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| NTRODUCT! ON

1. Mich of the activity of statistical agencies around the world nmay be
descri bed as engaging in a race between noderni zati on and obsol escence.
Change seens to be the order of the day. Statistical agencies nust engage in
this race because busi nesses and ot her econom c entities have truncated the
cycle of change. The faster pace of change, as well as the globalization of
busi ness nmeans that the concepts, definitions, and tools used to measure the
wor ki ngs of the econony nust al so change. Yet change is not a sinple matter
of getting on with the right thing. Those who produce information to permt
study the economc situation find thenselves on the slippery slope between
useful ness to one group of users and the relevance of their product to

ot hers. Statistical agencies are torn by the tension between the continuity
*/ Due to | ate subm ssion, the paper could not be distributed before the
Sem nar.

**/ Prepared by M. Thomas J. Pl ewes.

CE. 96-
of the econonic tine series on the one hand, and the rel evance of the
information, on the other.

2. Thi s paper explores the paraneters of this tension between continuity
and relevance in a tinme in which change is not only accepted but accel erat ed.
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It exam nes the phenonena of revisions to economic time series, focusing on a
current exanple that is the subject of considerable interest and debate in
the United States — the periodic revision to the classification structure for
the econonic tinme series.

3. The paper describes statistical techniques for pernmitting the
noder ni zation of the economc tine series while neeting the needs of users
who require continuity are described using recent exanples. Finally, the
paper addresses the need for national and international policy that

recogni zes the need to maintain rel evant economc indicators but do soin a
manner which permts users to bridge the old and new. A few exanples are
provi ded.

The | nportance of Continuous Tine Series

4. The textbook concept of a time series is quite sinple: it is a set of
observations of a given variable in sequential order. The essential nature
of atine series is that observations are made continuously and (usually) at
consistent intervals. Such chronol ogi cal |l y-ordered data serve in the nost
basi ¢ capacity as a historical description of sonme phenonena that can be
counted or neasured. In addition, a tine series has characteristic patterns
or conponents which can be isolated and studi ed. These conponents are quite
often di saggregated into their conponent parts: trend, or long-term
noverent; cyclical change; seasonal fluctuation; and irregular, or residual
novenent .

5. Conti nuous time series that permt identification of the conponent
parts are inportant to users of economc data. Many statistical agencies and
out si de anal ysts depend upon tinme series data for tenporal comnparisons for
nmuch of econom c research and analysis. In addition to being used to anal yze
and interpret econonm c events and conditions, another inportant application
of time series is forecasting, where the data are used in specially-designed
nodel s to nake projections or predictions about econom c phenonena. Accurate
anal yses and forecasts depend upon the consistency of the time series data.

6. In the United States, continuous tinme series also figure inportantly in
uses such as the calculation of the |eading and coi nci dent indexes, the
derivation of seasonal adjustment factors, and the estimation and anal ysis of
the Systemof National Accounts (SNA). Accuracy is essential for tinme
series anal yses and forecasts used for econonic deci sion-naki ng by Congress,
the Adm nistration, the Federal Reserve, as well as state and | oca

governnent entities.

Hstorical Gontinuity

7. The term “continuous tine series” typically conveys a broader mneani ng
than sinply the sequential ordering of observations. It inplies that the
observations of a series continuous, but also presunes that they are

coll ected using essentially standard nmethods and definitions over tinme. This
is what is generally understood as "continuity" in a tinme series. |If the
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standards for defining and observing the variable are inconsistent, the
observations will have little relationship to one another and not constitute
a true series. The neans of neasuring and recording each point in the series
nust have sone sinilar standard.

8. Breaks in tine series continuity inpose unwanted restrictions and
conplications on the anal ysts who use them Only if the definitions and
net hods are stable can the data be confidently applied for anal ytica
deduction and extrapol ati on (Montgonery, et al., 8). Wth statistical
nodel s, there is some all owance for discrepancies and outliers, but it is
i nportant that they appear in a random not systematic, way.

9. I'n common practice, a continuous series does not refer to absol ute
continuity in time or neasurenment of the data, but only that they were
"constructed on a roughly conparabl e basis over the period concerned”
(Kendal I, 7). This approach nedi ates between using an inflexible set of
definitions and methods for collecting tine series and allow ng the
observations to incorporate inmportant structural changes that typically occur
in an econonic variable in the long term

Preserving Tine Series Gontinuity

10. Nurerous events may interrupt the continuity of a tinme series. Many
stemfromoutside effects and are essentially unnanageabl e by the statistica
agency, anong themare changes in laws (particularly tax |aws); changes in
the organi zati onal structure of business through nergers, breakups, |everaged
buyouts, or other forns of business unit regeneration; and exogenous events
connected with the calendar, the climate, or other such factors

11. G her events are quite nanageabl e, indeed, intentional. Changes in
nmet hodol ogy, sanpling, estination, and anal ytical techniques (such as
seasonal adjustnent) often cause discontinuities in the time series. Mre
i nportant, however, are changes in concepts and definitions, for these
sources of change the neasure but al so change the neasuring devise

12. One of the nost inportant of the manageabl e events are the periodic
changes in classification systens. dassification systens assist us in
devel oping a structured view of a systemor structure. Wether classifying
i nsects, stanps, occupations, or industries, the decisions about how the
congruent parts shoul d be grouped breaks down in to four conceptual tasks
(Drayse, Dubinsky, Flamng, and Law, 48):

- identifying the variables by which the systemis sorted, clustered,
or descri bed,;

- defining the observati ons;

- aggregating the observations into a systemof nested hierarchies;
and
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- designing the database

13. The decisions that the statistical agency makes with regard to these
groupi ngs have the potential of maintaining or disrupting the continuity of a
time series.

14, dven the sensitivity of the tinme series to disruption, it is not
surprising that changes in the classification standards used to define
econoni ¢ data have been seen to be anong the nost devastating of potentially
di sruptive forces to the snmooth continuity of associated tinme series. Each
classification decision incorporates a risk of disrupting the tinme series,
dependi ng on the extent of the classification change and the ultinate uses of
the tinme series. Each decision affects the bal ance between rel evance and
conti nuity.

15. Though t hese decisions are not to be taken lightly, the bal ance has
often swung toward accepting discontinuity because it has increasingly been
under st ood that econom c cl assification systens cannot renai n unchanged
indefinitely if they are to define the full scope of constantly changi ng

i ndustrial and business activities. To the econonic statistician, the risk
of a perceived |ack of relevance of the data series on the part of data
users has becone recogni zed as a nore inportant factor than continuity of the
time series, for if the data series is perceived as being no | onger relevant,
support will dry up and resources will |ikew se evaporate. As Peter Struijs

has stated, " changes cannot be nmeasured appropriately when the
measuring instrunment is changing constantly, but not changing it reduces the
significance of information on the industrial structure" (14). Thus,
statistical agencies increasingly decide in favor of rel evance. Most hedge

their bets by attenpting to mnimze the frequency and nunber of revisions.
They al so attenpt to mninze the affect of the disruption by reconstructing
and otherwi se linking the time series.

16. The standard approach to preserve continuity after classification
revisions is to create |inkages where the series break. This is primarily
acconpl i shed by producing the data with both the old and new cl assifications
for a given period of transition. Wth the dual classification of data, the
i mredi ate and direct inpact of the revision can be assessed. In dual
classification procedures, data producers neasure the reallocation of the
data at aggregate industry |l evels and devel op a concordance between the new
and old series for a given point in tine. The concordance serves as a
crosswal k between the old and new cl assification systens which quantifies
with "coefficients" the reduced or expanded scopes of all relevant industry
codes in the classification system For exanple, coefficients can denote
how rmuch enpl oynent was real | ocated fromone industry group to another due to
t he revision.

17. Qovi ousl y, the concordance coefficients do not constitute a rea
continuation of a series. They do provide a nmeans to splice or link the
break (Beekman, 6). Limted conversion of historical data, however, is
possi bl e using a concordance. The coefficients can be applied to data
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classified under the old classification systemto convert it to the new
standard. This provides only an approxi mati on of what the earlier
observations may have been and clearly nust be applied with cauti on because a
revi sion of the econom c classification system enconpasses broad changes to
reflect innovations in industrial conposition as opposed to snall-scal e,
surgical corrections to mcro units. Therefore, full conversion of the
earlier series segnment to the revised classification systemis unsound
because of the approxi mate nature of the concordance. Furthernore, the new
classification principles do not necessarily reflect the economc reality of
the historical data. Wile it is arithnetically possible to apply
concordance coefficients to fully convert a historical series, in practice
it israrely attenpted because of the theoretical inplications of the
procedur e

18. In spite of efforts to create |linkages for a transition from one
classification standard to another, the utility of a series still dimnishes
in application. One of the nost critical problens for data users is

determ ning what portion of the historical series may be successfully
converted with a concordance. Wen applied in a forecasting nodel, it is
essential that the recent observations in a tinme series provide a highly
accurate description of the present. Very old observations are of |ess

i nportance as they probably are not representative of the present
(Montgonery, et al., 11). The difficulty lies in evaluating when the
conversi on coefficients cease to be accurate.

Lessons from Previous Revisions of Tinme Series

19. The recent international spate of conversions fromprior classification
systens to the I SIC Ref. 3, NACE, and ANZSI C structures (anong ot hers) have
provi ded anpl e opportunity to test and inplenent tinme series revisions in
many countries, amdst a w de range of circunstances, and utilizing a variety
of conversion and |inkage techni ques. These experiences and the | essons they
teach us are anply docunented el sewhere, and will not be discussed in this
paper . Nonet hel ess, an understandi ng of the national background for
entering into a revision cycle is critical to understanding why the country
has nade the decisions it did, so the historical experience with revisions in
the United States is summari zed here.

20. Over the past 40 years, the United States has significantly revised its
industrial classification systemthree times (1957, 1972, and 1987). The
procedures for achieving the revision matured over the years. The first
maj or revision, in 1957, acconpani ed changes in the 1945 SIC structure for
manuf acturing industries and the 1942 Social Security Board system for
nonmanuf act uri ng i ndustries. In the process of inplenenting this new
system the Bureau of Labor Statistics reviewed the coding of all 120,000
units in the nonthly enpl oynent payroll sanple, as well as the 30,000 reports
in the |abor turnover sanple. The recoded data for the in-sanple units were
retabul ated for three and one half years in an operation involving

curul atively about 6 million reports — a daunting workload for that tine

gi ven the unsophi sticated data processing equi prment. That revision was
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incorporated into the estinates in Novenber 1961. (Wner, iv.) The revisions
in the enploynment estimates were relatively mnor, with no change in the
aggr egat e.

21. Procedures were sonewhat refined for conversion to the 1972 SIC
revision, though were | ess successful in terns of tinmeliness. Again, the

i ndi vi dual establishment reports for in-sanple units were recoded in
accordance with the new industry definitions. This operation took severa
years to conplete. In Qctober 1978, BLS published all estinates retabul ated
fromJanuary 1972 forward, and, for the first tine, industry data prior to
1972 to conformto the 1972 SIC. (Buso and Bennett, 8). The publication that
i ntroduced the new cl assification published tables conparing the March 1977
estimate on the old and new SI C basis, and the difference accounted for by
the revision at the 2-digit (major) division level. The overall revision was
relatively snmall, accounting for |ess about 1 percent of enploynent at the
topside, with only a few industries adjusted by nore than 5 percent.

22. Al though the United States attenpted to limt the size of the 1987
revision, the procedures were nuch nore el aborate than the sinple recoding of
in-sanple units that had characterized previous revisions. The idea was to
make concordance informati on available to data users, rather than revise the
data series. The cost of converting historical data and the reliability of
the process were certainly factors in naking this decision. Providing the
concordance to data users after the revision allowed the users to nake their
own determ nations about applying the coefficients to the historical series.

23. The 1987 revision to the SIC, while it did not resolve all of the
systems acknow edged limtations, certainly did expand its capacity to
classify business activities which had evolved in recent years due to changes
i n technol ogy, regul ation, and consumer behavior. On the other hand, these

i nprovenents in industry classification were not w thout costs to those who
produce and use Sl G based tine series.

24, Producing a tine series under two classification systens for however
long a time period is not an easy or inexpensive endeavor for the governnent
agenci es involved. The total cost for inplementing the 1987 revision to the
BLS business register was $9.8 nmillion over a five-year period beginning in
fiscal 1987. (MacDonald, 8.) At the time, the register consisted of 5.7
mllion reporting units, approximtely 800,000 of which required |abor-
intensive analysis to classify under the new system Sonme of the major cost
factors to BLS for the revision were:

- hiring and training of additional staff,
- conputer systens enhancenents and progranmm ng, including the
witing, programm ng, testing, and docurenting of such for

installation in BLS and the states,

- design, printing, and distribution of special survey forns, and
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- devel oprent, printing, and distribution of training and reference
materials for staff.

25. The BLS business register is the primary sanpling frame for BLS
establ i shnent surveys such as the Qurrent Enploynment Statistics series and,
as such, represents the central cost and workload for inplenenting
classification revisions to BLS data. Furthernore, BLS assunes

recl assification costs for other agencies. Aggregate enpl oynent and wage
data fromthe BLS business register, for exanple, are provided to BEA as a
maj or conponent in the estination of personal income data for the National

I ncome Accounts. For BEA, the 1987 conversion was |engthier and nore
difficult because of their use of multiple data sources, which did not al
convert to the new SICin the sanme tine period. Dual classification of sonme
data was necessary for an extended period until all input series were
converted.

Inplications of a Fundanental SIC Revision

26. H storical experience with relatively mnor SIC revisions suggests
that, if a revision affects the basic framework of the Standard Industria
Cassification, linking or reconstructing time series nay not be possible, or

possible only at great cost. Wth a distinct new classification structure
and coding principles, statistical agencies may not be able to docunent any
type of coherent rel ationship between the new and ol d systens nor estimate
macr o concordance coefficients for data users to nake adjustnents.

27. It is also inportant to note that nerely establishing a nmeans to |ink
tinme series frombefore and after a substantial revision may not be
sufficient for data users. Concordances for linking a series coded under two
distinct classification systems may be too conplex and costly for practica
use and less likely to be useful for any historical conversion. The overal
effect of najor definitional changes, reclassification, and potential changes
in reporting procedures resulting from conprehensive classification revision
may |ikely | eave sone tinme series unsuitable for use in forecasting nodel s
and ot her analyses. The |inked or reconstructed series may still contain

i nconsi stenci es which introduce bias or distortions into tine series analysis
and forecasting nodel s.

28. Di sruptions to historical continuity, when conbined with revised
seasonal adjustnent factors, may introduce even nore distortion for the user
Data users, primarily forecasters, have indicated when interviewed in the
past that such changes in variable definitions and classifications, despite
sone overlap in the series, have caused serious problens with the output of
their nodels and the rel ated anal ysis (Bishop and Wrbos, 2). There is
substantial cost to data users in testing revised data in nodel s and
evaluating the output for reliability. Additional costs may be incurred if
there is a need to develop alternative nodel s and/ or data

Need for a Policy on Revisions
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29. The tradeoffs between time series continuity and noderni zation of the
econoni ¢ cl assification systemnust be considered during the devel opnent of a
classification system The inportance of tinme series data in econom c

anal ysis and policy-naking requires sone provision for continuity, but the
statistical agency(s) have little to guide themas they make the inportant
deci si ons on whether continuity should be a primary consideration or guiding
principle in the devel oprent of a new classification system

30. In the United States, the official policy on revisions covers all types
of revisions (benchmarking, updating of seasonal factors, and replacenent of
prelimnary figures) as well as the nore system c types acconpanyi ng
classification changes, and, thus, is quite broad. The official standard,
set forth in Ofice of Managenment and Budget Statistical Policy Drective
No. 3, advises U S. agencies to use the follow ng guidelines when issuing
revi si ons:

- agencies should clearly identify figures as revised,

- agenci es should only rel ease routine revisions of a principa
econonmi c indicator as part of the regul ar reporting schedul e;

- if the revisions show signs of a consistent bias, the agency shoul d
take steps to correct this bias;

- revisions occurring for nore than one routi ne reason, such as
benchmar ki ng or updati ng of seasonal factors, should be consolidated
and rel eased si mul taneously; and

- revisions occurring for other than routine reasons (such as SIC
revi sion) should be full explained and rel eased as soon as
corrections can be conpl et ed.

31. In an attenpt to make these guidelines nore useful, the US. Federa
Conmmttee on Statistical Methodol ogy set up a Subcommittee on Quidelines for
Maki ng and Publ i shing Revisions and Corrections to Time-Series in 1981. The
subcommittee revi ewed agency policies and determned if user needs were being
met by the broad guidelines in Statistical Policy Directive No .3. The
subcommittee recomended that agencies publish standard errors of revisions
for published series, set fixed schedules for data revisions, and publish
revised time series when historic publications are printed. (Bishop and
Wrbos, 5. )

32. A simlar relative lack of guidance at the international |evel has
recently been remedi ed by the Internati onal Mnetary Fund (I M). In MNay,
1996, the I M issued its publication, Quide to the Data D ssemnation
Standards ,” a set of voluntary standards to which all subscribing nenber
countries commt to observe. |In subscribing countries, the statistical
offices play an inportant role in the fulfillment of the standard.
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33. The Special Data Dissem nation Standard (SDDS) identifies four
di mensi ons of data di ssemi nation: coverage, periodicity, and tineliness of
the data; access to the public; integrity of the dissemnated data; and

quality of the dissem nated dat a. In this schene, revisions to the data and
changes in nethodol ogy are portrayed as issues of integrity, and countries
are urged to fully describe the revisions. Included in the Iist of suggested

informati on about the revisions is a catal ogue of reasons for revisions and a
di scussion of the need to discuss the size and bias in previous revisions.
These guidelines are inportant additions to our understandi ng of good
statistical practice. Unfortunately, they do not informus as to the
appropri ate bal ance between constancy and rel evance.

34. In an attenpt to lay out some principles for release of data into the
public domain, this author reviewed the national practices of nenber
countries of the O ganization of Econonm c Cooperation and Devel opnent with
regard to | abor force statistics in 1992. Noting that |abor force survey
data are liable to revisions extending over long historical periods, the
paper recommended that, as a general rule, the frequency of revisions should
be mi nimzed. Wen necessary, significant revisions to previously-published
data should be provided to users in a tinely manner, and attenpts shoul d be
made to link the old and new data series. (Plewes, XII.)
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