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Abstract

A data set conmbining information on the characteristics of both
wor kers and their enployers has | ong been a grail for |abor
econom sts. The reason for this interest is that while a nunber
of theoretical nodels in | abor econom cs stress the inportance of
enpl oyer - enpl oyee matching in determ ning | abor market outcones,
al nost all enpirical work relies on either worker surveys with
little informati on about enpl oyers or establishnment surveys with
little informati on about workers. The Worker-Est abl i shment
Characteristic Database (WECD) represents just such an enpl oyer-
enpl oyee mat ched dat abase. Contai ning 199, 557 manuf act uri ng

wor kers matched to 16, 144 manufacturing establishnments, the WECD
is the largest worker-firmnatched data set avail able for the
U.S. This paper describes how this data set was constructed and
assess the useful ness of these data for economc research. In
addition, | discuss sonme of the issues that can be addressed
usi ng enpl oyer - enpl oyee natched data and plans for creating
future versions of the WECD.
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| nt roducti on

A data set conmbining information on the characteristics of
both workers and their enployers has | ong been a grail for |abor
econom sts. In his article in the Handbook of Labor Econom cs
Sherwi n Rosen (1986 pg. 688) wites:

On the enpirical side of these questions the greatest

potential for future progress rests in devel oping nore

sui tabl e sources of data on the nature of selection and

mat chi ng between workers and firnms. Virtually no

mat ched worker-firmrecords are available for enpirical

research, but obviously are crucial for the precise

measur enent of job and personal attributes required for

enpirical calculations.?

The notivation behind the Rosen quote is that existing data
sources have proven inadequate for understanding the matching of
wor kers and enployers in the | abor nmarket. Currently, al nost al
enpirical work in | abor economcs relies on either worker surveys
with little information about the characteristics of a worker's
enpl oyer, or establishnent surveys with little information about
the characteristics of workers in the establishnent. Cbviously,
a nore conpl ete understandi ng of how workers and enpl oyers sort
in the | abor market is required before we will begin to
understand a nunber of current enpirical puzzles in |abor
econom cs such as the rising wage inequality or the
establ i shnent -si ze wage premium As the Rosen quote nakes cl ear,
further understanding of this enpl oyer-enpl oyee matchi ng process
will only cone about through the use of enpl oyer-enpl oyee mat ched

dat a.

Y'I'n another article in the Handbook of Labor Econonics Robert Wllis
(1986) wites:

Future progress in this area will hinge critically on the

devel opnent of data which Iinks information on the individual

characteristics of workers and their household with data on the

firms who enpl oy them



Enpl oyer - enpl oyee mat ched data shoul d al so prove useful in a
nunmber of other fields in economcs. For exanple, econom sts
interested in estimating production functions at either the
aggregate or plant |evel have | ong been concerned about the
possi bl e biases resulting fromtreating | abor as a unidinentional
input in production (Giliches, 1969, 1970). Estimating
production functions with enpl oyer-enpl oyee matched data all ows
researchers to avoid this problemby enabling themto treat |abor
as a nmultidi nensional input in the production function.

The Worker-Establishnent Characteristics Database (WECD)
represents just such an enpl oyer-enpl oyee natched data set.
Cont ai ni ng 199, 557 manufacturing workers matched to 16, 144
manuf acturi ng establishnments, the WECD is the | argest worker-firm
mat ched data set available for the U S. The primary purpose of
this paper is to describe the data set and to assess its quality.
In addition, | explore sonme of the issues that can be
i nvestigated using worker-firmmatched data, and present
prelimnary plans for creating |arger, nore representative
versions of the WECD.

The WECD is created fromtwo data sources. The first is the
Sanple Detail File (SDF) which contains all individual responses
to the 1990 Decenni al Census one-in-six long form The second is
the 1990 Standard Statistical Establishnment List (SSEL), which is
a conplete list of all establishnents operating in the US. in
1990. The WECD is constructed by using detailed |ocation and
industry information available in both data sets to assign an
establ i shnment identifier to a subset of manufacturing worker
records in the SDF. This identifier in turn enables the worker
data to be matched to establishnment data available in the
Longi t udi nal Research Dat abase (LRD). 2 Each |inked record

2 The WECD is limited to manufacturing workers and plants for two
reasons. First, because prelininary analysis suggested that it would not be
possi bl e to match nonmanuf acturing enpl oyers and enpl oyees given the linited
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provi des both cross-sectional denographic information for workers
such as age, sex, race, marital status, and earnings, along with
| ongi tudinal information for workers' enployers such as the total
val ue of output, cost of materials, investnent, and total

enpl oynent .

| assess the quality of the data in three steps. First, |
exam ne the accuracy of the enpl oyer-enpl oyee match. Second,
ask whet her these data are representative of the underlying
popul ati on of manufacturing workers and establishnents. Third,
exam ne whether these data replicate results from previous
researcher using alternative data sources.

Results fromthis analysis are sonewhat m xed. On the
positive side, several facts suggests that nost WECD workers are
mat ched to the correct establishnments. First, the matching of
wor ker and establishnent data produces two estinates of average
earnings for each establishnent. The average difference between
these two estinmates is |less than five percent and they are
positively and significantly correlated. Second, establishnments
in the WECD have on average 16% of their workforce matched, which
is the expected match rate given the sanpling franme of the SDF
Anot her positive finding is that paranmeter estimtes from
regressi ons of wages on worker or plant characteristics are
al nost identical to results alternative data sets.

On the negative side, only 6% of manufacturing workers in
the SDF and 5% of manufacturing plants in the SSEL appear in the
WECD, and this match rate varies by industry, plant |ocation, and
plant size. 1In addition, the WECD is not a representative sanple
of either workers or plants. The WECD contains a |arger
proportion of white, male, married, production workers than the

pl ace-of -work information. Second, because the LRD only contains data for
manuf acturing plants. The availability of plant data depends on the year. In
Census years (all years ending in a 2 or 7) data are available for all plants
in existence. However, in all other years data are only avail able for plants
i ncluded in the Annual Survey of Manufactures.
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SDF, and it also contains a |arger proportion of |arge, old,
urban establishnments, and establishnents |ocated in the

Nort heastern and M dwestern regions of the country than the SSEL
However, using weights based on the probability that a plant
appears in the WECD, one can produce estimtes of worker and

pl ant characteristics that are very simlar to estimtes of these
characteristics found using the SDF and SSEL dat a.

G ven that the WECD does not contain a representative sanple
of workers and enployers, and that we only have indirect evidence
on whet her workers are being matched to the correct
establi shments, one needs to use these data with caution. As is
the case wth any new data source, the useful ness of these data
can only be established by using these data in enpirical research
and conparing the results found with these data to those obtai ned
using alternative data sources. Nevertheless, the results from
this anal ysis suggest that the WECD i s appropriate for testing
hypot heses about rel ationshi ps between vari abl es derived from
theoretical nodels -- relationships that should hold for any
sanpl e of plants or workers, not just a representative sanple of
these groups.® OF course, it nust be recognized that results
based on these data only apply to a select group of workers and
pl ants and may not generalize to the entire popul ation. However,
even with these imtations, these data offer a unique
opportunity to exam ne a nunber of previously intractable issues.

Apart fromthe concerns about the representativeness of
these data, the primary limtation of the WECD is that they only
contains information for manufacturing workers and enpl oyers. To
try and address both this problemand to nake the data nore

® For exanple, the conpetitive nodel of wage determnination says that a
wor ker's wage shoul d equal the worker's nmarginal product. This should be true
for all workers--not just a representative sanple of workers. Therefore, we
shoul d be able to test this hypothesis using any avail abl e sanpl e of workers.
However, to conclude that this theory holds for all workers in the |abor
mar ket we woul d need to test this hypothesis on a random sanpl e of workers.
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representative, future versions of the WECD will be created from
data with nuch nore detail ed place-of-work information. The
Census Bureau is currently planning on replacing the long form
fromthe Decennial Census with a |large, nonthly, househol d
survey, the Continuous Measurenent (CM survey. Because the CM
data will have nuch nore detail ed workpl ace nane and address
information, it should be possible to can create |arger, nore
representative versions of the WECD that contain workers and
enpl oyers fromall sectors of the econony.

The rest of the paper proceeds as follows. Section II
di scusses the data sets used to match workers to establishnents,

and outlines the matching process. Section IIll investigates the
accuracy of the match. Section IV presents exanples of how t hese
data can be used in enpirical work to increase our understandi ng
of the wage determ nation process. Section V sumarizes and
section VI present prelimnary plans for creating new versions of

t he WECD

1. The Data and Matching Al gorithm

A. The Data

Mat chi ng workers to establishnents is based on detail ed
| ocation and industry information avail able for both groups.
I nformation on the |ocation and industry of a worker's enpl oyer
comes fromtwo questions asked on the one-in-six long formof the
1990 Decenni al Census:* °

* For a nore conpl ete discussion of data available fromthe 1990
Decenni al Census, along with a copy of the long form see the "1990 Census of
Popul ati on and Housi ng- Guide Part A. Text" U S. Bureau of the Census (1992a).

® The formis referred to as the one-in-six long formbecause it is sent
to one in six households on average. However, this rate varies by location
In places with | ess than 2500 people a formwas sent to one-in-two househol ds,
while in tracts with nore than 2500 housing units it was sent to one-in-eight
househol ds.



At what location did this person work LAST WEEK?®
and

What ki nd of business or industry was this?
The Census Bureau assi gns geographic and industry codes to each
person's record in the SDF based on an individual's response to
t hese questions. Using these codes it is possible to assign each
respondent to a unique industry-location cell. For this project
| selected all respondents who indicated that they worked in
manuf acturing and worked in the previous week. This file
contains approximately 3.18 million individual records.’

Each plant record in the 1990 SSEL includes a four-digit
Standard Industrial Cassification (SIC) code indicating the
establishment's primary industry, and geographic codes show ng
its location.® This information enables each plant in the U.S.
to be assigned to a unique industry-location cell. For this
project all 342,524 manufacturing establishnments are sel ected
fromthe 1990 SSEL.°

B. Mat ching Process

® One problemwi th these questions is that they refer to the business
where a person worked | ast week, which is not necessarily a person's primary
pl ace of enploynent. Another problemis that these questions are only
relevant if an individual was enployed in the previous week

" The estimated manufacturing workforce based on the 1990 Census is 20.5
mllion, so the SDF sanple of 3.18 nmillion represents approxi mately 16% of the
popul ati on of manufacturing workers. Wile over 4.5 mllion workers indicated
they worked in manufacturing, only 3.18 million of these worked in the
previ ous week.

® For a nore conplete description of the SSEL see "The Standard
Statistical Establishment List Program’ U. S Bureau of the Census (1979).

® The entire 1990 SSEL contains approximately 7.04 million
nonagri cul tural establishments, of which, 424,519 manufacturing
establishments. However, once | elininate records for establishnents that are
cl osed, duplicate records, records for establishments with zero payroll or
enpl oyment, and records for nonproduction unit establishments, | amleft with
342,524 establishments.



Assi gning a uni que establishnent identifier to worker
records proceeds in four steps:
1) St andar di ze the geographic and industry definitions in
the two data sources.
2) Elimnate all establishnments that are not unique in an
i ndustry-|ocation cell

3) Assign a uni que establishnment identifier to the records
of all workers located in the sane industry-location
cell as a unique establishnent.

4) Elimnate all matches based on inputed data.

First, I wll briefly describe the geographic coding system
of the U S. Bureau of the Census as of 1990.!° The Census Bureau
divides the entire country into a hierarchy of geographic areas
and assigns codes to each area. The npbst aggregate areas are
the four Census regions and the nine Census Divisions. For
exanple, the first region is the Northeast region which consists
of the New Engl and and M ddle Atlantic divisions. The New
Engl and di vi sion consists of the states of Mai ne, New Hanpshire,
Ver mont, Massachusetts, Connecticut and Rhode |Island. Each state
within a division is assigned a uni que geographic code as is each
county within a state. Thus, each county in the U S has a
uni que state-county code conbination. Counties are further
divided into incorporated and uni ncorporated areas, and
i ncorporated areas with a popul ati on of over 2500 are assigned a
uni que place code.'* Finally, highly popul ated places are
further subdivided, with each separate physical block in a place

© For a nore conpl ete description of geographic codes see "1990 Census
of Popul ati on and Housi ng- Guide Part A. Text" U S. Bureau of the Census
(1992a).

" Portions of counties not in a qualifying place are assigned a pl ace
code of 9999.



assi gned a uni que bl ock code. ' Thus, for addresses located in
central cities, the Census Bureau assigns a uni que code for the
bl ock, place, county, state, division and region of the address.

The first step in matching workers to establishnents is to
st andar di ze the geographic and i ndustry codes across the two data
sources. Oiiginally, only place code infornmation was avail abl e
for establishnments in the 1990 SSEL. | used the Census Bureau's
1990 Address Reference File (ARF) to assign block codes to 36% of
the establishnents in the 1990 SSEL.'*

| ndustry codes nust al so be standardi zed since
establishments in the 1990 SSEL are classified into industries
using the SIC system while workers in the SDF are classified
into industries using Census industry codes. To nmake the
i ndustry data for both workers and establishnents conpatible, the
SIC codes in the 1990 SSEL are converted to Census industry codes
usi ng a concordance table.®

The second step in the matching process is to elimnate non-
uni que establishnments. This occurs in tw steps. First, | keep
all establishnments that are unique in an industry-block cell.
However, because sonme plants have m ssing block codes, | only
keep establishnents that are unique in an industry-block cel

2 1'n 1990 bl ock codes were only available for addresses in Tape Address
Regi ster (TAR) areas. These roughly correspond to central cities or
Metropolitan Statistical Areas (MSAs). By 1992 bl ock codes were avail able for
nost addresses in the U S., not just addresses in TARs.

3 The ARF is a file of address ranges with the correspondi ng geographic
codes. Gven a street address one can use the ARF to assign the appropriate
geogr aphi ¢ codes.

* The main reason why establishments in the 1990 SSEL do not have bl ock
codes is that in 1990 block code information is only avail able for
establishments located in TARs. Data fromthe 1990 SSEL shows that 40% of
manuf acturing establishnents are |located in an MSA Thus, | am m ssing bl ock
codes for only 4% of the establishments.

15 See "1990 Census of Popul ati on and Housi ng--C assified I ndex of
I ndustries and COccupations" U.S. Bureau of the Census (1992b). SIC codes are
converted to census codes because the census codes are nore aggregate than SIC
codes.



when all establishnments in the industry-place cell have valid
bl ock codes, or when an establishnent is unique in an industry-
place cell.* Eliminating non-uni que establishments reduces the
nunber of establishnments available for matching from 342,171 to
63, 949.

Next, workers and establishnents are assigned to industry-
| ocation cells and workers and establishnents in the sane cell
are matched. This is a two step process. First, workers and
establishments are assigned to industry-block cells and mat ched.
Second, all remaining workers and establishnents are assigned to
i ndustry-place cells and mat ched.

Finally, to mnimze the probability of incorrectly matching

workers to establishnments, | drop all worker-establishnent
mat ches based on inputed industry or geographic data.! In
addition, | drop all matches where the total nunber of workers

mat ched to a given establishnment is greater than the
establ i shnent's reported enpl oynent. '8

® Multiple establishments that are owned by the same firmthat are in
t he sane bl ock or place cell are kept.

 For exanple, if | match a worker to an establishment using bl ock code

i nformati on, and the worker's block code is inputed, | throw out the match.
However, if | match a worker to an establishnent using place code information,
and the place code is not inputed, | keep the match, regardl ess of whether the
bl ock code is inputed. | chose to elinminate inputed data after | nmatched

wor kers and establishnents to increase the nunber of successful matches. This
way | keep matches based on place codes even when the bl ock codes have been
imputed. In the SDF 1,790,851 worker records have inputed bl ock codes,
218,558 have i mputed place codes and 157, 185 have inputed industry codes.

I mputation of these itens is done by cold decking. |In this process, when
information for an individual is mssing the conputer draws another individua
at random from a distribution of individuals with sinilar characteristics.
Then information fromthe selected record replaces the nmissing information in
the original record. Obviously, using inputed data would increase the nunber
of incorrect matches.

8 Droppi ng mat ches based on inputed geographic or industry codes
el imnates 218,507 matches. Dropping matches where the nunmber of workers
mat ched to an establishnent is greater than the establishment's reported
enpl oyment elimnates 17,826 matches. There are a nunber of possible reasons
why | matched nore workers to an establishment than the establishment's
reported enploynment. First, a worker's industry or geographic code could be
nm sassi gned. Second, an establishnent's enploynment may have changed between
March 12th, the date enployment is recorded in the SSEL, and April 1st, the
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The resulting data set contains 199, 557 worker records
mat ched to 16,144 different plants.' Table A 1 in the appendix
provides a list of variables available for workers in the WECD
and for establishnments in the LRD

L1, Eval uating the WECD

A Exam ning the Accuracy of the Match

One advantage to using the matching al gorithm descri bed
above is that coding errors should be the primary reason for
incorrectly assigning workers to establishnents.?® The matching
algorithmonly matches workers to establishnents that are uni que
in an industry-location cell. Therefore, given that workers and
establ i shnments have the correct geographic and i ndustry codes,
all workers in an industry-location cell which contains an
establishment nust work in that establishnent. Furthernore, al
workers in the sane industry-location cell who filled out the
long formin the Census are matched to the sanme plant. This

date of the Census. Third, reported enployment in the SSEL does not include
t he owner of an establishnent, while the owner could be in the SDF. Matching
the owner to the establishment may nake it appear that nore workers are

mat ched to an establishnent than the establishment's reported enpl oynent.
These latter two reasons are nore likely to be a problemw th small
establ i shments.

 While the matching algorithmresults in 16,144 uni que establishnment-
I evel identifiers being attached to the 199,557 worker records, detailed
information is not available for all of these plants in all years. This is
because detailed information on plant inputs and outputs comes fromthe LRD
whi ch consists of the plant-level records contained in the various Census of
Manuf act ures and Annual Survey of Manufactures. Therefore, the nunber of
plants for which detailed data is avail able depends on the year (in
particul ar, whether a survey or a census was conducted in a year). For
exanpl e, matching the worker file to 1989 LRD data (a survey year) results in
a match of 152,987 worker records to 5,423 establishnents. |In contrast,
mat ching the worker data to 1987 LRD data (a census year) results in 195,943
wor ker records matched to 15,557 establishnments.

20 One large source for coding error is assigning an industry code to a
wor ker's description of the primary industry of their enployer. Another
possi bl e source of error is msmatching workers who work in new establishnments
that are not yet included in the SSEL to ol der establishnents in the SSEL in
t he sane industry-1location cell
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means that the WECD will contain a random sanple of workers in
the plant.*

In spite of these assurances, sone tests of the match are
desirable. To begin, Table 1 presents statistics examning the
quality of the match. One test of whether workers and
establishments are correctly matched is to conpare simlar
information fromthe worker and establishnment data. This is done
inrows (1)-(4) in Table 1. Row (1) presents the cross-plant
mean of worker earnings using data fromthe SSEL. Per-worker
earnings in a plant are estimted by dividing the 1990 annual
payroll for the establishnment by the plant's March 12, 1990
enpl oynent . The nunbers in row (1) are an average of this per-
wor ker earnings estimate across all plants in the data. | wll
refer to this nunber as SSEL worker earnings. Row (2) presents
t he cross-plant nmean of worker earnings based on worker data.
Each worker in the SDF reports their total earnings in the
previous year. Per-worker earnings in a plant are estimted by
taking the average earnings for all workers matched to the plant.
The nunbers in row (2) are then the average of this per-worker
earnings estimate across all plants in the data. | wll refer to
t his nunber as SDF worker earnings. Row (3) presents the cross-
plant mean |log difference in these two estimates of worker
earnings, while row (4) presents the cross-plant correlation of
these two estimates of worker earnings. Row (5) presents the
cross-plant nean of total enploynent in the plants (based on SSEL
data), while row (6) presents the average proportion of workers
mat ched to the plant. Colum (1) in Table 1 presents nunbers for
all plants and workers in the WECD, columm (2) presents nunbers
for workers and plants that contain workers who are between 18
and 65 years old and who usually worked between 30 and 65 hours a

2L This assunes that there is no systematic bias in response rates to the
| ong-form Seen Bates, Fay and Moore (1991) and Kul ka, et.al (1991) for a
di scussion of response rates to the 1990 Decenni al Census.
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week in 1989, while colum (3) presents nunbers for plants with
nore than 10% of the workforce matched to the plant.

The nunbers in Table 1 suggest that workers are matched to
the correct establishnments. The nunbers in rows (1) and (2) show
that the estimates of worker earnings fromthe SSEL and SDF dat a
are very simlar. The nunbers in row (3) show that for al
pl ants and workers in the data the average plant-1level difference
inthe two estimates is less than 5% 2 Further, when we
consider the sanples in colums (2) and (3) this difference falls
to less than 1% and is statistically insignificant. The nunbers
in row (4) show that the SSEL and SDF worker earnings are
positively and significantly correlated.?® Finally, row (6)
shows that on average 16% of a plant's workforce is matched to
the plant. This is the exact rate one woul d expect given the
one-in-six sanpling frane of the SDF.

Tabl e 2 breaks out the nunbers in Table 1, first by the size
of the plant (Panel A), and second by the nine Census Divisions
(Panel B). The nunbers in Table 2 are for workers who are

22 There are a nunber of reasons why these two estimates might differ
First, the estimtes of earnings per-worker based on plant data is an estimate
of the earnings paid to a worker by the plant, while the estinmtes based on

worker data is the total earnings paid to a worker by all enmployers. |f sonme
workers in a plant hold nultiple jobs then the esti mate based on worker data
will be larger. Second, worker earnings reflect total earnings of a worker in

1989, while the estimte based on plant data is the total amount paid in
sal ary and wages by the plant to all workers in 1990 divided by the nunber of

workers in the plant on March 12, 1990. |If a worker is on vacation on Mrch
12th then the worker will not appear in the enploynent figure, however any
pai d vacation they receive will appear in the wages paid by the plant. This
will tend to make SSEL worker earnings |arger than SDF worker earnings. Also,

if enploynment in the plants is seasonal, and March 12th is a period of | ow
(high) enploynent then SSEL earnings will appear higher (lower) than SDF
earnings. Finally, part-tinme workers may be nmissed in the plant earnings
estimte, but have a mmjor inpact on the estimate of earnings based on worker
dat a.

% The reader should note that, because the SDF earnings estinmates are
based on a sanple of workers in a plant, even if all workers are matched to
the correct establishnment the estimate of D will in general be less than 1
because of sanpling error. Thus, the fact that these correlations are
significantly greater than zero is fairly strong evidence that workers are
bei ng mat ched to the correct establishments.
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bet ween 18 and 65 years old and who usual ly worked between 30 and
65 hours a week in the previous year.?

The nunbers in panel A reveal no systematic relationship
between the difference in SSEL and SDF wor ker earnings and pl ant
size. The largest difference, 14% is found for plants with 1-9
enpl oyees, while the snallest difference, 0.1% is found for
plants with 10-24 enpl oyees. However, there is a strong negative
rel ati onshi p between plant size and the proportion of workers
mat ched to the establishnment, and a strong positive relationship
bet ween plant size and the correlation of the two nmeasures of
wor ker earnings. Plants with 1-9 enpl oyees average 40% of their
wor kf orce matched to the plant. However, the correlation between
SSEL and SDF worker earnings in these plants is only 0.20. In
contrast, plants with over 1000 workers average 8% of their work
forced matched to the plant, while the correl ation between the
two earnings neasures is 0.78. The negative rel ationship between
the proportion of workers matched and size is the result of an
i nt eger constraint. Pl ants nust have at | east one worker
mat ched to the plant to appear in the data. For a plant with 5
enpl oyees this neans that the m ni num percent natched wll be
20% Cbviously, as a plant gets larger, this m nimum approaches
zero. The reason that the correl ation between the two nmeasures
of worker wages increases with plant size is that as the size of
a population increases it requires a smaller percentage of the
popul ation to have a representative sanple. Thus, in plants with
nore than 1000 enpl oyees we are able to get a relatively accurate
estimate of worker wages with only 8% of the workforce. Overall,
while it appears that smaller plants have a nuch | arger

2| focus on these workers for three reasons. First, because these are
workers with the strongest |abor market attachments and therefore should have
the nost reliable earnings and hours worked data. Second, because the |og
di fference across plants (row 3 - Table 1) is small and insignificant for
t hese workers. Third, because of the problemw th part-tinme workers mentioned
in footnote 22.
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proportion of their workforce nmatched, |arger plants appear to
have a nuch nore representative sanple of workers matched.

The nunbers in Panel B show no systematic relationship
between the difference in the two earnings neasures and pl ant
| ocation. While the nean difference in the two earnings neasures
vari es between -0.037 and 0.032, this difference is never
significantly different fromzero for plants in any Census
Division. In addition, there is very little variation in either
the proportion matched or in the correlation between the two
earni ngs nmeasures across plants in the various Census D visions.
The nunbers in Panel B suggest that the matching process works
equally well for plants in all areas of the country.

Tabl e 3 breaks out the nunbers presented in Table 1 by two-
digit industry again for workers between 18 and 65 years old who
usual |y worked between 30 and 65 hours a week in the previous
year. Columm (3) in Table 3 shows that the |og difference in the
measures of worker earnings varies froma high of 0.24 for
Tobacco to a low of -0.13 for Chemcals. However, of the 20 two-
digit industries, 12 have an absolute difference of |ess than
0.05 and in 13 industries the difference is not significantly
different fromzero at the 1% significance level. Further, in
all 20 industries there is a positive correlation between these
two nmeasures of workers earnings, and in 18 of the 20 industries
the correlation is significantly different fromzero at the 0.1%
significance level. Viewed as a whole the nunbers is Tables 1-3
suggest that workers are being matched to the correct
establ i shnments.

B. Exam ni ng the Representativeness of the WECD

To begi n exam ni ng whet her the WECD data are representative
of the underlying popul ation of workers and plants, Table 4
conpares the nunber and annual earnings of workers in the SDF
with workers in the WECD, for all workers (the Total row) and by
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two-digit industry. Colums (1) and (2) present the nunber of
workers in the SDF and WECD, respectively, while colum (3)
presents the proportion of workers in the industry matched to an
establishnment (colum 2 + columm 1). Columms (4) and (5)
present the industry nmean of worker earnings in the SDF and WECD,
respectively, while columm (6) presents the cross-plant |og

di fference in average worker earnings.

The Total rowin Table 4 shows that of the 3,176, 986
manuf acturing workers in the SDF, 199,558 appear in the WECD, a
match rate of 6% The nunbers in colum 3 show that this match
rate varies by industry. Tobacco, Paper, Leather, and Fabricated
Metals, all have match rates of 10% or greater, while Lunber,

I nstrunents, and M scel | aneous all have match rates of 3% The
nunbers in colum 6 show that matched workers average 10% hi gher
wages than all SDF workers, but that the size and sign of this
difference varies by industry. 1In three two-digit industries
mat ched wor kers average | ower wages than workers in the SDF. In
15 two-digit industries the absolute difference in earnings is

| ess than 10%

Tabl e 5 presents the nunber and average enpl oynent for SSEL
pl ants, unique plants, and WECD plants, for all plants in the
data (the Total row) and by two-digit industry. Unique plants
are plants that are unique in an industry-location cell. As
mentioned earlier, only plants that are unique in an industry-
| ocation cell are matched to workers. Plants with workers
mat ched to them are WECD plants. Columms (1)-(3) present the
nunber of SSEL pl ants, unique plants, and WECD pl ant s,
respectively. Columm (4) presents the proportion of plants that
are unique (colum 2 + colum 1), while colum 5 presents the
proportion of plants in the WECD (colum 3 + colum 1). Col umms
(6)-(8) present the nean enpl oynent for SSEL plants, Unique
pl ants, and WECD pl ants, respectively.
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The Total rowin Table 5 shows that of the 342,471 plants in
the 1990 SSEL, 16,144 appear in the WECD, a match rate of 5%
This is alnost identical to the match rate for workers. The
nunbers in colum (5) show that this rate varies considerably
across two-digit industries in a simlar manner to the pattern
seen in Table 4. Tobacco, Paper, Leather, and Fabricated Metals
have the highest match rates while Lunber, Instrunents, and
M scel | aneous have the | owest.

The nunbers in colum (4) show that being unique in an
i ndustry-location cell does not guarantee that a plant appears in
the final data. Overall, alnpbst 20% of plants in the SSEL are
uni que, but only 5% appear in the WECD. The nunbers in colums
(6)-(8) show why this is the case. Conparing the average
enpl oynent of unique plants with the average enpl oynent of SSEL
pl ants shows that unique plants are nuch |arger than SSEL pl ants.
This is because it is much nore likely that a |arge plant will be
unique in an industry-location cell. Conparing the average
enpl oynent of unique plants with the average enpl oynent of WECD
pl ants shows that WECD plants are even | arger than uni que pl ants.
This is the result of the sanpling schene of the Decennial Census
long form Since this formwas sent to one-in-six househol ds on
average it is nmuch nore likely that a |arge establishment wll
contain a worker who received the form and therefore, nore
likely that a |large establishnent will appear in the WECD

The fact that WECD plants are larger than SSEL plants al so
expl ai ns why WECD wor kers have hi gher average wages than SDF
wor kers. Previous research has found a positive correl ation
bet ween pl ant size and worker wages (Brown and Medoff, 1989;
Troske, 1994). Since WECD workers work in | arger establishnments
than SDF workers they will in turn have higher average earnings.

Tabl e 6 repeats the sanme analysis for workers found in Table
4 this time broken out by Census Division. One thing to notice
in Table 6 is that the match rate is significantly lower in the
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Mountain and Pacific Divisions. In the Pacific division only 2%
of the workers in the SDF are matched to plants.

Table 7 repeats the sane analysis for plants found in Table
5 this time broken out by plant size (Panel A) and Census
Division (Panel B). The nunbers in Panel A of Table 7 confirm
the fact that large plants are both nore likely to be uni que and
nmore likely to appear in the WECD. The Proportion Unique colum
shows that as plant size increases the probability that a plant
is unique in a industry-location cell rises, fromO0.15 for
plants with 1-9 enpl oyees to 0.39 for plants wth 1000 or nore
enpl oyees. However, the Proportion Matched col um shows an even
greater increase with size, rising from0.02 in the small est
plants to 0.20 in the largest plants. |In fact, the probability
that a plant appears in the WECD, conditional on the plant being
uni que, rises fromo0.12 for plants with 1-9 enployees to 0.51 for
plants with 1000 or nore enpl oyees (not in table).?

Simlar to Table 6, the nunbers in Panel B show that the
match rate for plants is significantly Iower in the Muntain and
Pacific divisions. Wile part of this is because plants in these
divisions are less |likely to be unique, this is not a conplete
expl anation. Even conditional on being unique, plants in the
Mountain and Pacific divisions are nuch less likely to appear in
the WECD. The figures in colums (6)-(8) suggest one explanation
for why this is the case. Plants in these divisions are snaller
on average than plants in other divisions. As is shown in Panel
A, small plants are not only less likely to be unique, they are
also less likely to include workers who received a one-in-six
long formin the Decennial Census. ?®

% This is conputed as (WECD Plants + Unique Plants).

% An alternative explanation could be that workers in these divisions
are nore likely to have inputed industry and |l ocation information. However,
this is not the case. |In fact, workers in the Muntain division are |ess
likely to have inputed data than workers in the other divisions.

17



Tabl es 4-7 show that the success of the nmatching procedure
varies by the industry and | ocation of plants and workers, and by
the size of the plant. Since the characteristics of workers and
pl ants are not distributed randomy across industry, |ocation,
and plant size, this affects the representativeness of the WECD
In addition, work at the Census Bureau and el sewhere (Bates, Fay
and Moore, 1991, Kul ka, et.al, 1991) show that the probability
that a househol d responded to the 1990 Decenni al Census was
correlated with the incone and race of the household, the age and
education of the head of the househol d, and whether the househol d
contained rel ated persons. Since the WECD only contai ns workers
Wi th non-inputed data this will also inpact the
representativeness of the WECD dat a.

These effects can be seen in Table 8 and Figure 1. Table 8
presents characteristics for all manufacturing workers in the SDF
(colum 1), for all manufacturing workers in the May 1988 Current
Popul ation Survey (colum 2), and for all WECD workers (colum
3). Figure 1 presents the educational distribution for SDF and
WECD wor kers.? The nunbers in Table 8 show that workers in the
VECD are not a representative sanple of the entire popul ati on of
manuf acturing workers. A nmuch | arger percentage of workers in
the WECD are white, nmale, married, production workers than in
either the SDF or CPS. Wrkers in the WECD are slightly ol der
than workers in the SDF or CPS, and are nore likely to be | ocated
in the Northeast and M dwest regions of the country. Table 8
al so shows that, relative to workers in the SDF or the CPS,
wor kers in the WECD wor ked nore weeks, usually worked nore hours
per week, and averaged hi gher earnings and hourly wages.

Finally, Figure 1 shows that, relative to workers in the SDF

%" Respondents to the CPS report the nunber of years of education
conpl eted. Respondents to the Decennial Census report the highest degree
conpleted. Since these are not conpletely anal ogous concepts | do not include
CPS workers in Figure 1.
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workers in the WECD are nore likely to have a high school
diploma, and are less |likely to have |ess than a hi gh school
di pl oma, a Bachelor's degree or an advanced degree. All of these
results are very simlar to the findings of Bates, Fay and Moore
(1991), and Kul ka, et.al (1991) and are exactly what we woul d
expect given that large plants are over represented in the WECD

To make estimates of characteristics based on the data in
the WECD nore closely match estimates of characteristics based on
the SDF data, | produce weighted estimtes of these
characteristics using weights based on the conditional
probability that a plant appears in the data. | nowturn to
di scussing how | estimte these weights.

As the discussion in Section Il and the results in Tabl es
1-7 show, the probability that a plant appears in the data is
first a function of whether the plant is unique in an industry-
| ocation cell, and second a function of whether the plant
contains a worker who received and responded to the one-in-six
long formin the 1990 Decenni al Census. | assune that these two
probabilities are independent and estimte the probability of
these two events separately. The product of these two
probabilities will then be an estimate of the conditional
probability that a plant appears in the data.

The probability that a plant is unique is given by:

P(u) - XB+u (1)

where P(u) is the probability that a plant is unique in an

i ndustry-location cell, X is a vector of plant characteristics,
and u is a normally distributed randomerror term Results from
Tabl es 4-7 show that the probability that a plant is unique is
related to plant size, industry and |ocation. Therefore, X
controls for (the log of) plant enploynent, two-digit industry,
and Census division. In addition, since the geographic detail of
a plant's location is related to whether or not the plant is
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| ocated in an urban area, X includes controls for whether or not
the plant is located in a valid place (has a place code other
than 9999) along with the total population and the popul ati on per
square mile for the county where a plant is |located.?® Since
cannot directly observe P(u) but instead only observe P'(u)

wher e:

P (u) 1 if a plant is unique
u 0 otherwise

equation (1) is estimted using a Probit nodel. Results from
this estimation are avail able fromthe author.

The probability that a plant is matched, conditional on
bei ng uni que, is given by:

P(m|u) - Y'y+€ (2)

where P(nmu) is the probability that, conditional on being

uni que, a plant appears in the WECD, Y is a vector of plant
characteristics and , is a normally distributed random error
term The results in Tables 4-7 show that plant size al so

af fects whether a plant contains matched workers. Therefore,
(the log of) plant enploynent is included in Y. Since the
sanpling frame of the SDF varied with the popul ati on of an area,
Y includes controls for the popul ation per square mle and the
total population for a plant's county. County |evel neasures of
medi an age, nedi an education of individuals over 25 and its
square, the density of nonmnority whites, and the density of
fam |y households, are also included in Y to control for
variation in response rates with age, education and househol d
type. To control for the fact that nore detail ed geographic
information is available for workers in urban areas, Y includes a
control for whether the plant is located in a valid pl ace.

2 These latter two nunbers are based on the 1980 Decenni al Census.

20



Finally, Y includes controls for Census Division and two-digit
i ndustry. Again, since | do not directly observe P(m u) but
i nst ead observe P'(nju) where

P ) 1 if a plant is matched
m|u 0 otherwise

equation (2) is estimated using a Probit nodel. Results from
this estimation are available fromthe author.

Colum (4) in Table 8 presents estimates of the
characteristics of workers in the WECD wei ghted by the inverse of
the estimated probability that a worker's plant appears in the
data. Figure 1 includes the weighted educational distribution
for WECD wor kers. The nunbers in Table 8 show that wei ghted
estimates of worker characteristics are nuch closer to estimates
of these characteristics based on the SDF data. The wei ghted
cross-wor ker nmean of age, sex, race, marital status, occupation
and |l ocation are all nmuch closer to the cross-worker nean of
t hese characteristics found in the SDF. The wei ghted nean of
nunmber of weeks worked, usual hours worked | ast year, wage or
sal ary incone and hourly wage are al so much cl oser to the val ues
found in the SDF. Finally, Figure 1 shows that the wei ghted
educational distribution for WECD workers is quite simlar to the
educational distribution for SDF workers.

To exam ne how representative plants in the WECD are of the
entire popul ation of plants, Table 9 presents various
characteristics for: all manufacturing plants in the SDF (col umm
1), unique plants (colum 2), unique plants weighted by the
inverse of the estimated probability of being unique (colum 3),
all plants in the WECD (colum 4), and all WECD pl ants wei ght ed
by the inverse of the estimated probability that they appear in
the WECD (columm 5). The unwei ghted nunbers show t hat neither
uni que nor WECD plants are representative of the entire
popul ati on of manufacturing plants. As shown in previous tables,
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uni que plants and WECD plants are nmuch |arger and are nore |ikely
to be located in the Northeast and M dwest regions. The Plant
Age variabl e shows that a nuch | arger percentage of uni que and
VECD plants are nore than 10 years old, while the place and
multi-unit variables show that unique and WECD plants are nore
likely to be located in a place and to be part of a nulti-
establishment firm However, colums (3) and (5) show that the
wei ght ed cross-plant neans of these characteristics nore closely
resenbl e the means for all manufacturing plants in the SSEL

C. Replicating Previous Findings

While the results in Tables 8 and 9 are encouragi ng, they
are in some ways inconplete. Gven that the primary use of these
data is to study relationships in a regression framewrk, a nore
conplete test of these data involves exam ning whet her regression
results using these data can replicate results found in the
original data and results found by previous researchers using
alternative data sources. This is what is done in Tables 10 and
11. Table 10 presents the results fromregressions of (log)
wor ker wages on a standard set of worker characteristics. Colum
(1) presents results based on all workers in the SDF controlling
for whether a worker is matched to a plant. Columm (2) presents
the results fromthe identical regression excluding this control
Colum (3) presents the results for the identical regression in
colum (2) using only data for workers in the WECD, while col um
(4) presents the results fromthe sane regression where the WECD
data are weighted by the estimated probability that a worker
appears in the matched data.

The coefficient on the match vari able shows that workers
mat ched to plants earn 3% hi gher wages than nonmat ched wor kers.
However, conparing the coefficients on the rest of the variables
across the four colums shows that there is alnost no difference
in the relationship between these characteristics and the wages
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of mat ched and nonmat ched wor kers. The only major difference in
the four colums is the rel ationship between educati on and wages.
The coefficients on the education variables in colum (2) show a
much stronger rel ationship between educati on and wages than the
coefficients on education in either colums (3) or (4). However,
all four regressions show a very strong positive rel ationship

bet ween education and wages. The nost |ikely explanation for this
finding, and the positive coefficient on the Match variable in
colum (1) is that the matched workers work in larger plants than
t he nonmat ched workers. Results in Troske (1994) show t hat
workers in |arge establishnents earn hi gher wages and that part
of the observed education premumis the result of nore educated
wor kers working in | arger establishnents.

The estinmated relationships seen in Table 10 are simlar to
previously reported rel ati onshi ps between experience, sex,
marital status, race, education, and wages (Cain, 1986; Korenman
and Neumark, 1991; and M ncer, 1974). For exanple, the
coefficients on Femal e, Black, Married, Femal e*Married, and
Femal e*Bl ack show that wonmen earn 17% 1 ess than nen, black nen
earn 4-6% 1 ess than nonbl ack nen, married nen earn 13% nore than
single nmen, married wonen earn about the sane as single wonen,
and bl ack wonen earn about the sanme as white wonen.

Tabl e 11 presents the results fromregressions of (log)
average annual earnings in a plant on various plant
characteristics, for all plants in the SSEL (colum 1), unique
plants (colum 2), unique plants weighted by the probability of
bei ng uni que (colum 3), WECD plants (colum 4) and WECD pl ants
wei ghted by the probability of appearing in the WECD (colum 5).
Anal ogous to Table 10, the coefficients on the various vari abl es
in Table 11 are simlar across the five regressions. The major
di fferences occur for the location variables. The coefficient on
Place in colum (1) is positive while the coefficients on Pl ace
in the other four regressions are all negative (although never
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significantly different fromzero). The coefficients on the
three region variables also vary in sign and magni tude across the
five regressions (although in all five regression plants in the
Nor t heast region pay the highest wages). The nost likely

expl anation for these differences is that al nost all unique

pl ants and WECD plants are located in a place, and very few t hese
plants are located in the West region.

The estinmated rel ationships seen in Table 11 are al so
simlar to previously reported rel ati onshi ps between pl ant
characteristics and average wages. The coefficient on | og plant
enpl oynent shows that | arge enpl oyers pay hi gher average wages
(Brown and Medoff 1989; Dunne and Schmtz 1992), while the
coefficients on the plant age variables show that ol der plants
al so pay higher wages (Brown and Medoff 1994; Dunne and Roberts,
1990) .

The results in Tables 8 and 9 show that while the unwei ghted
data are not a representative sanple of either the underlying
popul ati on of workers and plants, it is possible to use weights
based on the probability that a plant appears in the data to
produce estimtes of characteristics that are simlar to
estimates fromthe SDF and SSEL data. Even nore encouraging, the
results in Tables 10 and 11 show that these data are capabl e of
replicating both the relationships found in data for the
under | yi ng popul ation, and the relationships found by previous
researchers using alternative data sources. Thus, it appears
that these data are useful for addressing certain enpirical
guestions. Just what sonme of these questions are is what | turn
to next.

V. What Can We Learn Fromthe WECD?
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A.  The Establishnent Size-Wage Premni unt®

One question that has long interested | abor econom sts is
why | arge enpl oyers pay hi gher wages than small enpl oyers -- what
is referred to as the enployer size-wage premum Despite this
long interest, previous attenpts to account for the enployer
si ze-wage premumin ternms of observable worker or enployer
characteristics have net with limted success. The reason for
this lack of success is that, while nost theoretical explanations
for the enpl oyer size-wage prem um stress the matchi ng of workers
and enpl oyers (eg., G 1983, 1990; Hanernesh 1980, 1993; Dunne
and Schmtz 1992), previous enpirical work has relied on either
wor ker surveys with little information about the characteristics
of a worker's enployer, or establishnment surveys with little
i nformati on about the characteristics of workers in a plant.
Qobvi ously the WECD, which contains infornmation for both workers
and enployers, is an ideal source for investigating the enpl oyer
Si ze-wage prem um

One explanation for why | arge enpl oyers pay higher wages is
that | arge enployers hire nore skilled workers. Two nodels for
why this mght be true are the capital-skill conplenentarity
nmodel (e.g., Giliches 1969; Hanernesh 1980, 1993) and the Dunne
and Schmtz (1992) nodel. |In the capital-skill conplenmentarity
nodel |arge plants enploy nore skilled workers because they al so
enploy nore capital. 1In this nodel the size of the capital stock
in a wrker's plant should be positively correlated with wages.
In the Dunne and Schmtz nodel |arge enployers enploy nore
skill ed workers because they al so enpl oy skill-biased advanced
technol ogy capital. This nodel predicts that the use of advanced
technol ogy capital in a worker's plant will be positively
correlated with worker wages. Because the WECD contai ns

2 For a conplete discussion of the issues in this section see Troske
(1994).
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information on both of these variables it can be used to
i nvestigate these hypot heses.

Consider the results in Troske (1994). This paper contains
a series of worker wage regressions which include neasures for
both total capital stock and the anpbunt of advanced technol ogy
capital in the plant in addition to total enploynent. These
regressi ons show that workers who work in plants w th higher
capital -labor ratios or who work in plants with | arger anmounts of
advanced capital relative to | abor, receive higher wages. These
results are consistent with both the capital-skil
conplenmentarity and the Dunne and Schmtz nodels for why |arge
enpl oyers hire nore skilled workers. More inportantly, these
results also represent the first successful attenpt to account
for the establishnent size-wage premumin ternms of worker or
enpl oyer characteristics.

B. Wages, Productivity and Worker Characteristics?®

Model s of wage determ nation such as: |ife cycle wage
nodel s, nodels of race or sex discrimmnation, returns to
education, productivity effects of marriage, nodels of job-
speci fic human capital accumul ation, industry rents, etc., al
hi nge on the relationship between wages, productivity and worker
characteristics. However, direct neasures of worker productivity
are hard to obtain, so econom sts usually nmust rely on proxies
for worker productivity when conducting enpirical research. The
difficulty wwth this approach is that whether these proxies
reflect productivity differences is always in doubt, making it
difficult to distinguish between conpeting nodels. However, data
such as the WECD, by conbi ning worker and plant data, avoids
these difficulties by allowi ng researchers to directly conpare

% For a conplete discussion of the analysis discussed in this section
see Hell erstein, Neumark, and Troske (1994).
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estimates of the relative wages of workers with estinates of
wor kers' relative marginal productivity.

As an exanple, consider Hellerstein, Neumark and Troske
(1994). This paper uses a production function approach, where
workers with different characteristics are treated as substitute
| abor inputs in the plant, to directly estimate the margi nal
product of workers. These estinmates are then conpared with
estimated wage differentials anong groups of workers. This
anal ysis represents a departure fromnost of the existing
enpirical literature on wage determ nati on because the authors
directly conpare estimates of workers' relative wages with
estimates of workers' marginal products. Two of the findings
fromthis analysis are: 1) there is no significant difference in
t he margi nal product and margi nal wages of married workers, and
2) the marginal wages of wonen appear to be significantly | ess
than their marginal product. Wile these results are tentative
t hey suggest two things. First, explanations for the observed
marri age prem um shoul d focus on whether marriage is a signal for
i nherent productivity differences between married and single nen
or whether marriage in sone way nmakes nen nore productive.
Second, explanations for the gender wage gap should focus on why
wonen receive | ower wages than nen and not on why wonen are |ess
productive than nen. However, the primary inportance of these
results is again the new insight into the wage determ nation
process that we gain using enployer-enpl oyee matched dat a.

C. Technol ogy Use and Worker Wages®!

Wil e there has been growi ng interest anong both econom sts
and policy nmekers regarding the inportance of skill-biased
techni cal change in determ ning both the rate of return to

%1 For a conplete discussion of the issues in the section see Dons,
Dunne, and Troske (1994).
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education and the increasing wage differential between skilled
and unskilled workers, there have been few mcro-|evel studies
whi ch contain direct evidence on the effects of technical change
on wor ker wages. One of the principle reasons why, is the |ack
of data linking a plant's use of advanced technol ogy and the
plant's demand for skilled labor. Linking the WECD with the

pl ant -1 evel data from Census Bureau's Survey of Manufacturing
Technol ogy, whi ch asks manufacturers about their use of advanced
manuf acturing technology in the plant, creates a data set which
contains direct neasures of a plant's use of technol ogy, al ong
with information on the characteristics of workers in the plant.
These data can then be used to exam ne the effect of technol ogy
use on the wages and skill m x of workers in the plant.

As an exanple of this, consider Donms, Dunne and Troske
(1994). Results in this paper show that plants that use advanced
technol ogy capital in production, and that produce nore conpl ex
products, do pay workers higher wages. However, these authors
al so show that a significant portion of this premumis accounted
for once they control for cross-plant differences in worker
skill. These results are consistent wth the hypothesis that
much of the recent increase in the dispersion of wages is the
result of skill-biased technical change. However, these results
al so represent one of the first successful attenpts to show that
wor ker skill varies systematically with enployer characteristics.

V. Summary

Results fromexamning the quality of the WECD are m xed.
The results from Section Il shows that while a rather snal
per cent age of workers and plants appear in the WECD, it does
appear that workers are being matched to the correct
establishments. The results from Tables 8 and 9 show that, while
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the WECD data is not a representative sanple of the underlying
popul ati on of workers and plants, it is possible to construct

wei ghts so that estimates of characteristics using these data
nore closely resenble estimtes of these characteristics from
data on the underlying popul ation. Even nore inportantly, the
results in Table 10 show that these data are capabl e of
replicating relationships found in both the original data and in
previ ous research based on alternative data sources. This latter
finding in particul ar suggests that these data are capabl e of

i nvestigating hypothesized rel ati onshi ps between worker and pl ant
characteristics that are derived fromtheoretical nodels.

Evi dence on this point is found in Section IV where | present
exanpl es of how these data have been used to investigate

hypot heses regardi ng the determ nation of worker wages. | should
poi nt out however, that these data will offer only limted
support for theories. They can show whet her or not the

hypot hesi zed rel ati onships are present in a select sanple of

wor kers and plants -- they may not generalize to the entire
popul ati on. However, given the uni queness of these data, even
with these limtations, these data should prove to be a val uable
research tool

Vi . Future Pl ans

One of the strongest conclusions that energes fromthis
anal ysis is that creating enpl oyer-enpl oyee natched dat abases
requires very detailed information upon which to base the match.
The two maj or weaknesses of the WECD are a direct result of not
havi ng detailed place-of-work information. First, the nunbers in
Table 5 show that, even with the relatively detailed industry and
| ocation information avail abl e, over 80% of manufacturing plants
are not unique in an industry-location cell, and therefore,
cannot be uniquely matched to workers. This in turn causes the
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VECD to be a nonrandom sanple. Second, prelimnary analysis
suggested that it woul d have been inpossible to accurately match
nonmanuf act uri ng workers and enpl oyers given the avail abl e
| ocation information. Thus, the WECD only contain data for
manuf acturi ng workers and enpl oyers. (Qbviously, if we hope to
produce | arger nore representative enpl oyer-enpl oyee nmat ched
dat abases contai ning workers and enpl oyers fromall sectors of
the econony we will need nore detailed information to |ink
wor kers to enpl oyers.

Luckily, it appears that nore detailed information is
avai lable. Currently, the SSEL contains the nane and street
address for all establishnents in the United States. In
addition, the nane and address of a worker's enployer is
collected on the long-formof the Decennial Census.
Unfortunately, it was not possible to use this information when
constructing the WECD, because this information was destroyed
prior to starting the WECD project. However, in the future this
information will be kept and nmade available to researchers at the
Census Bureau. This nore detailed information, in conjunction
w th business nanme and address matching al gorithns, should all ow
us to construct larger, nore representative enpl oyer-enpl oyee
mat ched data bases, and allow us to extend these databases to
nonmanuf act uri ng workers and enpl oyers.

Prelimnary tests of this hypothesis could occur quite soon.
The Census Bureau is currently planning on replacing the |ong
form questionnaire with the "Conti nuous Measurenent” (CM survey,
which will be a nonthly household survey designed to collect |ong
formdata continuously. The Center for Econom c Studies has
begun working with the individuals in charge of processing the CM
data to ensure that the data are processed in ways that wll
hel ps us |ink workers and enployers. Prelimnary tests of the CM
survey are schedul ed for January 1995. Data fromthis test wll
be made available to the Center for Econom c Studies shortly
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afterwards. The data fromthis test will allow us to determ ne
whet her having nore detail ed nane and address information does
produce a nore representative sanple. |If these tests are
successful, and if the CM program becones fully operational in
1999 as is currently planned, then we should be able to start
produci ng yearly versions of the WECD as soon as 2000.
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Table 1

Comparing Matched Plant and Worker Data

Only Workers Between Age 18 and 65

Who Usually Worked Only Plants with More than 10%
All Matched Workers and Plants 30-65 Hours a Week of the Workforce Matched
@ @ ©)
SSEL Worker Earnings 1) 24371.17 25204.59 23542.37
(148.27) (144.09) (179.40)
SDF Worker Earnings ) 24317.26 24530.20 23838.04
(115.28) (117.45) (207.58)
Log Difference (across plants) 3) -0.048 0.003 -0.006
(0.005) (0.005) (0.008)
D (SSEL Worker Earnings, SDF Worker 0.47 0.45 0.33
Earnings) 4) (0.001) (0.001) (0.001)
Mean Total Employment in Plants 5) 151.43 156.29 105.74
(4.32) (4.48) (4.70)
Mean Proportion of Workers Matched to the 0.16 0.15 -
Plants (6) (0.002) (0.002)
Number of Plants (7) 15,435 14,851 7226

Note: The numbers in parentheses are standard errors except for row (4) where they are p-values.
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Table 2

Comparing Matched Plant and Worker Data by Size and Region
For Workers Between 18 and 65 Who Usually Worked Between 30 and 65 Hours a Week

SSEL SDF Worker
Worker Earnings Log D(SSEL Earnings, Proportion Number of
Earnings Difference SDF Earnings) Matched Plants
Panel A - Plant Size (Total Employment)
1-9 24146.61 22173.18 0.142 0.20 0.40 2277
(381.37) (453.24) (0.02) (0.0001) (0.006)
10-24 24955.41 23803.62 -0.001 0.32 0.16 2718
(436.68) (302.33) (0.01) (0.0001) (0.003)
25-49 25252.59 24286.80 -0.040 0.41 0.10 2542
(425.09) (304.20) (0.01) (0.0001) (0.002)
50-99 24628.26 24205.75 -0.025 0.52 0.09 2746
(289.74) (182.88) (0.009) (0.0001) (0.002)
100-249 25185.07 25068.49 -0.014 0.60 0.08 2640
(237.41) (174.12) (0.020) (0.0001) (0.001)
250-499 25408.95 25908.63 -0.033 0.68 0.08 1079
(306.91) (274.49) (0.010) (0.0001) (0.002)
500-999 27881.66 25950.63 -0.026 0.76 0.08 520
(428.18) (427.73) (0.011) (0.0001) (0.003)
1000+ 34280.33 35850.85 -0.036 0.78 0.08 329
(531.51) (576.57) (0.013) (0.0001) (0.004)
Panel B - Census Division
New England 27432.81 26314.58 0.032 0.41 0.12 1429
(520.59) (496.30) (0.015) (0.0001) (0.005)
Mid. Atlantic 26446.22 25092.65 0.009 0.46 0.14 3391
(357.98) (231.26) (0.010) (0.0001) (0.003)
East-No. 26149.54 25887.90 -0.012 0.44 0.14 4224
Central (268.08) (208.37) (0.009) (0.0001) (0.003)
West-No. 23895.70 24537.35 -0.037 0.46 0.16 1198
Central (434.34) (438.11) (0.018) (0.0001) (0.005)
South Atlantic 23132.80 22138.76 0.020 0.43 0.14 768
(323.94) (310.25) (0.014) (0.0001) (0.004)
East-So. 21531.13 21325.68 0.007 0.47 0.14 768
Central (397.98) (571.55) (0.021) (0.0001) (0.006)
West-So. 21570.96 21555.19 -0.015 .040 0.17 900
Central (443.11) (367.30) (0.022) (0.0001) (0.007)
Mountain 21132.11 20512.80 0.027 0.38 0.17 318
(663.16) (636.55) (0.044) (0.0001) (0.011)
Pacific 26503.12 24931.35 0.038 0.36 0.20 891
(649.21) (501.76) (0.025) (0.0001) (0.009)

Note: The numbers in parentheses are standard errors except in column (5) where they are p-values.

36



Table 3

Comparing Matched Plant and Worker Data by Industry

For Workers Between 18 and 65 Who Usually Worked Between 30 and 65 Hours a Week

SSEL SDF Worker
Worker Earnings Log D(SSEL Earnings, Proportion Number of
Industry Earnings 2) Difference SDF Earnings) Matched Plants
1) @3) @) ®) ()
Food 24055.82 23750.41 -0.01 0.48 0.12 1665
(347.16) (421.18) (0.01) (0.0001) (0.003)
Tobacco 22557.58 26785.83 0.24 0.68 0.08 25
(2502.03) (2020.56) (0.09) (0.0002) (0.01)
Textile 20419.94 20618.58 -0.03 0.46 0.13 438
(561.06) (660.45) (0.03) (0.0001) (0.01)
Apparel 15462.98 16470.58 0.02 0.33 0.13 559
(380.04) (544.22) (0.03) (0.0001) (0.01)
Lumber 20039.38 23254.54 0.08 0.27 0.19 572
(460.79) (912.31) (0.03) (0.0001) (0.01)
Furniture 20047.37 22125.10 0.02 0.42 0.19 379
(421.61) (996.03) (0.03) (0.0001) (0.01)
Paper 26981.37 27280.02 -0.04 0.50 0.10 866
(303.99) (525.90) (0.02) (0.0001) (0.004)
Printing 19348.33 21666.39 0.09 0.44 0.16 1228
(313.51) (362.91) (0.02) (0.0001) (0.01)
Chemicals 30598.58 30012.29 -0.03 0.28 0.17 1165
(641.66) (501.74) (0.02) (0.0001) (0.01)
Petroleum 37282.11 33492.94 -0.13 0.07 0.17 161
Refining (1434.79) (1502.55) (0.05) (0.38) (0.02)
Rubber 23691.93 24052.27 -0.03 0.45 0.12 717
(467.37) (467.37) (0.02) (0.0001) (0.01)
Leather 16662.93 17503.39 0.05 0.46 0.14 178
(754.53) (777.90) (0.05) (0.0001) (0.01)
Stone 26068.61 25288.76 -0.06 0.41 0.14 853
(409.75) (528.45) (0.02) (0.0001) (0.01)
Primary 26942.87 27624.96 -0.02 0.45 0.12 898
Metals (372.66) (702.90) (0.02) (0.0001) (0.005)
Fabricated 26287.79 26299.20 -0.04 0.33 0.14 1490
Metals (500.68) (484.06) (0.02) (0.0001) (0.005)
Machinery 27216.31 28512.74 0.02 0.34 0.19 1421
(324.71) (576.73) (0.02) (0.0001) (0.01)
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Table 3 - cont.

SSEL SDF Worker
Worker Earnings Log D(SSEL Earnings, Proportion Number of
Industry Earnings 2) Difference SDF Earnings) Matched Plants
@ ©) “4 ®) (6)
Electrical 23467.39 25601.72 0.06 0.40 0.13 726
Equipment (394.61) (608.20) (0.02) (0.0001) (0.01)
Transpor- 26112.19 26212.33 0.01 0.52 0.17 715
tation (455.76) (534.98) (0.02) (0.0001) (0.01)
Instruments 28540.42 29043.37 0.02 0.18 0.17 257
(1049.58) (950.43) (0.05) (0.0041) (0.02)
Misc. 20423.02 22959.16 0.07 0.26 0.17 538
(427.49) (696.47) (0.03) (0.0001) (0.01)

Note: The numbers in parentheses are standard errors, except in column (4) where they are p-values.
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Table 4

Number and Mean Earnings of SDF and WECD Workers By Industry

Industry

Food
Tobacco
Textile
Apparel
Lumber
Furniture
Paper
Printing
Chemicals
Petroleum
Rubber
Leather
Stone

Primary
Metals

Fabricated
Metals

Machinery

Electrical
Equipment

Transpor-
tation

Instrument
Misc.

Total

SDF Workers
(€]
231420
7393
121159
161014
134031
92274
106615
282069
176282
27194
109594
24484
88855
126963

185281

373079
281519

379002

92684
176074

3,176,986

WECD

Workers

@
20597
1379
6485
6255
3856
3217
14411
11510
12089
1913
8608
2442
6666
17224

13435

17313
14633

30622

2406
4442

199,558

Proportion
Matched

©)
0.09
0.19
0.05
0.04
0.03
0.04
0.14
0.04
0.07
0.07
0.08
0.10
0.08

0.14

0.07

0.05

0.05

0.08

0.03
0.03

0.06

Mean Earnings

Mean Earnings WECD Log
SDF Workers Workers Difference
4 5 (6)
22,131 23,619 0.07
35,899 35,890 0.00
18,307 19,228 0.05
13,946 14,722 0.05
18,214 26,448 0.37
18,576 20,482 0.10
29,322 31,217 0.06
23,143 21,154 -0.09
33,342 33,183 0.00
36,301 37,633 0.04
23,484 25,854 0.10
16,025 16,606 0.04
24,271 26,167 0.08
28,897 31,854 0.10
25,108 27,417 0.09
28,804 31,515 0.09
27,810 25,342 -0.09
32,035 35,379 0.10
29,057 29,868 0.03
21,693 21,264 -0.02
25,558 28,107 0.10
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Table 5

Number, Proportion and Average Total Employment of All, Unique, and Matched Plants By Industry

Industry

Food
Tobacco
Textile
Apparel
Lumber
Furniture
Paper
Printing
Chemicals

Petroleum
Refining

Rubber
Leather
Stone

Primary
Metals

Fabricated
Metals

Machinery

Electrical
Equipment

Transpor-
tation

Instrument
Misc.

Total

SSEL
Plants

)
19117
134
5838
21275
31573
11168
6126
58803
11659
2161

14435
1897
15245
6548

35513

49097
15941

10002

9688
16251

342,471

Propor- SSEL Unique WECD
Unique WECD tion Proportion Plant Plant Plant
Plants Plants Unigue Matched Emp Emp Emp
@ 3 4 ®) (6) ) (C)]
6598 1801 0.35 0.09 75.6 89.9 143.4
75 25 0.56 0.19 297.4 417.5 844.0
1804 466 0.31 0.08 112.0 124.4 161.4
2858 643 0.13 0.03 47.9 76.7 110.5
3845 657 0.12 0.02 22.2 31.3 525
1612 421 0.14 0.04 45.3 50.8 64.5
2342 888 0.38 0.15 103.1 123.7 163.5
5514 1491 0.09 0.03 26.3 39.3 75.3
3914 1230 0.34 0.11 74.3 825 126.9
922 165 0.43 0.08 534 67.3 130.8
2884 752 0.20 0.05 60.8 93.1 155.0
767 198 0.40 0.10 62.2 76.0 118.1
4368 931 0.29 0.06 34.2 44.4 80.0
2843 934 0.43 0.14 109.7 130.9 222.1
6742 1580 0.19 0.04 41.7 61.3 121.6
6255 1514 0.13 0.03 39.1 68.5 127.8
2887 757 0.18 0.05 97.4 142.3 240.0
3170 762 0.32 0.08 180.7 241.9 448.4
1851 283 0.19 0.03 99.6 123.6 229.4
2698 646 0.17 0.04 24.2 36.7 66.6
63,949 16,144 0.19 0.05 52.2 84.5 146.3
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Table 6

Number and Mean Earnings of SDF and WECD Workers By Census Division

Number
Census of SDF
Division Workers
(1)
New 189131
England
Mid. 469899
Atlantic
East-No. 772079
Central
West-No. 276567
Central
South 479648
Atlantic
East-So. 234695
Central
West-So. 293049
Central
Mountain 105588
Pacific 356322

Number of
WECD
Workers

@

17673

37820

69986

18682

20263

11066

12234

3408
8426

Proportion
Matched

(©)
0.09

0.08

0.09

0.07

0.04

0.05

0.04

0.03

0.02

Mean Earnings
SDF
Workers

4)

28781.95

27559.07

27362.52

23049.96

22508.84

20469.50

23764.57

24224.02

28571.62

Mean Earnings
WECD
Workers

®)

28822.79

27151.79

30617.08

26582.73

25788.60

23810.22

23212.54

23400.80

33644.64

Log

Difference

(6)
0.00

0.01

-0.05

-0.06

-0.06

-0.07

0.01

0.02

-0.07
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Table 7

Number, Proportion and Average Total Employment of SDF, Unique, and Matched Plants
By Plant Size and Census Division

1-9
10-24
25-49
50-99

100-249
250-499
500-999

1000+

New
England

Mid.
Atlantic

East-No.
Central

West-No.
Central

South
Atlantic

East-So.
Central

West-So.
Central

Mountain

Pacific

SSEL Unique
Plants Plants
(1) (2
161192 24765
74981 12944
41796 8415
28877 7014
22599 6401
7973 2259
3378 1197
1675 654
23616 5416
54657 12063
65381 13629
23252 5478
50336 8013
19235 3847
34872 5831
15868 2553
55254 7119

SSEL Unique WECD
WECD Proportion Proportion Plant Plant Plant
Plants Unigue Matched Emp Emp Emp
3) 4 (5) (6) ] (8)
Panel A - Plant Size (Total Employment)
2924 0.15 0.02 4.1 4.1 5.0
3088 0.17 0.04 15.5 15.7 16.2
2687 0.20 0.06 34.9 35.2 35.9
2821 0.24 0.10 70.1 70.8 71.2
2673 0.28 0.12 154.2 155.8 156.3
1091 0.28 0.14 345.8 347.9 346.5
526 0.35 0.16 679.3 680.2 683.3
334 0.39 0.20 2411.6 2450.2 2527.3
Panel B - Census Division
1560 0.23 0.07 48.8 67.8 153.2
3667 0.22 0.07 46.4 70.4 116.2
4526 0.21 0.07 59.3 95.6 165.8
1308 0.24 0.06 56.2 84.7 153.5
1866 0.16 0.04 58.9 108.5 178.6
815 0.20 0.04 69.9 113.9 169.9
1025 0.17 0.03 47.4 72.9 123.2
385 0.16 0.02 38.6 63.7 111.7
992 0.13 0.02 44.1 73.6 104.5
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Table 8

Comparing the Characteristics of SDF, CPS, and WECD Workers

1988 May WECD Workers
CPS Workers WECD Workers Weighted
SDF Workers Manufacturing 3) 4)
(€] @
Percent Male 66.9 65.4 70.1 66.9
Percent Non-Hispanic White 85.2 88.8 89.6 88.3
Percent Now Married 67.3 66.7 71.0 67.7
Occupation
Percent Manager and Professional 18.2 18.6 16.4 19.2
Percent Technical, Clerical, and Sales 21.6 20.8 19.7 214
Percent Production Worker 60.2 60.6 64.0 59.4
Percent in Region
Northeast 20.8 27.6 27.9 19.9
Midwest 33.0 284 445 33.3
South 31.7 325 21.8 33.8
West 14.5 11.5 5.9 11.8
Mean Age 38.9 38.3 39.9 38.8
(387 (387 (39) (39)
Mean Number of Weeks Worked 47.5 - 48.9 48.2
(52) (52) (52)
Mean Usual Hours Worked Per Week 41.2 41.0 41.7 41.3
(40) (40) (40) (40)
Mean Wage or Salary Income 25558.1 - 28106.7 25676.8
(21000) (25000) (25000)
Mean Hourly Wage 13.25 10.30 13.87 12.90
(10.58) (9.08) (11.96) (11.96)
Number of Workers 3,176,986 4757 199,558 1,639,556.2
Note: Numbers in parentheses are the medians of the distribution. The reference period for Number of Weeks Worked, Usual

Hours Worked Per Week, Wage or Salary Income and Hourly Wage is the previous year (1989) for SDF and WECD workers, and
the previous week for the CPS workers. For the SDF and WECD workers Hourly Wage is estimated as: (Wage or Salary Income
+ Number of Weeks Worked) +

Usual Hours Worked Per Week.
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Table 9

Characteristics of SDF Plants, Unique Plants, and WECD Plants

Mean
Employment

Mean Annual
Payroll

Average
Earnings

Percent in Place

Percent Multi-
unit

Plant Age
0-4
5-9
10-14
15+

Percent in
Region

Northeast
Midwest
South
West

Number

SSEL Plants Unigue Plants
(€] @
52.20 84.50
(11) (16)
1,414,237 2,377,177
(199,000) (312,000)
21,495.54 21,916.90
(18,686.36) (19,500.00)
74.1 87.7
20.0 31.1
26.8 19.4
18.5 22.7
23.3 30.2
26.9 27.8
229 27.4
25.9 29.9
30.5 27.6
20.5 15.1
342,524 63,949

Unique Plants

Weighted
(3)

60.21
(16)

1,688,294
(312,000)

21,819.17
(19,500.00)

61.1

20.1

21.4
25.4
24.7

28.5

22.0
24.3
31.2
12.6

381,309.22

WECD Plants
WECD Plants Weighted
(4) (5)

146.27 63.3
(43) (43)

4,411,189 1,731,777

(943,000) (943,000)

24,088.37 22,540.01

(22,531.25) (22,531.25)
89.1 61.1
44.3 22.7
5.9 8.8
20.8 27.3
41.5 29.3
31.9 34.6
32.4 23.4
36.1 25.9
22.9 33.3
8.5 17.3
16,144 317,440.76

Note: The numbers in parentheses are medians of the distribution.
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Table 10

Regression of Worker Wages for SDF and WECD Workers

SDF Workers SDF Workers without WECD WECD Workers
with Match Match Workers Weighted
(1) (2 (3) (4)
Intercept 1.55 1.55 1.41 1.34
(0.008) (0.008) (0.031) (0.02)
Exp 0.06 0.06 0.06 0.07
(0.001) (0.001) (0.002) (0.002)
Exp? *10 -0.02 -0.02 -0.02 -0.03
(0.001) (0.001) (0.001) (0.001)
Exp3*1000 0.05 0.05 0.05 0.07
(0.002) (0.002) (0.004) (0.004)
Exp**10000 -0.05 -0.05 -0.04 -0.06
(0.002) (0.002) (0.004) (0.004)
Female -0.17 -0.17 -0.17 -0.18
(0.002) (0.002) (0.004) (0.004)
Married 0.13 0.13 0.12 0.13
(0.001) (0.001) (0.002) (0.003)
Black -0.06 -0.06 -0.04 -0.05
(0.002) (0.002) (0.004) (0.005)
Female*Married -0.14 -0.14 -0.13 -0.14
(0.002) (0.002) (0.004) (0.004)
Female*Black 0.08 0.08 0.07 0.08
(0.004) (0.004) (0.007) (0.008)
Educl
Educ2 0.13 0.13 0.10 0.12
(0.001) (0.001) (0.002) (0.003)
Educ3 0.21 0.21 0.17 0.18
(0.002) (0.002) (0.003) (0.003)
Educ4 0.41 0.41 0.36 0.39
(0.002) (0.002) (0.004) (0.004)
Educ5 0.55 0.55 0.49 0.47
(0.003) (0.003) (0.006) (0.006)
Match 0.03
(0.002)
Adj. R? 0.50 0.50 0.51 0.47
Number Obs. 704,373 704,373 185,186 185,007

Note: These regressions only include workers who are between 18 and 65 years old, who usually work between 30 and 65 hours
per week, and who have average wages between $2.50 and $100.00 an hour.
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Table 11

Plant Level Regression of Log Average Earnings in the Plant

Unique Plants WECD Plants
SSEL Plants Unique Plants Weighted WECD Plants Weighted
(€] @ 3 4 ®)
Intercept 2.34 2.46 2.35 251 2.25
(0.017) (0.04) (0.035) (0.114) (0.082)
Log 0.18 0.15 0.17 0.13 0.23
Employment (0.003) (0.005) (0.005) (0.010) (0.010)
Log -0.02 -0.01 -0.01 -0.01 -0.02
Employment (0.000) (0.001) (0.001) (0.001) (0.002)
Squared
Place 0.03 -0.10 -0.07 -0.18 -0.10
(0.013) (0.036) (0.025) (0.082) (0.056)
Multi-unit 0.16 0.16 0.14 0.13 0.13
(0.004) (0.008) (0.009) (0.011) (0.015)
Plant Age
0-4 -0.19 -0.19 -0.17 -0.18 -0.18
(0.004) (0.009) (0.009) (0.015) (0.015)
5-9 -0.10 -0.11 -0.11 -0.10 -0.08
(0.003) (0.007) (0.008) (0.012) (0.013)
10-14 -0.05 -0.06 -0.04 -0.06 -0.07
(0.004) (0.008) (0.008) (0.011) (0.013)
Region
Northeast 0.13 0.14 0.22 0.08 0.32
(0.012) (0.036) (0.020) (0.103) (0.051)
Midwest -0.01 0.05 0.10 0.005 0.15
(0.012) (0.036) (0.021) (0.103) (0.051)
South -0.02 0.05 0.15 -0.02 0.19
(0.012) (0.036) (0.020) (0.103) (0.050)
West
Adj. R? 0.23 0.25 0.22 0.30 0.29
Number 234,694 49,735 49,698 15,138 15,137

Note: Standard Errors are in parenthesis
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Fercent of Workers

Figure 1 - Educational Distribution of SDF and WECD Workers
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Worker Variables Available from the WECD

Place of Residence: State Code

Place of Residence: County Code

Place of Residence: Place Code

Place of Residence: Block Code

Sex

Detailed Race Code (Three-Digit Race Code)
Age

Marital Status

Person Weight

Place of Birth

Citizenship

Year of Entry

School Enroliment

Highest Degree Completed

Ancestry (Six-Digit Code)

Mobility Status (Where Lived on April 1, 1985)
Language Other Than English at Home
English Ability

Military Service

Work Limitation Status

Mobility Limitation

Personal Care Limitation

Number of Children Ever Born

Hours Worked Last Week

Principal Means of Transportation to Work
Time of Departure for Work

Travel Time to Work

Occupation (Three Digit Code)

Class of Worker

Worked Last Year (1989)

Week Worked Last Year (1989)

Usual Hours Worked Last Year (1989)
Wage or Salary Income (1989)

Nonfarm Self-Employment Income (1989)
Farm Self-Employment Income (1989)
Interest, Dividends, and Net Rental Income (1989)
Social Security Income (1989)

Public Assistance Income (1989)
Retirement Income (1989)

All Other Income (1989)

Table A.1
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Establishment Variables Available in the LRD

Total Value of Shipments

Four-Digit SIC Code

Establishment State Code
Establishment County Code
Establishment Place Code

Value Added

Value of Resales

Receipts for Contract Work
Miscellaneous Receipts

Total Employment

Total Employment-Production Workers
Total Production Worker Manhours
Total Salary and Wages

Total Production Worker Wages

Total Supplemental Labor Costs
Legally Required Supplemental Labor Costs
Cost of Materials

Cost of Resales

Cost of Fuels

Cost of Purchased Electricity

Cost of Contract Work

Beginning of Year Inventory: Finished Goods
Beginning of Year Inventory: Work-In-Progress
Beginning of Year Inventory: Materials
Beginning of Year Inventory: Total

End of Year Inventory: Finished Goods
End of Year Inventory: Work-In-Progress
End of Year Inventory: Materials

End of Year Inventory: Total

New Building Expenditure

New Machinery Expenditures

Used Capital Expenditures

Beginning of Year: Building Assets
Beginning of Year: Machinery Assets
End of Year: Building Assets

End of Year: Machinery Assets
Building Depreciation

Machinery Depreciation

Building Retirements

Machinery Retirements

Material Code

Product Code



