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Abstr act

The principle that the statistical systemshould provide flexibility--
possibilities for generating nultiple groupings of data to satisfy multiple
objectives--if it is to satisfy users is universally accepted. Yet in
practice, this goal has not been achieved. This paper discusses the
feasibility of providing flexibility in the statistical systemto acconmodate
mul tiple uses of the industrial data now primarily exanined within the
Standard Industrial Classification (SIC) system |In one sense, the question
of feasibility is alnpst trivial. Wth today's conmputer technol ogy, vast
amounts of data can be nmani pul ated and stored at very | ow cost.
Reconfigurations of the basic data are very inexpensive conpared to the cost
of collecting the data.

Flexibility in the statistical systeminplies nmore than the technical ability
to regroup data. It requires that the basic data are sufficiently detailed to
support user needs and are processed and mmintained in a fashion that makes
the use of a variety of aggregation rules possible. For this to happen
statistical agencies nust recognize the need for high quality nicrodata and
build this into their planning processes. Agencies need to view their

m ssions froma nultiple use perspective and nove away fromuse of a primary
reporting and coll ection vehicle.

Al t hough the categories used to report data nust be flexible, practica
consi derations dictate that data collection proceed within a fixed

classification system It is sinply too expensive for both respondents and
statistical agencies to process survey responses in the absence of
standardi zed forms, data entry programs, etc. | argue for a basic

classification centered on commodities--products, services, raw materials and
| abor inputs--as the focus of data collection. The idea is to nake the
principle variables of interest--the comodities--the vehicle for the

coll ection and processing of the data. For conpleteness, the basic
classification should include | abor usage through sone form of occupationa

cl assification.

In nost econom ¢ surveys at the Census Bureau, the reporting unit and the
classified unit have been the establishnent. But there is no need for this to
be so. The basic principle to be followed in data collection is that the data
shoul d be collected in the nost efficient way--efficiency being defined
jointly in terms of statistical agency collection costs and respondent

bur dens.
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| NTRODUCT| ON

More than 35 years ago Daniel Suits remarked that "[T]he
proper evaluation of classifications can only be made in terns of
the objective to be achieved by the use of the resulting cl asses,
and different objectives generally require different
classifications."' A nore recent commentator raises these issues
again in discussing the current SIC. Jack Triplett (1990) argues
t hat "many--though not all--of the criticisns of the SIC reflect
real problens that arise fromits lack of a positive conceptual
structure.” He goes on to say that there are multiple legitimte
concepts for classifying econom c data and argues that for
particul ar uses "one nust choose one SIC concept."?

Thi s paper discusses the feasibility of providing
flexibility in the statistical systemto accommbdate nmultiple
uses of the industrial data now primarily examned within the SIC
system "Multiple uses" refers to groupings of the data based on
di fferent aggregation concepts or rules. For exanple, a sinple
aggregation concept m ght group products in order of
establ i shnment energy usage or classify firnms by age. More
conplicated concepts include groupings of establishnments based on

the cross-elasticities of supply for their products or groupi ngs

This quotation opened Daniel Suits' conment on the paper "Census Principles
of Industry and Product O assification, Manufacturing Industries" presented over
35 years ago at an NBER Conference on Business Concentration and Price Policy
(1955).

’Enphasis in original.



of products involving cross-elasticities of both demand and
supply. The inportant point is that the rule(s) for grouping the
data are determ ned by the use for which the data are being
devel oped.
I n one sense, the question of feasibility is alnost trivial.
Wth today's conputer technol ogy, vast anounts of data can be
mani pul ated and stored at very |low cost. Once the basic
m crodata are coll ected and processed, it is technically
straightforward to provi de nunerous reconfigurations of the
data.® Moreover, reconfigurations of the basic data are very
i nexpensi ve conpared to the cost of collecting the data.
Flexibility in the statistical systemrequires that the
basic data are sufficiently detailed to support user needs and
are processed and maintained in a fashion that makes the use of a
vari ety of aggregation rules possible. Viewed in this way, the
provision of flexibility to satisfy user needs is not a trivial

exerci se.

*Perhaps the main constraint on the extent to which the system can provide
flexibility arises from the need to maintain confidentiality for individua
reporting units. There are two interrelated factors involved, the |evel of
detail that can be rel eased and conpl enentary disclosures. |f there is only one
classification system then it is relatively straightforward to develop
di scl osure standards. Such rul es have been enpl oyed successfully by the Census
Bureau for many years.

Once multiple systens are introduced, conplenentary disclosure nust be
considered. This refers to the fact that once aggregation is rel eased, not only
does a new aggregate have to pass the disclosure rules viewed as if only one
aggregate is released, but it also must be evaluated to ensure that the earlier
rel ease, coupled with the new rel ease, do not together permt disclosure of
i ndi vidual data. Discussion of this issue is beyond the scope of this paper
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Al t hough the categories used to report data nust be
flexi ble, practical considerations dictate that data collection
proceed within a fixed classification system It is sinply too
expensive for both respondents and statistical agencies to
process survey responses in the absence of standardized fornms,
data entry prograns, etc. | argue for a basic classification
centered on commodities--products, services, raw naterials and
| abor inputs--as the focus of data collection. The ideais to
organi ze the coll ection process around the principle variables of
interest--inputs and out puts.

Lists of services and conmmodities produced and consuned by
econom c entities provide a straightforward vehicle for the
coll ection and processing of the data. For conpl eteness, the
basic cl assification should include | abor usage with sone form of
occupational classification. Detailed information on worker type
is not currently collected in establishnment surveys. For
exanpl e, production and non-producti on workers are the only
breakout identified in the censuses and surveys in manufacturing.
This | evel of detail needs to be greatly expanded.

I n nost econom ¢ surveys at the Census Bureau, the reporting
unit and the unit of analysis have been the establishnent. But
there is no need for this to be so. The basic principle to be
followed in data collection is that the data should be collected

in the nost efficient way--efficiency being defined jointly in



terms of statistical agency collection costs and respondent
bur dens.

For anal ysi s purposes, the outputs and inputs should be
linked to the nost detailed production unit at which inputs are
transforned into outputs. For many inputs and outputs, the
analysis unit will remain the geographically distinct
establishnment. In areas such as pipelines and banki ng
characterized by network structures, the establishnment concept
may have to be nodified. Determ ning the appropriate reporting
and analysis units is inportant and difficult. Yet, it is
| ogi cally i ndependent of the basic input/output classification
system

In Section Il, | argue that the statistical systens used for
econonm ¢ surveys are not organized to provide sufficient
flexibility to satisfy user needs. The product/ materials data
that nost closely corresponds to the input/output classification
system proposed here are inadequate. Sinply put, too little
enphasi s has been placed on the basic mcrodata. | attribute
this to a widespread failure to recogni ze the inportance of
m crodata anal ysis. Because of this, an appendi x extending ny
brief comments in the text has been added. Section IIl discusses
the input/output classification system proposed for data
col l ection and processing. Section IV provides sonme comments on
the appropriate reporting unit and briefly reviews the nmain
problens in inplenmenting aggregation rules to categorize
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production units (e.g., establishnents). Section V concludes by
observing that while the focus of data collection efforts and the
way econom c data are processed woul d change dramatically with
the proposed system it is likely that the statistical system
woul d continue to primarily report data with two principle
classifications--industry and comodity based systens. Despite
the simlarity of reporting systens, the quality of the reported
statistics as well as a variety of new statistics wll be

di fferent under the new procedures.

1. FELEXIBILITY IN THE STATI STI CAL SYSTEM FOR ECONOM C SURVEYS

The statistical systemfor econom c surveys exists to
satisfy user's needs. To best serve users, a w de range of
products and the ability to serve special needs and requests are
necessary. Statistical agencies now offer a w de range of
products designed for many different uses (and users). For
exanpl e, the Census Bureau publishes econom ¢ data on both an
i ndustry basis (SIC) and a product basis. The Census Bureau al so
provi des categorizations of the data by size and geographi cal
| ocation as well as on the basis of establishnments and
enterprises. Special groupings of the data on a cost
rei mbursabl e basis are al so provided.

Despite the existence of the basic attributes of a flexible
system-a w de range of products and the ability to serve speci al
needs and requests--users are not satisfied with economc
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statistics.* Wiile specific conplaints vary greatly, it appears
that the systemis not flexible enough. Flexibility requires a
very detailed classification schene for the basic "commodities"--
the things to be aggregated. It also requires high quality

m crodata. Econom c statistical progranms have neither attribute

in sufficient quantities to satisfy user's needs.?®

Product/ Material Detail in the SIC

The current SIC system groups establishnments into industries
based on four levels of hierarchical detail. As an exanple,
meat packi ng has the four-digit SIC 2011, which is part of the
two-digit SIC 20, food. SICs beginning with 2 and 3 refer to
manufacturing, while other digits in the first place signify
sectors such as agriculture, transportation, and services. Wile

t here have been nunerous revisions, this basic structure has

‘See Triplett (1991) and the various articles cited.

*Whil e commentators have cited many factors as sources of inadequacies in
econonmic statistical programs, | stress three interrelated factors in explaining
the existence o f inadequate mcrodata. First, as discussed by Triplett (1991),
statistical agencies have not enphasized studies that eval uate the useful ness of
the statistics devel oped and reported in the SIC system Eval uation studies
require active prograns involving the mcrodata and regular contacts wth
anal ytical users of the data.

Second, and reinforcing the first factor, npst econonic surveys and
prograns focus on cross-section statistics. The cross-section perspective neans
that once the data for a particular year are aggregated and published, there are
fewincentives to work with the microdata. Relatedly, an explicit |ongitudinal
perspective in data collection would inprove data quality--through inproved
i mputation and editing possibilities--and expand the range of products that
agenci es could offer.

Finally, efforts to satisfy customer demands are, for the npbst part, nade
within the context of the existing SIC. This has led to |ower quality nicrodata
for use in inplementing aggregation concepts than would be expected if basic
commodity lists were the focus of data collection and processing.
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remai ned since the early 1950s, and simlar systens are in use
t hr oughout the worl d.

The SIC systemis an industrial classification system
structured primarily around a supply side perspective that
classifies establishnments using simlar production processes.
Nonet hel ess, there seens little doubt that the current SIC system
represents sonewhat of a hodgepodge of principles reflecting many
conprom ses and adjustnents. Recent articles by Abbott and
Andrews (1988, 1990), and Triplett (1990) anply denpbnstrate this
poi nt .

The Census Bureau has devel oped a conpl enentary system of
product and kind of service classes for use in data collection
and sone reports. The product codes, at |east for nmanufacturing,
are tied hierarchically to the SIC system The product systemis
based on seven-digit product codes aggregated into five-digit
product classes that are grouped within the four-digit SIC
industries. There also exists a materials or input
classification systemcharacterized by six-digit codes. The
product and material codes represent an extension of the SIC in
the sense that they group the basic lists of seven-digit products
according to the industry primarily responsible for their

production. ®

®Product information is collected in the Census of Manufactures (CM and the
Current Industrial Reports (CIR) program The product detail collected in the
CM suppl enents the variety of special C R surveys, nany of which were originally
devel oped and funded by specific private agencies.
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A key point is that the product and materials
classifications are only | oosely |linked together and are not
mai ntained in forms conducive to nultiple use. Wile both of
these commodity classifications are tied hierarchically to the
SIC system the files are processed separately, and a
st andar di zed concordance between the systens is not avail abl e.
Li nkages between the two can be nmade at a three- or four-digit
| evel of industrial detail, but to do so requires a |aborious
hand process. This limts the possibilities for analysis.
Moreover, the product-materials classifications are not
mai ntained in a way that facilitates conparisons through tine.
One woul d envision a nuch different situation if the basic
commodity information were the primary focus of data collection
and the SIC was viewed sinply as one of many possible reporting

f r amewor ks.

Lack of Priority for M crodata

The inportance of mcrodata and of developing flexibility in
the statistical systemwas noted by Sol onon Fabricant (1955) in
connection with comments on the SIC. "...[T]he Bureau [of the
Census] can produce a val uabl e body of source material nerely by
maki ng new arrangenents of data nowin its files. Generally
speaki ng, this nmeans providi ng breakdowns and cross
classifications of various sorts. Aggregates are only the
begi nning of information.” Yet 15 years later, F.M Scherer
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(1980) conpl ained, "The data, collected at an expense of tens of
mllions of dollars, |ie unanalyzed in Census Bureau files.
Though | ess apt to draw headli nes than Congressional junkets and
t he overpaynent of welfare recipients, this state of affairs is
equal |y wasteful ."

Part of this problemcan be traced to confidentiality issues
whi ch prevent w despread access to the underlying data for
anal ytical users at statistical agencies. The research and data
devel opnment program at the Center for Econom c Studies (CES) now
supports a good deal of the research and data work that Scherer
and Sol onon were concerned with, including the creation of
| ongi tudinal mcrodata files. Mreover, there are simlar
| ongi tudinal microdata files being devel oped all over the world.”’
Thus, arguing that the statistical systempays too little
attention to the mcrodata may be unfair, particularly in |ight
of legitimate confidentiality issues. However, despite the
creation of CES and recent inprovenents in survey design, the
enphasis given to analysis and the underlying mcrodata in
statistical processing--particularly |Iongitudinal |Iinkages and
the basic product and material classifications--is still too | ow.
As Triplett (1992, forthcom ng) has forcefully argued, uses of
the data beyond primary sponsor specified and supported

aggregations are not enphasized at statistical agencies.

‘Canada, the Netherlands, Israel and France are sone exanples of countries
involved in these efforts.



A mgjor difficulty in using the mcrodata for both analysis
and publication in alternative forns is that the data collection
and processing systens are geared to the production of cross-
section statistics within the SIC system [|If the major focus of
data collection is centered on a particular reporting system in
this case the SIC, and little enphasis is placed on alternative
classifications or |ongitudinal data products, then there is
little reason to focus on the underlying mcrodata. In turn,
alternative classifications of the underlying mcrodata are
ei ther inpossible or expensive to produce.

For exanpl e, consider the response of an agency sponsor at a
Census Bureau's Annual Research Conference (ARC) when the quality
of the mcrodata used to devel op national research and
devel opnent estinmates was questioned. It was argued that
criticismwas unfair because the goal of the survey was a
national estimate, not use of the microdata to analyze, in this
case, the relationship of productivity to R& spending. This
view is not untypical of econom c surveys, which are often
designed to produce a set of aggregate cross-section statistics
for macroeconom ¢ anal ysi s.

As anot her exanple, until fairly recently there was little
attention to maintaining information on the edits and inputations
undertaken in the processing of econom c survey data.

Corrections were nmade to totals at the time of publication and
t hese adjustnents were never carried back to the m crodata.
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Simlarly, longitudinal |inkages tying reporting units together
over tinme have not received nuch attention in processing. Thus,
even when anal ytical users had been granted access, their ability
to carry out mcrodata based research was severely hanpered.
While the situation is better today, flexibility with its

concom tant enphasis on the mcrodata still needs inprovenent.

The inportance of the mcrodata collected in the various
censuses and surveys cannot be overstated. Not only are they the
source of the aggregate statistics produced by the system they
provi de the basis for evaluating the useful ness of the statistics
in the analysis of particular issues. Mcrodata also serve as
the raw material for research and new statistics not envisioned
when the original data are collected. (Because |I think the
useful ness of mcrodata is often not appreciated, | have added a
brief Appendix illustrating these points.)

It is also inportant to recognize that not all the uses to
which the data will be put, and consequently the precise
aggregati ons necessary, can be decided in advance. And they
don't have to be. Once the data are collected, it is technically
straightforward to devel op new groupings of the information if
accessibility to the mcrodata i s maintained.

The flexibility problemis not sinply a Census Bureau
probl emor unique to it. The data collection process involves
all the statistical agencies, and Census Bureau coll ection
strategies are driven by the demands of other agencies for data
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to support the national inconme accounts and productivity
measures. But the data, once collected, can be used for a w de
variety of research and policy purposes. |In addition, the

m crodata support studies that evaluate the aggregate statistics
generated at the Census Bureau. |If the detailed mcrodata are
not a part of a statistical agency's mssions, then the quality

of the mcrodata is likely to continue to be a low priority item

I11. DATA COLLECTION IN A MIULTIPLE USE ENVI RONMENT

The detail and quality of the mcrodata collected in
econom ¢ surveys are not now sufficient to satisfy all the
demands of users. A change in perspective--fromnmaking the SIC
systemthe main focus of data collection to nore reliance on
basic classifications of comobdities--wuld tend to produce the
hi gher quality mcrodata necessary to support both a w der range
and a higher quality of statistical products. The principal
vari ables of interest--the comodities--would represent the
finest level of detail in the statistical system Adoption of a
comodi t y- based system woul d not preclude the use of the current
SIC system (wth sone nodifications to account for the greater
| evel of commpdity detail) for particul ar uses.

A commodity classification based on the inputs and out puts
used in the production of goods and services offers a useful way
to organi ze the collection of data. |In fact, inputs to any
process actually represent outputs of other processes. For
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exanpl e, natural resources used in manufacturing are produced by
the m ning and extraction industries.

In principle, these commpdities are the nost basic econom c
units of econom c theory. They represent a detailed
specification of a transaction. |In practice, the comodities
woul d |ikely consist of a |list of goods and services and, as
suggested in the introduction, a classification of |abor types.

I ncl usion of |abor types anpbng the basic inputs to the system
woul d nean that occupational information could be integrated with
materials, energy inputs, and purchased services. This basic
list would necessarily incorporate prior aggregations across
tinme, space, and characteristics. For exanple, blue and bl ack
bal | point pens, sold for delivery today and next week, at
Suitland and in the District of Colunbia would |ikely be grouped
as one comodity.

Construction of these basic lists is not trivial.
Nonet hel ess, records of product sal es and purchases of specific
materials would |ikely be kept by business entities in great
detail. Such lists are currently used in collecting foreign
trade data. Many private organi zations keep very detail ed
product listings. For exanple, CorpTech has a list of over 3,500
hi gh-tech product codes. According to the CorpTech Handbook
(1986), the Iist was devel oped because of "the inadequacies of

the SIC codes in relation to high technol ogy products.” Al so,
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the Bureau of Labor Statistics (BLS) nmamintains commodity lists to
use in reporting producer price indexes.

An advant age of devel opi ng consi stent product lists is that
as new products are introduced, they would nore easily be
identified then they are today. This would require continuous
nmonitoring of trade association and other |lists. Such
i nformati on woul d al so need to be augnented with survey
information that could be obtained in the context of record-
keepi ng surveys. Finally, the basic commodity lists would need
to be constructed and maintained in a |longitudinally consistent
way .

The controversies associated with the SIC system woul d
likely be reduced with the adoption of a basic comodity-oriented
collection system Reporting classifications would stil
generate sonme controversy, particularly if user's desires had to
be prioritized because of confidentiality concerns and
information availability. But with flexibility and sone
expansi on of existing opportunities for access to the m crodata
for evaluation studies, | anticipate that nost user's needs could
be satisfied.

| see little in the way of di sadvantages. The proposed
design could be inplemented in manufacturing by sinply focusing
nore processing resources on the input/output basics. Devel oping
econony-wi de lists of coomodities would require sonme difficult
anal ysis of output neasures in the service, transportation,

14



banki ng, and other industries. Measuring output by deflated
revenues is not likely to be satisfactory. 1In addition, a real
problemin service sectors such as banking is deciding on the
i nportance of geographical detail about the distribution of
services that is needed. These problens would have to be faced
irrespective of the processing system

| realize that in focusing nmy conments on devel opnent of a
basic comodity list, | have bypassed hard choices with regard to
whi ch aggregati on concept(s) apply. | think that a demand side
aggregation rule that groups conmmodities according to their
substitutability makes nost sense for devel oping the basic
commodity classifications. However, the basic groups nust be
quite detailed. The problens associated with the classic exanple
of beet and cane sugar will not go away just because these two
products are perfect substitutes fromthe demand side. Separate
categories for each product are necessary if their production
functions are very different and users are interested in this
difference. Simlarly, steel and alum num cans and bottl es,
wood and netal desks and a host of other substitutable products
woul d need to be treated as separate conmodities. To give sone
idea of the kind of detail that is necessary, consider that in
exam nation of "high-tech" trade, the Census Bureau devel ops
informati on on over 25 different sem -conductor chips: Sone are

advanced technol ogy products and sone are not.
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As these comments suggest, the inplenentation of conceptual
framewor ks to group the basic commopdities woul d not be easy.
Purely denmand-si de systens coul d be devel oped fromclustering
al gorithns based on information on prices such as that collected
to devel op producer price indexes. See Jaditz (1990) for an
exanple of this type of procedure. Wiile it appears relatively
straightforward to aggregate products on the basis of demand
substitutability, practical problens occur.

A qui ck review of the ongoing and vol um nous debate on how
to define markets for antitrust purposes will be enough to give
anyone pause who seeks to cone up with a sinple rule for grouping
products according to a denmand-based aggregation concept.® The
problemw th clustering or correlation analysis of prices is that
W t hout good tine-series data, spurious correlation is a major
problem In many cases, a hedonic approach could help. These
probl ens do not nean that grouping the commobdities on the basis
of substitution possibilities should be abandoned. They do nean
that the classification should be detailed enough to mnimze the
possibility that cl ose substitutes are not placed in the sane
classification if they are produced with very different input
structures. | think the sugar exanpl e suggests that sone anal yst

judgenent will be necessary.

8See, for exanples, "Synposiumon Mergers and Antitrust" (1987), also Werden
(1983) and White (1987).
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To summari ze, the advantages of the commodity |ist approach

are the foll ow ng:

1

Data collection is focused around the basic unit of
econom ¢ analysis - the comodity.

Data collection and processing are based on a
relatively stable classification system

Mul tiple aggregation rules can be applied to group
commodities, establishments, firns, industries,

geogr aphi c areas, energy usage, etc.

Hi storical conparability can be nmintained even if
desired aggregate groupi ngs change, since the entire
hi storical series can be retabul ated. Thus, desired
changes in classifications can be acconmodated w t hout
destroying historical tinme series.

Conparisons to international and other classifications
of data can be made, since any aggregati on concept can
be applied to the product-based system

A w de range of new data products can be accommodat ed
because of the longitudinal structure of the basic

dat a.

Policy makers and other users will determ ne the
primary way of how the data will be reported, but the
collection will be in the hands of statistical

aut horiti es.
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8. Eval uation studies of statistical products wll involve
substantive studies of their useful ness by anal yti cal
users and statistical authorities.

9. Probl ens associated with energing i ndustries--such as
the failure of the systemto provide a separate
classification for conputers--could easily be avoi ded.

Wth detailed lists of coomodities, the focus of collection

activities, statistical agencies still need to determne the
classification and reporting units and what |evel of detail is
obt ai nable. The choice in both instances involves considerations
of how much detail is nmaintained in the records of individual
respondents and how nuch of a reporting burden would be required.

We turn to these i ssues next.

V. THE UNIT OF ANALYSI S

I n di scussions of classification issues, one nust
di stingui sh between the classification unit and the reporting
unit. The reporting unit refers to the point of contact for
col l ection and need not be the sanme as the classification unit,
the unit of analysis. |If, for exanple, a multi-establishnment
firmmai ntains records for each establishnent at centra
headquarters, this may nmean that reporting forns and contacts
between the statistical agency and the firm are best handl ed at
the firmlevel. |If the records are kept at the establishnent,
then this may be the best place to obtain the data. It may make

18



good sense to collect at both levels. The basic principle to be
followed is that the data are collected in the easiest way--

easi est being defined jointly in ternms of agency collection costs
and firmreporting burdens.

Traditionally, the reporting unit and the unit of analysis
for nost econom c surveys have been the establishnment, although
the firmhas been in sone instances. The establishnment is the
smal l est reporting unit for econom c statistics, representing a
di stinct physical |ocation and set of activities "of concern in
managenent policy decisions."? This definition, it should be
noted, does not inply that nmanagenent authority necessarily
resides at the establishnent, only that the establishnment is an
econom c unit in the sense of a production function for a good or
service. 1°

Since | see the problemw th the current systemas a | ack of
sufficient detail, | do not think a nove away fromthe
establishment, or its equivalent, as the basic unit of analysis

in nost industries should be nade unl ess absol utely necessary. !

°Conklin and Gol dstein (1955), pp. 21.

%As noted earlier, in sonme instances the Census Bureau splits an
establishnment if two or nore distinct activities are carried on at the same
| ocati on.

“There are many reasons to seriously consider reorganizing processing
procedures along the Canadian lines so that data collection and processing is
nore closely tied to the various activities of a conpany and its subsidiaries.
Di scussion of this issue is well beyond the scope of this paper
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In addition to its advantage in terns of detail, the
establishment represents a fixed | ocation, independent of
ownership status. This has a nunber of advantages in maintaining
I i nkages across tine. |If firns or divisions are nade the unit of
anal ysis, the quality of the |inkages will depend heavily on the
agency's ability to track changes in ownership and nmanagenent
structures.

For industries such as pipelines or those with conplicated
net wor ks such as banki ng, adjustnents to the physical |ocation
criterion may be necessary. However, w thout sone detailed
consi deration, including enpirical work, of how to neasure
outputs in these industries, any change seens prenature.
Moreover, for those industrial sectors in which the establishnent
concept remains valid, it seens counter-productive to nove away
fromit. The operable principle is that the |link between the
i nputs used to nmake the output(s) of a production process,
whether it be a bank transaction or the manufacture of a w dget,
shoul d be neasured as close to the [ evel appropriate for

production function anal ysis as possible.

Agar egati ng Production Units

Wil e commodities should be the basic unit of analysis, a
very inportant category of aggregations involves grouping and
classifying production units. The desire for a classification
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that |inks together demand and supply arises fromthe nost basic
i ssues of interest to econom sts: Wat determ nes the behavior
of an industry, including the products that it sells, the size
and efficiency distribution of its productive units, the prices
charged, and the factors determning its rate of technol ogi cal
advance? As Triplett (1990) states, "It is inevitable that the
information so collected ... links inputs and outputs in an
explicit or inplicit production-oriented way."

A nunber of the difficulties in applying aggregations
associated with productive units can be traced to the fact that
establ i shnments produce nultiple products. |If each productive
unit produced products that are cl ose substitutes, then the
probl em of defining commodity classes and industry classes woul d
be the sane: Find an appropriate compdity class and assign each
producer uniquely to that class. Unfortunately, products and
industries do not line up this way. Many establishnents produce
mul ti ple products, not all of which would normally be grouped

into a class of conpeting products. *?

In practice, SICindustries have been defined in ways that ensure that the
primary product specialization ratio is relatively high so that establishnments
in the same industry produce closely related products. However, even when
establ i shnents are grouped according to primary products, recent research by
Streitw eser (1991) indicates that the secondary products produced in these
establishnments are not simlar. On the other hand, 72 percent of manufacturing
out put and 85 percent of establishnents have primary industry specialization
rati os above 90 percent.
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The production of multiple products at establishnments woul d
not be a problemif one could allocate the factors of production
to the various outputs of the establishnent. Under this
circunstance, it would be possible to split the establishnment
into conponents and to aggregate inputs by each of its outputs.
This procedure is, in fact, done for sonme manufacturing
establishments. But this is not possible wthout inputation or
estimation rul es because, in many cases, businesses do not keep
sufficiently detailed records on i nput usage. Thus, practical
consi derations suggest it is difficult, if not inpossible, to
devel op a conceptual ly cl ean aggregation |inking products and
i nput s.

Probl ens al so arise in productive unit aggregations based on
i nput usage. In principle, it would be possible to start with
t he assunption that technol ogies can be differentiated by the set
of inputs they use. For this approach to be theoretically valid,
t he production technol ogy nust conformto assunptions simlar to
t hose enpl oyed in the input-output nodel. The input-output nodel
specifies one of the sinplest production functions: A fixed
factor input-output relationship between a honbgeneous out put and
a set of inputs. Neither the honbgeneous output nor the |ack of
substitution possibilities anmong inputs is likely to be satisfied
in practice.

Thi s approach is used in Abbott and Andrews (1990). They
enpl oy clustering algorithms--statistical techniques that group
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data based on the "di stance"” between input vectors--to group
establi shnments by i nput usage with sone success. Even though
they work at a four-digit SIC industry level, rather than at the
nore detailed comodity |evel, and ignore | abor, they derive
reasonabl e groupings. A variant of this methodol ogy has al so
been enpl oyed by Gol |l op and Monahan (1989 and 1991) to devel op

i ndexes of diversification based on the "cl oseness” of an
establ i shnent's products.

Despite the inpossibility of cleanly inplenenting economc
classification concepts, such concepts can and should be used in
practice. The application of conceptual frameworks to real world
data involves analyst judgnent. |If the basic cormmodity data are
avai | abl e, various analytic procedures can be used to guide
anal ysts in deriving groupings of the data. |In fact, the
inmpossibility of adopting a conpletely algorithm c approach makes
it critical that a conceptual framework be in place to guide
anal ytic judgnents. The inportant need is for detailed
m crodata--a sufficiently detailed comopdity classification
systemand a narrow y defined economc unit--maintained in a
[ ongi tudinally consistent way. Not only will nultiple
aggregations be supported, but the data for eval uation studies of

t he useful ness of the aggregations will be avail abl e.

V. CONCLUDI NG COMVENTS
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More than 35 years ago two Census Bureau enpl oyees, Maxwel |
Conklin and Harol d Gol dstein (1955), described in great detai
the dil emmas associated with devising a classification system on
the basis of the two main groupi ngs of aggregation concepts
outlined by Triplett (1990): denand-side (product-based) and
suppl y-side (input-based) systens. Conklin and CGol dstein
descri bed the conprom ses inherent in the new SICin terns of a
third aggregation concept, one which plays a promnent role in
i ndustrial organi zation analysis, including conpetition policy.
It involves the definition of an econom c nmarket that takes into
account consi derations of both supply- and demand-si de concepts.
This aggregation rule is described by Abbott and Andrews (1990)
as a nultiple indicator's approach because it involves the
application of nore than one aggregation rule.

| find it interesting that many of the exanples used today
to illustrate inconsistencies in the current SIC system were used
in the Conklin and Goldstein article and acconpanyi ng conmentary.
For exanple, Conklin and CGol dstein use beet and cane sugar and
tin cans and gl ass containers to illustrate demand side
substitutes included in different industries because the
cl assification systemgroups on the basis of honpgeneity of
production. They illustrate the existence of non-conpeting
products in the sane industry with drill and | athe presses. This
suggests that the basic problens associated with using one system
for all purposes have not changed over tine.
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Agencies need to view their mssions froma nultiple use
perspective and build flexibility into the statistical system
Flexibility requires high quality mcrodata. It also neans that
t he al nost exclusive reliance on the current SIC as both the
primary reporting and coll ection vehicle nust change.®
A practical approach to achieving flexibility is to use a well-
defined commodity-based classification as the basis for data
collection.* Such a system consistently maintained over tine
woul d permit the inplenmentati on of many aggregation rules, since
it is clear that reconfigurations of the underlying data are
i nexpensi ve.

Moreover, it is clear that many data users will continue to
use a basic industrial systemsimlar in form if not in content,
to the current SIC. A supplenentary commodity reporting system

wll also likely be nmaintained. Both systens are part of current

More enphasis on flexibility should tend to reduce the incentives to
devel op collection strategies focused on narrowy defined uses and users in
primary econoni c surveys such as the Annual Survey of Manufactures (ASM). ASM
procedures are designed to produce a specific set of cross-section industry
statistics, with nost enphasis placed on output. While industry output is
arguably the nobst inportant statistic produced in the survey, resources are
focused on the |largest establishnments since the smaller establishments contribute
l[ittle to industry output. The ASM design reduces the quality of the information
to exam ne such things as the growth and survival of small firnms. |In fact, the
decision to reduce over 20,000 establishments from the sanple in 1979 was
undert aken because they were not needed for an accurate estimate of industry
output. No other objective appears to have been seriously considered at that
time. See Waite and Col e (1989).

¥I'n fact, though inadequate, a basic product and material systemis now
used at the Census Bureau. Moreover, the original SIC was devel oped from
commodity lists created in the nmid 1940s.
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reporting at the Census Bureau.® Thus, the focus of changes
envisioned in this paper are directed to the collection and
processi ng systens. Mwving to a commodity based systemw ||
require nore attention to the principal variables collected, the
m crodata, and concomtantly provide flexibility. This wll
greatly expand the range of data products available and w |

i nprove the quality of inportant national statistics in al

ar eas.

Finally, | think it is inportant to recognize that in
drawi ng up sanpling designs and col |l ecti on procedures agencies
tend to focus on their nobst inportant users--sponsoring
Government agencies. Gven limted resources, collection
strategies are adopted to mnim ze sanple requirenents for the
particul ar objectives of the sponsoring agency. |f broader goals
are desired, then the tradeoffs--in terns of variance increases
for a primary statistic such as output--that are required to
satisfy the needs of users seeking to understand small business

grow h need to be built explicitly into the decision franmework.

Many ot her statistical agencies, including Statistics Canada, report on
both an industrial and compdity basis.
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Appendi X - A Note on the | nportance of M crodata

Aggregations of the basic commpdity information help to
reduce the nyriad of individual detail to nmanageabl e proportions.
For exanple, a tinme series of 30 industry observations, rather
than 30 tines 100, or 3000 individual establishnment observations
reduces the conplexity of the analysis dramatically.
Unfortunately, in this aggregation process information is |ost.
M crodata are of crucial inportance to the evaluation of the
useful ness of particul ar aggregati ons of the data.?®

For some problens this | oss of detail may not matter in the
sense that the phenonmena under study may be sufficiently
understood without reference to the underlying mcrodata. The
difficulty is that without analysis of the mcrodata it is
virtually inpossible to evaluate the extent of the aggregation
error.' Moreover, since the econonmy changes which are perfectly
accept abl e aggregate neasures at one point in time may be

m sl eading in another point in time. This neans that aggregation

*The size distribution of business units is highly skewed
with a small nunber of large units accounting for |arge proportions
of out put. This makes public use mcrodata files virtually
i npossible to create. See MGuckin and Nguyen (1991).

Y1f the "industry' is the true unit of analysis, then this

statenent is too strong. Industry output is viewed as a draw from
a hypothetical distribution of outputs which are subject to sone
random error generating process. In this case, the variance of the

out put serves as a neasure of heterogeneity associated with the
representative industry. Unfortunately, econom c nodel building
does not wusually use the industry (the aggregate) as the basic
decision unit. Rather, the firmof establishnment is used and thus
the criticismis valid.
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nmust be approached wth substantial caution and continually be

r eeval uat ed

Eval uation of Statistics: Bias |Issues

It is not easy to provide a general denonstration of the
si ze of aggregation bias because the extent to which aggregation
bias is present is nodel specific.'® That is, the exact error
depends on application or use of the data. 1In earlier work,
McGuckin (1990), | argued that the honopgeneity of establishnent
behavi or assuned in enpirical studies based on aggregate data is
not evident in the detailed data. A legitimte response is that
this showing is not determ native since even though the behavi or
of the individual units to be aggregated is idiosyncratic, the
covariances between the omtted establishnent-Ievel variables and
the aggregate variables in the nodel are so small that a bias in
the estimated relationship is negligible. Unfortunately, w thout
good quality mcrodata, it is inpossible to verify this type of
conjecture. Moreover, correcting for such neasurenent error is

difficult at best without access to the m crodat a.

My own interest in aggregation stens froma lucid article by
Theil (1957) which first nmade ne realize the potential inportance
of aggregation error in the statistical analysis of economc
nodels. Work with the mcrodata over the last 5 years at CES has
rekindled ny interest in specification issues and convinced ne that
aggregation is a nuch bigger problemthan is generally realized.
"How big?" is still an open question, a question that continues to
drive a substantial portion of the research agenda at CES.
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Wiile we do not yet have definitive answers, recent work at
CES goes beyond the sinple denonstration of idiosyncratic
behavior. W now know that in certain circunstances the
aggregation bi ases can be |large. For exanple, recent work by
A ley and Pakes (1991) finds substantial differences between
estimated productivity relationships in the recently deregul ated
t el ecomruni cati on i ndustry dependi ng on whether the mcro or
macr odata are used. As anot her exanpl e, consider the behavior of
inventories, an inportant indicator variable in business cycle
anal ysis. As docunented by various authors, the behavior of
measured inventories appears to defy economic logic. Wile
expl anati ons have been put forward for unpredictable inventory
movenents, recent work by Schuh (1991) with m crodata indicates
that firns have two very different types of behaviors--sone

"snoot h" production and sonme "bunch" it.

Conposi tional Effects

The problem w th excl usive use of aggregate statistics is
not sinply one of aggregation bias in the sense of inferior
estimates of econom c relationships such as the elasticities of a
production function, inventory adjustnent coefficients or wage
equation paraneters. Wth aggregate data alone it is inpossible
to examne the differential effects of policies on the entities

classified wwthin the aggregate. Exam ning individual changes is
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necessary if particular conponents of an aggregate novenent are
i nportant.

In a related vein, MQ@ickin and Peck (1991) find that the
average manufacturing industry had over a third of its neasured
out put changes associated wth establishnments swi tching industry
classification in the 1981-1982 period. Prelimnary evidence
suggests that the reclassifications tend to occur in census years
and when Annual Survey of Mnufactures (ASM panels change,
suggesting that the sanpling procedures are introducing spikes in
t he aggregate output series. Miyreover, while sone of this change
is associated with processing |ags for new entrants, the vast
majority of the effect is linked to relatively |arge
establishnments. O particular interest in terns of whether
i ndustry out put change reflects a representative firm there is
no correlation between the growh of the reclassified

establishments and those continuing in the industry.

The | nportance of Longitudinal M crodata

The inmportance of exam ning individual changes with
| ongitudinal data is illustrated in recent work on job turnover
by Hal tiwanger and Davis (1990, 1991). They find that
establ i shnments characterized by job creations and destructions
have very different behavioral patterns and that these patterns
are inportant in both a tine-series (business cycle) and cross-
section (across establishnents and i ndustries) sense. The
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i nportance of such gross change neasures is al so supported by the
wor k of Dunne, Roberts, and Sanuel son (1988, 1989) dealing with
the entry and exits of firnms and plants. They also find very

di fferent behavi or across types of entrants, suggesting inportant
conposi tional effects.

Wil e the nmechani sns at work are not yet conpletely
understood, there are several reasons for expecting the gross
changes to be inportant neasures of econom c inpacts. First,
change typically requires resources and therefore neasures of
gross change provide a basis for neasuring and understandi ng such
costs. Second, since change affects perfornance, neasures of
change that differ anong econom c units provide inportant
informati on on conpetitiveness. Finally, as nentioned earlier,
it is inportant for policy analysis to know how broadly based is
the behavior reflected in an aggregate statistic. Change
measur es--whi ch represent new aggregati ons of the underlying
m crodat a--capture the heterogeneity of establishnment behavi or
wi thin individual SICs and thereby provide useful policy

i nf or mati on.

Non-"1ndustry" Aggregati on Rul es

The above exanpl es take as given the SIC and focus on the
i ssue of aggregation bias and what additional infornmation can be
extracted fromthe underlying mcrodata. But, consider a
different type of aggregation, one that for exanple sinply ranks
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establishments by their energy intensiveness. This kind of
tabul ati on m ght group all producers into high, nedium and | ow
energy consuners on the basis of their BTUs per unit of output.
VWhile this type of classification mght be satisfactory for sone
gquestions--for exanple, how concentrated is the distribution of
ener gy usage?--for other questions the information is next to
usel ess. Suppose that the real issue of concern is the size and
structure of producers with high sulfur em ssions. Then a focus
only on large energy users is inappropriate since sulfur
em ssions depend on the source of the energy--coal is high,
nuclear is low-and the type of pollution abatenent equi pnent in
use at the establishnent.

One can construct innunerabl e exanples of this sort in which
t he obvious way to exam ne the data is through a reclassification
or aggregation of the underlying mcrodata. This exanple which
pl ays on today's environnental concerns seens obvious. But,

woul d it have been obvious 10 or 20 years ago?
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