUal .......eeveeveeennerienins X X y ® X

1. Estimate was not made.
x Peak or trough correctly identified
y Peak or trough not correctly identified
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The fourth question is addressed in table 2.
One or more of the current quarterly estimates
successfully identified four of the five cyclical
peaks since the beginning of 1969. The current
quarterly estimates also successfully identified
three of the five cyclical troughs. In all but one
of the cases for which the peak or trough was not
successfully identified, the “miss” was by a lag of
one quarter; in the other case, the “miss” was by
a lead of one quarter.

Background

This article, which is based on a report recently
submitted to the Office of Management and
Budget (omB), updates Bea’s evaluation of the
Gpp estimates.” It expands on previous articles
by including an evaluation of the components of
gross domestic income (o), an evaluation of
annual estimates of gpp and Gor and their ma-
jor components, and a review of the estimates of
quarterly gop at cyclical turning points.

The report to oms follows the requirements of
Statistical Policy Directive No. 3, which man-
dates that for each principal Federal economic
indicator, the agency that compiles that indica-
tor must evaluate its performance every 3 years.?
It requires that the performance evaluation ad-
dress the “accuracy and reliability of the series...”
as well as some other standards for documen-
tation, avoidance of premature disclosure, and
promptness in releasing estimates.

As with previous evaluations, this article eval-
uates gpp performance using measures of revi-
sions. It does not directly address the “accuracy”
of gpp, because such an evaluation would require
data on the total measurement error, which can-
not be observed. This total error arises from
errors in the source data and in the estimating
procedures that use the source data. Assuming
that later estimates are more accurate than earlier
ones, the revisions reflect improvements in ac-
curacy relative to earlier estimates, although the
later estimates may contain unknown errors.

The measures of revisions presented in this
article form the basis of the evaluation of the re-
liability of the estimates. Revisions are due to
the following: (1) Replacement of preliminary
source data with revised or more comprehensive
data, (2) replacement of judgmental projections
with source data, (3) changes in definitions or

2. See Allan H. Young, “Reliability and Accuracy of the Quarterly Es-
timates of Gop” Survey oF CURRENT Business 73 (October 1993): 29—43.

3. “Statistical Policy Directive No. 3,” Federal Register, Vol. 5o, No. 186
(September 25, 1985): 38, 932—34.

estimating procedures, and (4) for real estimates,
changes in the base year and changes in the
index-number formulas used to calculate them.
This last item covers a change from fixed-weight
methodology to chain-weight methodology for
calculating real economic measures. This change
was introduced in the most recent comprehen-
sive, or benchmark, revision of the ~1ea’s; shifts
in the base year were incorporated in previous
comprehensive N1pa revisions.

This article discusses the reliability of the es-
timates for 1983—97.* Three groups of estimates
were used to calculate the measures of reliabil-
ity used in this article. The first group is the
current quarterly estimates, which consist of the
“advance,” “preliminary,” and “final” estimates.
The second group is the annual revision esti-
mates, which consist of the first, second, and
third annual revision estimates that are released
in late July except in the years of a comprehen-
sive ntpa revision. The third group is the “latest”
estimates, which include the results of the com-
prehensive N1pa revision released in January 1996
as well as the most recent annual revisions of the
~i1pA's released in July 1997 and July 1998.°

The remainder of this article provides informa-
tion that amplifies the initial findings presented
in tables 1 and 2. First, it describes the three
measures used in this performance evaluation of
reliability. Second, it provides additional evalu-
ations of the current quarterly estimates of cpp
and o1 and their major components. Third,
it presents additional information about perfor-
mance at cyclical turning points. Fourth, it
evaluates the annual estimates of gpp and of
6ot and their major components. Finally, it de-
scribes revisions to the estimates of the level of
current-dollar cov.

Measures of revisions: Bias, dispersion, and
relative dispersion

Gpp estimates are made using a large number
of disparate data sources, including government
and private surveys, censuses, and administrative
records. As a result, it is not possible to calcu-
late some traditional measures of accuracy, such
as the coefficients of variation for monthly retail
sales that are published by the Census Bureau.
The measures used by Bea are bias, dispersion,

4. Estimates for years before 1983 were benchmarked to the 1982 input-
output table, which was released in July 1991, and were reviewed in the
previous evaluation article. In the most recent comprehensive Nipa revision,
the revisions to those current-dollar cop estimates were small.

5. For additional information about the various vintages of estimates and
how they are prepared, see “Updated Summary niea Methodologies,” Survey
78 (September 1998): 14-35.
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and relative dispersion, which are calculated as
follows.
Bias is the average of the revisions:

>(P-L)/n

where P is the percentage change in the current
quarterly (or annual) estimate, L is the percentage
change in the latest estimate, and n is the number
of quarterly changes.

Dispersion is the average of the absolute values
of the revisions:

D IP-Li/n

Relative dispersion expresses the dispersion as a
percentage of the average of the absolute values
of the latest available estimates:

SIP-Ll/n
SILI/n

The two dispersion measures are emphasized
in this article because the bias estimates are gen-
erally small, and small changes in the time period
examined often result in substantial changes in
the measures of bias.®

Quarterly estimates

Table 3 shows dispersions and relative disper-
sions for current-dollar and real cpp and the
major components for 1983—97. There is little or
no tendency for improvements across the succes-
sive quarterly estimates: The revision measures

6. The previous article found that most bias estimates were generally not
statistically significant; see Young, 37—38.

Table 3.—Dispersion and Relative Dispersion in Revisions to Current-Dollar and Real GDP and Its Components: Current
Quarterly Estimates Compared with Latest Estimates, 1983-97

Dispersion Relative Dispersion Relative
(percentage points) dispersion (percentage points) dispersion
. (percent) . (percent)
Vintage of estimates Vintage of estimates
Current- | peai | current- o Current- | poal | current-
estt‘iﬂlwlgtres estimates | _ dollar estii?rﬁ:{es es(tji(r)1|1|§tres estimates | _ dollar es?gg{es
estimates estimates
Gross domestic product: Residential:
Advance ............ 1.04 1.08 16 31 ADVANCE ..o 4.75 4.90 36 41
Preliminary 0.99 1.10 16 32 Preliminary .. 4.60 4.93 35 41
Final 1.02 1.15 16 33 Final 4.69 481 36 40
Change in business inventories 1 ... [ oo | e [ oo | i
1.18 124 18 36
1.11 1.18 17 35 || Net exports of goods and services?® ...
1.08 1.19 16 35 Exports:
ADVANCE ..o 4.84 489 46 51

Durable goods: Preliminary .. 4.18 434 40 45
AQVANCE ... 3.60 3.66 32 35 FINal oo 4.49 4.76 43 50
Preliminary 3.52 3.50 31 33
Final 355 3.59 32 34 Imports:

AQVANCE ..o 6.52 7.89 58 73

Nondurable goods: Preliminary .. 5.22 7.50 47 69
Advance ........ 1.59 1.91 32 75 Final 5.38 7.61 48 70
Preliminary 1.20 1.66 24 65 . )

FiNal oo 1.20 159 24 62 || Government consumption expenditures

and gross investment: 2

Services: Advance ............ 281 3.37 52 102
AQVANCE ... 1.27 1.24 17 38 Preliminary .. 2.84 3.16 53 96
Preliminary 133 1.23 17 38 FINal oo 2.86 3.24 53 98
Final 1.33 1.29 17 40

Federal:

Gross private domestic investment: AVANCE ..o 6.40 741 100 125
AQVANCE ..o 7.89 7.79 62 63 Preliminary .. 6.56 7.36 103 124
Preliminary 7.67 7.80 60 63 FiNal oo 6.53 7.37 102 124
Final 747 .77 59 63

Defense:

Fixed investment: Advance . 3.38 4.05 46 61
Advance ... 2.97 361 37 50 Preliminal 3.08 3.90 42 59
Preliminary 2.74 351 34 49 Final ... 313 4.00 43 60
Final .... 2.95 3.77 37 52

Nondefense:

Nonresidential: ADVANCE ..o 24.91 2152 225 209
AQVANCE ..o 3.42 4.08 40 49 Preliminary .. 25.80 21.27 233 207
Preliminary 3.38 4.03 39 48 Final o 25.22 20.49 228 199
Final oo 337 4.39 39 52

State and local:
Structures: AVANCE ..o 1.52 155 24 50
Advance ... 5.56 5.26 54 58 Preliminary .. 141 1.54 22 49
4.36 4.40 42 48 FiNal oo 141 157 22 50
443 4.26 43 47
Addenda:
Producers’ durable equipment: Final sales of domestic product:
Advance 3.67 474 38 47 AVANCE ..o 1.16 1.28 19 39
Preliminary 419 5.06 44 50 Preliminary .. 1.01 1.20 16 36
Final ..o 428 5.35 45 53 FINal oo 111 135 18 41

1. Negative values in some quarters make the calculation of percent changes impossible.
2. Prior to the fourth quarter of 1995, this component was defined as “government purchases”
and thus excluded consumption of fixed capital.
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for current-dollar gop all have about the same
values, a dispersion of about 1 percentage point
and a relative dispersion of 16 percent. The
dispersions for real gop are slightly larger, and
the relative dispersions for real gop are 31 to 33
percent. These larger relative dispersions reflect
the larger average absolute rates of change for
current-dollar gop than for real goe: For this
period, the average absolute change for current-
dollar gop is 6.3 percent, and the average absolute
rate of change for real Gop is 3.2 percent.”

The patterns for the gpp components are sim-
ilar, but the disparities in the current-dollar
and the real relative dispersions are not as dra-
matic. With the exception of personal con-
sumption expenditures (pce), the components’
dispersions are considerably larger than the cor-
responding ones for gpr. The three components
of pce—durable goods, nondurable goods, and
services—have dispersions larger than those for
total pce. Likewise, the components of fixed in-
vestment have dispersions larger than those for
total fixed investment. In contrast, the disper-
sions for State and local government expenditures
are much smaller than those for total government
expenditures.

The dispersions for real private investment
in producers’ durable equipment and real Fed-
eral defense expenditures are about 1 percentage
point higher, and the dispersions for real imports
are more than 2 percentage points higher, than
those for the corresponding current-dollar meas-
ures. The dispersions for real Federal nondefense
expenditures are several percentage points lower.

Because change in business inventories is fre-
quently negative, it is not possible to calculate
percent changes or dispersion measures for this
Gpp component. However, the effects of revisions
to change in business inventories can be approxi-
mated by comparing the dispersion measures for
the three current quarterly estimates of gross pri-
vate domestic investment (cepr), which includes
change in business inventories, with those for
fixed investment, which does not. The disper-
sions for gepr are more than double those for
fixed investment, indicating that revisions to es-
timates of inventories contribute significantly to
revisions to estimates of Gppr.

7. A 1-percentage-point revision to the change in current-dollar gop, with
no revision to prices or weights, will result in a 1-percentage-point revision
to the change in real cor. Thus, the effect on relative dispersion will be
larger for real gpr simply because its denominator—the absolute average rate
of change—will be smaller than the denominator for current-dollar Goe. In
addition, the revisions to prices generally have only relatively small effects on
the revisions to real measures in comparison with the effects of revisions to
current-dollar estimates.

Another way to evaluate the effect of revisions
to change in inventories is to compare the av-
erages of the dispersion measures for the three
current quarterly estimates of gop with those for
final sales of domestic product, which excludes
inventories. The current-dollar dispersions and
relative dispersions of final sales of domestic
product are only slightly larger than those for
Gpp. Real dispersions average less than o.2 per-
centage point higher, and real relative dispersions
average less than 7 percent higher. Thus, on av-
erage, revisions to inventories tend to be offset
by revisions to the other components of Gop.

Table 4 shows dispersions for current-dollar
and real gop and the major components for
two shorter periods, 1983-89 and 1990—97. The
presentation of two time periods allows a sep-
arate evaluation of the estimates for the later
period, which reflect a change in the treatment
of purchases and sales of agricultural goods by
the Commodity Credit Corporation (ccc) and
an improvement in the procedures for the pro-
cessing of information about trade in goods;
these two changes substantially affected quar-
terly changes in business inventories, government
expenditures, and trade in goods.®

The effects of the first of these changes, the re-
vised classification of ccc transactions, may be
seen by comparing the dispersions for the es-
timates of gepr and of fixed investment. The
dispersions for cepr are substantially smaller
in 1990—97, but those for fixed investment are
only slightly smaller. Likewise, the dispersions
for Federal Government expenditures—and non-
defense expenditures—are substantially smaller
in 1990—97. (Because the revised treatment of
ccc transactions produces offsetting revisions,
current-dollar and real cpp are not affected.)

Improvements in the processing of data on
trade in goods by the Census Bureau also have
had a dramatic effect. In particular, the disper-
sions for current-dollar and real imports in 1990—
97 are less than one-half of those in 1983-89. The
improvements had smaller, but still noticeable,
effects on exports.

Overall, the dispersions for current-dollar gop
and its components in 1990—9y are generally
smaller than the corresponding dispersions in
1983—89. However, the smaller dispersions may
not indicate improvements in reliability, because

8. The reclassification of purchases and sales of the ccc from the gov-
ernment sector to the business sector is described in “The Comprehensive
Revision of the U.S. National Income and Product Accounts: A Review of
Revisions and Major Statistical Changes,” Survey 71 (December 1991): 30-31.
The improvements in the trade in goods estimates are described in “An Ad-
vance Overview of the Comprehensive Revision of the National Income and
Product Accounts,” Survey 65 (October 1985): 24—25.
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the latest estimates for 1990—97 have been subject
to fewer successive revisions.

The dispersions for real gopp are about the
same size in the two periods, mainly because the
revisions to the real spp components did not off-
set each other as much as the revisions to the
current-dollar gop components. The dispersions
for most of the real gpp components are smaller
iN 1990-97.

Table 5 shows the biases for current-dollar and
real gpp and the major components. The bi-
ases for current-dollar and real gop are small and
negative. (A negative bias means that cop tended
to be revised up.) The biases for current-dollar
and real pce and for most of its major compo-
nents are also negative, and those for pce are
larger than those for gop. The biases for current-
dollar and real gepr and for current-dollar and

real nonresidential fixed investment are positive
and larger than those for pce. The biases for
current-dollar and real exports are also large, but
negative. The biases for imports are mixed. The
biases for Federal Government nondefense ex-
penditures are also large and positive, but the
biases for all Federal Government expenditures
are small and positive. The pattern for Fed-
eral nondefense expenditures partly reflects the
changed classification of ccc transactions. The
biases for current-dollar Federal defense expend-
itures are small, but those for real expenditures
are substantial and negative.

Table 6 shows dispersions and relative disper-
sions for gpr and for national income and its
major components for 1983—97. The dispersions
and relative dispersions for gpr are somewhat
larger than those for Gop, and the dispersions and

Table 4.—Dispersion in Revisions to Current-Dollar and Real GDP and Its Components: Current Quarterly Estimates
Compared with Latest Estimates for Selected Periods
[Percentage points]

1983-89 1990-97 1983-89 1990-97
Vintage of estimates C&J(r)he;r;t estﬁiﬁ:{es C&J(r)he;r;t estﬁiﬁ:{es Vintage of estimates C(ij(r)r"%r;t esg{rﬁ:{es C(ij(r)r"%r;t esg{rﬁ:{es
estimates estimates estimates estimates

Gross domestic product: Residential:

ADVANCE ..o 1.19 1.05 0.91 111 ADVANCE ..o 5.26 5.54 4.30 435
Preliminary 117 115 0.83 1.05 Preliminary .. 5.40 5.55 391 4.39
Final 1.25 1.28 0.82 1.05 Final 5.69 5.69 381 4.03

Personal consumption expenditures: Change in business inventories ® ... [ oo | oo [ e | i
Advance ..., 1.47 1.55 0.93 0.97 )

Preliminary 1.50 155 0.78 0.86 || Net exports of goods and services ... [ oo | vvvercvnriinns [ eovvrvnrinnie | v

FiNal oo 1.50 154 0.71 0.88 Exports:

AVANCE ..o 5.49 5.54 4.27 432

Durable goods: Preliminary .. 5.27 491 3.22 3.84
Advance ... 4.63 4.32 2.70 3.08 FINal oo 5.78 5.62 3.36 4.02
Preliminary 4.46 4.15 2.69 2.93
Final ... 4.69 445 255 2.84 Imports:

ADVANCE ..o 9.13 11.15 4.23 5.03

Nondurable goods: Preliminary .. 8.85 12.02 2.05 3.55
Advance ........ 1.97 2.40 127 1.48 Final 9.20 12.28 2.04 352
Preliminary 147 2.20 0.96 1.18 . )
= OO 1.50 2.14 0.94 1.11 || Government consumption expenditures

and gross investment: 2

Services: Advance 4.38 5.23 143 174
AAVANCE ..o 1.40 1.30 1.16 1.18 Preliminary .. 441 5.14 1.46 1.42
Preliminary 147 1.28 1.20 1.18 FiNal oo 453 5.33 1.39 1.40
Final 1.64 147 1.05 113

Federal:

Gross private domestic investment: AQVANCE ..o 10.28 12.09 3.01 3.30
Advance 10.46 10.06 5.64 5.81 Preliminary .. 10.54 12.13 3.08 3.19
Preliminary 9.95 9.96 5.67 5.92 FiNal oo 10.53 12.24 3.03 3.12
Final 9.80 10.17 5.44 5.66

Defense:

Fixed investment: ADVANCE ..o 378 475 3.02 343
Advance ........ 312 401 2.83 3.25 Preliminary .. 2.99 4.56 3.16 331
Preliminary 2.96 3.95 2.54 313 Final oo 297 4.39 3.27 3.66
Final ..o 3.25 4.25 2.68 3.35

Nondefense:

Nonresidential Advance . 43.29 33.76 8.83 10.81
Advance 4.02 4.97 2.89 331 Preliminary 45.44 33.27 8.62 10.77
Preliminary 378 473 3.04 341 Final 44.15 33.74 8.65 10.64
Final oo 3.66 5.09 311 3.79

State and local:

Structures: AQVANCE ..o 161 1.88 145 1.26
AQVANCE ..o 6.06 5.84 5.13 4.76 Preliminary .. 1.60 1.88 1.23 124
Preliminary 4.67 491 4.09 3.96 FiNal oo 1.65 1.95 121 124
Final 5.25 5.09 370 353

Addenda:

Producers’ durable equipment: Final sales of domestic product:

Advance ... 411 6.06 3.28 3.60 Advance .. 1.46 174 1.16 0.88
Preliminary 431 6.12 407 4.14 Preliminary 1.36 1.63 1.01 0.84
Final 4.50 6.38 4.09 4.44 Final 1.55 191 111 0.87

1. Negative values in some quarters make the calculation of percent changes impossible.
2. Prior to the fourth quarter of 1995, this component was defined as “government purchases”
and thus excluded consumption of fixed capital.
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relative dispersions for national income are even
larger. The larger dispersions for national income
reflect the substantial dispersions for the compo-
nents that are added and subtracted from Gpr to
obtain national income. It should be noted that
the measures for these components were greatly
affected by the incorporation of a new depreci-
ation pattern into consumption of fixed capital
and the new treatment of government investment
introduced in the most recent comprehensive
NIPA revision. The new depreciation patterns re-
sult in revisions both to consumption of fixed
capital and to the capital consumption adjust-

December 1998

ment for the three types of business income; the
new treatment of government investment results
in the addition to o1 of consumption of fixed
capital for government.

Among the components of b1, only compen-
sation of employees has dispersions and relative
dispersions that are similar to those for the com-
ponents of gpr. The other components of Gbr
have much larger dispersions and relative disper-
sions. The relative dispersions for proprietors’
income with inventory valuation adjustment and
capital consumption adjustment exceed 100 per-
cent, reflecting the typically large revisions to

Table 5.—Bias in GDP and Its Components: Current Quarterly Compared to Latest Estimates, 1983-97
[Percentage points]

Current-dollar estimates Real estimates

Advance | Preliminary | Final |Advance | Preliminary | Final
GroSS AOMESHC PIOGUCT ..vuveeiiririiiaeiiiseies et -0.36 -021| -0.26| -0.17 -0.09| -0.13
Personal conSUMPLON EXPENGIIUIES ..........cvuueeuivueriiisriieeeeie st -0.57 -041| -049| -0.27 -012| -0.20
Durable goods ..., -0.89 -0.78| -0.80| -0.49 -0.35| -0.35
Nondurable goods .. -0.80 -044| -052| -0.73 -0.38| -047
Services -0.33 -0.25| -0.35| -0.00 0.05( -0.04
Gross private domestic investment ... 1.56 1.03 1.46 1.94 1.40 2.02
Fixed investment ................. 0.32 0.86 1.10 1.19 1.56 1.99
Nonresidential 0.37 122 1.62 1.45 217 2.74
Structures .. 0.24 0.50 0.24 0.47 038 027
Equipment . 0.16 1.42 2.14 1.28 248 3.31
Residential 0.26 0.14| 0.06 0.37 -0.21| -0.12

Change in bUSINESS INVENLOMIES L ........vuvuureririiirisesisessss s sesessssssnenes

Net exports of goods and services *

EXPOIS .o
Imports

Government consumption expenditures and gross iNVESIMENt 2 ............oeceerervrnerrinnenens

Federal
Defense
Nondefen:

State and local

-0.87 -0.17{ 045 0.29 132 184

.................................... -0.14 0.14| -0.02f -0.30 -0.13| -0.27
0.07 058 0.4 0.18 0.66| 0.03

0.05 009 006 -1.47 -167| -178

5.50 749| 563 4.46 588 3.87

-0.19 -0.08| -0.07 -0.92 -0.75| -0.75

1. Negative values in some quarters make the calculation of percent changes impossible.
2. Prior to the fourth quarter of 1995, this component was defined as “government purchases”
and thus excluded consumption of fixed capital.

Table 6.—Dispersion and Relative Dispersion in Gross Domestic Income and in National Income and Its Components: Current
Quarterly Estimates Compared with Latest Estimates, 1983-97

Gross domestic income
Gross domestic income less national income 2

Of which: Private consumption of fixed capital

National income

Compensation of EMPIOYEES ...........vwvierrriiriiiriress s

Proprietors’ income with inventory valuation and capital consumption adjustments

Nonfarm
Farm3

Rental income of persons with inventory valuation and capital consumption adjustments 3

Corporate profits with inventory valuation and capital consumption adjustments

INEL TNEEIESE o.vvvuvvsisarisee s

Dispersion Relative dispersion (percent)
(percentage points)

Advance | Preliminary 2| Final Advance | Preliminary * | Final

.............. 1.28 1.26] . e 20 20

.............. 4.55 541 i 61 73

4.75 491 491 50 52 52

.............. 192 196 .. 28 29

............................... 1.10 1.10 1.09 17 17 17
............................... 11.42 11.83| 11.05 99 103 96
6.18 6.18 6.22 64 64 65
............................................ 13.04| 1261 . 58 56
............................................. 6.18 630 .. 77 79

1. No preliminary estimates for 1994:1V, 1995:IV, 1996:1V, and 1997:IV.
2. Equals the consumption of fixed capital, plus indirect business tax and nontax liability, plus
business transfer payments, less subsidies less current surplus of government enterprises, and

less net recepits of factor income from the rest of the world.

3. Negative values in some quarters make the calculation of percent changes impossible.
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farm proprietors’ income; the relative dispersions
for nonfarm proprietors’ income are about 65
percent. The larger dispersions and relative dis-
persions reflect the limited availability of source
data for all components of Gpr except compensa-
tion of employees and corporate profits. For the
quarterly estimates of the other components, very
little current quarterly source data are available.
For the annual estimates of these components,
most of the final data are incorporated in the sec-
ond annual revision. As with the product-side
components of cpp, there is little or no ten-
dency for improvements when progressing from
advance to preliminary to final current quarterly
estimates.

Cyclical turning points

One of the more important aspects of the relia-
bility of gpp estimates is how well they identify
cyclical peaks and troughs. The advance esti-
mates correctly identified the peaks for the first
four cycles beginning with 1969 (top panel of
table 2). With the exception of one of the second
annual revision estimates, all the later estimates
also correctly identified these peaks. For the most
recent cycle, the peak in the second quarter of
1990 Was not correctly identified until the second
annual revision estimate.

The troughs were not identified as reliably as
the peaks. The advance estimates correctly iden-
tified two of the five troughs, and the preliminary
estimates identified an additional trough (bottom
panel of table 2). The second annual revision
identified the fourth trough, and the fifth trough
was not identified until the most recent com-
prehensive ~ipa revision. All of the estimates
correctly identified the most recent recession’s
trough in the first quarter of 1991.

Revisions in the 1990—91 recession.—The begin-
ning of the 1990—91 recession in the second
quarter of 1990 was not correctly identified un-
til the second annual revision; previously, the
third quarter of 1990 had been identified as the
peak. The latest estimate shows that real gop de-
clined 1.9 percent in the third quarter; the current
quarterly estimates showed increases in real gpp
ranging from 1.6 percent in the advance estimate
to 0.7 percent in the final estimate. In addition to
missing the peak, the current quarterly estimates
underestimated the rate of decline in real gop in
the fourth quarter of 1990 by about 2 percent-
age points and overestimated the rate of decline
in the first quarter of 1991 by about 1 percentage
point (chart 1). The more rapid decline in cpp

in the fourth quarter of 1990 did not appear until
the second annual revision (in July 1992), and the
smaller decline in real gop in the first quarter of
1991 did not appear until the third annual revi-
sion (in July 1994). The three current quarterly
estimates, and all successive ones, correctly iden-
tified the beginning of the recovery in the second
quarter of 1991 and roughly indicated the pace of
the recovery.

Revisions to real change in business inventories
(cB1) played a major role in the mis-estimation of
changes in real gop in all three recession quarters.
Roughly half of the revision from an increase to
a decline in real goe in the third quarter of 1990
reflected a revision to csr. Most of the downward
revision to the change in real cor in the fourth
quarter of 1990 was due to the effects of very
large upward revisions to the price indexes for
fixed nonresidential investment and exports; in
addition, real csr was revised down much more
sharply than current-dollar csr. The modest up-
ward revision (that is, reduction in the decline)
to real goe in the first quarter of 1991 was due
to upward revisions to real fixed investment and
to real csr that more than offset a downward
revision to real pce.

Annual estimates

Table 7 shows dispersions and relative disper-
sions for estimates of annual percent changes
in current-dollar and real gpp and some of the
major components. The measures marked “fi-
nal” are the annual estimates published at the

CHART 1

Selected Estimates of Changes in Real
GDP, 1990:1-1991:II
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time that the final current quarterly estimates for
each year’s fourth quarter were published. The
three successive annual revision estimates shown
in the table are those revisions that are typically
published in late July for the 3 preceding years;
these are labeled first annual, second annual,
and third annual. These annual estimates in-
corporate the increasing amounts of source data
that become available following the end of each
year.” Data that would allow a complete evalu-
ation of the 1996 and 1997 estimates are not yet
available.

The estimates of annual epe and its compo-
nents have much smaller dispersions and rel-
ative dispersions than those for the estimates
of quarterly cpp and its components. In con-
trast to the successive current quarterly estimates,
the sizes of dispersion and relative dispersion
tend to decrease as the successive annual re-
vision estimates are made. An exception is
for Federal Government expenditures, which
tends to register small increases in dispersion
with the successive annual revisions, possibly re-
flecting the change in the classification of ccc
purchases. Like the quarterly estimates, the
relative dispersions for real gpp and its ma-
jor components are usually considerably larger
than those for current-dollar gpp and its ma-

9. Annual revisions were not made in the years of comprehensive Nipa
revisions—198s, 1991, and 199s.

jor components. Also like the quarterly esti-
mates, the dispersions and relative dispersions
for current-dollar and real Gop are generally
smaller than those for most of their major com-
ponents. Among the components, pce has
the smallest dispersions and relative dispersions,
and Federal Government expenditures has the
largest.

Table 8 shows dispersions and relative disper-
sions for the annual estimates of national income
and its major components. As with Gpp and
its major components, the annual estimates have
much smaller dispersions than the quarterly esti-
mates for national income and for compensation
of employees. The smallest values of disper-
sion and relative dispersion are for the second
annual revision estimates; however, the higher
dispersions for the third annual revision may
be an accidental result of the small number of
observations. The dispersions and relative dis-
persions for national income are larger than those
for gpp, and with the exception of compensa-
tion of employees, those for the components of
national income are larger than those for most
components of Gop. The dispersions and rela-
tive dispersions for total proprietors’ income and
for nonfarm proprietors’ income are about the
same size, and they are much larger than those
for compensation of employees but smaller than
those for corporate profits.

Table 7.—Dispersion in Annual Changes in GDP and Its Components, 1983-95

Dispersion Relative dispersion Dispersion Relative dispersion
(percentage points) (percent) (percentage points) (percent)
Vintage of estimates Current- Current- Vintage of estimates Current- Current-
dollar est?rﬁ:{es dollar est?rﬁ:{es dollar est?rﬁg{es dollar est?rﬁg{es
estimates estimates estimates estimates
Gross domestic product: Net exports of goods and services:
Final 0.40 0.42 6 13
First annual . 0.39 0.40 6 13 Exports:
Second annu 0.40 0.41 6 13 FiNal oo 1.02 1.72 11 22
Third annual ... 0.27 0.26 4 8 First annual .. 0.85 1.52 9 19
Second annual .. 0.74 1.26 8 16
Personal consumption expenditures: Third annual ..o 0.68 1.10 8 14
Final 0.74 0.60 11 19
First annual .... 0.56 0.39 8 12 Imports:
Second annual 0.44 0.29 6 9 FINAl oo, 0.65 1.52 7 18
Third annual 0.34 0.20 5 6 First annual .. 0.51 1.28 6 15
Second annual 0.52 1.04 6 13
Fixed nonresidential investment: Third annual ...... 0.40 0.88 4 11
Final ..o 2.01 2.56 33 46
First annual ... 1.94 2.60 32 47 || Federal government consumption
Second annual 1.35 1.81 22 33 expenditures and gross investment: 2
Third annual 0.99 117 16 21 Final 1.36 175 31 55
First annual ... 1.39 1.88 31 59
Fixed residential investment: Second annual .. 1.49 178 33 56
Final oo 1.58 1.67 14 16 Third @annual ..o 1.46 2.03 33 64
First annual ... . 0.87 1.26 7 12
Second annual 0.50 0.53 4 5 || State and local government
Third annual ... 0.39 0.35 3 3 consumption expenditures and gross
investment: 2
Change in business inventories ® .......... | cooceveeerneee [ cevrvreevneeens | v [ e FINAl oo 0.65 0.95 10 3
First annual ... 0.42 0.75 6 2
Second annual .. 0.62 0.74 9 2
Third annual ... 0.38 0.42 6 1

1. Negative values in some years make the calculation of percent changes impossible.
2. Prior to the fourth quarter of 1995, this component is defined as “government purchases”
and thus excludes consumption of capital.

Note.—Final estimates were used for missing first annual estimates for 1984, 1990, and 1994.
First annual estimates were used for missing second annual estimates for 1983, 1989, and 1993.
Second annual estimates were used for missing third annual estimates for 1988 and 1992.
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Revisions in levels

Like BeA’s previous studies of revisions to cov,
this analysis of the reliability of the gpp estimates
is primarily based on revisions in change, and
the latest estimates are assumed to be the best.
Analyses of revisions in the levels of gpr (and
its components) are not featured, because the
largest revisions in levels almost always occur in
comprehensive n1pa revisions, which incorporate
both definitional and statistical revisions.'” Def-
initional revisions are made to adapt the nNipa’s
to a changing economy and have little to do with
the reliability of earlier vintage estimates. Revi-
sions to the current-dollar annual estimates are
reviewed, but revisions to the real levels are not.
Changes in reference periods that are incorpo-
rated as part of comprehensive nNipa revisions
result in substantially different real levels: In an
inflationary environment, the adoption of a later
reference period produces lower levels of price
indexes and higher levels of real Gor.

This section looks at revisions to the level of
GpP in annual n1pa revisions, revisions to the
level of gpp in the latest comprehensive nipa re-
vision, and revisions to the average shares of cpp
that are accounted for by its major components.

Annual revisions to the levels of gor are similar
in size to the dispersions of the three annual esti-
mates (as measured by the latest estimates). For
1983—94, the annual revisions (without regard to
sign) averaged o.5 percent for the first annual, 0.4

10. Statistical revisions generally reflect incorporation of better data, but
it is sometimes difficult to separate revisions that are due to better data
from those that are due to methodological improvements. For example, the
comprehensive Nipa revision released in January 1996 incorporated a better
methodology for calculating depreciation that also incorporated new and
revised source data on investment.

percent for the second annual, and o.2 percent
for the third annual."" The dispersions for these
years were o.4 percent for the first and second
annual, and o.3 percent for the third annual.

In the comprehensive ~ipa revision released
in January 1996, the level of gpp was revised
up throughout 1982—94, by amounts ranging
from s$93 billion in 1982 to $224 billion in 1992
(chart 2). On average, nearly two-thirds of the
upward revisions were the result of definitional
changes.”” The upward revisions due to defini-
tional changes increase smoothly from s$74 billion
in 1982 to $125 billion in 1994 (chart 3). The up-
ward revisions due to statistical changes, which
are the net results of both positive and negative
revisions of various cpp components, fluctuate
considerably around a generally upward trend.”

It is possible to separate the effects of the def-
initional and statistical revisions on reliability
by comparing the 1982—94 dispersions in annual

11. Revisions to annual levels of epp were not made in the years of a
comprehensive nipa revision. Thus, the following years are excluded from
the calculations: 1984, 1990, and 1994 for the first annual revisions, 1983, 1989,
and 1993 for the second annual, and 1988 and 1992 for the third annual.

12. The definitional changes that affected cpp were in “government con-
sumption expenditures and gross investment” One change recognized
government investment and resulted in a change in name from “government
purchases.” The other changed the treatment of Federal Government contri-
butions to military and civilian retirement programs. For a more complete
description of the definitional and statistical revisions, see Robert P. Parker
and Eugene P. Seskin, “Improved Estimates of the National Income and Prod-
uct Accounts for 1959—95: Results of the Comprehensive Revision,” Survey
76 (January/February 1996): 1—27.

13. In the comprehensive nipa revision that was released in December
1991, the effects of definitional revisions were small in comparison with the
statistical revisions. The two largest definitional revisions resulted in largely
offsetting revisions to components of cor and so had almost no effect on
Gpp. One of these, a redefinition of government sales and nontaxes, low-
ered government purchases and raised pce. The other, a reclassification of
ccc loans, resulted in corresponding revisions of opposite sign to change in
business inventories and to government purchases.

Table 8.—Dispersion in Annual Changes in National Income and Its Components, 1983-95

Dispersion | Relative Dispersion | Relative
Vintage of estimates (percentage | dispersion Vintage of estimates (percentage | dispersion
points) (percent) points) (percent)
National income: Corporate profits with inventory valuation and capital
Final 0.81 12 consumption adjustments:
First annual .. 0.62 10 Final 6.57 57
Second annua 0.59 9 First annual . 6.39 55
Third annual . 0.79 12 Second annu 511 44
Third annual ... 3.88 34
Compensation of employees:
Final 0.85 14 || Net interest:
FIrSt @nNUAL c....ovveiiieiesie e 0.44 7 Final 4.49 74
S€CONd ANNUAI ... 0.27 4 First annual . 3.29 54
Third annual 0.33 5 Second annual 4.00 66
Third @nNUAL ..o 2.74 45
Proprietors’ income with inventory valuation and capital
consumption adjustments: Addenda:
Final 3.65 44 Nonfarm proprietors’ income with inventory valuation
First annual .. 233 28 and capital consumption adjustments:
Second annual 2.62 32 Final ....... 3.92 47
Third annual 2.98 36 First annu 2.73 32
Second annual 3.16 38
Rental income of persons with inventory valuation and TRITD ANNUAL oo 321 38
capital consumption adjustments 1 ..o | cereerneenneinees | eeerneeinnins

1. Negative values make the calculation of percent changes impossible.
Note.—Final estimates were used for missing first annual estimates for 1984, 1990, and 1994.

First annual estimates were used for missing second annual estimates for 1983, 1989, and 1993.
Second annual estimates were used for missing third annual estimates for 1988 and 1992.
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percent changes for the estimates of cpp before
and after the 1996 comprehensive Ntpa revision.

Dispersion
Standard (percentage

point)
REVISEd GDP ......covvvirriiiiisissssissis s 0.26
Revised GDP less statistical revisions ... 0.06
Revised GDP less definitional revisions ..............ccccocvvvinrvviiiinsnniiinns 0.25

The dispersions for the comprehensive revi-
sion gpp estimates and the revised gpp estimates
less statistical revisions—that is, with only defi-
nitional revisions—differ by only 0.06 percentage
point. In contrast, the dispersion for the revised
Gpp estimates without definitional revisions—
that is, with only statistical revisions—is about
the same size as the dispersion for the revised
Gpp estimates. Thus, definitional revisions have
little effect on the revisions to the changes in cpp
though they account for most of the revisions to
the levels of Gpp.

The comprehensive ~ipa revision resulted in
revisions to the shares of gop that are accounted
for by the major components of gpe. The revi-

CHART 2

Revisions to Current-Dollar GDP in the 1996
Comprehensive NIPA Revision, 1982-94
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sions were small—all were less than 2 percent—
with little trend for 1983—94. The revisions to
the shares accounted for by pce averaged 1.1 per-
cent and ranged from o.9 percent to 1.4 percent.
The revisions to the shares accounted for by gross
private domestic investment averaged o.6 percent
and ranged from o.4 percent to o.y percent. The
revisions to the shares accounted for by net ex-
ports averaged —o.1 percent and ranged from —o.1
percent to o.o percent. The revisions to the shares
accounted for by government consumption ex-
penditures and gross investment averaged —1.7
percent and ranged from —1.5 percent to —1.9
percent.

The comprehensive Nipa revision also resulted
in only small revisions to the shares of national
income that are accounted for by labor and cap-
ital.  The revisions to the shares of national
income accounted for by employee compensa-
tion, which approximates the share of labor,
averaged —o.5 percent in 1983—94 and ranged
from —o.1 percent to —o.8 percent. The share
of the rest of national income, which approx-
imates the share of capital, was revised up
correspondingly. [.ef

CHART 3

Type of Revision to Current-Dollar GDP
in the 1996 Comprehensive NIPA Revision
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