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PREFACE

The wor ki ng paper was prepared by the nenbers of the Subcommittee
on CQuidelines for Mking and Publishing Revisions and Corrections
to Time Series, Federal Conmittee on Statistical Methodol ogy. The
Subconmittee was chaired by Yvonne M Bishop, Energy Information

Adm ni stration, Departnent of Energy.

This report includes recomendations fornul ated by the interagency
subconmi ttee concerning policies and practices for estimating and
publishing revisions to time series. These subcommttee
recommendati ons were not fornmally endorsed by the Federal Committee

on Statistical Mthodol ogy nor by the Ofice of Managenent and



Budget. The findings presented here provi de guidance for inproving
agency practices with respect to tine series. Senmnars will be
organi zed to discuss the findings of this subcommittee with Federal

agency personnel involved in estimating or publishing tine series.
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This report represents the collective efforts of the Subcomrttee

on CQuidelines for naking and Publishing Revisions and Corrections

to Tine Series nenbers of the subcomm ttee di scussed the state of

affairs and decided to obtain nore specific information fromthe

agenci es represented. They prepared a questionnaire and | ocated

persons in their agencies who would conplete the questionnaire.

Responses were received as foll ows:

BEA 5
BLS 2
Census 9
El A 2
FRB 5
FTC 1
I RS 2
SEC 2
USDA 3

Tot al 31



The subconmmittee is grateful to all the respondents.

Various nmenbers of the subcomm ttee worked on tabulating the

responses to the questionnaire and drafting portions of the text.

Paul Werbos undertook the task of consolidating the drafts into a

final report.

AN | NTER- AGENCY REVI EW OF TI ME- SERI ES REVI SI ON POLI Cl ES

I. I NTRODUCTI ON.

The Federal Committee on Statistical Methodol ogy established the



Subconmi ttee on Guidelines for Maki ng and Publi shing Revisions and

Corrections to Tinme-Series. The purpose of the subcommittee was to

revi ew current agency policies and to determine if user needs are

nmet by the current procedures and guidelines. Revision policy

gui delines were fornulated In Statistical Policy Directive no. 3 of

the Ofice of Federal Statistical Policy and Standards (OFSPS).

This directive :is currently an O fice of Managenent and Budget

(OwB) standard. These gui delines |nclude:

a. Prelimnary and revised figures should be clearly

Identified as such. For principal aggregate figures, revisions

shoul d be acconpanied by the previous figures to facilitate

conpari son.

b. Revisions occurring for various reasons such as benchmark

revi sions, updating of Seasonal factors, and replacenent of

prelimnary by revised figures, should be consolidated and rel eased

si mul t aneousl y.

c. Revisions occurring for reasons other than routine and

regul ar replacement for prelimnary revised figures because of new

data shoul d be acconpani ed by a brief explanation at the tinme of

rel ease.

The subcommi ttee conducted a series of neetings to discuss



agency policies, and the inpact of alternative policies an users.

Because of the wi de diversity of policies and users, a

questionnaire was devel oped to give a clearer picture of the extent

of this diversity. Agencies were asked to select tine-series of

Interest, and fill out the questionnaire for each series. Nine

agenci es subnmitted 31 questionnaires. Participating agencies were

BEA, BLS, Census, EIA, FRB, FTC, |IRS, SEC and USDA. The series

chosen were not selected at random and are too few to permt

statistical inference; however, the responses were di scussed by

subcommi ttee menbers who represented the agencies, and It was

believed that the series selected could be regarded as Illustrative

of the practices In those agencies.

This report represents the work of the subcomittee and

sunmmari zes what was found In the questionnaires, and what further

| ssues energed in subcommittee discussions and In the analysis of

the questionnaires. Possible charges in policy will be discussed.

I'l. SUMVARY OF THE QUESTI ONNAI RE RESULTS



The initial version of the questionnaire contai ned severa

questions on the data users and their needs. This was considered

i mportant to cost-benefit analysis of Policy because the costs O

any data collection activity are concentrated In the agencies while

the benefits are to the users. However, this question had to be

del et ed because of an al nbst universal |ack of information about

users. A handful of agencies do send out questionnaires on user

satisfaction with their data packages, but these do not permt in-

depth anal ysis of revisions policy without further information.

The final version of the questionnaire contained eight

substantive questions, and this discussion is based on series-by-

series tabulation of the responses. Fromthe responses it was

found that nost agencies selected nonthly time-series to review,

presunmably because revision is considered a bigger problemin these

series. Thus, annual tine-series as a group are not adequately

covered by this analysis. A few quarterly and weekly series are

cover ed.

Questions an collection procedures and the timng of rel ease

hi ghli ghted a maj or reason for revision: tight deadlines and

reliance an replies by mail. It was also found that the deadlines



are set by the agencies thenselves, in all but one agency; however,

nost subcommittee nenbers had a sense that the tight deadlines

resulted from agency response to pressure fromusers. Users such

as the Ofice of Managenent and Budget, the Council of Econonic

Advi sors, the Treasury and the Federal Reserve Board were cited

Tabul ati ons of the reasons for revision showed that two -

thirds are revi sed because of |ate responses or corrections from

respondents; all but a few are al so revi sed because of errors

detected by the agencies. Half are revised to update the seasona

adj ustnment. Seasonal adjustnment in al nost al ways done by use of

the Census Bureau X-11 program whose final results d"nd an future

observations. Thus, of the 19 series reported which are seasonally

adj usted, 17 have the seasonal adjustnent factors revised %Ran; the

actual data becone available. In addition to these ongoi ng reasons

for revisions, there are occasional needs for adjusting nore than

one past tinme period. One exanple is change in definition of the

vari abl e bei ng neasured. Another exanple is "benchmarking"; in

other words, data from sources such as an annual survey are

adjusted retroactively to nake the series fit snmoothly to another

data source, such as a five year census. Additionally, revisions



the list from

can occur because of a mmjor change in the "frane,

whi ch respondents are sanpl ed

Respondents were asked whether information war avail abl e on

the magnitude and direction of revisions. The committee found that

there has been relatively little formal anal ysis of the nagnitude

and direction of revisions. However, those performng the

revisions do typically notice the changes they are making. Thus,

In alnost half the cases the direction of revision was known. In

three cases, It was stated that the revisions are nmuch smaller than

the actual change fromperiod to period; in other cases, It was

i ndi cated (on the survey or in discussion) that revisions are

"smal 1" (on the order of 1 to 3 percent apparently). In three

cases, the magnitude was quantified at between 0.25 and 1.4 percent

In order to deternine cost-effectiveness of any revision

policy, It is necessary to consider



the met hod of dissem nating data and revisions. It was found that

prelimnary data and revisions or* both still dissem nated

primarily by traditional neans. Al data series discussed are

Publ i shed and, In all but two cases, the revisions are published.

In the bul k of cases, the original is also sent out in a press

rel ease; in nbst cases the revision is also rel eased. In less than

hal f the cases, the original and the revision are available in tape

form furthernore, It Is relatively rare for current, revised fears

to be available in a user accessible databank or in mcrofiche

form

The OFSPS Directive no. 3 states that revisions should be

acconpani ed by previous figures, so as to provide an Indication of

the magnitude of the change. After Initial checks, It was found

that only 8 out of the 31 data-series follow this guideline. The

directive also indicates that prelimnary figures should be

adj usted when the direction of revisions in predictable; fromthe

answers to the questionnaire, it seens doubtful that this is ever

done, on the other hand, with alnpbst half the series, sone



information is published at tines about the past history of

revisions or the like. In npst cases, the actual nethodol ogi es

used in revision are published.

The conmittee was concerned as to bow the unit is notified

that a large revision has been nade. For those series reported an

being available in tape form for about half the existence of a

revi sed tape is announced in periodicals such as the "Survey of

Current Business," "SEC Monthly Statistical Review'; for other

series a press release is used, or the revisions are indicated in

regul arly schedul ed updates. For all but three of the data series

di scussed, users are notified of gross errors by such neans as a

note in published periodicals, errata sheets, or letters to

sponsors

Al nost hal f of the series discussed are both benchmarked and

seasonal ly adjusted. Therefore, the interactions of these two

forns of revision need nore serious study; it is possible that

benchmarking, if timed incorrectly, may introduce mathematica

artifacts into the seasonal adjustnent process. Tight deadlines

for data release require not only revision, but also a heavy

reliance on inputation nmethods to estinmate responses which are not



available in time for the newinitial deadline. 1In all but a few

of the 31 data series exanmined, inputation is used. These nethods

are very diverse, and do not seemto result froma statistica

eval uation of the various alternatives. Sonetines the trend of the

overall series is used to inpute individual responses are inputed

in other ways (by judgenent, or by "hot deck," or by estimation

using prior data, or by unspecified estimtion nmethod, or by

mat ching to other data). O ten non-respondents as a group are

i mputed (by assuni ng non-respondents are the sane as respondents

or that they change at the sane rate, or by the use of trends,

adj usted weights or sone ratio technique).

The conmittee observed that for sone series the size of the

change associated with each revisi on decreases over tine.

Neverthel ess, it is rare for the decision as to whether to publish

a revised nunber to be dependent on the size of the revision. For

one series discussed - the Consuner Price Index - revisions are not

made public except when a very large error occurs, because such

revi sions mght confuse the contracts and | aws which refer to the

val ue of that index; the potential revisions have been studied and

are probably conparable to those of the other series described



her e.

I'1l1. 1 SSUES RAI SED BY QUESTI ONNAI RE ANALYSI S AND DI SCUSSI ON

The results of the questionnaires, by thenselves, raise as

many questions as they answer. Solution of sonme of these questions

will require Statistical research. |In sone cases, however, the

di scussions of the subconmittee can provide a nore conplete (if

specul ative) picture. The discussion belowis partly based an the

subconmittee work and partly based on last-mnute efforts by a few

subconmi ttee nenbers to understand these results. Concern focused

an the inpact on users, the effects of benchmarki ng, and how bhi as

and the nunber of revisions mght be mnimzed.

I npact of Revisions on Users.

The lack of Information about users does not nmean that agencies are

unconcerned about users. Borrowing terns from private Industry,

one mght say that nost statistical agencies have | arge sales

departnments, often with a major custonmer relations function;



however, market analysis is not possible wthin their budgets. In

some agencies, requirenments reviews are beginning to fill the gap

but even when these are available, they tell us little about the

i nteraction between data collection options and the nethods used to

apply the data to analysis or el sewhere.

In its discussions, the Subconmittee enphasized two categories

of usage: (1) Monitoring current devel opnents to detect any

i ndi cation of inmprovenent or worsening in sone situation, or nore

generally, to obtain an accurate relative indication of what is

going on today; and (2) using an accurate historical record to

develop a statistical nodel of a system so that reasonable

i nferences about cause and affect m ght be nade.

The educated anal yst of current problens would actually conbine

bot h because a proper Interpretation of the present requires an

under st andi ng of as past.

Most agencies are prinmarily concerned about keeping the

nmoni tor happy. The reasons for this are straightforward. The

nmoni tors include Congressional Conmittees that ask for briefings

the current situation, and sonetinmes press hard for explanations

for delays, revisions or discrepanci es between one source of data



and another. Likew se, the nonitors include those who brief the

President on the current situation; they also include TV stations

and newspapers who gave broad publicity to the latest statistics.

Sone nonitors are highly conscious of revisions and will

complain strongly to an agency if there are too many versions of

the sane nunber; other nonitors may be | ess consci ous of the

accuracy factor, and sinply assunme that a prelimnary estimate

reflects very recent reality.

In alnost all cases, if is inportant for nonitors that the

agency define a data variable in a way which corresponds to the

concept s

they use it as an indicator for: as a practical matter, they have

to assume such a correspondence in any event.



The subconmittee |ocated three reports and conducted one

interview to gauge the effect of revisions on causal analysts.

They typically need accurate tinme-series data. In nbst cases, they

cannot afford to study the discrepancy between prelimnnary and

revised figures; therefore, it is inportant for themto have access

to the best possible prediction of what the final, revised figure

will be if they use anything but final data at all. |Indications of

the likely error can help them decide whether to include recent

data at all in their analysis. Causal analysts are less likely to

be policynmakers than are nonitors, but the products of their work

can be inportant to the policynmaker; therefore, nore consideration

of their needs may be warranted. Fortunately, nost anal ysts have

access to conputers; thus nore frequent revisions nmay be nade

available to them either in tape or databank form wi thout

necessitating nmultiple publications or press releases. Private

dat abank services have recently begun to offer on line interactive

retrieval to the mass market; well planned cooperation with such

services could relieve the government of nmuch of the |abor involved

in dissem nating revisions, and speed Up the distribution process.

Experiments with el ectronic di ssem nation by the government



have sonetimes encountered bad results in the past. User costs of

obt ai ni ng data have sonetines increased, especially when anal ysts

need access to only a small set of variables (e.g., US. Goss

Nati onal Product by Year). However, technol ogy has changed rapidly

In this area, and, if barriers to interagency cooperation and

governnent/industry cooperation can be overcone, it nmay be possible

to reduce the costs to users. (Dollar cost and the cost in term of

user effort both need to be considered.) Were |arge databases are

being revised, or where nmany users need sinultaneous access to data

fromdifferent agencies, electronic dissemninati on my becone

cheaper to the user and is preferable to not publishing the | atest

esti mat es.

It is inmportant, however, that changes in dissem nation policy

be anal yzed together with agencies policies on conputer use an a

creative and governnment w de basis, so as to ensure that future

user costs are reduced as such as possi bl e.

Anal ysts typically use statistical or "econonetric" methods

whi ch assunme that the data are "cl ean"; sone degree of inaccuracy

is acceptable, but it is inmportant that the inaccuracy be random

Unli ke nmonitors, analysts are often able to anal yze seasona

factors thenselves if given accurate unadjusted data.



Benchmar ki ng

The subcommittee spent considerable tine discussing the

reasons for benchmarking, and the problens it presents. For users

such as nonitors, the goal is sinply to minimze error; to achieve

this goal, ones estimte should account for all rel evant

i nformation, including both the original unadjusted data and ot her

sources (benchmarks). However, it is not obvious how best to do

this, and current nmethods are diverse and variable In the degree of

theoretical sophistication. For analysts, it may be nore inportant

to Preserve the randommess if the error rather than reduce its

size, so as to ensure the validity of normal anal ytic procedures

and avoid systematic biases. To achieve this goal one would want to

publish "clean" data series, with a m ni mum of benchmarking or of

other revisions which introduce systematic alterations of the

original data. To conpromni se between these two types of use, one

m ght nake the "cl ean" series available on tape or in databank form

in cases where one cannot afford to publish both. For sone users



benchmar ki ng nay create a m sl eadi ng i npression of consistency if

the user is not aware that the original unadjusted neasurenents

fromdifferent sources were actually in disagreenent with each

other. Related to this In the problem of whether, or how, to

"smoot h" data when mgjor changes in definition have changed the

numbers drastically.

Benchmarking is used to renove bias that has accunul ated over

time. For exanple, if an annual survey has drawn froma frane

which is updated only at ten year intervals, then deterioration of

the frame may lead to a growing systematic bias. Wiile the optim

way to correct for this bias is unknown (despite sone exploratory

research) the usual straightline adjustment used in "benchmarki ng”

may be better than nothing. Thus, benchmarking may lead to | ess

systematic bias, and "cl eaner" data at times.

Unfortunately, the subcomittee did not have a chance to study

the probl em of updating franmes. Many sanpl e surveys, based on

response by nail, telephone or interview, cone fromframes based on

adm ni strative records. Thus, it may be possible to mininmze the

degree of benchmarking by updating frames nore often. A nore

expensi ve possibility mght be to take larger surveys. In sone



cases (especially with nonthly series and annual franes) sanple

deterioration rather than frane deterioration may be the probl em

in such cases, sanple renewal and rel ated procedures may mninize

the systematic bias, and minimze the degree of benchmarki ng needed

for a "clean" database. It seens |likely that sanple deterioration,

like mssing value Inputation, is commonly handled via a diversity

of informal procedures, despite the possibility of nobre rigorous

statistical tools.

I ndi cati on of Bias.

The former OFSPS Directive no. 3 states that adjustnents for

bias In the prelimnary figures should be nmade, and that

prelimnary figures should be published alongside their revisions.

Wiile a few of the agencies do publish both figures, the latter

gui del i ne was opposed vigorously. @Gven that several revisions of

a series are often necessary, publications m ght becone far nore

conmpl ex, confusing and al so nore expensive if the guidelines were

followed literally. In press releases, however, it nay be

reasonable to ask that the initial prelimnary figure be nentioned



whenever a revision is announced. It is inportant that the

prelimnary figure cited correspond exactly to the revision (e.qg.,

they refer to the sane nonth), because citation of other

prelimnary figures may confuse the reader; for exanple, If

variable X grows by one percent per nmonth, and its revisions add

one percent to the prelimnary figure, this nonths prelimnary

figure may equal the revision of |last nonths data exactly even

though there is significant revision error.

In principle, it was agreed that users actually

need an indication of expected bias and of randomrevision error.

To do this professionally would require an effort to develop tine-

series nodels to predict revised values as a function of

prelimnary figures and previous data. This would cost nore

resources, however, by reducing the size of subsequent revisions.



It might allow a reduction in subsequent expenses in publishing and

announcing multiple revisions. Also, it is unclear what fraction

of users would still want access to adjusted prelimnary figures

In theory, agencies could be given the freedomto pick a very

sinple nodel (e.g., normally distributed revisions), if they were

willing to accept the need to then publish a | arger standard error.

Reducti on of Revi sion.

The subconmittee discussed at |length the possibility of

reduci ng costs and user confusion by reduci ng the nunber of

revisions. The nbst prom sing approach seens to be a reduction of

the nunber of schedul ed revisions. Al so, benchmarking, seasona

readj ustnent and historical publication of late revisions can be

schedul ed si mul t aneously.

One Initial suggestion was to establish cutoff on the size of

changes: in other words, a revised nunber would be published only

if it differed fromthe previous version by nore than the cutoff.

Thi s suggestion was not popular. Agencies typically schedule a

compl ete cal cul ation of revisions, publication and tables rather



than individual nunbers, deleting half of the nunbers froma table,

at random would not reduce publication expense. |n any event,

adhering to a fixed schedule nakes it possible for users to know

they have the latest revision wthout extensive checking.

Furthernmore, agencies in the United States prefer to publish

statistics and revisions on a preannounced, regular schedul e,

because this reduces the fear that political factors m ght bias the

ti m ng deci si ons.

Anot her suggestion was to relax some of the tight deadlines.

If the expected error in a prelimnary figure exceeds the nonth-to-

mouth fluctuation, it may be a waste of nmoney to publish it; it may

al so mislead the public. OFSPS Directive no. 3 endorses this view,

however, without a clear indication of how early is too early,

agency policies may not change. One possibility Is sinply to

require that agencies estimte the expected revision error

rigorously and that the "prelinmnary figure" not be published if

the random conponent of this error exceeds the nean period-to-

period fluctuation. In other words, if this inequality holds over a

significant period of tine, the schedule should change so that the

first schedul ed revision now beconmes the first published nunber.



Li kewi se, after the first or second nonthly (periodic)

revi sion of a nunber, no nore revisions need be published on paper,

or released to the press, wuntil the usual consolidated tine-series

publications (e.g., annual review) are printed. Such a policy

woul d not preclude exceptions for unusual circumstances. The

rationale for the policy is that nonitors are likely to | ose

interest after three nonths, while anal ysts can get the revisions

from dat abanks. Updated tapes or databanks should still be

provided; if data are well nanaged within an agency, this should

not be expensive. Wth sone data series; however, analysts nake

direct use of the printed data (perhaps because el ectronic

distribution is not fully avail able yet), and the cost of

publ i shing an updated tine-series is relatively small; such series

shoul d be treated as an exception.

Benchmar ki ng and Seasonal Anal ysis.

The subconmittee strongly agrees with the OFSPS Directive that

benchnmar ki ng and seasonal anal ysis should be consolidated, for

reasons of accuracy as well as expense. However, we have not



exam ned present practices or their inplications, as they relate to

this guideline. In sone cases, seasonal readjustnents can be

perfornmed sooner than benchnarki ng, as actual data becone avail abl e

to replace the X-11 projections of the seasonal factors. The

devel opnent of better timseries nodels to nake these projections

could reduce the sit* of the correction, however, so that a del ay

In the revision would be nore acceptable. The subcomittee notes

that there is Inportant research wall underway to try to |nmprove

upon X-11 seasonal adjustnment. This too night reduce the need for

revision, but it is too early to be sure. Prelimnary studies

suggest strongly that concurrent seasonal adjustnent, which

requires less revision, is a viable alternative to present

procedures.

I'V. RECOVVENDATI ONS

The subconmittees found that they were in general agreenent

with Directive no. 3, but that they would strengthen sonme of the

gui delines. They fornul ated ei ght recomendati ons as foll ows:



1. Agencies should be required to naintain statistical nodels

(however sinple) to determ ne whether bias has been renoved and to

compute the standard error of revisions for all published (printed)

series. The standard errors should be published along with al

prelimnary figures. This should override any need to publish

revised and prelimnary figure together, except possibly in press

rel eases.

2. Schedules for data release and revision should continue to

be regul ar and fixed in advance. Schedul es should be adjusted and

consideration given to deleting versions so early that the standard

error of revision (as in reconmendation 1) exceeds the period-to-

period fluctuations. Any such changes of schedul e should be

subject to the joint agreenent of producing and using agencies.

This recomendati on shoul d not be construed to nean that an

aggregate figure should be del ayed when its conponents are not

ready for publication.

3. No nore than three consecutive nonthly versions of the sane

statistic should be scheduled for publication within a year (not

counting revisions for annual or |less frequent publications). This

does not nitigate the need to dissenm nate tapes and dat abanks



containing the | atest version, or to publish the revised tine-

series when historic publications are printed.

4. As In the OFSPS Directive, benchmarking and seasona

readj ust ment shoul d be made sinul t aneously.

5. Resources should be nade available for research into the

i mpact of benchmarking and ways of minimzing it. Going beyond the

benchmark itself, the interpolation and extrapol ati on procedures

al so need serious study. This should include formal study of

alternative sanpl e designs, frame updating procedures, and data

estimation

6. Resources should be nade avail able for npre research into

the process of inputation, throughout governnment agencies.

7. Mechani snms are needed to hel p agenci es better understand



and respond to the needs of users of various types. Sonme users

want the nost recent value in as short a tinme-frane as possi bl e;

others require extended tine-series. The cost effective approach

fromthe point of view of both producers and users to neeting these

needs may require dissemnation, not only through printed

publications, but also through nechani sns such as conputer data

net wor ks.

8. \Were possible, better seasonal adjustnment nodels shoul d

be devel oped so as to ninimze the revision of seasonal factors,

and nake a | ess frequent revision schedul e nore acceptabl e.

Avail ability of Further Detail.

Copi es of the questionnaire and tabul ati ons of responses are

avai | abl e on request from OVMB, Regulatory and Statistical Analysis

Di vi si on, Washington, D.C. 20503 or fromEIA Ofice of Statistica

St andards, \Washington, D.C. 20585.
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