Evaluation of the GNP Estimates

Editor’'s Note—

Statistical Policy Directive No. 3, as revised by the Office of Manage-
ment and Budget (OMB) in September 1985, requires that the performance
of each Federal “principal economic indicator” be evaluated periodically
by the agency compiling the indicator. The evaluation is to address the
indicator’s accuracy and reliability; the accuracy, completeness, and acces-
sibility of documentation describing the methods used to prepare the indi-
cator; the agency’s performance in meeting the designated release schedule
and the prompt release objective of the directive; and the agency’s ability
to avoid disclosure prior to the scheduled release time. In July of this
year, BEA completed the first performance evaluation of the GNP esti-

By ALLAN H. YOUNG

This article presents the performance evaluation of GNP. Mr. Young,
the Director of BEA, focuses on the quarterly GNP estimates. His compre-
hensive review of the accuracy and reliability of these estimates includes
an evaluation of the status of the source data, which is the fundamental
determinant of accuracy and reliability. The review draws on several BEA
studies, including one in progress (a followup of the comprehensive revi-
sion released in December 1985), as well as on recent studies by university
researchers. For this article, the only major modification made to the
report submitted to OMB is the omission of an appendix containing infor-
mation on BEA publications about GNP; this material was presented in
the July issue of the SURVEY OF CURRENT BUSINESS as part of “GNP: An

mates carried out under the directive.

Overview of Source Data and Estimating Methods.”

STATISTICAL Policy Directive No.
3 of the Office of Management and
Budget (OMB) stipulates that the per-
formance of each principal Federal
economic indicator be evaluated by
the compiling agency every 3 years.
This report presents BEA’s perform-
ance evaluation of the GNP esti-
mates.

For some time there has been a
heightened concern about the reliabil-
ity of GNP. BEA, which estimates
GNP, and OMB, which coordinates
the Federal statistical programs that
provide most of the source data used
in estimating GNP, need to assess
this heightened concern. To what
extent does the heightened concern
reflect a deterioration in the reliabil-
ity of GNP, either because the exist-
ing source data has deteriorated or
the structure of the economy has
changed so that new and different
source data are required? To what
extent does the heightened concern
reflect a need for increased reliabil-
ity? If there is a need for reliability to
be either restored or increased. can it
be accomplished at reasonable cost? If
there is no such need, or if improve-
ment cannot be accomplished at rea-

NoTE.—Carol S. Carson, Frank de Leeuw,
and Robert P. Parker contributed to the devel-
opment and preparation of the article. Tracy R.
Tapscott provided editorial assistance. Teresa
A. Williams provided secretarial assistance.
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sonable cost, can better communica-
tion with data users and the general
public lead to more reasonable con-
cerns? Unfortunately, the reliability
of GNP cannot be dissected and ana-
lyzed as neatly as the above questions
imply. However, it is necessary to
make judgments about these matters.

Much of the concern with the reli-
ability of GNP comes down to wheth-
er the early—that is, current—quar-
terly estimates of aggregate GNP pro-
vide a useful indication of the esti-
mates that emerge when complete
and final source data are available.
This report is primarily concerned
with that question.

As an introduction, q-chart 1| shows
the quarterly changes in real GNP for
the period 1968-86 as measured by
the first and each successive current
estimate and by the final estimate.
(The GNP estimates in this report do
not include the revisions for 1984-86
released in July 1987.) It is useful to
examine the figures in the chart in
light of the following questions.

¢ Do the early estimates usually
provide a correct indication of the
direction in which aggregate eco-
nomic activity is moving?

¢ Do the early estimates usually
provide a correct indication of
whether the change in aggregate
economic activity is large or
small?

¢ Do the early estimates usually
provide a correct indication of
whether the change in aggregate
economic activity will be larger
or smaller than that in the previ-
ous quarter?

Tallies of the charted figures, sum-
marized in[table 1] show that the pre-
liminary and first revised estimates
correctly indicate direction of change
more than 80 percent of the time. If
small changes of 1 percent or less are
disregarded, they correctly indicate
direction more than 90 percent of the
time. These early estimates correctly
indicate large and small changes (de-
fined as more than 4 percent and less
than 1 percent, respectively) and ac-
celeration or deceleration more than
70 percent of the time.

It is important to keep in mind that
the size of quarterly revisions is only
one of several determinants of the
adequacy of the national income and
product accounts (NIPA’s). The design
of the NIPA’s—including definitions,
component breakdowns, and supple-
mentary information—is of prime im-
portance in determining adequacy.
Also of prime importance, and not so
obvious at times, is the accuracy of
the final estimates. Some aspects of
these topics are also examined in this
report.

The following sections of the report
review BEA’s role in the ongoing evo-
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lution of the national income and
product accounts; describe sources of
error and types of statistical improve-
ments; examine the reliability of the
estimates; consider the status of ef-
forts to improve source data and esti-
mating procedures; and report on doc-
umentation of methodology, release
schedules, and security procedures.

The major findings of the evalua-
tion are:

e BEA is actively engaged in the
continuing development of the
national income and product ac-
counts.

¢ The GNP estimates contain error.
Part of the error in the early esti-
mates is removed as the esti-
mates are revised to incorporate
more complete and accurate
source data. Part of the error re-
mains in the final estimates. All
the estimates must be used with
care.

e The reliability of the aggregate
GNP estimates increased from
the 1950’s to the 1970’s. Limited
evidence provided by revisions
suggests that reliability has nei-
ther increased nor decreased in
recent years.

¢ Changes in the structure of the
economy require new source data
for GNP. There is concern that
efforts to develop such data need
to be stepped up.

* Cutbacks in two major bodies of
existing source data used for final
GNP estimates are also cause for
concern. They are the tabulations
of information from business tax
returns and the survey of residen-
tial finance conducted in conjunc-
tion with the censuses of popula-
tion and housing.

¢ In the preliminary and first re-
vised estimates of GNP, there is
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some evidence of bias and correla-
tion with other information,
which suggests that incorporation
of econometric-type techniques in
the estimating methodologies
could lead to increased reliability.

¢ BEA is preparing and issuing doc-
umentation of the GNP methodol-
ogy in installments.

* Release and security procedures
are in good order.

The Evolution of the NIPA’s

BEA (and predecessor agencies in
Commerce) have been in the forefront
of the development_ of the NIPA’s
since the late 1930’s.lAnnual income
estimates were prepared, in coopera-
tion with the National Bureau of Eco-
nomic Research (NBER), beginning in
the 1930’s. Product-side estimates, the
accounting framework of the NIPA’s,
and the quarterly estimates of major
series followed in the 1940’s. The
1950’s saw the addition of constant-
dollar estimates and the integration
of the NIPA’s with BEA’s input-
output and balance of payments ac-
counts (and partial integration of
these accounts with the Federal Re-
serve Board’s flow of funds accounts).
The 1950’s were also the starting
point for a steady expansion of series
detail, supplementary information,
and extensions.

Four ways in which BEA, today,
both exerts leadership and receives
input from others are briefly de-
scribed below.

(1) BEA participates in the Confer-
ence on Research in Income and
Wealth, which is sponsored by NBER.

1. The evolution of the NIPA’s through the 1960’s is
documented in Carol S. Carson, “The History of the
U.S. National Income and Product Accounts: Develop-
ment of an Analytical Tool,” Review of Income and
Wealth, June 1975.

Table 1.—Accuracy of Preliminary and First Revised Estimates of Quarterly Changes in Real
GNP, 1968-86

[Percentages providing correct indication]

All quarters Omitting quarters with

Direction of
change

(71)

changes /differences of 1
percent or less

Larger/
smaller
change than
in previous
quarter

Larger/
smaller
change than
in previous
quarter

Large/

small ' Direction of

change

(52) (70) (60) (64)

Preliminary  estimate 82

First revised estimate. 86

73 71 92 73
7 71 95 73

1. A large change is defined as more than 4 percent at an annual rate, and a small change is defined as less than 1 percent

at an annual rate.
Note.—The number of comparisons is shown in parentheses.
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This organization—which brings to-
gether those engaged in research on
national economic accounts in Gov-
ernment, universities, and business—
has contributed greatly to the devel-
opment of the NIPA’s. At present,
BEA staff are serving on the Execu-
tive Committee and as organizers of
conferences.

(2) BEA receives feedback from var-
ious types of users of GNP. Govern-
ment users of GNP in Commerce,
OMB, Council of Economic Advisers,
etc., frequently contact BEA concern-
ing the content and application of the
GNP accounts. Out of these ex-
changes, BEA learns how to better
meet the needs of Government users.
Similar exchanges take place with the
various private econometric modeling
organizations and with research
groups in business firms. More formal
exchanges also occur. For example,
the recently formed Statistics Com-
mittee of the National Association of
Business Economists, which meets
quarterly, is providing useful sugges-
tions and criticisms.

(3) From time to time, BEA features
in the SURVEY particularly relevant
work of outside researchers. For ex-
ample, two experimental sets of na-
tional economic accounts were pre-
sented in recent years to stimulate
discussion of alternative and comple-
mentary approaches™

(4) BEA is participating in the de-
velopment of the revision to the
United Nations System of National
Accounts (SNA), which is expected to
be completed in about 1990. The SNA
provides guidelines for countries to
follow in compiling national economic
accounts. A BEA staff member is one
of the group of six experts charged
with preparing the new specifications.

A recent study by Carol Carson and
George Jaszi of BEA examined BEA’s
“responsiveness to the needs of policy-
makers and their advisers for timely,
usefully detailed estimates.” They
tabulated the recommendations for
improvements in the NIPA’s devel-
oped in four studies spanning the
period since the mid-1950’s and BEA’s
responses to each. provides a
summary of their hindings. In the

table the recommendations are shown

2. Richard Ruggles and Nancy D. Ruggles, “Inte-

grated Economic Accounts for the United States,
1947-80,” SURVEY, May 1982. Comments by users and
estimators were also published in the May issue, and
a reply by the Ruggles, in the November 1982 issue.
Robert Eisner, “The Total Incomes System of Ac-
counts,” SURVEY, January 1985.
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Table 2—Summary of Recommendations Related to the NIPA’s Drawn From Four

Representative  Studies
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classified into five categories. The
first column shows that there were 28

recommendations pertaining to the
addition of new series and more detail
in the NIPA’s. Of these 28, 20 recom-
mendations have been implemented.
The next column indicates 15 recom-

A B. C. D. E.
Periodicity, Al
New series timeliness, Concepts
and more Improved and an Other
detail series revision structure
schedules
National Accounts Review Committee:
Tt RPN 9 2 4 15
Implemented ... 8 2 2 12
Not implemented 1 0 2 3
Contributors to Retrospect and Prospect.
Total............ 17 5 5 6 33
Implemented 11 3 2 6 22
Not implemented. 6 2 3 0 11
2 4 2. 5 13
1 2 2 5 10
Not implemented. 1 2 0 0 3
Round Table of GNP Users:
Total 6 1 5 2 14
3 1 2 1 7
3 0 3 1 7
28 15 5 14 13 75
20 8 5 6 12 51
8 7 0 8 1] 24

mendations for improved series, of
which 8 have been implemented. The
third column shows that all 5 recom-
mendations pertaining to periodicity
and timeliness were adopted. The
fourth column shows that 6 of 14 rec-
ommendations of a conceptual or
structural nature have been imple-
mented. Altogether there were 75 rec-
ommendations, of which BEA has im-
plemented 51.|Appendix Al lists the 75
recommendations and BEA’s response
in each case.? It should be noted that

3. Carol S. Carson and George Jaszi, The Use of Na-

Source: Appendix A.
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some of the 24 recommendations that
were not implemented by 1984, the
end of the period covered in the
study, may be implemented in the
future.

Our Successes and Failures. Bureau of Economic Anal-
ysis Staff Paper No. 43, January 1986. The citations
for the four studies are (1) U.S. Congress, Joint Eco-
nomic Committee, National Economic Accounts of the
United States: Review, Appraisal, and Recommenda-
tions, in The National Economic Accounts of the
United States, Hearings, 85th Congress, Ist Session,
1957; (2) U.S. Department of Commerce, Bureau of
Economic Analysis, The Economic Accounts of the
United States: Retrospect and Prospect, 50th anniver-
sary issue of the SURVEY (SURVEY, July 1971, Part II);
(3) Advisory Committee on Gross National Product
Data Improvement, Gross National Product Data Im-
provement Project Report, issued by the Office of Fed-
eral Statistical Policy and Standards of the U.S. De-
partment of Commerce (Washington, DC: U.S. Govern-
ment Printing Office, 1977); and (4) “Round Table of
GNP Users,” in The U.S. National Income and Prod-
uct Accounts: Selected Topics, Studies in Income and
Wealth, Vol. 47, edited by Murray F. Foss (Chicago:
University of Chicago Press for the National Bureau
of Economic Research, 1983).
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The evolution of the NIPA’s will
continue: Various modifications or ex-
tensions to the accounts are advocat-
ed. In general, they require more re-
search at BEA or elsewhere and/or
additional source data before their
implementation would be possible.
Most also would require additional re-
sources at BEA. Several are listed
below.

(1) Addition of sectoral balance
sheets integrated with the sector-
al production and appropriation
accounts that form the basis of

the NIPA’s.

(2) A more comprehensive presenta-
tion of income to show capital
gains more completely.
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(3) Integration of microdata in the
business, household, and govern-
ment sectors with aggregates in
the NIPA’s.

(4) Separation of nonprofit institu-
tions serving individuals from the
household sector.

(5) Extensions of the boundary of
the NIPA’s to include nonmarket
activities such as household pro-
duction.

(6) Separation of market and imput-
ed transactions to permit a focus
on market transactions in the
quarterly NIPA’s.

I = CHART 1

Percent

15

10

-5

1976

=
-

=

15

10

-5

1986
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In the late 1970’s and early 1980’s,
BEA discontinued develppment of es-
timates of income-size distributions,
which is part of (3), and discontinued
research on (5). Budget stringency
was the main factor in the discontinu-
ance, although increased restrictions
on access to microdata records was
also a consideration in the work on
income-size distributions. BEA is en-
gaged in research with staff of the
Center for Nonprofit Studies at Yale
University on aspects of (4); a joint
paper will be presented at the meet-
ing of the International Association
for Research in Income and Wealth
this year.

Sources of Error and Types of
Statistical Improvements

This part describes the schedule
and the types of source data used in
preparing each vintage of quarterly
estimates. It provides background in-
formation needed to discuss the
sources of error in this section and
the measures of revisions of the esti-
mates in the next section.

Vintage of the estimates

The schedule for preparing the
quarterly GNP estimates is as follows:
The preliminary estimate is prepared
about 20 days after the end of the
quarter. For most components, it is
based on information for either 2 or 3
months of the quarter. In most cases,
however, the source data for the
second and third months of the quar-
ter are not final and are subject to re-
vision by the issuing agencies. Where
source data are not available, the esti-
mate is based primarily on the esti-
mator’s judgment.

About 1 month later, the prelimi-
nary estimate is replaced by the first
revised estimate. In general, it is
based on information for all 3 months
of the quarter. However, there are in-
stances in which source data, particu-
larly for the third month, are subject
to further revision. About 1 month
later, the first revised estimate is re-
placed by the second revised estimate,
which incorporates revisions in the
source data for the third month of the
quarter and quarterly source data for
some components.

Usually the second revised estimate
stands until the following July. Each
quarterly estimate is subject to three
successive July (annual) revisions.
The first such revision is the occasion
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for going back and picking up further
revisions in the monthly (or quarter-
ly) source data and a limited amount
of information from annual data
sources. More importantly, the second
and third July revisions are the occa-
sion for introducing a broad range of
more detailed and reliable annual
data. Each quarterly estimate is also
subject to one or more comprehensive
revisions, which incorporate the infor-
mation obtained in the Nation’s eco-
nomic and demographic censuses.

An important exception to the time-
table outlined above is that source
data for corporate profits are not
available as promptly as other infor-
mation used in the quarterly esti-
mates. They are not available until
the time of the first revised estimate;
as a result, the preliminary estimates
are prepared without benefit of a
complete income-side check against
GNP. At yearend, corporate profits
lag an additional month and are not
available until the time of the second
revised estimate.

More complete and accurate infor-
mation is generally available on an
annual basis than on a quarterly
basis. In many cases, the annual data
are either based on larger samples or
represent a complete universe count.
Also, the annual data often corre-
spond more closely to the desired defi-
nitions and therefore require less ad-
justing, or the annual data source
may contain more information for
making adjustments to match the de-
sired definitions. As a result, the
quarterly estimates are obtained by
interpolating between annual esti-
mates and extrapolating from the
most recent annual estimate.

Similarly, the annual estimates in
many instances represent extrapola-
tions or interpolations of the more
complete and accurate information
available in the economic and demo-
graphic censuses, which are conduct-
ed every 5 and 10 years, respectively.

The quarterly indicators used as ex-
trapolators and interpolators are
based largely on monthly or quarterly
sample surveys conducted by various
Government agencies. Important ex-
ceptions are the budgetary data from
the Treasury Department, which are
used to estimate Federal Government
purchases, and the tabulations of
export and import documents filed
with Customs, which provide the esti-
mates of merchandise exports and im-
ports. Another type of exception
occurs if no monthly or quarterly
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data are available, such as for most
consumer purchases of services and
State and local government pur-
chases. In such cases, the quarterly
estimates are generally obtained by
extrapolation and interpolation using
projections based on annual data or
on related information.

Sources of error

The GNP estimates contain several
kinds of error. The most obvious kind
of error arises either from prelimi-
nary and incomplete tabulations of
the monthly source data or, where
source data are not yet available,
from BEA’s judgments. The other
kinds of errors, which are described
below, are equally important.

Error arises because available
source data do not meet the require-
ments of the NIPA’s in terms of
timing, coverage, and definitions.
Even after various adjustments are
made to bring the source data as close
as possible to the desired basis, sub-
stantial errors may remain. In some
cases, no source data are available,
and either no estimate is attempted
or very indirect and approximate
techniques are used. A case in point
are certain types of service transac-
tions between U.S. residents and un-
affiliated foreigners for which no esti-
mate is attempted. BEA’s new inter-
national services survey should even-
tually remove most of this error.
Error also arises from the sampling
errors, biases, etc., inherent in the
monthly and quarterly sample sur-
veys that provide source data for the
quarterly estimates and from the
biases and other nonsampling errors
in the complete universe counts that
provide source data for the annual es-
timates.

Often, when identified, errors can
be removed or reduced, given a “rea-
sonable” amount of additional re-
sources. However, sometimes a T€a-
sonable” amount of resources cannot
reduce error because either the
needed information is not available or
the reporting burden is very large.
For example, in some surveys, such as
the annual survey of manufactures
conducted by the Bureau of the
Census, firms are permitted to report
certain types of data on the fiscal
year basis used for their financial re-
ports rather than on a calendar year
basis. While some improvement would
be possible if fiscal year data were
better identified and tabulated sepa-
rately by ending month of the fiscal



August 1987

year, the accuracy would still not be
completely satisfactory. The way to
gain in accuracy would be to require
calendar year reporting. However,
such data either do not exist or would
be quite burdensome for firms to
report. Consequently, the Government
statistical system is content with a
mixture of fiscal and calendar year
reporting in which all parties in-
volved in a given economic transac-
tion may not report that transaction
in the same period.

Seasonal adjustment is also a
source of error. Even if the unadjust-
ed source data were completely error
free, the process of seasonally adjust-
ing the figures would introduce
errors. An examination of this ques-
tion in the mid-1970’s indicated that
the revisions in the quarterly changes
in the seasonal factors were of rough-
ly the same magnitude as the revi-
sions in the quarter-to-quarter
changes in seasonally adjusted GNP.
This does not mean that seasonal
factor revisions account for all the re-
vision in GNP, but it suggests that
the seasonal factor revisions are a
major contributor to the revisions in
seasonally adjusted GNP. Further, it
suggests that the error inherent in
the seasonal adjustment process is a
major contributor to the total error in
the quarterly changes in GNP. Much
effort, both before and after the mid-
1970’s, has been expended in develop-
ing methods of seasonal adjustment.
Two developments since the mid-
1970’s (the linking of ARIMA methods
with the Census X-11 ratio-to-moving
average method and the use of con-
current seasonal adjustment) have re-
duced seasonal factor revisions. How-
ever, the effects of these improve-
ments on quarterly GNP are not
judged large; seasonal factor revisions
are probably not reduced more than
10 or 20 percent. The prospects for
further substantial improvement do
not appear promising.

In considering sources of error, par-
ticularly those related to coverage
and definitions, one cannot overlook
the nature of the Government statisti-
cal system. The system was not de-
signed to meet the needs of national
income accountants. By and large, the
statistics available have been de-
signed over the years to meet a varie-
ty of needs. In many instances, the
statistics are collected to carry out ad-
ministrative programs, and the cover-
age and definitions are defined by law
to serve specialized administrative
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needs. As a result, the statistics
coming out of the component parts of
the statistical system are quite varied
in coverage and definitions as well as
in frequency and quality. Thus, the
national income accountant must
painstakingly piece together and
adjust the statistics using carefully
designed estimating procedures.

Types of statistical improvements

Statistical improvements are made
in the NIPA’s for several reasons.
They may be categorized as those that
(1) increase reliability, (2) prevent
slippage, (3) reflect new developments,
and (4) provide additional informa-
tion. Each of these is described brief-
ly

(1) Sometimes it is possible for sta-
tistical agencies to improve the source
data used in the NIPA’s. These im-
provements take various forms. For
some, such as the development of an
updated sample or a better editing
procedure, the effect on the NIPA’s is
difficult to assess. For others, such as
the collection of information for a
previously uncovered industry or
product or the collection of informa-
tion on a more timely basis, the effect
is more readily apparent. These im-
provements, which in some cases are
initiated primarily to serve needs
other than those of the NIPA’s, have
cumulated over time and, as this
report indicates, appear to have in-
creased the reliability of GNP.

(2) Sometimes source data need to
be improved (or new data developed)
to prevent slippage in the quality of
the GNP estimates brought about by
deterioration either in that same data
or in other data. Such slippage can
occur because of actions to reduce
costs or reporting burden. For exam-
ple, beginning in about 1978, the Sta-
tistics Division of the Internal Reve-
nue Service (IRS) made several cost-
cutting changes in its program for
tabulating information from the cor-
porate income tax returns. The pre-
liminary tabulations were eliminated,
the sample size reduced, and editing
cut back. The elimination of the pre-
liminary tabulations delayed the use
of IRS information in the estimation
of corporate profits, net interest, and
depreciation from the second July re-
vision until the third July revision,
when the final tabulations are avail-
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able. The other two changes reduced
the quality of the final tabulations.

(3) Sometimes a development in the
economy requires that BEA under-
take research either to modify an esti-
mating procedure or to develop a new
one in order that the development not
be a source of substantial error. Often
such work draws on existing informa-
tion. In other cases, new source data
are also required. An example of a de-
velopment in the economy that re-
quired substantial research by BEA
was the preparation of a price index
for electronic computers. In the
1970’s, the increasing importance of
computers and the accompanying
price reductions in both existing
models and new models clearly invali-
dated BEA’s procedure of assuming
no price change. To prepare a price
index for deflating expenditures on
computers, BEA undertook statistical
work in cooperation with IBM that
drew on both publicly available trade
sources and the information and ex-
pertise of IBM. Further work to col-
lect price information for computers,
either by BEA or the Bureau of Labor
Statistics (BLS), is needed to improve
upon the trade information currently
used.

(4) Sometimes, either because new
source data have become available or
research has shown how better to uti-
lize existing source data, it is possible
for BEA to provide additional infor-
mation within the framework of the
NIPA’s at a cost that is judged rea-
sonable. Such improvements can take
the form of either providing more de-
tailed breakdowns of entries in the ac-
counts or providing additional supple-
mentary information. Over the years,
these types of improvements have
been made frequently—often from
within BEA’s existing funding, some-
times with new funding. They have
added much to the usefulness of the
accounts. Two examples of such im-
provements are (1) the introduction
and featuring of fixed-weighted GNP
price indexes as a replacement for the
implicit price deflators as a measure
of price change, as inflation became
an important factor in the 1970’s and
(2) the introduction and featuring of
“gross domestic purchases” as a meas-
ure of demand, as imports became an
increasingly important factor in the
1980’s. The latter was accomplished
with little expenditure of resources;
the former required considerable re-
sources initially and continues to use
a significant amount each quarter.
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Reliability of GNP

Reliability as used in this report
refers to the accuracy of the esti-
mates. It does not refer to revisions
per se, which are only a partial indi-
cator of accuracy. The reliability of
GNP has been assessed in three ways:
Revisions in preliminary estimates,
statistical evidence internal to the ac-
counts, and expert judgment. Expert
judgment has included both judg-
ments by policymakers and their ad-
visers as to the usefulness and accura-
cy of the accounts and by the estima-
tors as to the degree of error in the
estimates that arises from the source
data and estimating procedures. Cer-
tain of the criteria in Statistical
Policy Directive No. 3, such as re-
sponse rates, do not apply to the GNP
estimates given their nature. They
differ from most economic series to be
evaluated under the directive in that
they are not based on a survey. They
are based on many types of informa-
tion, both survey and nonsurvey.
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BEA revision studies

BEA has conducted three major
studies of reliability and a fourth is
underway. The results of these stud-
ies, including preliminary results
from the fourth study, are presented

In table 3, six summary measures
are used to describe the revisions. The
measures are the dispersion, bias, rel-
ative dispersion, relative bias, upward
revisions, and directional misses.
They are calculated as follows. Let P
represent the percentage change in
the current estimates, F' the percent-
age change in the final estimates, and
n the number of quarterly changes.

Dispersion is the average of the ab-
solute values of the revisions:

Y |P—F|/n.
Bias is the average of the revisions:
> (P - F)/n.

Relative dispersion expresses the
dispersion as a percentage of the av-
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erage of the absolute values of the
final quarterly changes:

10 |P—F|/n
CIF|/n

Relative bias expresses the bias as a

percentage of the average of the final
quarterly changes:
100Y(P - F)/n
> F/n )

Upward revisions expresses the
number of times that the current esti-
mate of the quarterly change was re-
vised up by the final estimate, as a
percentage of the number of quarterly
changes.

Directional misses expresses the
number of times that the sign of the
current estimate of the quarterly
change differed from that of the final
estimate, as a percentage of the
number of quarterly changes.

The performance criteria in Statis-
tical Policy Directive No. 3 pertain to
dispersion and bias. The dispersion
criterion is in terms of relative disper-
sion. It is not clear whether the bias

Table 3.—Measures of Revisions in Quarterly Changes in GNP

Percentage points ! Percent
Dispersion Bias Relative dispersion Relative bias Upward revisions Directional misses
T T T T T T T T T T
15-day | 45-day | 75-day | 15-day | 45-day | 75-day | 15-day | 45-day | 75-day | 15-day } 45-day \ 75-day | 15-day | 45-day | 75-day | 15-day | 45-day | 75-day
Current-dollar estimates
3.5 —-10 45 —14 10
3.3 -12 34 -4 9
2.1 -8 36 —19 12
1.2 -1 18 -3
3.1 -3 43 —15 60 i2
1.5 -3 25 -5 50 4
1.2 1.0 —.8 —.8 16 13 -10 -8 69 72 0 0
11 11 -1 —.6 13 13 -9 -1 68 53 5 5
2.4 2.2 | -1.0 —.6 24 21 —10 —6 65 55 4 4
1.9 1.5 1.5 -8 -5 -2 20 15 15 8 -5 -2 58 67 63 4 4
2.1 1.8 -1.0 -1 22 19 —11 —8 67 62 3 7 FOR,
1.7 1.5 1.5 -5 -3 -2 19 17 17 —6 —4 -2 54 57 51 3 3 6
Constant-dollar estimates
1.0 1.0 q -2 27 24 2 -1 46 54 0
14 J 8 O -2 -2 32 32 -5 —5 42 53 i1 51.
2.0 18 -6 -4 41 38 -20 —14 65 65 10 51.
15 13 12 -7 -5 -1 38 31 30 -29 —-22 —6 63 63 58 17 10
2.4 24 0 2 58 59 1 6 49 49 21 l§ . e
1.5 14 15 —.4 — -2 38 35 37 —17 —-12 -7 57 54 57 14 10 9

Nore.—See the text for sources and for definitions of the revision measures. Until recently, the
terms “15-day,” “45-day,” and “75 ay” were used to desmnate the successive current estimates.
They correspond to the terms * ‘preliminary,” “first rev1sed and “second revised” that BEA now

uses and that are used in the text.

y adiusted annual rates. This re-
qulred restatmg “the revision measures shown in BEA’s first two revision studies to annual rates.
2. For the constant-dollar estimates, revisions in the 15-day estimates are for the period 1966-

71 and for the 45-day estimates, 1965-71.
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criterion is in terms of relative bias,
bias, or percent of upward or down-
ward revisions.

The first set of measures in[table 3|
are from the study completed in
19658The measures on the first line
summarize the revisions in the initial
quarterly estimates for 1947-56. The
revisions are calculated as the differ-
ence between the quarterly percent-
age changes as initially published and
those resulting from the comprehen-
sive revision in 1958 that incorporat-
ed information from the 1954 econom-
ic censuses. The next three lines sum-
marize the revisions for 1947-52,
1953-56, and 1957-61, using as “final”
estimates those available as of July
1953, 1957, and 1963, respectively. In
general, these “final” estimates had
not undergone a comprehensive revi-
sion.

The second set are from the study
completed in 1974%The first two
lines summarize the revisions for the
periods 1947-63 and 1958-63, using as
“final” estimates those from the com-
prehensive revision in 1965, which in-
corporated information from the 1958
economic census. The 1958-63 period
is included because the preliminary
estimate was introduced in 1958. The
third line summarizes the revisions
for 1964-71, using as “final” estimates
those from third July revisions.

The third set are from the study
presented in 1984fThe first line
summarizes the revisions for 1968-72,
using as “final” estimates those from
the comprehensive revisions in 1976
and 1980, which incorporated infor-
mation from the 1964 and 1972 eco-
nomic censuses, respectively. The
second line summarizes the revisions
for 1973-77, using as “final” estimates
those from the comprehensive revi-
sion in 1980, which do not fully incor-
porate economic census information
in that the 1977 economic censuses
had not yet been incorporated. The
third line summarizes the revisions

4. George Jaszi, “The Quarterly National Income
and Product Accounts of the United States, 1942-62,”
Income and Wealth: Series XI, Studies in Short-Term
National Accounts and Long-Term Economic Growth,
pp. 139-141.

5. Allan H. Young, Reliability of the Quarterly Na-
tional Income and Product Accounts of the United
States, 1947-71, Bureau of Economic Analysis Staff
Paper No. 23, July 1974, pp. 6-10.

6. Robert P. Parker, “Revisions to the Initial Esti-
mates of Quarterly Gross National Product of the
United States, 1968-83,” paper presented at Seminar
on Provisional and Revised Estimates of Economic
Data, University of Florence, Florence, Italy, Novem-
ber 1984. Available on request from the Bureau of
Economic Analysis.
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for 1978-83, using as “final” estimates
those from the July revisions in 1982
and 1984.

The fourth set are from the study
now underway. The first line summa-
rizes the revisions for 1968-77, using
as “final” estimates those from the
comprehensive  revision in 1985,
which incorporated information from
the 1977 economic censuses. The
second line summarizes the revisions
for 1978-86. The estimates used as
“final” estimates for 1978-82 are
those from the comprehensive revi-
sion in 1985, which do not fully incor-
porate economic census information
in that the 1982 economic censuses
are not incorporated; the estimates
for 1983-85 are those from the July
revision in 1985; the estimates for
1986 are those available prior to the
July revision in 1987.

It should be noted that the fourth
set of measures do not incorporate
two types of adjustments that were
made in the previous studies. These
adjustments removed the effect of the
changes in definitions and of the
change in base year in the constant-
dollar estimates that were made in a
comprehensive revision. Consequent-
ly, the contribution to the revision
that comes from source data are not
isolated as well in the fourth set of
measures. To the extent possible,
rough allowances for these two fac-
tors are made in the discussion of the
results.

Two aspects of the estimation proc-
ess need to be kept in mind to inter-
pret properly the measures in table 3.
First, within a given study, the reduc-
tions in the size of revisions over time
cannot be taken as evidence that reli-
ability is increasing. This type of re-
duction, which can be observed within
each study, reflects the different vin-
tages of the estimates used as “final.”
The revision between the initial esti-
mates and those resulting from a July
revision are not as large as those be-
tween the initial estimates and those
resulting from a comprehensive revi-
sion.

Second, an increase in the size of
revisions over time in estimates of a
given vintage cannot be taken as evi-
dence that reliability is decreasing.
Revisions can also increase in size be-
cause improved source data and esti-
mating procedures are introduced
into the estimation process. Only if
improvements are made to the source
data or estimating procedure used for
the early estimates, but not for the
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final estimates, can a permanent de-
crease be expected in the size of revi-
sions. If improvements are made for
the final estimates but not for the
early estimates, a permanent increase
in the size of revisions can be expect-
ed. If improvements are made for
both the early and final estimates,
but they are introduced by BEA retro-
spectively into the final estimates, as
is often the case, an increase in the
size of revisions can be expected for a
period of a few years until they also
are reflected in the early estimates.

Findings from BEA revision studies

Dispersion in the GNP estimates.—
As shown in, the relative dis-
persion of the quarterly change of the
current-dollar GNP estimates is fairly
small. In the fourth set for the period
1968-77, it is about 20 percent. For
the period 1978-86, for which the esti-
mates will be revised in the compre-
hensive revisions in 1990 and 1995 to
reflect the 1982 and 1987 economic
censuses, it also is about 20 percent.

The relative dispersion of the con-
stant-dollar estimates is much larger
than that of the current-dollar esti-
mates. For the period 1968-77, it is
almost 60 percent. The main reason
for the larger relative dispersion of
the constant-dollar estimates than of
the current-dollar estimates measure
is not that the revisions in constant-
dollar GNP are larger. The main
reason is that the denominator of the
constant-dollar  relative  dispersion
ratio is smaller than that of the cur-
rent-dollar ratio, and this is because
the growth in constant-dollar GNP is
less than that in current-dollar GNP.
This “denominator effect” raises a
caution about using relative disper-
sion as a measure of reliability. Con-
stant-dollar relative dispersion can
approach infinity in a period of no
growth. Likewise, current-dollar rela-
tive dispersion can approach zero in a
period of high inflation.

The difference in the relative size of
the revisions in the current- and con-
stant-dollar estimates is shown not by
the relative dispersion, but by the dis-
persion, which is the numerator of
the relative measure. The current-
and constant-dollar dispersions of the
preliminary estimates for the period
1968-77 as calculated in the fourth
study are 2.1 and 2.4 percentage
points, respectively; the constant-
dollar dispersion is only 15 percent
larger than the current-dollar disper-
sion.
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This difference is primarily due to
improvements in source data and esti-
mating procedures, which were intro-
duced retrospectively into the final
constant-dollar estimates (and which
are now also incorporated in the cur-
rent estimates). In the absence of
such retrospective improvements, the
constant-dollar dispersion will tend to
be equal to the current-dollar disper-
sion. The reason for this is that the
current-dollar dispersion essentially
passes through on a one-for-one basis
to the constant-dollar estimates, be-
cause the amount of revision to the
price information used in deflation is
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small and is such that it does not con-
tribute much to dispersion.

The development of the retrospec-
tive improvements in deflation were
initiated following the high levels of
inflation and large drops in computer
prices in the 1970’s that revealed
shortcomings in the source data and

procedures used in the deflation of

the current-dollar estimates.|Table 4
lists the retrospective improvements
in the constant-dollar estimates,
which were introduced in the compre-
hensive revision in 1985 and in the
annual July revision in 1986.

Table 4—Improvements in Deflation Introduced in 1985 and 1986

. . Intro- Period
Component Description of improvement dl(lic;;gn covered
Personal consumption
expenditures:
Space rent ... Price index revised to incorporate an estimate 1985 1974-80
of the change in rent that occurs when a
vacant unit is rented to a new tenant and
an adjustment for the change in the quality
of the stock of rental units.
Airline transportation . . . . . . Price index revised to reflect fare discounting. 1986 1983-85
Electronic computers........ Price index that incorporates detailed 1986 1983-86
information on changes in prices and
characteristics of computers introduced.
Nonresidential fixed
investment:
Nonresidential buildings.. | One of the three price indexes averaged to 1985 1967-84
derive the deflator, the Federal Highway
Administration Index of Highway
Structures, was dropped.
Electronic computers........ Price index that incorporates detailed 1985 1959-85
information on changes in prices and
characteristics of computers replaced
assumption of no price change.
Residential fixed
investment:
Additions and alterations | Price index for household maintenance 1985 1968-76
replaced single-family home price index.
Net exports:
Electronic computers Price index that incorporates detailed 1985 1964-85
(imports and exports). information on changes in prices and
characteristics of computers introduced.
Petroleum imports . ......... Separate deflation for petroleum imports. 1985 1929-67
Services (imports and Deflation carried out at more detailed level. 1985 1959-76
exports).
Federal Government:
Commodity Credit Deflation carried out at more detailed level. 1985 1968-77
Corporation.
Electronic computers........ Price index that incorporates detailed 1985 1968-85
information on changes in prices and
characteristics of computers introduced.
Defense purchases other | Additional information on prices paid by 1985 1972-76
than compensation. Department of Defense introduced.
State and local
governments:
Electronic computers....... Price index that incorporates detailed 1985 1968-85
information on changes in prices and
characteristics of computers introduced

Sources: SURVEY OF CURRENT BUSINESS art{i}gles presenting annual and comprehensive revi-

sions (October and December 1985 and Julyl1986).
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Tabulation A
[Percentage points]
Dispersion

Current- Constant-

dollar dollar
estimates | estimates

Study III: 1968-T77 .....c.ocoeerrennne 1.8 18

Study IV: 1968-T7 .....ccoevvennee 2.1 2.4

The figures in |tabulation A| show

the current- and constant-dollar dis-
persion for the period 1968-77 as cal-
culated in the third and fourth stud-
ies. (For the third study, the measures
for 1968-72 and 1973-77 were aver-
aged.) The increase from 1.8 percent
to 2.1 percent in the current-dollar
dispersion reflects the incorporation
in the comprehensive revision of (1)
economic census information and
other source data and (2) retrospec-
tive improvements in source data and
estimating procedures. (To a small
extent, it also reflects the changes in
definitions introduced in the compre-
hensive revision.) The increase from
1.8 percent to 2.4 percent in the con-
stant-dollar estimates reflects both
the increase in the current-dollar dis-
persion and retrospective improve-
ments in the deflation discussed
above. Thus, the increase in the con-
stant-dollar dispersion can be roughly
partitioned into two equal parts—that
arising from the revisions of the cur-
rent-dollar estimates and that from
the retrospective improvements in de-
flation. (To a small extent, it also re-
flects the change in base year in the
comprehensive revision.)

What can one say about the disper-
sion to be expected in future years?
The historical record as shown in

table 3|probably provides as good a

guide as possible for current-dollar
dispersion. Constant-dollar dispersion
will depend on the current-dollar dis-
persion and on the extent of retro-
spective improvements in deflation. It
seems likely that efforts to improve
the constant-dollar estimates will con-
tinue for some time. Thus, one should
not expect the constant-dollar disper-
sion to recede soon to the current-
dollar level.

Bias in the GNP estimates.—The
relative bias of the current-dollar
GNP estimates is small. In the fourth
set of revisions for the period 1968-77,
it is about -10 percent. For the
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Tabulation C

[Percentage points]
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Tabulation B
[Percentage points]
Dispersion

Study Differ-
111 v ence

Preliminary estimate:
Current dollars......... -0.9 -1.0 -0.1
Implicit price deflator..... -4 -1.1 -6
Constant dollars............... -4 0 4

First revised estimate:
Current dollars................. -6 =7 -1
Implicit price deflator..... -3 -.8 -5
Constant dollars............... -3 2 5

period 1978-86, it is about -5 per-
cent. The relative bias of the con-
stant-dollar estimates is small for the
period 1968-77 and somewhat larger
for the period 1978-86.

In the third set of revisions, the rel-
ative bias of the current-dollar esti-
mates was also small. However, that
of the constant-dollar estimates was
considerably larger. For 1973-77, it
was —15 to —-20 percent and for
1978-83, —20 to —30 percent. In both
periods, the bias was largest in the
preliminary estimate.

As was the case with the dispersion
measure, the bias of the constant-
dollar estimates, when expressed in
relative terms, is magnified in com-
parison to that in the current-dollar
estimates. To abstract from the “de-
nominator effect,” the following anal-
ysis is in terms of bias rather than
relative bias.

The figures in [tabulation B| show
the bias for 1968- in percentage
points), as calculated in the third and
fourth studies, in the current- and
constant-dollar estimates of GNP and

in the GNP implicit price deflator.

Several interesting points are ap-
parent from these measures. First,
unlike the dispersion, the bias is con-
siderably larger in the current-dollar
estimates than in the constant-dollar
estimates. This comes about because
there is a downward bias in the im-
plicit price deflator that damps the
current-dollar bias. Second, the bias
in the preliminary estimate is larger
than that in the first revised estimate
in both current-dollar GNP and the
implicit price deflator. This is an indi-
cation of a downward bias in BEA’s
projections of missing source data.
Third, the bias in both the current-
dollar GNP estimate and the implicit
price deflator is larger in the fourth
study than in the third study.

Dispersion
- First | Second
Pl;il;rml' revised | revised
" yt esti- esti-
estimate mate mate
Study III: 1978-83:
Current dollars............... -0.7 -0.5 -0.2
Implicit price deflator... -1 1 -1
Constant dollars............. -7 -5 -1
Study IV: 1978-86:
Current dollars............... -5 -3 -2
Implicit price deflator... -1 0 0
Constant dollars............. -4 -3 -2

The increase in the size of the bias
for the implicit price deflator, which
more than offset the increase in the
current-dollar bias, reflects both the
change in base year and the improve-
ments in deflation introduced retro-
spectively in the 1985 comprehensive
revision. At this point, it is not possi-
ble to disentangle the separate effects,
but it appears that the change in the
base year accounts for most of the in-
crease, with the effects of the various
improvements in deflation being
largely offsetting. Thus, it can be said
that the reduction in the bias in the
constant-dollar  estimates resulted
from the change in base year.

shows the biases as
calculated in the third and fourth
studies for the periods since 1977. In
the estimates as they stand now (they
are subject to comprehensive revi-
sions in 1990 and 1995), the bias in
the current-dollar estimates largely
flows through to the constant-dollar
estimates. It is possible, perhaps
likely, that the bias in the implicit
price deflator will become more nega-
tive when the base year is next updat-
ed and thus more or less offset the
current-dollar bias.
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presents the results of sta-

tistical tests of significance of the
biases in the current- and constant-
dollar estimates in the third and
fourth studies. The table also pre-
sents, for the 1968-83 period used in
the third study, an additional set of
estimates that did not contain the ad-
justments to remove the effect of
changes in definitions and base year.
For each set of current-dollar esti-
mates, the biases in both the prelimi-
nary and first revised estimates are
significant at either the 1-percent or
5-percent confidence level for the
entire period tested. Many of the sub-
periods tested did not show a signifi-
cant bias. This reflects lack of power
of the test when there are few obser-
vations. For the constant-dollar esti-
mates, only the bias in the prelimi-
nary estimates in the third study that
did not include the adjustments for
definitional and base year changes is
significant at the 5-percent confidence
level.

The findings from the third study
raise the question of whether BEA
should attempt explicit bias adjust-
ments in future estimates. This is not
an easy question to answer. Given
that there is little evidence of signifi-
cant bias in the constant-dollar esti-
mates and that the periodic updating
of the base year has worked to reduce
the bias, one must be careful not to
introduce bias into the constant-dollar
estimates by removing it from the
current-dollar estimates. Also, the rel-
ative number of upward revisions in
current-dollar GNP is nearer to 50
percent than to 100 percent. Bias ad-
justments would make a substantial
minority of the estimates worse
rather than better. The question will
be examined further by BEA.

Table 5—Bias in Quarterly Changes in GNP

[Percentage points]

Current-dollar estimates Constant-dollar estimates
15-day 45-day 15-day 45-day

Study III:

1968-TTF. ..o -0.9 (-2.6%) -0.6 (-1.9) 04 (-1.2) -0.3 (-0.9)

1978-83 .. -8 (-1.5) -5 (-1.5) -7 (-1.7) -5 (-1.6)

1968-83 ... -8 (-2.9%%) -6 (-2.4%) -5 (-2.0) -4 (-1.7)
Study IV:

1968-TTH. ... -1.0 (-2.7%%) -7 (-2.09 0 0 2 (.3)

197886 . ... -5 (-1.3) -3 (-1.0) -4 (-1.3) -3 (=9

196886 . ... ..o -8 (-2.9%%) -5 (-2.2%) -2 (=7 -1 (-2
Study III without

adjustments:

1968-TTH. oo -9 (=2.7%) -6 (-2.0) -4 (-1.2) -3 (-2

1978-83 ... -8 (-1.6) -6 (-1.6) -8 (2.0 -6 (-2.0)

1968-83 ... -9 (-3.1%) -6 (-2.5%%) -5 (=2.1%) -4 (-1.7)

I

T Estimates for this period incorporate one or more comprehensive revisions.

* Significant at the 5-percent confidence level.
** Significant at the I-percent confidence level.

Notes.—(1) The t-ratios are in parentheses. (2) See the text for a descrig)tion of the revision studies III and IV. The terms “15-
day” and “45-day” correspond to the terms “preliminary” and “first revised” that are used in the text.
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Tabulation D
[Percentage points]
| Dispersion |  Bias
Study II: 1947-63..................... | 3.1 -0.9
Study IV: 1968-77 ..................} 1.8 =7

Improvement over time in the GNP
estimates. —The revision studies sug-
gest an increase in accuracy in the
current estimateg of current-dollar
GNP over time. com-
pares the dispersion and bias in the
first revised estimates in the period
1947-63, as calculated in the second
study, with that in the period 1968-
77, as calculated in the fourth study.
The dispersion shows a decrease of
more than 40 percent. The bias also
shows a decrease.

For the reduction in dispersion to
be considered evidence of an increase
in accuracy, it is necessary for the ac-
curacy of the final estimates to have
remained constant or improved. This
question is examined later in the
report.

Two caveats to the finding of a pos-
sible increase in accuracy are neces-
sary. The evidence does not directly
bear on the accuracy of the estimates
since 1977, the last year covered in
the studies. Second, the evidence does
not indicate how the system would
perform over time with respect to a
given set of circumstances. For exam-
ple, there were more frequent reces-
sions in the period 1947 to 1963 than
in the period 1968 to 1977, and such
periods may strain the GNP system
more than nonrecession periods. On
the other hand, the period 1968 to
1977 had its own unique conditions
that placed strains on the system.
One_also should note that the figures
in [table 3 suggest the improvement
may have all come before 1958. The
dispersion and bias measures for the
preliminary estimate for 1958-63 are
about the same size as or smaller
than those for later periods.

GNP components.—The revision
studies also indicate which compo-
nents of GNP have been subject to
large revisions and which have con-
tributed the most to the revision in
total GNP.

Table 6|shows the dispersion for the
major components of GNP as calculat-
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ed in the fourth study. The compo-
nents with the smallest dispersion—
about the same as that for total
GNP—are personal consumption ex-
penditures (PCE) for nondurable
goods and for services, and State and
local government purchases. For all
the other components, the dispersion
is considerably larger than that for
GNP. On a relative basis, as shown in
table 7| the only components for
which the dispersion is consistently
below 50 percent, for both the cur-
rent- and constant-dollar estimates in
both the 1968-77 and 1978-86 periods,
are PCE for durables and for services.
shows the dispersion for the
preliminary estimates of the compo-
nents weighted by their dollar levels.
One can infer from these figures that
the most important contributions to
the dispersion in GNP are the change
in business inventories, imports, and
exports. Also, the three components of
PCE, even though their dispersion is
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small, make important contributions
because of their dollar size.

[Table 9] shows the bias for the
major components of GNP, as calcu-
lated for the preliminary estimates in
the third and fourth studies. The cur-
rent-dollar estimates of PCE con-
tained a significant negative bias in
both studies for the period 1968-77.
Given the relative size of the compo-
nents, it is clear that PCE accounted
for much of the significant negative
bias in current-dollar GNP in the
third study and for all of it in the
fourth study. Within PCE, the nega-
tive bias in services was significant in
both studies and that in nondurables,
in the fourth study. In constant dol-
lars, for the period 1968-77, govern-
ment purchases of goods and services
contained a significant positive bias
in the fourth study. While the posi-
tive bias was larger for Federal pur-
chases, only that for State and local
purchases was significant.

Table 6.—Dispersion in Quarterly Changes in GNP and its Components

[Percentage  points]
Current-dollar estimates Constant-dollar estimates
15-day 45-day 75-day 15-day 45-day T5-day
Gross national product:
1968-77 2.1 18 o 2.4 2.4
1978-86 1.7 1.5 1.5 15 14 15
Personal consumption expenditures:

968-77 2.6 D PO 1.5 1.6
1978-86 1.3 14 14 14 15 1.6
Durable goods:

1968-77 6.9 5.0 [ 39 43 o
1978-86 4.6 44 44 4.2 4.1 4.2
Nondurable goods:
1968-77 3.0 1.8 2.3 2.0 o
1978-86. 1.8 1.6 1.6 1.7 19 1.9
Services:
1968-177 2.9 1.7 1.5 13 |
1978-86 1.5 1.7 1.8 13 14 1.3
Gross private domestic investment:
1968- 13.0 123 o 11.0 122 |
1978-86 11.2 9.8 9.2 10.4 9.2 9.0
Fixed investment:
1968-77 5.2 45 5.0 49 |
1978-86 4.9 41 3.8 5.3 4.7 43
Nonresidential structures:
1968- 9.0 7.9 9.7 82 |
1978-86 7.5 6.0 5.9 71 5.7 59
Nonresidential producers’ durable equipment:
1968-717 6.3 5.8 6.6 6.7 [
1978-86 6.1 5.3 44 6.9 6.0 5.0
Residential:
1968-71 13.3 12.7 13.3 129 |
1978-86 7.6 83 75 8.1 7.8 6.9
Change in business inventories:
1968-77
1978-86
Net exports of goods and services:
1968-77
1978-86
Exports:
1968-77 8.9 7.0 8.1 [ 2 FOUORRR
1978-86. 5.1 4.6 4.3 5.5 45 43
Imports:
1968-77 8.0 6.4 10.0 9.4
1978-86. 89 7.9 8.1 10.6 10.7
Government purchases of goods and services:
1968-77 4.5 3.2 34 3.5 3.5 31
1978-86 2.8 3.0 2.6 28 2.9 2.6
Federal:
1968-77 6.6 5.4 6.2 6.4 o
1978-86. 6.8 7.3 6.7 6.8 6.9 6.4
State and local:
1968-177 44 3.0 3.3 33
1978-86 14 14 1.5 1.0 13 13

Nore.—The terms ‘“15-day,” “45-day,” and “75-day”
revised” that are used in the text.

correspond to the terms “preliminary,” “first revised,” and “second
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For the period since 1977, gross pri-
vate domestic investment contained a
large negative bias in both studies.
All components, including business
inventories, contributed to the bias.
The bias for producers’ durable equip-
ment was significant in each case.
The large negative bias in exports
was significant in some cases and, as
explained in the footnote to the table,
appears to have resulted in a signifi-
cant negative bias for net exports.

Critical periods.—The study by
Carson and Jaszi reviewed revisions
in GNP during critical periods, de-
fined as “the quarter before a cyclical
peak in real GNP, the peak-to-trough
quarters, and the quarter after a cy-
clical trough in real GNP.”7 The revi-
sions were those between the prelimi-
nary estimates and the latest avail-
able estimates at the time of the

7. Carson and Jaszi
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Tabulation E
Percent
Dispersion Bias Relative ‘ Relative
dispersion bias
i -83:
Carson/Jaszi: 1968-8 (Billions of constant
ollars)
Based on dollar changes:
All quarters..... 5.1 -16 37 -19
Critical quarters................ 49 -18 49 84
(Percentage points)
Based on percent changes:
All quarters........... 1.6 -5 37 -17
Critical quarters.... 1.6 -6 51 134
Updated: 1968-86, based on percent changes:
All quarters 20 -2 50 -1
Critical quarters 2.2 -7 68 113

study in 1985, before the comprehen-
sive revision released in December of
that year. Of the 63 quarters in the
period 1968-83, 27 were defined as
critical. As shown in
they found little difference in the dis-
persion and bias for real GNP for the
critical quarters as compared with all

Table 7—Relative Dispersion in Quarterly Changes in GNP and its Components

quarters. There were differences in
the relative dispersion and relative
bias, which reflected the much lower
growth of GNP during the critical pe-
riods. Also shown are revised calcula-
tions based on the estimates resulting
from the comprehensive revision re-
leased in 1985. The measures for the
critical quarters as compared with all
quarters again showed little differ-
ence in the dispersion but a somewhat

[Percent] .
larger downward bias.
Current-dollar estimates Constant-dollar estimates Although the critical quarters pass
15day | d5day | 75day | 15day | 45day | T5-day muster in comparison to all quarters,
Gross national product as indicated by the dispersion and
196877 218 192 - o1 e — bias, further examination revealed
i ) ’ ' : : : ’ that in certain of the critical quarters
Personal consumption expenditures: « . : h h
1968-171 265 17.3 35.0 394 o, a competent economist might have
Durable goods . 148 155 8.3 410 47 been seriously misled had he relied on
1968-77
1678-86 HE S so 32 361 the NIPA’s.” In five quarters, the re-
Nondurable goods: sas s0s ' o6 . visions were “large” —over 2% per-
1oesTt . . X 2 e . o .
G918 238 214 3 64.4 718 749" centage points—and the latest esti
1968-77 27.6 15.5 37.3 336 | . i : H
1978-86 145 16.1 16.8 394 418 410 Table 8—Dispersion in 15-day Estimates of
G'f;s;g"%me domestic investment: GNP Components, Weighted by Dollar Levels
- 64.5 61.2 65.8 729 oo L
;‘?725% r— 519 456 4238 54.4 481 471 [Billions of dollars]
Xt investment:
1968-77 40.3 35.4 53.2 52.8 | C t- t-
1978-86 . 389 33.0 30.3 53.2 418 435 cLllglrlZI; C?lﬁlt:rn
Nonresidential structures: estimates estimates
iggg—gg Zg.g gg.g 5 1;92 1271 e
"~ - X . . 5. 46.8 . - - - -
Nonresidential producers’ durable equipment: 82 1?728 1%’(758 1?728 1%’(758
1968-77 48.1 44.2 63.2 64.5
1978-86 43.7 38.2 32.1 58.1 479 39.7
Residential: Gross national product
1968-77 59.4 56.8 67.1 65.3 oo A
1978-86............ ; 34.3 3.7 341 55.1 38.2 3338 Personal = consumption
Chlz:)l(l;gge 71;1 business inventories: ! expenditures: ol 39 19
- 62.6 64.0 Durable good . : . 3.0
1978-86. 60.6 51.1 47.0 Nondurable good 2.6 3.4 3.8 34
Services . ... 2.1 3.8 2.9 3.4
Neltggys(pg;ts of goods and services: !
- 63.5 59.4 Gross private domestic
]13517‘)3;8"2 80.3 4.3 73.3 iFl‘l' % _‘“"“t "
o 1Xed Investment:
1968-77 43.0 33.8 56.5 41.0 oo, Nonresidential structures ........... 11 2.4 2.7 24
I 1971,8{586 39.2 317 29.7 52.0 429 410 Nonresidential producers’
mports: durable equipment...... 14 3.6 2.9 45
1968-77 33.1 26.7 56.2 57 (R PO Residential . ............ e 2.1 2.8 45 3.1
1978-86 49.6 443 45.1 4.4 75.2 3.6 Change in business inventories .. 43 8.5 6.9 74
Government purchases of goods and services: Net exports of goods and services:
1968-77 56.9 405 112.8 127 oo Exports ... .. 25 49) 48] 50
11?27(186—2(15 21.2 28.9 25.5 55.7 57.6 51.6 Imports .. ................ ..200 79 61| 102
ral:
i968~77 80.2 66.0 86.4 89.3 Government purchases of goods
St.a!:i—ngg local: 454 486 4“8 650 655 ?:ﬁd o 19| 44| 39| 46
. ) | R o o o
1968-77 422 29.2 1045 FUIE A —— Stateandlocal ... 18| 13| 27 9
1978-86 15.7 15.9 16.9 38.8 50.7 48.9

1. Calculations based on dollar change.

Nore.—The terms “15-day,” “45-day,” and “75-day” correspond to the terms “preliminary,” “first revised,” and “second

revised” that are used in the text.

1. Equals the dispersion weighted by dollar level of gross
o B pe 2’ v
private domestic investment less that of fixed investment.

Norte.—The term “15-day” corresponds to the term “prelimi-
nary” that is used in the text.
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mate showed the opposite direction of
change to that of the preliminary esti-
mate. These quarters were 1969:1V,
1975:11, 1981111, 1983:11, and 1983:1V.
Updating these calculations for the
1985 comprehensive revision shows
that in four critical quarters the revi-
sions were over 2% percentage points
and in the opposite direction of
change. The quarters are 1973:II1,
1975:11, 1982:111, and 1983: IV. (Several
more quarters had revisions with
these characteristics, but they were
not critical quarters.)

Other revision studies

Studies of whether the revisions in
the current GNP estimates behave
like efficient forecasts have been car-
ried out recently by investigators out-
side of BEA, using the data underly-
ing BEA’s third revision study. Greg-
ory Mankiw and Matthew Shapiro
found that the revisions in the pre-

Table 9.—Bias in
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liminary estimates behaved like effi-
cient forecasts rather than measure-
ment errors®The finding for GNP
was the opposite of that for the revi-
sions in the money supply, which in
an earlier study Mankiw and Shapiro
had found behaved like measurement
errors. Thus, the authors concluded
that, in effect, the revisions in the
preliminary money supply series
could be reduced by incorporating
other information in the estimation
process but that this was not the case
for GNP.

Carl Walsh came up with findings
similar to those of Mankiw and Sha-
piro. However, he also found that the

8. Gregory N. Mankiw and Matthew D. Shapiro,
“News or Noise: An Analysis of GNP Revisions,”
SURVEY, May 1986. The idea underlying this finding is
that revisions that are correlated with the prelimi-
nary estimate but not with the final estimate are
characterized as measurement error, while revisions
uncorrelated with the preliminary estimate but corre-
lated with the final estimate are characterized as effi-
cient.

[Percentage points]
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size of the difference between the pre-
liminary and first revised estimates
could be used to improve the first re-
vised and second revised estimates.
Hence, in this sense, the estimates
were inefficient!

Knut Anton Mork found that the
revisions of the preliminary and first
revised estimates did not behave like
either efficient forecasts or measure-
ment errors.There was evidence of
“ill-behavedness” in the form of
downward biases. There also were
some indications of correlations with
other information—specifically the
NBER/ASA forecasts of GNP—and of
over-reliance in the estimation proce-

9. Carl E. Walsh, “Revisions in the ‘Flash’ Esti-
mates of GNP Growth: Measurement Error or Fore-
cast Error?,” Economic Review, Federal Reserve Bank
of San Francisco, Fall 1985.

10. Knut Anton Mork, “Ain’t Behavin’: Forecast
Errors and Measurement Errors in Early GNP Esti-

mates,” Journal of Business and Economic Statistics,
April 1987, Vol. 5, No. 2.

15-day Estimates of Quarterly Changes in GNP and its Components

Current-dollar estimates Constant-dollar estimates
T I o oo T e on
1968-77 | 1978-83 1968-83 1968-717 | 1978-83 | 1968-83
Study II1
Gross national product.... —0.9 (—2.6%) —0.8 (—15) —08 (—2.9*%) —04 (—1.2) —0.7 (—1.7) —-05 (—-2.00

Personal consumption expenditures. —.7 (=25% 2 (.5 -3 (-1.6) —4 (-18) 0o (0 -3 (-14)
Durable goods —8 (-8 3 (.2 —4 -7 (-8 1. —4 (=6
Nondurable goods. —.2 (=.5) -2 (=3 -2 d ) -2 (=.5) 0 (=D
Services -9 (-33%) 5 (L) —4 -7 (-28*%) 2 (.8 -3 (=19

Gross private domestic investment.................... —1.8 (—.8) X . -21 —-1.6 (-.9) —3.5 (—1.6) —123 (*3.2.)\
Fixed investment -7 (-1.0) 4 (—2.6° —1.7 ( —4 (-0 —37 (=34 —-17 (-26%

Nonresidential ~1 (=D 3 (—33* —11 1(.D —45 (—41%%) —17 (-23%
Structures —4 (=2 0 (=19 -21 a1 (4 -2.7 (-12) -6 (=4
Producers’ durable equipment................. 2 (.2 —4.3 (=3.9*" -15 1 (. —5.3 (—4.4*%) —20 (—-2.0)

Residential —-23 (=11 -7 (=3 1.7 —-16 (.7 -16 (-7 —-16 (1.0

Change in business inventories !

Net exports of goods and services !

Exports -33 (-19) —-3.0 (-22% —32 (-2.6") —.8 (—.4) —20 (1.8 —-13 (=10
Imports -18 (-10) L6 (1.0 -5 (-4 1.1 -1 (=1 100

Government purchases of goods and 3 (.5 -1 (-1 2 (.3 1.3 (2.1%) 1 (.2 8 (1.9
services.

Federal 12 (.9 9 (.5 11 (1.0) l.z (,l.é). 1.? ( .‘82“ l‘g H(‘S)\

State and local —2 (—.4) -5 (-13 3 (-8 1.2 2.0% 4 (-12 6 (1.4)
Study 1V

Gross national product..............c.cocooueee —1.0 (—2.7*%) -5 (—13) —.8 (—2.9*%) 0 (0) —4 -2 (-.6)

Personal consumption expenditures................. —2.1 (-3.3*%) 2 ( .6) —1.0 (=2.7*%) —.2 (—.6) 4 a1 4
Durable goods —24 (=15) -3 (—.4) —14 (714§) —.§ g—llzp) —.1 ( —.g 51—}‘5)
Nondurabie goods. —~1.6 (—2.3% 3.0 -7 (=17 3 ( 6 Ki 5 (1.6
Services —24 (—4.1*") -4 (-1D —-11 (=29*") —.5 (=17 3 —.1 (—.6)

Gross private domestic investment —2.0 (—.6) —-22 (-.9) —2.1 (—1D -7 (-3) —-2.7 —-1.6 (—-1.0)
Fixed in ment —4 (—4) -19 (=18 —-11 (=15 -1 (=1 —1.9 —-1.0 (=13

Nonresidential .............cocvcuriuerenccucrincenenenns 0 (0) —-25 (=19 —-12 (-1.6) 6 (.1 —2.6 -9 (-12)
Structures........... -1 (0) —14 (-8 —1 (=6 42 -1 10D
Producers’ durable equipment................. 1 .1 —34 (=2.9*%) —-15 (=17 4 (3 —3.7 —16 (—1.6)

Residential o —-21 (-.8) —6 (-3 —14 (-8 —24 (-9 -9 -17 (-1.0)

Change in business inventories !

Net exports of goods and services ! 5 % 5T TETCTE
Exports —36 (-2.0) -10 (-.9) —24 (—22% -22 (-1 - -1 -19 (~1.
Imports —-14 (-9 12 ( .6) -2 (=D -7 (=3 22 (.9 a0 4

Government purchases of goods and -7 (=7 -1 (-.2) —4 (=D 1.8 (2.7**) —4 (—.8) 8 (1.7
services.

Federal -1 ( ) 8 (.5 3 (.3 24 (1.9 3 (.2 14 (1.5)
State and local —11 (~13) -3 (-10) -8 (-1.5) L5 (25°) -6 (237 5 (15

* Significant at the 5-percent confidence level.
** Significant at the 1-percent confidence level.

1. Change in business inventories and net exports contain positive and negative values and con-
sequently the bias cannot be expressed in terms of percentage changes. When expressed in dol-
lars, the current-dollar bias for these components is negative except that for inventories for 1978-

83 in study III. When expressed as a percent of GNP, the bias in dollars in net exports is signifi-
cant (at either the 5-percent or 1-percent level) in study III for 1978-83 and 1968-83 and in study

IV for 1968-77 and 1968-86.

Notes.—(1) The t-ratios are in parentheses. (2) See the text for a description of revision studies
IIT and IV. The term “15-day” corresponds to the term “preliminary” that is used in the text.
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dure on projection of the past trend
as indicated by the preceding quar-
ter’s change. The second revised esti-
mate performed better and qualified
as “well-behaved,” as defined in the
study. Mork concluded by observing
that the characteristics of the early
estimates may denote a conservative
policy on the part of BEA in an effort
to avoid issuing false signals. (It
should be noted that Mork’s findings
do not indicate that the NBER/ASA
forecasts in themselves are more ac-
curate than the preliminary esti-
mates.)

If GNP revisions are correlated
with recent growth rates and with
other information, then it is possible
that what one might call more sophis-
ticated extrapolation methods would
reduce revisions and should be devel-
oped and used by BEA. Because re-
searchers disagree on whether these
problems actually exist, it would be
premature to modify estimation meth-
ods at present, although BEA is
giving some consideration to this pos-
sibility. For example, the modeling
procedure used by the Federal Re-
serve Board to forecast the prelimi-
nary GNP estimate from GNP source
data and other data as they become
available during and after the quarter
appears to hold some promise of im-
proving current procedures. While a
blending of econometric-type tech-
niques with current procedures might
prove worthwhile, such a task would
not be easy or inexpensive.

A study by Donald King is of inter-
est in that it presented a survey of 33
business economists concerning the
importance, given the revisions, that
they placed on each of the successive
current estimates. The study included
the Flash estimate, even though at
that time—1981—it was not being of-
ficially released (the Flash was re-
leased from September 1983 to Janu-
ary 1986, when it was discontinued.)
The estimate on which the economists
relied the most was the preliminary
estimate. Thus, one can generalize
that the first available estimate that
contains substantial component detail
will receive the most use, even if later
ones are somewhat more accurate.
International comparisons of revisions

How does the size of revisions in
the U.S. GNP estimates compare with

11. Donald A. King, “Accuracy of the Quarterly
GNP Estimates,” Business Economics, May 1982, Vol.
17, No. 3.
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those of other industrialized coun-
tries? There appears to be only limit-
ed information available on GNP revi-
sions in other countries. A study by
the Organization for Economic Coop-
eration and Development covering
roughly the decade 1965-75 found
that revisions in the quarterly
changes in real GNP from the earliest
estimate to the first annual revision
tended to be lower in the United
States than in the other five countries
studied (Australia, Canada, Japan,
Great Britain, and West Germany).
Comparisons covering the 1970’s and
the early 1980’s, in which revisions
are calculated from the earliest esti-
mate to what is termed here a com-
prehensive revision, show revisions
for the United States to be smaller
than for Great Britain and Australia
and to be about the same size as for
Canada.

Statistical

The statistical discrepancy is some-
times thought to provide an indica-
tion of the total error in current-
dollar GNP. The statistical discrepan-
cy is the difference between GNP esti-
mated as the sum of final sales and
inventory change (product side) and
GNP estimated as the sum of the
factor and nonfactor charges against
GNP (income side). It reflects the
errors in both sides of the GNP ac-
count. Two factors, however, tend to
invalidate the statistical discrepancy
as a measure of error. First, the
errors on the income and product
sides of the accounts are not com-
pletely independent, partly because
some source data enter on both sides
and partly because a common season-
al pattern that would give rise to
similar errors may be assumed on the
two sides. Second, in the process of
preparing the estimates, BEA takes
various actions that affect the statisti-
cal discrepancy. The actions consist of
modifying estimates where there is a
troublesome swing in the discrepancy
and at times concentrating efforts to
improve the estimates, i.e., uncover
error, on one side of the account. Both
these factors operate to reduce the
size of the statistical discrepancy rela-
tive to the size of the total error. It
seems likely, as noted in BEA’s
second revision study, that the total
error is several times larger than the

average change in the statistical dis-
crepancy. 12 Thus, changes over time

discrepancy

12. Young.
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Tabulation F
Quarterly Annual
Levels | Changes | Levels | Changes
Billions of
dollars:
1947-63......... 1.7 1.6 17 1.6
1968-71......... 3.5 46 25 2.9
Percentage of
GNP:
1947-63......... 45 .33 41 37
1968-71......... 27 .28 13 21

in the average size of the statistical
discrepancy at best provide a partial
indication of whether the total error
is increasing or decreasing.

Four measures of the statistical dis-
crepancy in the final estimates are
shown in[tabulation F| They are the
averages without regard to sign of
quarterly levels, quarterly changes,
annual levels, and annual changes.
The measures are computed from the
statistical discrepancy both in terms
of dollars and in terms of the percent-
age of GNP. The periods selected are
the same as those that were featured
in the revision studies. Of the four
measures, the annual changes are
least affected by actions BEA takes
with respect to the discrepancy, be-
cause (a) annual estimates do not in-
corporate as many adjustments to
control swings as do quarterly esti-
mates and (b) changes do not reflect
efforts to improve estimates on one
side of the account as much as do
levels.

As a percentage of GNP, each
measure shows a decline over time.
For the quarterly changes, the decline
is small. This is probably largely a re-
flection of the part of the seasonal ad-
justment error that is not offsetting
on the two sides of the account.

The behavior of the statistical dis-
crepancy 1is consistent with what
would result if the source data provid-
ed by the Government statistical
system and/or BEA’s estimating pro-
cedures had improved over time. It
seems reasonable to conclude that
such improvements have taken place
and that the total error in the final
estimates has declined over time.
With respect to the question posed
earlier of whether the reduction in
dispersion in the preliminary esti-
mates reflects an increase in accura-
¢y, it is not necessary to accept fully
the reasoning advanced here. It is
only necessary to conclude that there
has been no decrease in accuracy in
the final estimates.
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Table 10—Cited Instances In Which Initial NIPA Estimates May Have Misled Analysts
Instances in which initial estimates may have misled
analysts Studies citing the instance 2 Source data underlying the revision
Period Estimate '

1948-49 Th . ¢ GNP DIP: Revised estimates showed | BEA is aware that recessions tend be shallower
siiiczggesjé?:;; the initial esti- much smaller decline than initial in revised estimates, but has not been able to
mates. As of the comprehensive estimates. identify a characteristic of recession estimates
NIPA revision in January 1976 that would produce this result. It may be

Percent change as of noted, however, that measures of bias for all

1953-54 GNP g * | GNP DIP: In early estimates, periods indicate that revisions tend to be

Previous Revised product declined more than upward.
1948.49 19 14 income, and product was revised
1959.54. T34 Py gzcselggsz)vnsmaller decline during
1957-58 -3.9 -3.3 g
1957-58 GNP DIP: Revised estimates showed
smaller decline than initial
estimates.
1965 GNP Percent change as of: | GNP DIP: Revised estimates showed | The revision reflected incorporation of upward
stronger expansion than initial revised data on investment spending and
11\{)%"5 {ggg’ estimates. change in business inventories, better data on
State and local government purchases, and
9.0 9.2 new weights.
2.6 6.0
5.6 8.2
1969-70 Corporate Dollar change as of: | GNP DIP: Revised estimates showed | Initial estimates of profits are based on
profits stronger decrease, so that initial stockholder reports; later estimates, on
before tax May July estimates gave misleading view of Internal Revenue Service tabulations. The
1970 1971 the impact of the recession on revision arose from inability to adjust the
0.8 2.0 business income. initial estimates for the effect of a change in
-3 -2.0 Primer. one or more of the items that reconcile the
-4 -2.7 GAO. two sources.
-3.6 47
-6.0 -3.5
1971 GNP Percent change as of: | GNP DIP: Revised estimates showed | The revision reflected new Census Bureau
smaller increase than initial estimates of construction activity and of retail
Nov.  y.1 1972 estimates—a decidedly less sales and BEA estimates of retail inventories,
1971 buoyant recovery. all of which indicated less strength. The
1971: 8.0 8.0 Primer. revision also incorporated retroactive aspects
4.8 3.4 GAO. of the Revenue Act of 1971.
3.9 2.7
1973-74 Inventories Dollar change as of: | GNP DIP: Revised estimates showed | The revisions reflected revised Census Bureau
more inventories than initial data on book values of manufacturing and
%?7‘{ ‘{g%{ estimates—understating the trade inventories and Department of
seriousness of the coming Agriculture data on farm inventories.
1973: 8.0 recession.
I 20.0 JEC: CBI estimates disguised the
1974: 10.6 buildup at the onset of the 1974- The revision reflected revised Department of
Farm 9.1 75 recession. Agriculture data on farm income.
proprietors’ Primer.
income 1973 s 6.6 175 GAO.
1975-76 GNP Percent change as of: | Primer: Revised estimates of PCE [he revision reflected new information on PCE
for services, fixed investment, and for services, especially medical services, new
Apr. July CBI showed more strength in the Census Bureau data on shipments of
1976 1971 recovery than the initial producers’ durable equipment and the book
1975: 9.6 estimates. value of manufacturing and trade inventories,
6.4 5A0. and revised Census Bureau data on
lé-g construction.
1976: 8.8
Late Nonresidential Percent change as of: | JEC: Revised estimates showed The revision largely reflected the incorporation
1970’s fixed higher levels and rates of growth of major benchmark sources—the 1972 input-
investment Mar.  p . 1980 during a time when the need for output tables, for equipment and structures,
1980 more investment was at forefront and preliminary estimates of the input-output
5.2 of policy debate. type prepared for 1977, for equipment.
119
9.1
6.5

GNP Gross national product
CBI Change in business inventories
PCE Personal consumption expenditures

1. Dollars in billions; GNP and product components in constant (1972) dollars; quarters at sea-

3. Dated according to Arthur Okun’s statement; see text of source.
4. This comparison is particularly difficult to date, because a comprehensive NIPA revision was
published in January 1976; estimates as shown for the first three quarters reflect those revisions.

As of November 1975, the estimates were: —11.4, 1.9, 13.2.

Source: The Use of National Income and Product Accounts for Public Policy: Our Successes and

sonally adjusted annual rates; and percent changes annualized.
2. For full citations, see footnote 14 in the text.
GNP DIP GNP Data Improvement Project Report
JEC Maintaining the Quality of Economic Data
GAO The Bureau of Economic Analysis Should Lead Efforts to Improve GNP Estimates
Primer A Primer on Gross National Product Concepts and Issues

Failures. BEA Staff Paper No. 43, January 1986.
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Expert judgment

Policymakers. —The study by
Carson and Jaszi provides a summary
of expert judgment concerning in-

Table 11.—Judgmental Evaluation of Reliability of National Income and Product

SURVEY OF CURRENT BUSINESS

stances in which preliminary GNP es-
timates may have misled analysts.”

It brings together the results of three

13. Carson and Jaszi.

Estimates,

Prepared in 1974
[A rank of 1 indicates highest reliability, and a rank of 5, lowest]
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studies in which policymakers and/or
their advisers were interviewed about
their experiences in using the prelimi-
nary estimates. The studies were
those by the Advisory Committee on
the Gross National Product Data Im-
provement Project, which issued its
report in 1977, a private consultant
for the Joint Economic Committee in
1981, and the General Accounting

reproduces a table from

the study that summarizes the find-
ings. Carson and Jaszi reviewed the
six instances in the 1960’s and 1970’s
cited in the studies. They agreed that
the revisions to GNP in 1965, to cor-
porate profits in 1969-70, to invento-
ries in 1973-74, and perhaps to nonre-
sidential fixed investment in the late
1970’s appeared to have misstated the
picture as shown by the later esti-
mates. In their opinion, there is not a
strong case for misstatement concern-
ing the revisions to GNP in 1971 and

Estimators. —While expert judg-
ment was used by Simon Kuznets at
the outset of the development of GNP
estimates to evaluate the total error
arising from the source data and esti-
mating procedures, it has been little
used since in the United States in a
formal way. The only other formal
presentation of such judgments on a
comprehensive basis appears to have
been in the second revision study by
BEA completed in 1974. The judg-
ments—those of senior estimators in
BEA—are reproduced here as
The table is shown to illustrate
this approach to reliability—the only
one available other than those based
on revisions and the statistical dis-

The previous parts of this section
have examined reliability from vari-
ous perspectives. However, much of
the examination has focused on the
period from 1947 to 1977, because the

14. The citations for these studies are (1) Advisory
Committee on Gross National Product Data Improve-
Gross National Product Data Improvement
Project Report, issued by the Office of Federal Statisti-
cal Policy and Standards of the U.S. Department of
Commerce (Washington, DC: U.S. Government Print-
ing Office, 1977); (2) U.S. Congress, Joint Economic
Maintaining the Quality of Economic
Data, a study prepared for the use of the Committee
(Washington, DC: U.S. Government Printing Office,
1981); and (3) Comptroller General, The Bureau of Eco-
nomic Analysis Should Lead Efforts to Improve GNP
DC: General Accounting

Quarterly changes Annual levels .
54 First | First | Second | Third | Bench- ffice in 1982.
o-day July July July July mark Table 10
Gross national product
Personal consumption expenditures:
Durable good 3 3 3 3 3 2
Nondurable goods 3 3 3 3 3 2
Servi 5 5 4 3 3 3
Gross private domestic investment:
Fixed investment:
Nonresidential:
Structures 5 4 4 3 3 3
Producers’ durable equipment 4 4 3 3 3 2
Residential:
Nonfz~m 4 4 3 3 3 3
Farm 5 5 5 5 5 5
Change in business inventories:
Nonfarm 5 5 5 5 5 5
Farm 5 5 4 4 4 4
Net exports of goods and services:
Exports 4 3 2 2 2 2
Imports 2 2
Government purchases of goods and services:
Federal: :
National def 4 4 3 3 3 in 1975-76.
Other 3 2 3 2 2 2
State and local 4 4 3 3 3
Relation of GNP to national income
Gross national product
Less: Capital consumption allowances 5 5 4 3 2 2
Indirect business tax and nontax liability:
Federal 3 2 2 1 1 1
State and local 3 3 2 2 2 2
Business transfer pay; t 5 5 4 3 2 2
Statistical discrepancy
Plus: Subsidies less current surplus of government enterprises:
Federal subsidies less current surplus of government
enterprises 3 2 1 1 1
Less: State and local current surplus of government
enterprises 5 5 4 3 3 3
Equals: National income
National income by type of income
Compensation of employees:
Wages and salari
Private 3 2 1 1
Government 3 2 2 1 1 1
Supplements to wages and salaries 3 3 3 2 1 1
Proprietors’ income:
Business and profi 1 5 5 4 4 12 g
Farm 5 5 4 4 crepancy.
Rental i of persons 5 5 5 5 5 3
Corporate profits and inventory valuation adjustment: .
Profits before tax 5 5 4 3 2 2 Recent evidence
Inventory valuation adjustment 5 5 5 5 5 5
Net interest 5 5 5 4 3 2
Personal income and related series
National income
Less: Corporate profits and inventory valuation adjustment
Contributions for social insurance 3 3 2 1 1 1
Wage accruals less disbursements 4 4 4 4 4 4
Plus: Government transfer payments to persons 2 2 2 1 1 1
Interest paid by government (net) and consumers 4 4 3 3 3 2
Dividends 3 3 2 2 2 2
Business transfer payments. ment,
Equals: Personal income
Less: Personal tax and nontax payments:
Federal 3 3 2 1 1 1
State and local 3 3 2 1 1 1 1
Committee,
Equals: Disposable personal income
Less: Personal outlays:
Personal ption ditures
Interest paid by 5 5 5 3 3 3 3
Personal transfers to foreigners 3 3 2 2 2 2 & >
Estimates (Washington,
Equals: Personal saving

Source: Reliability of the Quarterly National Income and Product Accounts of the United States, 1947-71, BEA Staff Paper No.

23, July 1974.

Office, December 1982) and A Primer on Gross Nation-
al Product Concepts and Issues (Washington, DC: Gen-
eral Accounting Office, 1981).



reliability of the more recent esti-
mates cannot yet be assessed fully.
For example, it will not be possible to
get a reading on the total revision of
the 1986 estimates until the compre-
hensive revision in 1995. Also, not
enough time has elapsed for policy-
makers and their advisers to have
written their memoirs concerning
recent years.

The examination so far has indicat-
ed two causes for concern about the
accuracy of the GNP estimates in the
1980’s. First, there is evidence of bias
in the current estimates of GNP, par-
ticularly in the preliminary estimate.
Second, revisions in 1982 were of suf-
ficient size that “a competent econo-
mist might have been seriously
misled.”

At this time, neither of these cases
should be viewed as indicative of a de-
terioration in reliability, however.
They appear to be a continuation of
the level of reliability achieved earli-
er

Table lg examines revisions from
1 to 1986 in greater detail—year
by year—to see if there is any evi-
dence of deterioration. The table
shows the dispersion and the bias for
each year, between the preliminary,
first revised, and second revised quar-
terly estimates; it also shows the dis-
persion and the bias for each year,
using the latest quarterly estimates
as final.

vised or second revised estimates, or
between the first revised and second
revised estimates. With the exception
of 1981-82, the figures from year to
year are all about the same size.
There also is no evidence of an in-
crease or decrease in either the dis-
persion or the bias between the cur-
rent and the latest estimates. (For
this comparison it is necessary to dis-
regard the entries for 1985-86 because
of their more recent vintage.)

Status of Source Data

The late 1970’s and 1980’s represent
a new era for government statistics. It
is one of:

* Reduced real resources for data
compilation, including that from
administrative records.

* Heightened concern about report-
ing burden, leading to pressures
to reduce survey size, etc.

* Reduced coordination of the sta-
tistical system.

These interrelated developments have
given rise to the following concerns
about the GNP estimates.

¢ Can the quality of the major
bodies of source data, such as the
consumer price index at BLS and
sales of retail stores at the
Census Bureau, be maintained?

e Can other source data be main-

There is no discernible trend in tained or cutbacks identified
either the dispersion or the bias be- early to allow development of
tween the preliminary and first re- substitutes?

Table 12.—Dispersion and Bias in Quarterly Changes in GNP
[Percentage points]
Dispersion Bias
15-to | 45to | 15-to 153}“ 45day | Today || 1545 | 45-t0 | 15-to 15;‘1"3’ d5day | To-day
0 0 0 0
45day | 75-day | 75-day latest | latest | latest 45-day | T5day | 75-day latest | latest | latest
Current-dollar estimates
05 0.8 1.2 26 2.3 23 || —05 | —03 | —0o7| —24 | —20| -17
5 3 5 18 17 16 —4 | -1 -5| -“2 2 3
8 K 1.0 12 2.0 2.0 4| -3 1| —7] -10] -8
.9 % 24 2.3 1.2 10| —19 | -5 —24 | —i9 | —.1 5
K 11 5 18 14 15 7l -8 | -2 51 -3 6
6 2 4 22 16 18 3| -1 2 3 0 1
6 6 7 16 2.1 1.6 -3 0 —2 6 8 8
5 I 9 4 7 1.3 4 6 9| -8] -7 -13
5 3 5 6 2 2 -3 3 0 —1 O
1978-86 ki 8 5 17 i5 15 —2| -2 -2| -5| -3| -2
1968-771 5 —3
Constant-dollar estimates
3 6 9 2.8 2.7 21 ~3| —2| —4| —28| —20| -18
K 2 6 18 14 15 -6 0 -6 -3 3 3
4 a 8 1.0 14 17 4| -3 1| -6| -7 -7
1.0 5 1.3 1.2 9 6 ~8| —5| —18| —11] -3 2
6 8 6 2.4 19 2.2 1] -8 =7 16 1.2 1.4
4 2 6 14 13 13 0 —2| —2| -5| -5] -3
6 6 8 17 1.9 1.4 -2 2| -1 1.0 12 10
8 6 8 9 1.0 1.4 2 6 Tl Z7] -9 | -14
5 3 1 5 3 2 -2 3 1 -2 0 2
1978-86.....ooccoscerern 6 5 8 15 14 15 —1| 1| -38| -4| -3| -2
1968-771 5 1

ures based on the latest estimates as final are not shown for 1968-77 because they are not of the same vintage as

1. Meas
those for 1978-86 that do not incorporate a comprehensive revision.

Note.—See the bext for sources and for deﬁmtlons of the revision measures. The terms ‘“l15-day,”
“first revised,” and ‘“second revised”’ that are used in the text.

correspond to the terms “preliminary,”

“45-day,” and “T5-day”’

e Can actions to improve source
data and estimating procedures
keep pace with underlying
changes in the economy?

Existing data

With respect to the maintenance of
existing source data, the evidence ex-
amined in this report is heartening.
To date, there is no evidence of dete-
rioration in the reliability of esti-
mates of aggregate GNP, whether
measured in terms of revisions or
judged from the perspective of users.
This suggests that the quality of
major bodies of source data (and most
other sources) used for the current
GNP estimates have by and large
been maintained. From the evidence
considered, it is not possible to ad-
dress whether or not the quality of
the source data used for the final
GNP estimates has also been main-
tained. However, such a conclusion b,
and large seems reasonable, although
three exceptions must be noted. They
are (1) the IRS tabulations of informa-
tion from corporate tax returns, (2)
the tabulations of merchandise im-
ports, and (3) the survey of residential
finance to be conducted in conjunc-
tion with the 1990 censuses of popula-
tion and housing.

The cost-cutting changes made at
IRS, as noted previously, eliminated
the preliminary tabulations, reduced
the sample size, and cut back on sta-
tistical editing. Eliminating the pre-
liminary tabulations so that the intro-
duction of IRS information is post-
poned until the third July revision re-
sults in larger interim revisions in
corporate profits, net interest, and de-
preciation, but does not affect the re-
liability of the final estimates. There-
duction in sample size weakened the
representation of activities of small
firms. This reduction affects the reli-
ability of the final estimates for cer-
tain industries; the effect on the ag-
gregates may not be large. The cut-
back in editing potentially has serious
effects on the reliability of the final
aggregate estimates. (BEA undertakes
a special review each year to detect
and correct large errors due to lack of
editing, but it probably will not suc-
ceed in all cases.)

The deterioration in the merchan-
dise import tabulations was also due
to resource problems. At Customs, the
processing and forwarding of docu-
ments to the Census Bureau did not
keep pace with the surge in imports
in the 1980’s. Consequently, timing
errors became substantial; documents
were being tabulated and placed in



the wrong month at Census. These
timing errors had a substantial effect
on current quarterly estimates for the
period 1983-85. (It should be noted
that effective actions have been taken
to restore the quality of the import
figures. BEA switched to using tabu-
lations on a “revised statistical
month” basis as soon as the problem
was uncovered, and Census recently
modified the timing of the “statistical
month” tabulations to restore their
accuracy.)

Planning funds for the survey of
residential finance were deleted from
the Census Bureau’s FY 1988 budget.
If this survey is not conducted, the es-
timates of space rent in personal con-
sumption expenditures and of rental
income will be substantially degraded.

Data improvement

A major effort to improve GNP
source data was undertaken in the
1970’s when OMB established the Ad-
visory Committee on GNP Data Im-
provement. The committee’s report,

published in 1977, contained 155 rec-
ommendations for improvement in
the format of a 6-year program. It
was recognized at the time that the
recommendations would not all be im-
plemented within 6 years. The sched-
ule contained no estimates of the
costs of implementation.

In a progress review, the General
Accounting Office (GAO) found that
by 1982, 49 of the 155 recommenda-
tions had been implemented[5] In
general, those that were implemented
were relatively cost free or were cen-
tral to the missions of the collecting
agency.

The GAO review was somewhat
critical of the performance of OMB
and BEA. As the title of the report in-
dicates, GAO called on BEA, in place
of OMB, to take more of a lead role in
seeing that further improvements in
source data were made. The review
recommended that BEA develop a list

15. Comptroller General, General Accounting Office,

The Bureau of Economic Analysis Should Lead Efforts
to Improve GNP Estimates, December 1982.

of data improvements in priority
order, with justification for each, and
that OMB use BEA’s results in re-
viewing the budget submissions of
agencies that provide source data to
BEA.

In May 1983, the Commerce Depart-
ment’s Under Secretary for Economic
Affairs provided to OMB a list in pri-
ority order of 50 improvements in
source data. In 1983, BEA also
stepped up efforts to secure improved
source data by working directly with
other agencies and by making more
effective use of the OMB forms review
process. In several instances this ap-
proach has helped prevent cutbacks
in source data for GNP.

The impetus given to data improve-
ment from the Advisory Committee
Report has run its course. Resource
constraints have focused agencies on
maintaining core programs. In addi-
tion, issues and problems that were
not recognized as of major importance
in the first half of the 1970’s need at-
tention. For example, because of
changes in tax laws and the increased

Table 13.—Recommendations for GNP Source Data |mprovements

Priority

1. Maintain low level of, and eventually eliminate, carryover in 13.
merchandise export and import data without further

delaying publication (Treasury).

Improvement description

Priority

Improvement description

Improve measures of actual and expected investment by
industry in the quarterly plant and equipment survey,

including mandatory collection of annual data for all

industries

2. Improve the coverage of the monthly nonresidential

(BEA/Census).

10.

11.

12.

construction survey, benchmark these estimates every 5
years by expanding the coverage of the census of
construction, and prepare annual updates by initiating an
annual survey of construction (Census Bureau).

For the corporate Statistics of Income program, restore
preliminary tabulations, sample size, and editing of
detailed income and expense items (Treasury).

For the noncorporate Statistics of Income program, provide
comprehensive tabulations of partnership form K-1
(Treasury).

Improve nonresidential construction price indexes (BEA,
Census).

Expand balance of payments reconciliation program to
Mexico, Japan, and other major U.S. trading partners
(Census, BEA).

Restore funding for the 1990 Survey of Residential Finance
(Census).

Update estimates for the impact on GNP of the misreporting
on tax returns used to estimate GNP (BEA).

Expand various annual surveys to provide data on nonfarm
inventories not covered by Census surveys. Add inventories
questions to the service annual survey, the plant and
equipment expenditures survey (communications and
public utilities), and the proposed annual construction
survey. In addition, expand the coverage of the Census
annual trade survey to cover nonmerchant wholesalers
(Census).

Improve the measurement of quality change in components
of the Consumer and Producer Price Index programs used
to estimate constant-dollar GNP (Bureau of Labor
Statistics).

Require mandatory reporting for the monthly manufacturers’
shipments, orders, and inventories series (Census).

Speed up availability to BEA of preliminary tabulations of
Governmental Finances (Census).

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Provide comprehensive and edited quarterly tabulations of
the “Reports of Condition and Income” 65 days after the
end of the quarter (Federal Deposit Insurance Corporation,
Federal Reserve Board).

Restore sample size and introduce other improvements into
the Quarterly Financial Report (Census).

Update progress patterns for single-family residential
construction (Census).

Improve annual collection of expenditures on legally required
and voluntary nonwage compensation programs, including
effective use of administrative records and new surveys
(Bureau of Labor Statistics, Health Care Financing
Administration, and Treasury).

Speed up availability to BEA of quarterly tabulations of
selected items from the consumer expenditures survey
(Bureau of Labor Statistics).

Introduce monthly collection for elements of import and
export prices with extreme volatility (Bureau of Labor
Statistics).

Collect quarterly data on crop inventories owned by farmers
(Agriculture).

Initiate annual surveys of State government purchases of
goods and services by type and corresponding price indexes
(Census, Bureau of Labor Statistics).

Continue to expand coverage of service annual survey to
include “Service-type” industries needed to estimate GNP
(Census).

Expand annual retail trade survey to collect merchandise
line and operating expense data (Census).

Restore annual survey of production, disposition, and value
of field crops (Agriculture).
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use of partnerships as tax shelters,
new types of tabulations by IRS of
business income are necessary in
order to measure income of partner-
ships correctly.

In 1986, the Economic Policy Coun-
cil established the Working Group on
the Quality of Economic Statistics.
The Working Group was charged with
reviewing the quality of economic sta-
tistics and developing recommenda-
tions and options for their improve-
ment. The Working Group’s report,
issued in April 1987, focuses to a
large extent on the need for the Gov-
ernment statistical system to adapt to
changes as the economy evolves. It
sets forth recommendations in five
areas. The recommendations under
the headings of GNP, merchandise
trade statistics, and service sector sta-
tistics are important from the stand-
point of the reliability of the GNP es-
timates; those for business lists used
in economic surveys and for user
charges are of less direct importance.
Many of the recommendations in
effect call for research by data collec-
tion agencies to develop new or im-
proved source data and by BEA to de-
velop new estimating procedures in
order to keep pace with underlying
changes in the economy.

Under the GNP heading, the report
calls for reviews to set priorities for
improving accuracy in the following
areas: Merchandise trade, domestic
and international services, business
fixed investment, the underground
economy, and price indexes that in-
clude improved treatment of quality
change.

With respect to the merchandise
trade statistics, the recommendations
that are important to GNP are those
pertaining to the accuracy of the
import and export data. With respect
to service sector statistics, the report
calls for development of a plan that
would lead to government-wide prior-
ities for methodological development
and data collection. From the stand-
point of GNP, it is desirable that the
information on services needed for
the GNP estimates be assigned high
priorities.

A list of BEA’s recommendations
for data improvement is shown in
BEA provided the list to the
Working Group’s Subgroup on GNP
Estimates and updated it to reflect de-
velopments since it was prepared in
1986. New items on the list are 4, 7,
10, 14, and parts of 2 and 9. The list
provides a more detailed picture of
BEA’s priority concerns than the
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broad recommendations of the Work-
ing Group.

Documentation of
Methodology

BEA is engaged in an overdue
effort to issue an up-to-date statement
of the GNP methodology. The state-
ment is being issued in increments.
To date, four chapters have been
issued. The first, completed in March
1985, lays out the conceptual basis of
the NIPA’s and their interrelation-
ship with the input-output tables and
flow of funds accounts. This was fol-
lowed by chapters on corporate profits
in May 1985 and on foreign transac-
tions in May 1987. The latter relates
the foreign transactions account of
the NIPA’s to the balance of pay-
ments accounts. The lapse between
the second and third chapters reflects
the fact that senior staff were fully
occupied with the comprehensive
GNP revision until the spring of 1986
and also spent much time overseeing
the development of improved pre-re-
lease security procedures, which are
described in the last part of this arti-
cle.

The fourth chapter, “GNP: An
Overview of Source Data and Estimat-
ing Methods,” provides an abbreviat-
ed statement of methodology for each
income- and product-side component.
It also provides an annotated list of
references to BEA publications since
1974 that contain methodological in-
formation about GNP. The chapter
was first presented as an article in
the July 1987 issue of the SURVEY; it
will be available in the fall as a sepa-
rate chapter in the methodology
series.

The table of source data and as-
sumptions used in preparing the pre-
liminary quarterly estimates of GNP,
which BEA provides on a subscription
basis, is being redesigned and will be
placed on the Commerce Depart-
ment’s electronic bulletin board in FY
1988. This table, used in conjunction
with the information in the overview
chapter, will make it much easier for
users to evaluate BEA’s current esti-
mates and to assess the likely impact
of new source data as they become
available.

A chapter on government transac-
tions is in progress. It has not been
determined whether the remaining
chapters on the product side of
GNP—on consumption and invest-
ment—will be undertaken in FY 1988
or whether chapters on the income
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side will be moved up for completion.
The plan is to issue two or more chap-
ters per year and complete the state-
ment in 1990. This would be in accord
with the position of the Working
Group in its report that an incremen-
tal approach is sound and that BEA
should complete the documentation
promptly.

Schedule of Release

The schedule for the release of the
quarterly GNP estimates is deter-
mined by the dates on which major
source data are available. In most
cases, GNP is released 6-8 working
days after data on retail sales and in-
ventories and on merchandise trade
statistics are made available to BEA.
The 6-8 days is the minimum time
needed to process and review source
data, prepare and review the GNP es-
timates, and prepare the release. BEA
has met the release schedule provided
to OMB.

Security Before Release

In July and September 1985, there
were reports of leaks of GNP data. At
the request of the Secretary of Com-
merce, the Department’s Inspector
General conducted a thorough investi-
gation. No clear evidence of leaks was
established in the investigation. How-
ever, the investigation disclosed that
two BEA employees had used GNP in-
formation prior to release for person-
al gain. These employees were dis-
missed.

Beginning in  October 1985,
strengthened prerelease security
measures for GNP have been put in
place. Security measures include:
Keeping component estimates under
lock and key prior to the release of
GNP; limiting discussion by employ-
ees of any GNP-related estimate, both
inside and outside BEA; and restrict-
ing access to computer files that con-
tain component information and
closely monitoring file use.

The measures also include a lock-up
for the preparation of the GNP re-
lease: The day before the release, 6-10
BEA employees establish the GNP ag-
gregate using a stand-alone computer,
review and approve the estimates,
and prepare the news release. A copy
of the news release is delivered by
messenger to a designated person at
the Council of Economic Advisers,
and the lock-up ends at 6:00 PM or
later. The figures are released to the
public at 8:30 AM the next morning.
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Appendix A.—Recommendations Related to the NIPA’s Drawn From Four Representative Studies

Recommendation '

Comment *

National Accounts Review Committee (NARC): )
Recommendations on the Structure of the National Economic Accounting System and on the NIPA Estimates

A. New series and more detail for existing series

1. Emphasize development of constant-dollar estimates.

a. Develop estimates of product by industry.

b. Provide more detail on consumption, investment, and
government expenditures.

2. Provide quarterly estimates in more detail.

3. Provide more estimates of government transactions:

a. Provide reconciliations of NIPA government estimates
with data from the budget and Census Bureau.

b. Provide more detail on government and government
enterprises.

c. Separate the levels of government.

4. Capital stock:

a. Provide integrated set of flows, stock, and depreciation for
major consumer durables and for government structures
and equipment so that users can treat the flows as
investment.

b. Provide depreciation allowances and stocks of
reproducible durable assets at replacement as well as
original cost.

5. Provide realized capital gains for main sectors, and extend
soon to include unrealized capital gains.

See footnotes at end of table.

As of 1985, product flows were available in constant dollars. In addition, implicit
price deflators, as byproducts of current- and constant-dollar estimates, were
provided; see also R & P A.13.

Constant-dollar estimates of farm and nonfarm business product and of product
originating in nonbusiness groups were introduced in 1958. Constant-dollar
product by industry was introduced in the October 1962 SCB; estimates were
provided annually beginning in 1967.

Major expansions of annual constant-dollar estimates were:

By 1958: Personal consumption expenditures by major type, construction by type,
and producers’ durable equipment by type. In addition, estimates were provided
of GNP by major type, cross-classified by major type and purchaser, and by legal
form of organization.

By 1965: Personal consumption expenditures for almost 50 detailed categories. In
addition, estimates were provided for gross auto product (introduced in the
February 1963 SCB). By 1976: Government purchases by type; net and gross
private domestic investment by major type, and business inventories. In
addition, estimates were provided for net national product and national income
by sector; for housing output, gross product, and income; and for change in
business inventories by industry.

By 1980: Federal national defense and nondefense purchases. In addition,
estimates were provided for net exports, with data for merchandise trade, and
for truck output.

See also NARC C.1. for quarterly constant-dollar estimates.

As of 1985, a large number of NIPA estimates were provided quarterly; the major
exceptions were the estimates of fine component detail, estimates by industry, and
estimates of relations and similar supplementary information. By 1958, quarterly
estimates of Federal and of State and local receipts and expenditures, foreign
transactions, and saving and investment had been introduced. Thereafter, when
new and improved series (with the noted exceptions) were introduced, quarterly
estimates usually accompanied annual estimates. See also NARC C.1.

By 1958, derivations were provided of Federal receipts and expenditures from budget
data and of State and local receipts and expenditures from Census Bureau data.
By 1976, derivations were provided of national defense purchases and Commodity
Credit Corporation expenditures from budget data.

By 1958, an expanded set of estimates of government transactions, including
estimates of expenditures by type of function and an object breakdown, had been
provided. Major expansions-were:

By 1976: Purchases by type in constant dollars, government gross fixed capital
formation (see NARC A.4), and detail for subsidies less current surplus of
government enterprises.

By 1980: Detail on personal tax and nontax receipts and on indirect business taxes,
and detail on national defense purchases in current and constant dollars.

State and local government receipts and expenditures were shown separately in the
October 1967 SCB. The estimates were updated in the May 1978 SCB and
periodically thereafter. By 1980, expenditures by type and by function were
provided for the Federal Government and for State and local governments.

As of 1985, major parts of a project to measure the Nation’s tangible wealth had
been completed. Annual estimates of investment, depreciation, and stocks on a
where-owned basis are consistent with the NIPA’s and provide alternative
assumptions about service lives, depreciation formulas, and valuations (including
current replacement cost). Estimates of business fixed investment were introduced
in the November 1962 SCB; major expansions were:

1966: Fixed business capital, updated and using several assumptions about

- retirement patterns (December SCB).

1976: Residential capital (April SCB.

1979: Consumer durables (March SCB supplemented in 1980 with estimates of
services they provide; see R & P )

1980: Government-owned fixed capltal (March SCB). Estimates of government
gross fixed capital formation had been introduced in the February 1973 SCB and
Xpdated for State and local government in the October 1975 SCB; see also NARC

1985: Fixed private capital stock, improved, with 60-industry detail (July SCB).

In addition, for business 1nvent0r1es annual estimates of stocks were introduced in
the December 1972 SCB and quarterly estimates (in constant dollars), in the
August 1974 SCB. Quarterly estimates of durables and nondurables cross-classified
by manufacturing, wholesale trade, and retail trade were introduced in the May
1976 SCB; monthly estimates for manufacturing and trade, in the August 1979
SCB; and stage-of-fabrication estimates for manufacturing inventories, in the
November 1981 SCB.

Not implemented, although there is interest in estimating realized gains.
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Appendix A.—Recommendations Related to the NIPA’s Drawn From Four Representative Studies— Continued

Recommendation '

Comment *

National Accounts Review Committee (NARC)—Continued

C. Periodicity, timeliness, and revision schedules

1. Provide constant-dollar series quarterly.

2. Publish revisions of quarterly and annual estimates when
new information makes significant changes in earlier
estimates—probably quarterly—rather than being held until
6 months after yearend.

D. Concepts and structure of economic accounts

1. Integrate the five segments of national economic accounts—
national income and product, flow of funds, input-output,
balance sheets, and balance of payments—into a single
structure.

2. Change immediately to a five-account NIPA system.

3. Disaggregate the “household” sector: Farm households and
nonfarm households, nonprofit organizations, and welfare
and trust funds; later, separate owners of unincorporated
nonfarm business.

4. Provide change-in-asset and change-in-liability accounts for
main sectors.

Quarterly constant-dollar GNP was introduced in the December 1958 SCB. Major
- expansions were:

By 1965: GNP by major type of product and by sector, and gross auto product.

By 1976: Net national product and national income by sector, personal
consumption expenditures by major type of product, government purchases by
type, business inventories by industry, and nonfinancial corporate product.

By 1980: Truck output, exports and imports (with detail for merchandise trade),
business inventory change by industry, and national defense and nondefense
Federal purchases.

See GNP DIP C.1.

A. Flow of funds: With changes made in NIPA’s in 1965 and in flow of funds over
the years, progress has been made, but differences remain. Work sponsored by
BEA explored a set of integrated accounts for income and product, saving and
investment, and balance sheets (May and November 1982 SCB).

B. As a result of a project begun in 1959, the 1958 input-output table, presented in
the November 1964 SCB, was integrated with the NIPA’s. GNP product
components are “benchmarked” to the tables; see also GNP DIP C.2.

C. BEA assumed focal responsibility for estimates of tangible wealth, which are
conceptually and statistically integrated with the NIPA’s. See NARC A 4.

D. As of 1985, the NIPA’s and the balance of payments are reconciled by tables
published quarterly and annually.

The five-account system was introduced in 1958 and has been used since with only
minor changes.

Not implemented, although there is interest in doing so, especially to separate
nonprofit organizations and welfare and trust funds.

Not implemented, by direction of statistical coordinating office. See NARC D.1.

Contributors to The Economic Accounts of the United States: Retrospect and Prospect (R & P):
Recommendations Related to the NIPA’s

A. New series and more detail for existing series
1. Provide monthly estimates of GNP.

2. Provide seasonally unadjusted series on a current basis and
a description and appraisal of the seasonal adjustment
methodology.

3. Provide estimates of personal tax liabilities.
4. Provide estimates of the services of the dwelling industry.

5. Provide estimates of economic depreciation and of capital
stock on a where-used basis, with more industry detail, and
with fuller coverage.

6. Provide estimates of capital gains.
7. Provide more detail on government transactions.
8. Provide more detail on personal consumption expenditures.

9. Provide change in business inventories cross-classified by
product and industry.

10. Provide gross product cross-classified by major industry
and final demand.

See footnotes at end of table

Not implemented; monthly estimates could not be prepared with acceptable
accuracy. However, some monthly estimates are published; see GNP DIP A.1.

Seasonally unadjusted series for as many series as possible are provided annually,
usually in the July SCB; as of 1985, these were: GNP, personal consumption
expenditures by major type of product, Federal Government receipts and
expenditures, State and local government receipts and expenditures, foreign
transactions in the NIPA’s, and corporate profits.

Estimates of Federal personal income tax liabilities were introduced in the May 1978
SCB.

Estimates of housing output, gross housing product, and income originating in
housing were introduced in 1976.

“Economic” depreciation—estimated using uniform service lives, straight-line
depreciation, and current replacement cost—was introduced in the October 1975
SCB. See NARC A 4.

See NARC A5.
See NARC A.3.
See NARC A.1.b. and NARC C.1.

Change in business inventories cross-classified by type of product (durable and
nondurable) and by manufacturing, wholesale trade, and retail trade were
introduced in 1976.

Not implemented.
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Appendix A.—Recommendations Related to the NIPA’s Drawn From Four Representative Studies—Continued

Recommendation '

Comment *

Contributors to The Economic Accounts of the United States: Retrospect and Prospect (R & P)—Continued

11. Provide separate estimates of wages and salaries and of
compensation for time not worked.

12. Provide estimates of gross corporate product and of
corporate unit costs by industry.

13. Provide more fixed-weighted price indexes.

14. Provide estimates of allocations between consumers and
others for purchases such as automobiles.

15. Provide other series: Stock options; national expenditures
for medical care and for research and development;
productivity in trade and services.

16. Provide estimates of total factor productivity.

17. Provide estimates of the “environment.”

B. Improved series

1. Improve the methodology for estimating constant-dollar
producers’ durable equipment.

2. Improve the price and constant-dollar estimates for
merchandise trade.

3. Introduce specification pricing for deflating purchases of
labor services by government, households, and nonprofit
institutions.

4. Improve the estimates of consumer interest.

5. Improve income-size distribution estimates and supplement
them with longitudinal income-size distributions and
distributions of wealth.

D. Concepts and structure of economic accounts

1. Provide estimates of “welfare.”

2. Provide sector saving and investment accounts.

3. Provide separate current and capital accounts for
government.

4. Reassess the distinction between consumption and
investment.

5. Modify the NIPA’s to permit better integration with
microdata.

See footnotes at end of table.

Not implemented.
Not implemented.

A GNP fixed-weighted (and a chain) price index was introduced in the March 1969
SCB. By 1976, it was provided quarterly for GNP components. By 1980, some
additional detail was introduced.

Auto output (as product, introduced in the February 1963 SCB) and truck output
(introduced in 1980) show allocations to final sales categories and to change in
business inventories.

Not implemented.

Assigned to the Bureau of Labor Statistics and implemented by that agency in 1983.

Beginning with capital expenditures by business for air and water pollution
abatement in the July 1974 SCB, estimates were provided as part of a program to
estimate expenditures in a NIPA framework. Estimates were expanded in the
February 1975 SCB to include expenditures of all sectors and for all types of
pollution abatement and control and in the February 1979 SCB to include
constant-dollar estimates.

An improved methodology was introduced in the July 1975 SCB.

Price indexes for merchandise exports and imports, prepared by the Bureau of Labor
Statistics, were substituted (with some exceptions) for unit-value indexes in 1983.

Beginning in 1976, an attempt was made to approximate specification pricing for
purchases of labor services of government employees.

Not implemented, although there is interest in doing so.

Work on improved distributions was discontinued in 1981 (due to budget constraints).
The other recommendations were not implemented.

Not implemented—at least as some proponents proposed. However work premised on
the assumption that well-being is derived from more than the marketed goods and
services in the NIPA’s was initiated in 1977, but discontinued in 1981 (due to
budget constraints). Estimates of services of consumer durables were presented in
the July 1980 SCB; other studies—for example, on the value of household work
and on education and training costs—were published as working papers. See also
R&PDA4.

Not implemented, by direction of statistical coordinating office; see also NARC D.1.

By 1976, gross fixed capital formation for the Federal Government and for State and
local governments was provided. See also NARC A.4.a.

Although there are no plans to alter the NIPA definitions in a major way, work
done outside BEA on alternative sets of accounts, including those that would
redefine investment, appeared in the SCB in May and November 1982 and in
January 1985 to encourage discussion of economic accounting concepts.

Not implemented; however, work indicated in NARC D.3 on nonprofit institutions
and trust funds and in R & P B.5 would have moved toward the needed
modifications.
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Appendix A.—Recommendations Related to the NIPA’s Drawn From Four Representative Studies—Continued

Recommendation '

‘ Comment *

Contributors to The Economic Accounts of the United States: Retrospect and Prospect (R & P)— Continued

E. Other

1. Provide more analysis.

2. Provide a statement of the methodology used to estimate
the NIPA’s.

3. Provide statistical links to related data:

a. Provide derivations of NIPA components from source
data.

b. Provide reconciliations with similarly defined estimates,
such as the Index of Industrial Production and the BEA
quarterly plant and equipment expenditures survey.

4. Provide measures of error in NIPA estimates.

5. Publish topical methodological notes.

Analyses in the SCB have dealt with NIPA components—for example, residential
investment, farm output, national defense purchases, net exports, and corporate
profits-as well as other topics, including productivity, saving measures, the
underground economy, and cyclically adjusted Federal budget and debt.

Implementation is to be by a series of papers; an introduction to national economic
accounting was in the March 1985 SCB, and a paper on corporate profits was
released in May 1985. Work is underway on papers on net exports and government
transactions, to be completed in spring 1986.

A table relating corporate profits to Internal Revenue Service (IRS) data predated
the recommendation. In 1976, tables relating nonfarm proprietors’ income and
capital consumption to IRS totals were provided. In 1980, a table relating net farm
income to farm operators’ income from the Department of Agriculture was
provided. See also NARC A.3.a.

Reconciliations of quarterly changes in compensation per hour with average hourly
earnings and of the implicit price deflator for personal consumption expenditures
with the Consumer Price Index (later discontinued) were introduced in the May
1974 SCB. A reconciliation of personal income with Internal Revenue Service
adjusted gross income was introduced in the November 1981 SCB. Work continues
on reconciliations with the Index of Industrial Production and with the BEA
quarterly plant and equipment expenditures survey.

nplementation is in the form of revision studies; the latest of these is Parker,
“Revisions in the Initial Estimates . . .,” referred to in the text.

An SCB “Special Note” series initiated in September 1981 provides methodological
and analytical discussions of components of special current interest. By 1985,
personal interest income, Commodity Credit Corporation transactions, defense
purchases, profits of financial corporations, and reinvested earnings of
incorporated affiliates were discussed.

Gross National Product

Data Improvement Project Report (GNP DIP):

Recommendations Directed to BEA and General Recommendations

A. New series and more detail for existing series

1. Extend the monthly estimates of personal income to
encompass the broad aggregates of its disposition—taxes,
expenditures, and saving.

2. Provide quarterly GNP estimates for the proposed 75-day
release unadjusted for seasonal variation for as many
components as feasible.

B. Improved series

1. Improve the services and income components of net exports.

a. Expand the program of bilateral reconciliation of balance
of payments statistics with major trading partners.

b. Develop more direct measures for deflation.

2. Put the project to develop quarterly constant-dollar
estimates of defense purchases on a permanent basis.

3. Reconsider use of productivity measures for deflating
Federal Government employee compensation.

See footnotes at end of table.

Monthly estimates of all components of the personal income and outlay account
were introduced in the November 1979 SCB.

See R& P A2.

By 1980, in addition to work described under b, several improvements, including the
addition of reinvested earnings to receipts and payments of income on direct
investment, were introduced, and work is currently underway to improve the
source data for nonfactor services.

Not implemented (although reconciliations with Canada continue).

By 1980, the use of the implicit price deflator for net domestic purchases to deflate
factor income was substituted for use of indexes related to commodities and
selected services, and several specific price indexes were introduced for nonfactor
services.

Work on national defense purchases was made part of BEA’s regular program.

Not implemented; see also R & P B.3.
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Appendix A.—Recommendations Related to the NIPA’s Drawn From Four Representative Studies—Continued

Recommendation '

‘ Comment *

Gross National Product Data Improvement Project Report (GNP DIP)—Continued

C. Periodicity, timeliness, and revision schedules

1. Institute the preparation of a revised quarterly GNP
estimate 75 days after the close of a quarter.

2. Incorporate quinquennial benchmarks into annual and
quarterly GNP 1 year after the relevant input-output table
has been completed.

E. Other

1. Publish a handbook on the NIPA’s, detailing concepts, data
sources, estimating methodology, and their limitations.

2. Provide more complete and timely statement of major
judgments used and their rationale for GNP estimates
released 15 days after the reference quarter.

3. Assess whether the published detailed components meet the
reliability standards for publication, and indicate their
recent estimating errors.

4. Cross-check more product and income components with the
quinquennial input-output tables.

5. Conduct a comprehensive evaluation of the sampling
procedures and statistical methodology of the quarterly
plant and equipment expenditures survey.

|
A 75-day estimate of GNP was published beginning in 1977

The 1977 input-output table was published in the May 1984 SCB, along with
preliminary revised estimates of GNP consistent with it. The comprehensive NIPA
revision scheduled for December 1985 will incorporate the input-output table into
the annual and quarterly series.

See R & P E.2.

data for current-dollar

A table showing key source data and projections of missin§CB
and continues to be

GNP and for prices was introduced in the October 1978
available on request.

See R & PE 4.

See GNP DIP C.2.

An evaluation was carried out and the results incorporated in the comprehensive
revisions of plant and equipment expenditures series presented in the February
1985 SCB.

“Round Table of GNP Users,” 1979

Conference on Research in Income and Wealth (“Users”)

B. Improved series

1. Extend the estimates that now go back to 1929 to at least
1926.

2. Improve the measurement and presentation of the
inventory valuation and capital consumption adjustments,
with the latter as an adjustment to combined corporate
profits and net interest.

3. Improve the measurement of government, including
separate current and capital account spending.

4. Improve the measurement of exports and imports by
replacing unit values with price indexes.

5. Pay increased attention to problems for the NIPA’s brought
about by inflation:

a. Develop more estimates based on physical volume data,
especially for inventories and in “fringe” areas, to use as
cross-checks on deflation methods.

b. Analyze the effects of using alternative base periods for
measures of prices and volume.

C. Periodicity, timeliness, and revision schedules

1. Provide a broader and more comprehensive set of measures
at more frequent intervals.

See footnotes at end of table.

Not implemented.

Not implemented.

See R & P D.3.

See R & P B.2.

Not implemented.

Such studies are being conducted in preparation for the 1985 comprehensive NIPA
revision, when the base period will be shifted from 1972 to 1982.

A “flash” estimate of GNP, limited to major aggregates, was published from
September 1983 to January 1986. In addition, as of 1985, detailed sets of estimates
Were released 15 days after the close of a quarter beginning in 1965), 45 days after

’§mmng in 1958 for constant dollar estimates), and 75 days after (beginning in
977). See also GNP DIP A.1
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Appendix A.—Recommendations Related to the NIPA’s Drawn From Four Representative Studies— Continued

Recommendation '

Comment *

“Round Table of GNP Users,” 1979 Conference on Research in Income and Wealth (“Users”)— Continued

D. Concepts and structure of economic accounts

1. Limit the NIPA’s to components that can be “measured;”
that is, eliminate components constructed to fill gaps in
coverage or to implement the conceptual design.

2. Provide estimates and analyses of “welfare.”

3. Provide more complete reconciliation and integrated
publication of the NIPA’s with input-output and with the
flow of funds.

4. Provide more regional estimates consistent with the NIPA’s,
including corporate profits and interregional trade flows.

5. Use gross domestic product, rather than gross national
product, as the basic measure for analysis.

E. Other

1. Provide more information about statistical discrepancies—
size, stability, and allocation.

2. Expand the amount of information available about errors.

Not implemented.

See R & P D.1.
See NARC D.1.

Experimental estimates of gross state product, consistent with the NIPA’s, were
completed in 1985, supplementing estimates of personal income for regions, States,
counties, and metropolitan areas.

Not implemented, but gross domestic product continues to be readily available in
tables and has been supplemented by gross domestic purchases, another aggregate
that helps in the analysis of international impacts, and by “command” measures
of income and product, introduced in the May 1981 SCB.

Not implemented

See R& P EA4.

NIPA National income and product accounts.
SCB Survey of Current Business.

1. For each study, recommendations have been placed in five groups: New series and more
detail for existing series; improved series; periodicity, timeliness, and revision schedules; concepts

and structure of economic accounts; and other.

2. Summaries in the “Comments” column are largely keyed to the comprehensive (benchmark)

ments between their dates are noted by reference to specific SCB articles. Cross-references are to
other recommendations; for example, “see also R & P A. 13” is to the 13th recommendation in
group A for the Retrospect and Prospect study.

Source: The Use of National Income and Product Accounts for Public Policy: Our Successes and
Failures, BEA Staff Paper No. 43, January 1986. For full citations for the four studies, see foot-
note 3 of text.

revisions of the NIPA’s, which were published in 1954, 1958, 1965, 1976, and 1980. Major develop-
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