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INTRODUCTION

The Census Bureau conducts a Census of Manufactures every five
years and an Annual Survey of Manufactures (ASM) in the non-
Census years. The goal of the ASM is to produce estimates that
represent the employer portion of the manufacturing universe.
During Census years, ASM estimates generated from the Census data
have typically been low in comparison to the Census estimates.

In 1987 and 1992, the ASM estimates for shipments at the all
manufacturing level were 2.0 and 3.5 percent lower than the
Census values, respectively.!

Preliminary analyses of the 1992 Census of Manufactures data also
suggested that the 1988-91 ASM estimates understated the true
levels of manufacturers' activity. An interagency task force,
made up cof representatives from the Bureau of Economic Analysis
(BEA) , the Federal Reserve Board (FRB), and the Census Bureau
(CB), was formed to investigate this issue and provide
recommendations.? After examining the evidence, -the consensus
opinion was that the understatement in the ASM estimates from
.1988-91 was sufficient to warrant a revision to the ASM
historical time series.

The understatement in the ASM estimates is called the ASM
"drift." The CB identified three primary sources of this drift:
classification problems, processing differences, and processing
errors. The steps taken by the CB to eliminate the drift are
discussed in detail below. When the CB had identified and taken
steps to reduce the future impact of these three sources of
‘understatement, the task force turned to the issue of how to
revise the historical ASM estimates.

Initial discussions by task force members led to a
recommendation that the ten general statistics (GS) variables
published in the publication, Statistics for

Industries, be revised for 1988-91. A subgroup was established
and charged with performing the actual revisions. The CB
undertook the processing of the revisions with continuous
consultation with, and feedback from, the BEA and the FRB. This
subgroup reported its results to the task force which accepted
them as final after further review and discussion.

In the next section, the sources of the drift are discussed and
the steps taken to reduce future drift are presented. In the

t Relative standard errors of estimates of total shipments for

all manufactures from the Annual Survey of Manufactures are less
than 0.1 percent.

2 Gerald Donahoe and Robert Parker (BEA), Carol Corrado (FRB),
and David Cartwright and Charles Waite (Census) share primary
credit for the successful completion of the revision as the
leaders of the task force.
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following section, the methods developed to revise the historical
estimates are presented. 1In the final section, the results of
the revision are briefly discussed.

SOURCES OF DRIFT AND THEIR CORRECTION

- LF . blems

A significant portion of the drift can be attributed to the
cyclical pattern in the updates of the Standard Industrial
Classification (SIC) codes on the CB's Standard Statistical
Establishment List (SSEL). Prior to the mailing of recent
Economic Censuses, single-unit establishments in the SSEL with
missing SIC codes were mailed a classification form that
requested information on their principal activity. This
information was used to assign SIC codes to the establishments
for Economic Census processing purposes. Between Censuses, the
use of classification forms has been severely restricted,
primarily due to cost and reporting burden considerations. As a
.result, the number of unclassified establishments in the SSEL has
varied from year to year, but has tended to be lower during a
Census year. Since a portion of these unclassified
establishments are ultimately classified within manufacturing,
for any given year, the universe of active manufacturing
establishments, as determined by the SIC codes in the SSEL
establishment records, understates the true manufacturing
universe. This understatement is lowest during Census years.

In addition, for the vast majority of the single-unit
establishments in the SSEL, the only contact with the Census
Bureau has been during the Economic Census. While updates to the
SSEL SIC codes are made continuously, it is only during the
Economic Census that there is a comprehensive.collection of the
detailed information necessary to re-classify a large portion of
the SSEL. Consequently, establishments tend to remain in the SIC
code to which they were assigned in the most recent Census until

the next Census.

In the 1992 Economic Census, the net flow into manufacturing from
establishments previously classified as non-manufacturing was
significant. It was determined that there were two distinctly
different types of incoming records: establishments that were
classified as nonmanufacturing in the 1987 Economic Census, and
establishments added to the SSEL (as nonmanufacturing) subsequent
to the 1987 Economic Census. The former group represents valid
changes in primary activity; the latter group, which accounted
for 60% of the incoming manufacturing cases, is better
categorized as "misclassified births"; that is, the SIC assigned
to the establishment when it was initially added to the SSEL was
probably incorrect. This suggests that there is a systematic
bias in misclassification of manufacturing births into



nonmanufacturing SICs. Since births are added continuously to
the SSEL from IRS's Business Master File, the degree of
undercoverage due to misclassification is likely to be
cumulative; that is, as we got further from the 1987 Economic
Census, the degree of undercoverage increased.

s Jiff

In non-Census years, the ASM is processed using a system that is
designed specifically for the ASM. However, in 1992, the ASM was
processed within the Census of Manufactures survey processing
system. While similar to the regular ASM processing system,
there were subtle differences in data collection, editing,
imputation, and analyst review that cannot be totally eliminated.
Unlike the problems associated with classification, the impact of
these processing differences was limited to only the 1992 ASM
estimates and was not cumulative over the 1988-91 time frame.
This suggests that the 1992 ASM estimates derived using census
files are not totally comparable to the 1988-91 ASM estimates.

During non-Census years, ASM establishments receive either a
short form or a long form. On both forms, the prior year general
statistics and product class data are usually preprinted. In the
Census year, these same establishments receive the appropriate
Census long form (industry specific) with the front page replaced
with an ASM long form. Again, general statistics data is
preprinted, but no product class data is preprinted (seven-digit
product data is collected in lieu of five-digit product class
data). Also, there are additional items. collected from these ASM
establishments during the Census. While there are strong
similarities between the ASM form in. a non-Census year and a
Census year, there are enough differences to raise the
possibility of differential reporting in 1992 solely due to form

differences.

In general, the editing and imputation operations for ASM
establishments are virtually identical in ASM years and Census
years. Both of these operations involve parameters that vary
considerably across the set of four-digit SICs. During non-
Census years, the four-digit SIC is not allowed to change for
approximately half the establishments in the ASM sample. For the
remaining ASM sample cases, the four-digit SIC can only be
updated if specific conditions are satisfied. However, during
Census years, the four-digit SIC is rederived for all
‘establishments in the ASM who provide sufficient information on
the questionnaire. This results in a number of ASM
establishments being edited and imputed using one set of industry
parameters in a Census year and a different set of industry
parameters in a non-Census year.
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Most importantly, the analysts' review of the 1992 ASM estimates
was significantly different than it was during the 1988-91 time
frame. While an ASM data file was assembled from the
Manufacturing Census data file and the estimation procedure
replicated, the normal interactive database that is used to
review and analyze the ASM estimates was not created. The
analyst review of the 1992 ASM estimates was conducted using only
the Census database supplemented with a limited set of special
ASM listings. Therefore, the database tools that the analysts
normally have for reviewing the ASM estimates were not available
in 1992. Their ability to conduct searches and isolate outliers
that were significant within the context of the ASM was severely

restricted.

Processing errors

The originally published 1989 ASM estimates appear to be
uniformly low in comparison to other comparable time series.

This suggests that the newly selected 1989 sample was not as
representative as expected or that there were undetected
processing errors in producing the estimates. The 1989 ASM
sample was selected from the 1987 Census of Manufactures prior to
the completion of the analysts' review of the 1987 Census. In
particular, there remained a number of establishments in the
Census files that were incorrectly classified as manufactures. A
portion of these were selected for the 1989 ASM sample. At a
later date, many of these were discovered to be non-manufacturing
and were removed from the ASM sample (and the Census, if
possible). An off-line procedure for adjusting the 1989
estimates to improve the 1987 to 1989 estimates of change was
developed. Unfortunately, the controls used to assure that the
procedure was properly employed were not as tight as we would
have liked. The impact of not using the procedure in all
appropriate situations was to understate the 1989 ASM estimates.

We employ a comprehensive set of sample maintenance procedures
designed to maintain the representativeness of the sample over
the life of the sample. On an annual basis, new manufacturing
establishments are identified and sampled for inclusion in the
sample; out-of-business establishments are identified and deleted
from the sample; and changes in ownership are recorded for
subsequent mailings. With a sample of over 58,000
establishments, errors in maintaining the sample are unavoidable.
Despite these tightly controlled procedures, some deterioration
in coverage is unavoidable.
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Beginning with the 1993 ASM, the CB introduced three new
procedures to the ASM processing to reduce the cumulative drift
in future estimates. These improvements will result in
unclassified and misclassified manufacturing establishments
being represented in the ASM estimates and will more tightly
control the effect on the estimates of establishments being re-
classified as non-manufacturing.

Establishments that are converted from "unclassified" to
manufactures in the SSEL will be assigned a weight that will
make them representative of the remaining unclassified
establishments in the SSEL (in the past, they were included in
the ASM sample with a weight of one). This procedure will be
repeated annually. The significance of this procedure on the ASM
estimates will be directly dependent on the number of
unclassified establishments in the SSEL.

Single-unit manufacturing births will be assigned a weight
designed to account for the expected undercoverage of the true
birth universe due to misclassification bias. We are making the
assumption that this classification bias will continue through
1997, at which point we will re-examine the issue.

Finally, a "reserved" scope procedure is being developed to
assure proper representation of establishments exiting the ASM
sample due to being converted to non-manufacturing. This should
have a direct impact on the year-to-year estimates of change.
Note that this procedure is being implemented beginning with the
1995 ASM. It was not necescary with the 1993 or 1994 ASM's
because the analysts were able to correct the 1992 Census, 1993
ASM, and 1994 ASM concurrently.

THE REVISION

The necessary revision consisted of two distinct parts. The
first was a reestimation of statistics for selected industries in
1989. In this part, new levels of each variable were estimated
directly. The second part was an estimation of the cumulative
level of "drift" in ASM estimates in 1992, and the distribution
of that cumulative drift across the years 1988-92. In this part,
the drift revisions were estimated for each variable and then new
levels were calculated by adding these revisions to the
previously published (or newly estimated 1989) levels.

'Final results were needed for four-digit-SIC industries. An
aggregate level of detail was adopted for processing. This level
was determined separately for each part of the revision. In each
case, the resulting estimates at the aggregate level were used as
the basis for revisions at more detailed levels. The CB
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performed both parts of the revision with input from the BEA and
FRB, then provided the BEA with estimates at the three-digit-SIC
level. The BEA spread the revisions to the four-digit-SIC level
and returned them to the CB which compiled a complete set of
total, two-digit, three-digit, and four-digit estimates that were
submitted to the full task force for approval. The task force
accepted the revised estimates which were then dlstrlbuted to BEA
and FRB, and made available to the public.

Planned steps

The revision procedure initially planned and agreed to by the
interagency task force was:

1. Reestimate the ten ASM general statistics (GS) variables for
1989. These are number of employees, payroll, number of
production workers, production workers' hours, production
workers' wages, value added by manufacture, cost of
materials, value of shipments, new capital expenditures, and
end-of-year inventories.

2. Create 1992 pseudo-ASM tabulations as if an ASM had been
conducted in 1992.

3. Adjust the 1992 pseudo-ASM results for discrepancies between
1991 ASM end-of-year inventory estimates and 1992 pseudo-ASM
beginning-of-year inventory estimates.

4. Adopt the previously published estimates of the ten GS
variables for 1988, 1990, and 1991, and the estimates for
1989 from step 1 as the "historical" estimates.

5. Calculate the cumulative ASM drift in 1992 for each GS
variable for each industry as the difference between the
1992 Census value and the adjusted 1992 pseudo-ASM value.

6. Distribute the cumulative ASM drift revision to the years
1988 to 1991 by adding 1/5th of the cumulative drift to the
1988 historical level, 2/5th's of the cumulative drift to
the 1989 historical level, 3/5th's to 1990, and 4/5th's to

i991.

These steps were modified during implementation as described
below. The general approach was not changed. Chart 1
illustrates the revision process. It shows the value of
shipments by all manufactures as originally published (with the
unpubllshed 1992 pseudo-ASM as a logical end point), after the
1989 reestimation, after the 1992 pseudo- adjustment and as
finally revised. The final estimate for 1989 is higher than it
would have been without the reestimation of that year. The
overall upward revision due to the drift is less than it would.
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have been if the 1992 pseudo-ASM was not adjusted. Staff of all
three agencies agreed that these modifications resulted in an
historical data series that is more reasonable and consistent
with data available from other sources.’

Implementing the steps

The subgroup first considered the level of aggregation for
calculating revisions. The CB argued that the revisions should
be done at the two-digit-SIC level because resources were not
available for detailed review of micro data in any but the worst
cases. BEA and the FRB objected that there were specific three-
digit-SIC industries that they needed to see separately.

After discussion of the benefits and costs associated with
working at the two-digit-SIC level and the three-digit-SIC level,
the BEA and the FRB submitted lists of three-digit-SIC industries
of highest priority for separate tabulation. The CB merged the
lists and identified the 19 industries that together made up the
ten highest priority industries of the BEA and the FRB. These
19 industries formed the basis for what the CB proposed as a
merged industry list. This merged list contained the 19
industries, the residual of any two-digit-SIC under which partial
three-digit-SIC detail was being proposed, and two-digit-SIC
industries where three-digit detail wasn't proposed.

For example, the two-digit-SIC 21 consists of the three-digit-
SIC's 211, 212, 213, and 214. The combined BEA/FRB top ten list
contained industry 211 but not industries 212, 213, or 214. The
merged list proposed by the CB contained 211 and 21R where 21R
was the combination of 212, 213, and 214. On the other hand,
none of the nine three-digit-SIC's contained in the two-digit-SIC
23 were present in the combined top ten list so the merged list
contained industry 23 with no other detail.

This merged list served as the starting point for both parts of
the revision. Modifications were made during each part based on
the BEA and FRB's need for industry detail and the task force
subgroup's judgment of the quality of the estimates. Since these
needs and judgments varied during the two parts of the revision,
slightly different lists were finally used. These points are
discussed in more detail below and the lists are shown in
Attachments 1 and 2.

The first part of the revision was the reestimation of the ten GS
variables for 1989. A link-relative estimation technique was

: Results from the Annual Survey of Manufactures are routinely
compared to estimates from the Manufactures' Shipments,
Inventories, and Orders survey, and the Quarterly Financial

Reports series.
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adopted. A link relative was applied to the 1987 Census value of
each GS variable to create a 1989 value. This was done for each
industry on the merged industry list and is described in detail

in the Appendix.

Several seemingly spurious results were detected in the initial
results of this part of the revision by analysts at all three
-agencies. This led to a proposal that the reestimation only be
performed for industries where the available respondent data
represented a large portion of total shipments and to a request
that several three-digit-SIC's be shown separately in the merged
industry list for this part of the revision. ’

Using a modified merged industry list, the industries were
divided into two groups: those for which the shipments of
establishments available for reestimation accounted for 95
percent or more of the 1987 Census value of shipments for the
industry, and those for which these establishments accounted for
a smaller share of the total. The 39 of the 64 industries on the
modified merged industry list that were reestimated are denoted
in Attachment 1 with an asterisk (*).

The second part of the revision began with the tabulation of
pseudo-ASM estimates for 1992. These estimates are referred to
as pseudo-ASM estimates because the review of ASM data and
estimates was overshadowed by Census operations. In addition,
the Census processing systems in use during this period were more
suited to completion of the Census than to preparation of
estimates from an ASM sample. The CB attempted to compensate for
the absence of normal ASM processing conditions by adjusting the
pseudo-ASM estimates for discrepancies between ASM 1991 end-of-
year inventory estimates and pseudo-ASM 1992 beginning-of-year
inventory estimates for each industry.

Analysts at all three agencies indicated that some initial
results of these tabulations were unreasonable. This led to a
proposal that the inventory adjustment not be performed for
industries in which ASM "certainty cases" accounted for more than
95 percent of the Census value of shipments in 1992 (also for one
industry in which analyst review concluded that the results of
the adjustment were unreasonable). With this change, and after
some modification of the merged industry list based on requests
from all three agencies, estimates of the cumulative drift for
1992 were obtained. The final industry list is shown in
Attachment 2.

To complete the revision, an historical time series for each GS
variable for each industry on the final list was formed from
previously published estimates for 1988, 1990, and 1991, and
either the reestimated value or the previously published value
for 1989. The cumulative 1992 drift for that variable for that
industry was distributed to the years 1988 to 1991 by adding
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1/5th of the cumulative drift to the 1988 value, 2/5th's of the
cumulative drift to the 19839 value, ..., and 4/5th's of the
cumulative drift to the 1991 value.

Next, the percent revision in each variable for each industry on
the final industry list was distributed to a more detailed
industry level. The percentage revision in each variable was
applied to the historical levels of that variable for each three-
digit-SIC industry within the estimated industry. This produced
revised estimates for the ten GS variables for each three-digit-
SIC industry. Finally, the BEA allocated the revision in each
variable for each three-digit-SIC industry to the four-digit
industries within that three-digit industry on the basis of the
proportion accounted for by each four-digit industry.

This revision is limited to the ten GS variables listed earlier.
It was performed as outlined above and did not involve reediting
or revising of data reported by survey respondents. Tabhulation
of individual respondent data was done only as discussed in the
procedure for reestimating estimates for 1989. Geographic
estimates have not been revised nor have estimates of product or
product class shipments. Additional tabulations of respondent
data to produce estimates of other variables consistent with this

revision are not appropriate or available.

REVISION RESULTS

Revised estimates are available at the four-digit-SIC level in
1993 and 1994 ASM publications, and on Census Bureau CD-ROM's.
Tables 1 and 2 show the data values at the two-digit-SIC level
for the ten GS variables before (Table 1) and after (Table 2) the
revision. Table 3 shows the revisions in the originally
published 1989 estimates due to the reestimation of 1989 for the
reestimation tabulation industries. Table 4 shows the cumulative
drift in 1992 in each of the ten GS variables for each drift
tabulation industry. Table 5 shows the annual percentage changes
in the total value of shipments before and after the revisions
for each three-digit-SIC industry.® The industry names
associated with the industry codes in these and later tables are
shown in Attachment 3. In Chart 5, industry codes are presented

only for highlighted industries.

*  Tabulation industries are displayed in Tables 3 and 4 since
those are the industries for which these data were actually
calculated. Since the new annual changes in Table 5 are a
byproduct of the revision process, they are presented at a level
of detail intended to be useful. The four-digit-SIC level would
have made Table 5 too bulky. Data for all three-digit-SIC
industries are present in Chart 5 -- sorted in descending order,
and beginning with 201 on the far left and ending with 399 on the

far right.

o
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Revisi . .

Chart 1 shows the total value of shipments for all manufactures
at selected stages in the revision. The upward revision in 1989
due to reestimation in the year is shown along with the
distribution of the 1992 cumulative drift to the earlier years.

Chart 2 shows the cumulative drift in 1992 by variable for all
manufactures. The cumulative drifts in total value of shipments
and in end-of-year inventories for all manufactures in 1992 were
just over 2 percent. The drift in most variables was between 2
and 4 percent. The largest drift was 11 percent in new capital
expenditures. The smallest was 1 percent in production worker
hours. The drift in total value of shipments for all
manufactures was just over 2 percent.

Chart 3 shows the cumulative drift of total value of shipments in
1992 for the drift tabulation industries (Attachment 2). The
drift was not evenly distributed across industries. The largest
percentage drifts in value of shipments were in industry 37B,
Residual of Transportation Equipment (-15%), and industry 374,
Railroad Equipment (14%). In dollar terms, the largest drifts
were in industries 20B and 38B which are: Residual of Food and
Kindred Products ($11 billion), and Residual of Instruments and

Related Products ($6 billion).

Chart 3 also shows that the drift in value of shipments was
sometimes negative. Negative drifts were due to classification
differences between the 1992 pseudo-ASM and the 1992 Census.
During ASM processing, only establishments meeting selected
criteria are allowed to change classification. 1In a Census year,
all establishments are classified using the most recently
available information. Establishment classifications for the
1992 pseudo-ASM were based on the ASM procedures.

Chart 4 shows the revisions in total value of shipments in 1989
due to reestimation. These are shown by retabulation industry
and before any revision for drift. The industries with the
largest dollar revisions are 20R, 371, and 37R which are:
Residual of Food and XKindred Products ($9 billion), Motor
Vehicles and Equipment ($6 billion), and Residual of
Transportation Equipment ($4 billion). The largest percentage
revisiong are in 20R, 205, and 37R which are: Residual of Food
and Kindred Products (3%), Bakery Products (3%), and Residual of

Transportation Equipment (-3%).

- . ]

We next consider the effect of the revisions on annual growth
rates of total value of shipments by industry. To summarize the
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changes in these growth rates the sum of the squared changes was
calculated for each industry. First, each industry's annual
growth rates for total value of shipments were calculated for the .
period 1987-92 before and after the revisions. For each period,
the difference between the before and after growth rates were
calculated and squared. For each industry, the sum of these
squares was calculated.

For example, the calculations for industry 214 (Tobacco stemming
and redrying) are:

Calculations for Total Valuebof Shipments for Tndustyy 214

Period Annual Growth Rates Squared

(as percentage) Differencex*
_ Before After

1987-88 13.83 13.89 0.00

1988-89 4.03 6.29 5.14

1989-90 9.52 7.28 5.03

1990-91 11.53 11:.56 0.00

1991-92 18.27 18.07 0.04
: Sum 10.22

* Displayed data are rounded. Calculations were performed
with unrounded growth rates and differences.

The results of these calculations are presented in Chart 5. The
pattern of year-to-year changes in industries 374, 375, and 379
(Railroad equipment; Motorcycles, bicycles, and parts; and
Miscellaneous transportation equipment) were changed far more
than others by the revisions. Charts 6, 7, and 8 show the values
of shipments for these industries before and after revision.

The most significant change in growth rate for 374 (Railroad
equipment) occurred in 1992. The drift had caused the level of
the industry to be too high and a correction in the level in 1992
would have appeared as a year-to-year decline. By correcting the
earlier years, we observe an increase from 1991 to 1992. A
similar situation had developed for industry 375 (Motorcycles,
bicycles, and parts). By 1991, the drift had raised the level of
spending to a point where the correction caused by the 1992
Census would appear as a decline from 1991 to 1992. By adjusting
the earlier years, we observe a continuation of the historical

industry growth during the same period.

In industry 379 (Miscellaneous transportation equipment), the
situation is different. Rather than a year-to-year decline in
1991-92, there was a large increase from 1991 to 1992 before the
revisions. When the earlier years are adjusted for an upward
drift (industry 379 was part of the same residual industry as
industry 375 for drift correction), the growth from 1991 to 1992
is increased. A lack of growth from 1988 to 1991 was changed to a
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steady decline from 1987 to 1991. The growth from 1991 to 1992
necessary to meet the Census estimate was made larger.

A more detailed review of the results of the revisions is beyond
the scope of this paper and the resources available to the
authors. Such review would certainly lead to additional issues
that could be considered for future revisions. For example, the
differences between the historic growth rate patterns of
industries 375 and 379 resulted in the same drift adjustment
having different effects on their growth rate patterns. This
suggests that similarity of historical patterns of growth might
be a useful criterion for grouping industries during revision
calculations. With the resources available for this revision,
the values reported here for all industries are judged by the
three agencies making up the task force as the best that can be

provided.
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Appendix. Procedure for Reestimating 1989 GS Variables

This documentation describes how 1989 estimates were derived
using a link-relative estimator.®

Data

Two files that are maintained by the Center for Economic Studies
(CES) were used:

1. 1987 census of manufactures data (368,892 records).

2. 1989 ASM data (57,250 records). CES had removed about 20
CFN duplicates and replaced 266 PPNs that were all zeroes
with valid PPNs, mostly from the 1990 ASM.

There were 50,384 matches (on PPN) between these files. The
matched file was adjusted as follows:

1. Four records that were central administrative offices in the
census but classified in manufacturing (erroneously) in the
1989 ASM were deleted.

2. 1,213 records that had a 1989 ASM sampling weight of 0 were
deleted. They were in the file so that CES could maintain
longitudinal data for them. They were not intended to be
included in any ASM estimates.

3. 766 pre-1989 deaths were deleted. We assumed they balanced
out births that had no data in 1987, which were
automatically excluded when the files were matched.

4. 17 outgoing intercensus transfers (establishments whose
industry code changed to nonmanufacturing by 1989) were
deleted. We assumed they balanced out incoming ICT's, which
were automatically excluded when the files were matched.

5. For 840 certainty establishments that changed their three-
digit-SIC from 1987 to 1989, two records were created from

the original one record:
a. A death for the 1987 three-digit-SIC.

b. A birth for the 1989 three-digit-SIC.

° This appendix draws heavily on US Bureau of the Census, The
Annual Survey of Manufactures: A Report on Methodology, by
Jack L. Ogus and Donald F. Clark, Technical Paper No. 24, US
Government Printing Office, Washington, DC, 1971. Results of a
Census are treated as constants.




6. 277 ndncertainty establishments whose three- -digit-SIC
changed from 1987 to 1989 were deleted. ThlS change does
not occur under ASM proce551ng procedures.

7. 253 establishments w1th miscellaneous SIC or data problems
identified by analysts were deleted

These changes yielded a flle of-48,694 recofds. It was used to
compute~link relatives,'as described below. :

A file of publlshed Census and ASM flgures, at the four-digit- SIC
level was available. This was summarized to. the 140 three-digit
levels to obtain published values for 1987 and 1989.

Computation of Link Relatives
For each year (1989 and 1987), the CB computed the ASM

"reciprocal" estimate of total for 10 general statistics items
(denoted Y below),, using 1989 weightS‘for‘both years:

Y = Zh_IYhWh

where Y, is the value of an 1tem for establlshment h and W, is

the weight for the establlshment The summation is for the n
sample establishments in a particular three-digit SIC. Since the
ASM sample is selected by P01sson sampllng, this has estimated

variance
VaI(Y) = Zh 1W}1(Wh I)Yh

The estimated link relative for an item in a three-digit SIC is

Y89,

R=3
Y87”

with estimated variance

. . PaP.,) + BVar(¥,)- 2RoVar(P,)Var(?s,)
Var (R) = ),}2 3 -
87



where p is the Pearson product-moment correlation coefficient
between 1989 and 1987 unweighted values. For simplicity, the CB
computed one coefficient for each item, across all 3-digit SICs.

Finally, 1989 link-relative estimates for each item at the 3-
digit SIC level were derived:

YRgg = RYPUBS"

This is the product of the estimated ratio and the publlshed 1987
census value. This has estimated variance

Va"( }} R,89) = Vc (”'(}%) Y 573(;3,3'
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Attachment 1.

203+*
205~*
209

20R*
211+

21R*

223
227%*
22R*
23
241
245
249~*
‘24R
251~
25R*
262%
267%*
26R*
271*
275
27R
282%
283%
284~*
286*
28R

291~

29R
301~
308%*
30R

31
32
331+
335%
33R*
344
346%*
347
348%*
349
34R

Tabulation Industries for 1989 Reestimation

Preserved fruits and vegetables

Bakery products

Miscellaneous food & kindred products
Residual of Food and kindred products
Cigarettes

Residual of Tobacco products

Broad woven fabric mills, wool

Carpets and rugs

Residual of Textile mill products
Apparel and other textile products
Logging

Wood buildings and mobile homes
Miscellaneous wood products

Residual of Lumber and wood products
Household furniture

Residual of Furniture and fixtures
Paper mills

Miscellaneous converted paper products
Residual of Paper and allied products
Newspapers

Commercial Printing

Residual of Printing and publishing
Plastics materials and synthetics

Drugs :
Soaps, cleaners, and toilet goods
Industrial organic chemicals

Residual of Chemicals and allied products
Petroleum refining _
Residual of Petroleum and coal products
Tires and inner tubes

Miscellaneous plastics products, n.e.c.
Residual of Rubber and miscellaneous plastics
products .
Leather and leather products

Stone, clay, and glass products

Blast furnace & basic steel products
Nonferrous rolling and drawing

Residual of Primary metal industries
Fabricated structural metal products
Metal forgings and stampings

Metal services, n.e.c.

Ordnance and accessories, n.e.c.
Miscellaneous fabricated metal products
Residual of Fabricated metal products



Attachment 1. Tabulation Industries for 1989

- 352

354
356
357
358%
359
35R
362%
363%*
364*
367*
369%
36R*

371*
374%*
37R*
381+
384
386%
38R*
39

Reestimation continued

Farm and garden machinery

Metalworking machinery

General industrial machinery

Computer and office equipment

Refrigeration & service machinery

Industrial machinery, n.e.c.

Residual of Industrial machinery and equipment
Electrical industrial apparatus

Household appliances

Electric lighting & wiring equipment
Electronic components & accessories
Miscellaneous electrical equipment and supplies
Residual of Electronic and other electric
equipment

Motor vehicles and equipment

Railroad equipment

Residual of Transportation equipment

Search and navigation equipment

Medical instruments and supplies
Photographic equipment & supplies

Residual of Instruments and related products
Miscellaneous manufacturing industries

*Indicates Industries That Were Reestimated



Attachment 2. Tabulation Industries for Drift

203
205
209
20B
211+
21B*
223
227
229
22B
23
24
25
261%*
262%
267
26B
27
283
28
291~
29B
301+
308
30B

31
321+*
322%
32B
331
335
33B
344
346
34B
351
352
353
354
355
356
357
358
359

Calculation and Distribution Across
Earlier Years

Preserved fruits and vegetables

Bakery products

Miscellaneous food & kindred products
Residual of Food and kindred products
Cigarettes

Residual of Tobacco products

Broad woven fabric mills, wool

Carpets and rugs

Miscellaneous textile goods

Residual of Textile mill products
Apparel and other textile products
Lumber and wood products

Furniture and fixtures

Pulp mills

Paper mills

Miscellaneous converted paper products
Residual of Paper and allied products
Printing and publishing

Drugs

Residual of Chemicals and allied products
Petroleum refining ,
Residual of Petroleum and coal products
Tires and inner tubes '

Miscellaneous plastics products, n.e.c.
Residual of Rubber and miscellaneous plastics
products

Leather and leather products

Flat glass

Glass & glassware, pressed or blown
Residual of Stone, clay, and glass products
Blast furnace & basic steel products
Nonferrous rolling and drawing

Residual of Primary metal industries
Fabricated structural metal products
Metal forgings and stampings

Residual of Fabricated metal products
Engines and turbines

Farm and garden machinery

Construction and related machinery
Metalworking machinery

Special industry machinery

General industrial machinery

Computer and office equipment
Refrigeration & service machinery
Industrial machinery, n.e.c.



Attachment 2. Tabulation Industries for Drift

363
364
366
367
36B

371
372*
373
374
376%*
37B
382
386
38B
39

Calculation and Distribution continued

Household appliances
Electric lighting & wiring equipment
Communications equipment

Electronic components & accessories
Residual of Electronic and other electric
equipment

Motor vehicles and equipment

Aircraft and parts

Ship & boat building & repairing
Railroad equipment

Guided missiles, space vehicles, parts
Residual of Transportation equipment
Measuring and controlling devices
Photographic equipment & supplies
Residual of Instruments and related products
Miscellaneous manufacturing industries

* Indicates an industry in which the inventory
adjustment of the "1992 ASM" tabulation was not

performed.



Attachment 3. Two- And Three-digit Industry.

Code
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

AUX

201

202

203

204

205

206

207

208

209

211

212

213

214

221

222

223
224
225
226
227
228
229

Codes and Names

Name

Food and kindred products

Tobacco products

Textile mill products

Apparel and other textile products
Lumber and wood products

Furniture and fixtures

Paper and allied products

Printing and publishing

Chemicals and allied products
Petroleum and coal products

Rubber and misc. plastics products

- Leather and leather products

Stone, clay, and glass products
Primary metal industries
Fabricated metal products
Industrial machinery and equipment
Electronic and other electric equip
Transportation equipment
Instruments and related products
Miscellaneous manufacturing industry
Auxiliaries

Meat products

Dairy products

Preserved fruits and vegetables
Grain mill products

Bakery products

Sugar and confectionery products
Fats and oils

Beverages

Misc. food & kindred products
Cigarettes

Cigars v

Chewing and smoking tobacco
Tobacco stemming and re-drying
Broad woven fabric mills, cotton
Broad woven fabric mills, manmade fiber &
silk

Broad woven fabric mills, wool
Narrow fabric mills

Knitting mills

Textile finishing, except wool
Carpets and rugs

Yarn and thread mills
Miscellaneous textile goods

-



Attachment 3. Three-digit Industry Codes

Code
231
232
233
234
235
236
237
238
239
241
242
243
244
245
249
251
252
253
254
259
261
262
263
265
267
271
272
273
274
275
276
277
278
279
281
282
283
284
285
286
287
289
291
295
299

and Names continued

Name

Men's and boys' suits and coats
Men's and boys' furnishings
Women's and children's outerwear
Women's & children's undergarments
Hats, caps, and millinery

Girls' and children's outerwear
Fur goods

Misc. apparel and accessories
Misc. fabricated textile products
Logging

Sawmills and planing mills
Millwork, plywood, & structural members
Wood containers

Wood buildings and mobile homes
Miscellaneous wood products
Household furniture

Office furniture

Public building & related furniture
Partitions and fixtures
Miscellaneous furniture & fixtures
Pulp mills

Paper mills

Paperboard mills

Paperboard containers and boxes
Misc. converted paper products
Newspapers

Periodicals

Books

Miscellaneous Publishing
Commercial Printing o
Manifold business forms

Greeting cards

Blank books and bookbinding
Printing trade services

Industrial inorganic chemicals
Plastics materials and synthetics
Drugs

Soaps, cleaners, and toilet goods
Paints and allied products
Industrial ‘organic chemicals
Agricultural chemicals
Miscellaneous chemical products
Petroleum refining _
Asphalt paving & roofing materials
Misc. petroleum & coal products



Attachment 3. Three-digit Industry Codes

Code
301
302
305
306
308
311
313
314
315
316
317
319
321
322
323
324
325
326
327
328
329
331
332
333
334
335
336
339
341
342
343
344
345 .
346
347
348
349
351
352
353
354
355
356
357
358
359

and Names continued

Name
Tires and inner tubes

Rubber and plastics footwear

Hose & belting & gaskets & packing
Fabricated rubber products, n.e.c.
Misc. plastics products, n.e.c.
Leather tanning and finishing
Footwear cut stock

Footwear, except rubber

Leather gloves and mittens

Luggage

Handbags & personal leather goods
Leather goods, n.e.c.

Flat glass

Glass & glassware, pressed or blown
Products of purchased glass
Cement, hydraulic

Structural clay products

Pottery and related products
Concrete, gypsum, & plaster prods
Cut stone and stone products

Misc. nonmetallic mineral products
Blast furnace & basic steel prods
Iron and steel foundries

Primary nonferrous metals
Secondary nonferrous metals
Nonferrous rolling and drawing
Nonferrous foundries (castings)
Miscellaneous primary metal prods
Metal cans and shipping containers
Cutlery, hand tools, and hardware
Plumbing and heating, excluding electrical
Fabricated structural metal prods
Screw machine products, bolts, etc.
Metal forgings and stampings

Metal services, n.e.c.

Ordnance and accessories, n.e.c.
Misc. fabricated metal products
Engines and turbines

Farm and garden machinery
Construction and related machinery
Metalworking machinery

Special industry machinery

General industrial machinery
Computer and office equipment
Refrigeration & service machinery
Industrial machinery, n.e.c.



Attachment 3. Three-digit Industry Codes

Code
361
362
363
364
365
366
367
369
371
372
373
374
375
376
379
381
382
384
385
386
387
391
393
394
395
396
399

and Names continued

Name :
Electric distribution equipment
Electrical industrial apparatus
Household appliances

Electric lighting & wiring equip.
Household audio & video equipment
Communicaticns equipment

Electronic components & accessories
Misc. electrical equip and supplies
Motor wvehicles and equipment .
Aircraft and parts

Ship & boat building & repairing
Railroad equipment

Motorcycles, bicycles, and parts
Guided missiles, space vehicles, parts
Miscellaneous transportation equip
Search and navigation equipment
Measuring and controlling devices
Medical instruments and supplies
Ophthalmic goods

Photographic equipment & supplies
Watches, clocks, watch cases, parts
Jewelry, silverware, & plated ware
Musical instruments

Toys and sporting goods

Pens, pencils, office, & art supplies
Costume jewelry and notions
Miscellaneous manufactures





