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ABSTRACT

Recent interest in efficiency wage and insider/outsider nodel s of wage
deternminati on has drawn attenti onto enpl oyer-based wage differences. Ater-
natively, these differences nay simply refl ect temporary, random errors by
wage-setters. This paper provides strong evi dence agai nst the possibility
that enpl oyer wage variations are temporary or randm al ong wth addi tional
verificationof the existence of substantia enpl oyer wage differences wthin
and between industri es.

The vari ance of wages i s anal yzed in a uni que data set: wages paid to
individual workers in sel ected bl ue- and white-collar occupati ons from a
six—year panel of employers wthin a singl e standard metropolitan statistical
area. The nost conservative estinate of establishnent wage differentialsin
th's sample (controlling for very detailed job classification) yields a stan
dard devi ati on of approximately 12 percent wthin industry, or 18 percent,
including interindustry differentials. Vege di fferences anong enpl oyers are
shown to be virtual |y stationary over tine and rel ated to establ i shnent si ze,
but not consistently to changes in establishnent enpl oynent.
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I. Introduction

The exi stence of large employer-based Wage di f f er ences anong appar -
ently equival ent workers is often taken as supporting evi dence for the exis-
tence of efficiency wages or inplicit profit-sharing (see Dickens and Katz
[1987j, for example).l The two nai n a ternative hypot heses that have been
explored are sorting by worker-qual ity and by compensating differentias, nei-
ther of which has found strong support in statistical tests. This paper tests
a third aternative, whether wage di fferences anong employers are the resul t
of random, temgorary erors.

If enployer differentialsare theresult of errors, the efficiency of
the | abor narket nay be enhanced by their elimnati on, perhaps through govern-
nent subsidies of infornationgathering and di ssemnation. n the other hand,
iIf these differentials are efficient wages o profit—shares, they nay be ap-
propriate secondbest sol utions to nonitoring or agency probl ens endemic tO
the | abor narket, but have inplications for other policy, such as trade or
antidiscrimnation policy, as denonstrated i n Bulow and Summers (1986), Of
for macroeconomic policy, as shovn IN Weitzman (1986).

Bfici ency wage arguments posit causal ity between workers' wages and
onthe-job productivity (Yellen [1984], Stiglitz [1984]). Thus, some enpl oy-
ers nay naximze profits by paying a differentia above t he market—clearing
wage, if resulting increments iN productivity exceed costs of the differen
tial. A least five sources of increased productivity have been modeled:
reduced noni toring(or shirking) costs (for example, Bulow and Summers
[1986]), decreased turnover (Salop [1979]), soci ol ogi cal consi derations
(Aerlof [1982]), narket insul ation, and corporate consi stency (Doeringer and

Piore [1971}]).
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In contrast, inplicit profit—sharing nodel s of wage variati on(al so
cal | ed insider/outsider, rent-sharing, and bargaining nodel S) assure the ex-
istence of variationsinfims' rents and iN employees' bargai ni ng power (or
agency costs). These conditions introduce the possibility of rent—capture by
enpl oyees, al though the nodel s differ inthe identity of agents and enforce-
ment mechanisms. The players are clearest in the case of unionism; ot herw se,
t he workers' bargai ning agent is not obvious, although economists have | ong
noted the exi stence of infornal organization by nonunion workers (Dunlop
[1957]), I ncl udi Ny union—threat ef fect versi ons (Dickens [1986]) and nanage-
ria capitalism/agency COSt versions (Aoki [1984]).

Thi s paper focuses onthe alternative expl anati onthat wage differ-
ences anong enpl oyers sinply refl ect random errors by wage-setters. Semnal
articles by stigler (1962) and Rothschild and Stiglitz (1976) |aunched a fam
ily of pureinfornationnodel s that use costly job search to expl an wage
di spersion. Expensive job search allows the narket to sustain a range of
wages because a worker's gai n fromfurther search becomes uncertain, rather
than a known quantity. Wiile nean wages for a particul ar type of worker are
equal to the worker's narg nal product, the costs of infornation introduce an
error termwth a variance that is a positive function of the search and no-
bility costs for workers or enpl oyers. Thus, if enpl oyers adjust al workers!
wages in tandem errors nay be correl ated acraoss occupations for an enpl oyer.

Mist previous enpirical studies of interemployer wage differential s
have focused on national interindustry differences.” Because of data |inmitar
tions, these studi es have been unabl e to control well for local |abor narket
conditions or detailed occupati on, to compare differential s between industries
tothose wthinindustry, or toinvestigatethe stability of enpl oyer differ-

entia s over tine
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Thi s paper provides newinsight into establishment—based wage vari a-
tion, using a uni que data set prepared for the author by the US Bureau of
Labor Satistics. The wages of nonsupervisory white— and bl ue-col | ar workers
inonecity are examned t o see vhet her enpl oyer differentials exist wthin a
singl e | abor narket, whether they are stabl e over the course of six years, and
whet her they are associ ated wth growth or shrinkage of the establ i shnent.
Védge variation between industries i s al SO compared to that wthin industry.
Inaddition, theresults are compared to those in the Qurrent Popul ation Sur-
vey inorder to estinate the imgortance of interenpl oyer wage variation as a
sour ce of wage variation in the economy as a wol e.

The results cast |ight on the nature of wage differences anong enpl oy-
ers and onthe plausibility of other proposed sources of wage variation by
enpl oyer. A nunter of previous studies find it unlikely that enpl oyer differ-
ential s ari se from systenati c sorting of workers by neasured or unmeasured
ability wthin occupation. * Bven stronger enpirical evidence terds torefute
the hypot hesi s that wage di f f erences anong enpl oyers compensate for establish-
mentwide variations in working conditi ons.” This paper provi des evi dence of
substanti al wage di fferences anong enpl oyers wthina single city. This find
ing greatly reduces the possibility that regionwide compensating differential s
for cost of living are the nai n source of enpl oyer differentials.’

The naj or contribution of this paper is the finding that interemployer
wage di fferences, and rankings of enpl oyers by wage, are virtual ly stati onary
over six years. Thisresult eliminates random variations (generated or per-
petuated by costly infornation) as alikely s ou.of enployer differentials.

The persi stence of establishnent wage differentials is consistent wth earlier
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findings that enpl oyer wage differences are associ ated wth neasurabl e charac-
teristics of enpl oyers, such as establ i shnent si ze and product narket (Groshen
[1988b]) .

Rrocess of eimnation | eaves the door open for the two provocative
types of nodel s of enpl oyer wage variation(effici ency wages and rent—sharing)
that have generated consi derabl e interest. The concl usi onidentifies several
key characteristics of interemployer wage differentia sthat need to be ac-
counted for in any version of these nodel s i nvoked.

II. The Data

The data used inthis study are a uni que set compiled for the aut hor
by the US Bureau of Labor Satistics, fromAea Qcupati onal Vége Surveys
(aws) for asingle netropolitan statistical area (Msa) over the course of six
years. The variabl es i ncl ude t he wage, sex, occupation, and establ i shnent
identifier of individual workers in nonsupervisory positions. Veges are the
straight-ti ne hourly wages (no overtine or shift premia i ncl uded) of hourly
vorkers, and the average hourly earnings of incentive workers. Although con-
fidential ity restrictions prohibit the rel ease of employers' nanes, the data
I ncl ude uni que establ i shnent identifiers and two plant characteristics: size
class and two-digit Sandard Industry Qassification(SQ code

Thi s survey has the following advantages: it allows control for Msa,
It includes nany different industries, and it is longitudina in establish
nents. | n addition, the surveys cover a broad mix of occupations: white— and
bl ue-col | ar, professional, skilled, and unskilled. The occupations surveyed
bel ong to four na@j or groups: clerical/office workers, professional personnel ,

custodial/material-movement WOrkers, and maintenance/toolroom/powerplant occu-
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pations. (Appendix A presents a complete |ist of the occupations covered in
t he survey. )

An inportant feature of these data i s specificity of the occupation
definitions, which are actually job classifications and are nore detai |l ed t han
four—digit Dctionary of Qcupational Titles or Cansus codes. For example,
secretaries are divided into five occupation cl asses, depending ontheir re-
sponsi bi lities, and di stingui shed from other clerical occupati ons such as
stenographers (three classes), typists(three classes), and file clerks (four
classes). This level of detail provides strong control for hunan capital as
producti vel y used. (Groshen [1988b] tests this assertion.) For brevity in
the discussion that follows, the termoccupation wll be used instead of aws
job classification, the nore accurate term.

Intotal, the particul ar survey analyzed bel owcovers 88 occupat i ons
and 241 establ i shnents in 42 two—digit S Ccategories. nfidentiality re-
strictions prevent the Bur=au of Labor Satistics fromreleasingthe identity
of the vMsa or the exact years covered. The Msa is described as located in the
northeast region of the country and not wdely di spersed geographically. The
six consecutiveyears fall between 1974 and 1981 °

Tabl e 1 presents a summary of characteristics of the sanple. Almost
hal f (108) of the establishments are covered for the full six years; the re-
nai nder are fairly evenly split between those present for the first three
years and the | ast three years, except for the few(7 percent) wth missing
ceta for one or nore years. Thus, the data cover 1, 008 establishment—years.
Inany year, well over half of the establishnents are anong t hose covered for
the full six years. Approximately 17,000 i ndividual s are surveyed per year,
for agrand total of 101, 990 observations.
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Because the aws occupations are found in nany different industries and
firms, the | abor narkets for such occupati ons nay be nore competitive than the
narkets for nore industry-specific or firm-specific occupations. V@rkers can
be expected t0 be nore mobile when their skills are readily transferabl e anong
nany di fferent enpl oyers. Thus, we would exgect the wages of workers in aws
occupati ons to be nore standard acr oss employers t han woul d t he wages of wor k-
ers in | ess common occupat i ons.

However, because they are common to nost firns, AWS occupations gener -
ally work outside the naj or productive activities of the establishnents sur-
veyed and capture arel ativel y small proportion of the enpl oyees in nost es-
tablishments. There are two alternatives to this approach. The first, anal y-
sis of industry-specific surveys that include the occupations nost preval ent
in each industry, is taken by Groshen (1988b). The second solutionis to
contract j ob cl assificationsirto broad occupational categories and survey all
occupati ons and industries, as is done in househol d surveys. The anal ysi s
presented here i ncl udes a comparison of the results from the aws to those from

I ndustry surveys and from t he Gurrent Popul ati on Survey.

ITI. The S ze and stability of Employer Wage D ff erences

A Technicue

Q particular interest inthe study of interemployer wage di f f erences
Is aneasure of their importance, that is, therelative contribution of em
pl oyer wage differences to total wage variation. Th s section partitionsthe
variance of wages irto the portions associated wth particul ar effects using

anal ysi s of variance (aNova) techni ques.
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At any tine, wages are hypot hesi zed t 0 depend on an individual's OCCU-
pation, enpl oyer, the interacti on between enpl oyer and occupation, and an
i ndi vi dual component. |f virtually all productive differences in hunan capi -
tal and working conditions are between, not wthin, narrowly defi ned occupa-
tions, then occupati on dunmies capture all significant differences in hunan
capital and working conditions anong j OS.  Groshen (1988b) examines thi s
I ssue and finds that the standard hunan capital variabl es(age, education, and
race) add little explanatory power to regressions wth three-digit occupa
tional dunmies inthe Qurrent Popul ation Survey. Gventhe detail of the
occupation di stinctions in these surveys, the hunan capital variabl es can be
expected t 0 expl ain even | ess of the remaining variation in these data In
order to control as fully as possible for differences inworker quality, the
actual estination includes dunmies for sex and i ncentive pay a ong wth occu-
pation. For ease of exposition, this set of variablesis referred to sinply
as "occupation."

The test for the imgortance of enpl oyer characteristicsis to neasure
the si ze and si gni fi cance of enpl oyer variabl es i ncl uded in a wage equat i on
wth hunan capital variables. The first set of variabl es are establi shnent
dummy vari abl es, to capture the average devi ati on of enpl oyees from their
occupat i on neans across a | occupations. This effect, the fixed effect of
enpl oyer on wages, is the nmain focus of this analysis.

Second, variations in enpl oyer differential s anong occupati ons are
captured by including variables for the interaction of occupati on and estab-
|'i shnent, whi ch estimates an additional wage differentia for each occupation
ineach pant. Inthis paper, thiswll be called an employee's "job—cell."

The equation estinated i s as follows:
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(1) Wi =K+Xa+ B+ XYT+e€.

1] k'

where w;., = In(wage) of enpl oyee k in occupation i at enpl oyer j,
= nean wage for the population,
vector Of occupation dummy variables,
= vector of occupation wage differentials,
= vector of establishment dummy variables,
vector of enpl oyer wage differentials,
X.Y. = vector of job—cell dummy variables,
7 =vector of wage differentials for job-cells, and
€;jx = randomly distributed error term

KO RS
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I

—

Snce al|l of the independent variables ar e dichotamous, equation (1)
can be rewritten, and wages nay be understood, as the sumof a series of

differentials:

(2) w =pt+toa +p +7 +E€
1 J

ijk i ikt

Jhoth . .th
where a , pj, and Tij are the i , 3 , and ij el enents of thea, B, and 7
vectors, respectively, and p is the overall nean vage. Qver tine, any of
these four components naly change, introducing coefficients on their interac-
tions with year. These year—interaction coefficients capture trends or tenpo-
rary deviations fromaverage relative position aver the six years and nay be
estinated in an expanded version of equation(2) :

t t t t t

3 = . . o+ T+ .
(3) Wi=kte ta +6+B;+T, H T teE,

The differentials can be understood as follows:

1) Occupation differential (@;) is an occupation's average deviation
from nean wages, across al |l establishments. Presunably, these premia refl ect
productivity and compensating differences amorng occupations.
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2) Occupation-year differential (of;) is an occupation's average devi-
ation fromits own nean wage in a particular year, across al | establishments.
These novenent s refl ect responses to temporary | @abor supply shocks or adjust-
nNents toward new | ong-run positions.

3 Establishment differential (B;) is the enpl oyees’ average deviation
from occupation nean in an establishment, across all occupations. Thus, these
encompass NANY differentials proposed in earlier research: size of enpl oyer,
industry, percentage fenal e, union, €c.

4) Establishment-year differential (6%;) is the enpl oyees' average
deviation fromestablishment nean in a particular year, across al | occupa-
tions. These novenents refl ect responses to temgorary Shocks or adjustments
toward new | ong-run positions.

5 Job—cell (interaction) differential (7,;) is paid t0O a particular

job~cell above the occupation and establishment differentials. H gh variance
in this termindicates significantly different internmal wage Structures anong

enpl oyers.

.6 Job-cell-year differential (r%;;) is the job-cell deviation from
nean i N a particular year. High variance in thi s term indicates instability
In the internal wage structures of enpl oyers.

7) Within job—cell (individual) differential (e%;;) IS an individual
or residual deviation fromthe nean for an occupation in’'an establishment in a
year, presunably the result of individual productivity differences or differ-
I Ny compensation strategies on the part of enpl oyers(for example, incentive
versus day rates). The nore that wages are tied to individuals Or to
short-run performance rather than to jobs, the larger is this component.

Note that equations (1) and (2 express the sane nodel in different
notation. Equation(3) estinates the sane nodel as in equations (1) and (2),
but is fully interacted with tine. |f the differentials in equation(3) are
nut ual | y independent (thi S issue will be considered below), the tota variance

of wages nay be partitioned as fol | ovs:

2 2 2 2 2
(4) o =0 +0 +0 +0 +0 +0 +0 .
W a at B Bt T Tt et
The size of each variance component estinate indicates its relative
economic importance, And, the variation associated with interactions between

a component and year measures the stability of wage differentials associated
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Wth the component over tine. our interest i s the economic and statistical
significance of the differential s as groups, summarized by the rel ative size

of the variance components and their interactions, as fol | ons:

1) Oza and 02at measure t he importance and stability of external cccu-
pational | abor markets, respectively;

2) ozp and az“Bt measure t he importance and stability of enpl oyer wage
differentia s i n wage determnati on, respectively;

3) 027 and 027t measuret he importance and stability of i ndependent
internal | abor narkets, respectively; and

2) ozﬁ neasur es t he importance and stability of individua differ-
ences Wthinjob-cel.

The essentia complication t0 the di scussi on above i s that variance—
component decomposition as shown in equation(4) is not strai ghtforward when
dat a are unbal anced. An unbal anced desi gn produces mil ticol linearity between
the vectors of dummy vari abl es(Xi and Yj) inequation (1), which prevents a
sinpl e separation of the impacts of Xand Y. |If an establishnent enpl oys a
relatively | arge nunber of workers in skilled occupations, we cannot distin-
gui sh vhether a differential paidto those workers is due to their enpl oyer or
tother occupations.7

Thus, the technique applied i s a decomposition of the sumaof squares
of wages, rather than an explicit estination of variance components.8 Thi s
method provi des a neasure of the anti guity arising from desi gn i nioal ance and
does not requirethe inposition of structure on estinated differential s.

The sumary of the technique provided intabl e 2 shows how a series o

ordinary | east squares (OLS) regressions i s used to nake the junp fromequa-
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tion(3) to equation(4). VHges are regressed successively on different sets
of regressors. Changes in the coefficient of determnation(that is, the sum
of squares explained as a proportion of total) are used to partitionthe sum
of squares of wages into camponents corresponding t 0 those in equati on (4. °
We of the R standardi zes azu to a val ue of one.

FHrst, inthe pool ed sanpl e, log wages are regressed separatel y on
vectors of occupation and establ i shrent dunmhes and then on both sets of dum
mes together (called the full maineffects nodel ). The marginal contribution
of each set of dunmies to the full nain-effects nodel (over the equation wth
the other one al one) measur=s the portion of wage variation associ at ed unam
biguously wth that factor. These correspond to mni numestinates of the
rel ative size of the variance contributed by occupation and differentia's, or
aza and azp. The di fference between the R of each in the equati on al one and
their narginal contributionto the full nain-effects equation is a neasure of
their joint (collinear, or anbi guous) expl anatory power. To identify the
Industry effect, industry dunmies are substituted for establishnent dummies.

Next, the exerciseis repeated wth interacti ons between the nain
effects and year, inorder to estinate the rel ati ve si ze of azat and "Zﬁt’
which indicate the stability of the nan-effect estinates. The contribution
of all other interaction differentials, including job-cell(a’ ) and
job-cell-year di fferential s(a27t), i s the di fference between the expl anat ory
pover of a regressi on on job—cell-year dunmies and that of the full
(tine-interacted) nain-effects nodel. The individual contribution(aze) IS

t
the variati on unexpl ai ned by job—cell—year dunmes.
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B aNova of the Area Wage Survey

Tabl e 3 presents the ANOVA of wage data from t he area wage survey.
The first col umm reports the degrees of freedom for each source of
variation. " The second col unm reports the percentage sumof squares, or in
crenent to <, captured by each source. The total sumof squares reported
excl udes the effect of annual means whi ch were extracted prior to the anal y-
sis presented. The third column records F-statistics where appropri ate.

The top Si X rows summarize the impact of the ran effects: job clas-
sification, seX, incentive and establ i shnent. " Toget her, these factors ac-
count for 90 percent of the cbserved variation in wages. The joint contri bu-
tion of the main effects domnates, claimng 51 percent of total variation.
This refl ects an uneven di stribution, or incomplete overlap, of occupations
anong est abl i shnents in the sample. The narginal contributions of establish-
nent over occupation, and vice versa, are 19.3 percent and 19.5 percent,
respectively: about ecqual, and both highly significant statistically. Each
explains somewhere between 19 and 71 percent of total wage variation (71 per-
cent isthe narginal contribution plus thejoint portion of variation).

The fixed establi shnent component of variationcan be divided into the
portions between industries and wthin industry. Between—industry variation
IS 11.4 percent of total variation(a nest 60 percent of the narginal estab-
lishnent total), leaving 79 percent for wthin-industry variation. Both
portions have significant F-statistics. S0, whil e industry captures a | arge
part of the differences between establishnent, it does not captureit al.

These resul ts indicate that large establishnent differential s exist

wthin Msas, The estinated establishnent differential s have a large range:
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from a minimum of —. 381 t0 a maximm of +.56, compared tothe nean. In fact,
we cannot reject the possibility that enpl oyer differentialsa .as inportant
as occupation, sex, and incentive pay in the determination of wages.

The importance Of the interactionswth tine and between occupati on
and establi shnent are examned in depth below  The final category is individ
ual variation, which accounts for only 3 percent of total wage variation. This

suggests that individual s in the same job—cell are paid very simlarly.

C  The Uniformity of Establishnent Dfferenti al s Across Occupational G oups

The tenth row of table 3, "all other interactions," measures the con-
tribution of all interactionsnot explicitly listed in the rovs above. These
Interacti ons include j ob-cel | and job—cell—year interacti ons (which measure
a27 and azn): differences in age-earnings profiles, inthe relative treat-
ment of job-cells by establishnent, and changes in these over tine. This
group of interactions i s significant as a whol e, but accounts for just 63
percent of total variation. That IS, the nost conservative estinate of the
contribution of enpl oyer nai n effects— 19 percent—is three ti n@s as large as
theinteractioncontribution. The size of this term suggests that rel ative
occupational wage structures are probably fairly simlar anong t hese est ab-
| i shnent s.

Another vay of examini ng the consi stency of establi shnent differen
tial s across occupational groups is to obtain and compare i ndependent esti -
nates for the four genera occupational groups inthe sanple. Qrrel ati ons of
t he employer wage dffe—  across groups are shovn intable 4

The upper panel lists correl ations acrass groups wen industry effects
aeincluded in establishnent effects. For instance, the correl ation between

the establ i shnent differential s of office workers and those of nai nt enance,
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toolroam and powerplant workers i S .635. The correlations are simlar in
nagni t ude t 0 t hose obtai ned i N Leonard (1987) and Groshen and Krueger (1989).
Rank order correlations(listed bel owthe standard Pearson correl ati ons) do
not differ substantially.

The | over panel shows the craoss-occupati onal consi stency of establi sh-
nent effects Wthinindustry. Again, the correl ations are generally quite
high. Infact, the correlations invalving professional and technical workers
rise after controlling for industry. The snallest correlation (.306) ccours
bet ween of fi ce occupati ons and naterial novenent and custodi al workers. Appar -
ently, interindustry differential s account for the bulk of the consistency in
interestablishment di fferential s between t hese two groups.

In general, though, these results suggest that establishnent differen-

tial s have consi stent size and rank across occupati ons, even wthin industry.

D The stability of Establishnent wage Dfferentials
The pattern of establishnent and occupation wage | evel s in this survey

remains uncharged OVEr SiX years. This can be inferred from rows 7 through 9
of table 3, which suggest that occupation and establishnent differentials are
renarkabl y stabl e occupation and establ i shnent interacti ons wth year con-
tribute atotal of less than 1 percent of cbserved variation. Employer dif-
ferentialsare only slightly | ess stabl e than occupation differential s.

Anot her denonstration of the stability of establishnent differential s
is the lack of decay in year—to—year correl ations as the gap between cbserva-
tions lengthens. Tabl e 5 presents correl ation coefficients(both Spearman and
Pearson) of estinated establishnent differential s across time. The correl a-
tion coefficients of estinated differentials for the sane establishnents in

different years are strikingly high, starting at .99 for one-year differences
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and barely decayingto.97 for estinates six years apart. The picture for
rank-order correl ations i s nuch the sang& coefficients decline only to .95
after sixyears.13

The | over panel of table 5 shows the persistence of wthin-industry
establ i shnent differentials. Athough sonewhat lower t han t he persistence of
dfferentia s that include industry effects, the correlations are still re-
narkabl y high: they decline only to .894 (.856 in rank order) over the course
of six years.

So, not only are enpl oyer differentials stable in size over time, but
the rel ative rank of enpl oyers by size of differential is aso stationary for
periods as | ong as si X years. Furthermore, the | ack of any rapi d decay over
the period suggests that the patterns are probably stabl e for nuch | onger than

the si x years included in the survey.

E Onversioninto Sandard Devi ati ons

Table 3 partitions the suns of squares, but does not indicate esti-
nat ed vari ances for the components of interest. Table 6 presents results of
nul ti pl yi ng the percentage of the sumof squares due to each factor by the to-
td variance of the sample, and then taking the square root to generatethe
suggested standard deviation. In order to stack the deck agai nst the investi -
gated effect, thejoint effects fromtable 3 are al |l ocated completely tO occu-
pat i on.

The resul ts can be converted to standard deviations in two vays.

FHrst we see the entire establishnent ef fect, includingthe industry effects.
Thi s generates a standard deviation of .18, wiich we can interpret as a per-
centage of the nean because wages were estimated in | og form. V& can al so

extract two-digit industry effects from the esti nated establ i shnent effects.
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Thi s | eaves intra-industry variationwth a standard devi ati on of 12 percent,
strikingly simlar tothe estinate of 11 percent in the i ndustry surveys in
Groshen (1988b). The simnlarity of these results, despite the very different
sources, | ends confidence to the find ngs.

Hwbi g are these numbers in practical tsrms? The experinent that
thisresearch tries to similate i S the randem transfer of a worker in one
establi shnent to a job inthe same occupati on at anot her establishnent. \Mat
I S the expected wage change from such a swtch?™

Qnverting t he suggest ed standard deviations in tabl e 6 t 0 expected
wage changes, a random swtch in establishnent wthinindustry (wthin job
classification, sex, city, and incentive class) yields an exgectad 12 percent
charge (iN absol ute value) inwages; aswtch that mght be between i ndus-
tries is expectad t O generate a 19 percent wage change. These differences are
comparable t 0 aver age wage di fferences bet ween uni on and nonuni on enpl oyers,
and correspond t o differences of $2, 100 and $3, 300 per year, respectively, of
t he average wage of $17, 000 earmed by a bl ue-col l ar producti on worker in nanu-
facturing in 1984. Saitchi ng enpl oyers wthi n industry results in a very
large expected income change, as large as that froma swtch in occupati on
wthinindustry. Inadditiontothe stability they shew, the sheer size of
these differentials makes it unlikely that they are caused by random vari a-

tions.

E  Emplover Dfferential s and wage Variation in the Grrent Population Survey

A large portion of current research in | abor economics is based on | og

wage regressi ons of Qurrent Popul ation Survey (cps) data, but at least hal f of
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the wage variation in the ¢&s renai s unexplained after incl usion of tradi-
tional measures of hunan capital. Wat portion of that "unesxplained" varia-
tionis actually due to enpl oyer differential s?

Appendix B compares vari ance components estinates for the six—industry
I ndustry Vdge Survey (IWs) average in Groshen (1988b), for the aws, and for
the My 1977 cps, The Iws estinates are the simple neans from ANOVA Of the
wages of productionworkers in six nanufacturing i ndustries. The aws esti nat es
are repeated fromtabl e 6, except that the effects of all interactions wth
ti n@ have been removed.

S nce these three data sources are quite different, adjustments for
the differences are necessarily specul ative. The concl usionreached is that,
campared tO total wage variationinthe ¢es, estinated variation due to estab-

lishnent differential sis large, even by conservative neasures.

v, Establishnent S ze, Growth. and Srinkage Dfferentia s

The enpl oyer wage differential s esti nat ed above are presunabl y |inked
to characteristics of the enpl oyers, some of which have been identified, such
as size of firmand size of establishmnent (Brawn and Medoff [1987]). This
section investigates the |ink between wages and anot her characteristic of
establishment—growth or shrinkage of enpl oynent .

In these data, grewtnh and shrinkage dunmy vari abl es can be creat ed
fromchanges over time in size class. 9 nce Leonard(1989) finds that the
size of establishnent is surprisingly volatile, the first attempt to measure
the i nfl uence of si ze change on wages uses net change in the si ze of enpl oy-
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ment at an establ i shnent to neasure growth and shrinkage. Dummies for growh
and shrinkage were entered separately in order to alowfor |ack of symmetry
inlags or for stickinessin either direction.

The wupper panel of table 7 conpares the contributionto expl anatory
povwer of size and the size change (row 3 of thetable) tothat of establish
nent dunmes (zww 2), controlling for occupation and industry (row 1). The
purpose i s to neasure how nuich of enpl oyer variation wthin industry can be
linked t o si ze and si ze change. The results indicate that establishment Size
al one and aummy vari abl es for establi shnent gronth and shri nkage account for
nore than 19 percent of wthin-industry wage variation by enpl oyer in the aws.
iy 3 percent of thisis contributed by the growth and shri nkage vari adl es.

The lover pane of table 7 presents the coefficient estinates for the
regressi on equation in row 3 in the upper panel. Except for the snal | est size
cl ass, wages increase nonotonical ly wth size, and we estinate a negati ve
differential for gronth and a negligi bl e one for shrinkage.

Tabl e 8 presents the results of four other attenpts to |ink estinated
establ i shnent differentials and changes in estinated differentialsto growth
or shrinkage of the establishnent. The question is wether size change | eads
togreater or snall er wage changes t han woul d be expected j ust from the ad
justnent to wages of the newsize cl ass.

If growth or shrinkage is exogenously determined and infornationis
costly, then an employer's growth nay raise its efficient wage under the turn-
over version of the effici ency wage hypot hesi s (see S op [1979]) . The wage
| Nncrease i s profit-maximizing because, during growt h, the enpl oyer needs to
attract or retain a higher proportion of workers than it does in a steady
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staae. Smlarly, an employer that needsto shrink its work force nay al |l ow
relative wages to fall belowprevious levels. Atraction of newworkers is
unnecessary and quits are perhaps desirabl e.

A second expl anation for the sane associ ati on comes from t he bargai n-
ing nodel . Suppose that establ i shnent growth resul ted fran success—that i s,
hi gh profits—and shrinkage from | owprofits. Then, growth would indicate the
presence of hi gh wages because | arge rents were avail abl e for distribution.

By the sane | ogi ¢, shrinkage woul d i ndi cate | ower wages.

However, if growth IS endogenous, the zero-sumaspect of bargaining
raisesthe possibility of the opposite relationship. |f profits captured by
vor ker s woul d ot herw se be used for expansi on, then high-growth companies
could be those wth low wages. Ard shrinkers coul d be doi ng so because of
their .highwages. This i s the same prediction and causal ity generated by the
si npl e competitive nodel in the short run. Iow wages | ead to higher profits
and, therefore, growth, unl ess the | owwages i nduce quits, and t hus,
shri nkage; hi gh wages shoul d erode profits and cause shrinkage. |ncluded here
I S the observation that since most hires are at the bottom of pay ranges, a
hiring surge could appear to | ower wages by | onering average tenure in a
plant.

To sunmari ze, the turnover version of the effici ency wage hypot hesi s
predicts a positive rel ationshi p betveen growth and vages. The pargaining
nodel s anbi guous, dependi ng on the exogeneity of growth, and the sinpl e
competitive nodel predicts a negative rel ationship, or none at al.

The first two col unms of table 8 present regressi on coefficients for
the effect of establishnent growth and shrinkage on estinated establ i shnent
differentials, controlling for industry and size. The effect of shrinkage nay
be negative, occurring before the shrinkage takes place. The effect of growth
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is asonegative, but relativetothe wages of establishments in t he newsi ze
class, notthe dd one. This suggests that wage changes nay | ag behi nd
growth, but precede shrinkage. That is, wages nay be sticky upwards during
size change. Since the coefficient ongrowthis snall and insignificant rel a
tivetothat on past size, ad the coefficient onshrinkageis snall and in
significat relativetothat on current size, the movement in wages i s appar-
ently not greater than that associated wth a change of si ze category.

However, the third col unm of table 8 di nini shes confi dence in the | ast
point. Inorder to alowfor nore complete adj ustnent and to increase the
signal-tonoise ratio, this col unm presents regressi ons of net changes in
estinated differentia s on net changes in size. Neither growh nor shrinkage
has a large or significant impact onchangein differentials. The sign of the
coefficient on shrinkage switches to positive but is snall. Growthis esti-
nat ed t0 reduce wages by 1 percent (wth no controls for size), but the esti-
nate is not significantly different from zero.

These data do not concl usi vel y suppart any of the three hypot heses
above. The first two colums suggest that wages are sticky upwards. |f any-
thing, wages are apparently lower for fims that grow, but shrinkage has lit-
tle or no effect. And, neither result is stabl e under alternative forml a
tions(that is, relativeto wages of enpl oyers of the sane size).

Thus, al though si ze changes af fect wages because wages increase wth
si ze, neither growt h nor shrinkage appears to have a sinpl e, consi stent effect
on wages, hal ding si ze constant. The data re ect the efficiency wage and t he

exogenous—growth nargaining predictions of a positive rel ati onshi p bet ween
growth and wages.  The correl ati on bet ween wages and growth, if there is one,
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appears to be negative. It isevenless likely that shrinkage is correl ated
wth wages; but if so, shrinkage is al so associated wth(slightly) lower

VBES.
\V___ncl usi on
A, Summary of Firdirgs

The concl usions of this analysis are as fo | ons:

() Twenty to 70 percent of wage variance wthinthis 1sa is dueto
employer-based di fferences both between and wthinindustry. The nost conser-
vative estinate of the standard deviation due to enpl oyer differentials wthin
industry i S 12 percent. cCombined Wth industry effects, this generates a
standard devi ation of approxinately 18 percent: a najor portion of the 50
percent total standard deviation of wages.

(20 Establishnent wage differences and rankings (even wthin industry)
arevirtually stationary for periods at |east as long as si x years, and praoba-
by for | onger.

(3) WHile establishnent size can account for nuch of neasured enpl oyer
wage ef fects wthinindustry, establishnent growth and shrinkage do not have a
simple, consistent rel ati onship wth enpl oyer wage | evel s or wage changes.

Thus, even across occupations as di verse as those in the area wage
survey, enpl oyer differentials are applied relatively unifornhy. Compared to
occupat i onal means, enpl oyers tend t 0 compensate janitors as well (or as
poorly) as they do industria nurses, computer progranmers, mllwights, and
stenographers.  Furthermore, enpl oyers are al so very consistent intheir pat-

terns aver tine.
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Qcupation(including sex and i ncentive) and enpl oyer differential s
aeclearly extrengly i nportant i n wage determnnati on. These factors, wen
well identified, as inthese surveys, can explain nore than 95 percent of wage
variation. Thus, other characteristics of the ind vidua (for example, ten
ure, marital status, or race) nust operate through jadb classification or
through enpl oyer in order for themto have a | arge effect on wages. Q her -
wse, they are not highly influential in the deternminati on of wages.

In short, since alarge improvement iN earnings can be attai ned only
through a promotion or a change of enpl oyer, barriersto entry irto highly
remunerative occupati ons or establ i shnents can have a devastating impact on

the earnings of otherwise—qualified Workers.

B lication f r tabl i sh Wage Dfferenti

These results cast nore light onto the nature of wage differences
among enpl oyers and onto the plausibility of proposed sources of wage vari a-
tion by enployer. O the five sources of enpl oyer wage differential s that
have been nodel ed (sorting by worker qual ity, compensating differentials,
random vari ations, efficiency wages, and insider bargai ning), evidence in
previous studies renders the first two possibilities unlikey.

The evi dence presented above rejects the third possibility, random
variations, as the source of enpl oyer differentials. The strong stability of
establ i shnent differential s over time provi des compelling evi dence agai nst the
hypot hesi s that establishnent differential s are temporary fluctuations. |If
the differential s are random but not temgorary, then they are extrensely costly
for hi gh-wage enpl oyers, which suggests that | abor-narket infornation nust be
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even nore costly. But, the results of this survey and nany other private
substitutes are availableto firms on a fairly timely basis at no cost (or at
the cost of participation).

Furthermore, the extent to whichthe differenti al s persistently (Si nce
at |east the 1940s) depend on easily identified establishnent characteristics,
such as i ndustry and si ze of establishnent, makes the randrnn vari ati ons
hypot hesi s unli kely. For instance, it is inplausiblethat personnel officers
of large firms have been consistently wong, all mistakenly setting their
wages too high for 40 years. Thus, the randmn variationtheory of establish-
nent differentia s nay be ruled out.

The finding of substantia wage differences anong enpl oyers wthin a
singlecity a so argues agai nst the possibility that regionwide compensating
differentials for cost of living are the nai n source of enpl oyer differen-
tia's, athough urban wage gradients wthinthe city are still a possibility.

Process of elinmnation al so suggests the need for serious consi der -
ation of efficiency wage and rent-sharing (insider/outsider) nodels. This
paper identifies several key characteristics of interenpl oyer wage differen-
tialsthat need to be present in any version of these nodel s i nvoked.

FHrst, enpl oyer wage differentia s are found anong white—collar wor k-
ers, as well as blue-collar workers, inanationally representative set of
industries. The pervasiveness of these differential s argues for expl anati ons
that apply across—the—board to all occupati ons in an establishnent, and to the
establ i shnents iN most i ndustries. Thus, occupatiomrspecific difficultiesin
nonitoring are not a likely source, because the occupati ons surveyed here are
very diverse. Asounlikely are explanati ons that appeal to the characteris-

tics of asing eindustry.
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Second, al t hough wages and si ze of establi shnent have a strong posi-
tive correl ation, plant size change has no simple, consi stent rel ati onship
wth wage level. Thus, the versions of efficiency wage and rent—sharing mod-
el s based on growth or shrinkage of establishnent are unlikely sources of
interemployer wage di f f er ences.

Third, Since enpl oyer differential s are quite persistent on an annual
basis, wiile annual profit rates of US companies are notoriously vol atil e,

iIf these differentialsarer e nt . ,they presunably refl ect long-run, not
short-run, rents.
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Foot not es

1 Goshen (1988a) reviews the enpirical and theoretical literature examining
enpl oyer differential s.

2 Exceptionstothis generalizationare a group of studi es by economists in
t he 1940s and 1950s sunmari zed in Segal (1980). Groshen (1988b) provi des
recent evi dence of |arge establishnent wage differenti al s among producti on
vorkers in six nanufacturing i ndustries, using national industry wage surveys.

3 Goshen (1988b) finds it unlikely that intra-industry enpl oyer variations
are due to sorting by tenure, experience, education, or for variationsin
urmeasured WOr ker ahllt%/ correl ated wth these measures of hunan capital .
Dickens and Katz (1987) find that interindustry differential s cannot be ex-
plained by the three measures of hunan capital. And, G bbons and Katz (1987)
concl ude that interindustry wage differences are not associ ated wth unneas-
ured differences in productive abilities.

4. Attenp)tstoidentlfﬁathe working condi ti ons for which interindustry wag
vari ations compensate have been notabl y unsuccessful , ashaveattenp)tsto
identify conpensating variations in general (Brown [1980] and Swth [19797]).

5 However, urban wage gradients wthinthe city are still possibl e (Ecerts
[1981]).

6. These years were characterized by historically highinflationrates, which
rm ht be expected to result in nore random behavi or because of rm)recostly

ornation, and in nore real downward wage flexibility on the part of enpl oy-
ers

7. Techni ques for estination of variance components of a nodel of unbal anced
design are detailed i n Searle (1971) and Henderson(1953) . Restricted naxi mim
likelihood (RML) techniques are introduced i N Hoching, Hackney and Sped
(1978). RML provides sinpl e estinates of vari ance components and their stan-
dard errors at the expense of inposing arigid structure on the distribution
Of |evel effects and errors., Because t he appropriateness of the structure

nay vary anong i ndustries, and because t he purpose of this study is to
investigate the characteristics of establ i shnent dfferentia s, a nonparamet-
ric nethod was preferred for this analysis. G oshen (1986) prowdesacam
plete di scussi on and examples of the application of alternative ANOVA tech
niques to simlar data

8 The technique used here avoi ds the essence of ANovA's difficulty wth un-
bal anced data. Avariance is a sumof squared devi ati ons divi ded by the ap-
propriate nunier of observations or degrees of freedom In datawth an un-
bal anced desi gn, the correct nuniber of degrees of freedom i S unknown, SO vari -
ance estinates nust rely on estinates of the correct degrees of freedom Such
estinates require the imposition of structure on the data

9. The followng work concentrates attenti on on proporti ons of variance rat her
than on Fstatistics for two reasons. First, because of the | arge sample
sizes, dl of the F-statistics are strongly significant ﬁthe critical valueis
1 in nost cases), evenif the economic significanceis slight. Second, estab-
| i shnent |dent|ty I's presunably an inefficient measure of the economically
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rel evant differences between establ i shnents. By construction, it captures al
differences and thus identifies the maximum anount of variationthat under-
standi ng of enployermagepolig%/cwld expl ai n.

Haever, as a measure the scurce of employer differences, estab-
| i shnent nay be finer than necessary. |If so, the F-statistic can mslead
because it averages out the impact of all estinated levels. Wile the addi-
tional variation exp a ned unnecessary level s is negligi bl e, the nunber of
degrees of freedomused can be high, reducing the Fstatistic. The inclusion
of irrelevant | evel s washes out the significance of the rel evant ones.

The Fstatistic of afactor Xis defined as fd | ovs:

F, = [(RRSS-URSS)/k]/[URSS/ (n-k) ],

where RrR33 =restricted residua sumof squares, URSS = unrestricted resi dual
sumof squares, k = nuniber of restrictions or levels in parangeter X, and n =
degrees of freedomin unrestricted equation(that is, nunber of cbservations
nnus degrees of freedomused by other regressors) .

If k is the nunber of correctly specified |levels of the factor X then
let 6 = neasure of irrel evant fineness in another neasure, say Y That is,
suppose instead of using k levels, we usethe ék levels of Y, where 6>1.
Then, as long as the level s of Xare alinear combination of the | evel s of Y,
adnislargerelativeto ék, the Urss of the equation wll be al nost the
sane, the RRSS Wil be the sane, sothe Fstatistic of the inefficient parane-
ter Yisas fdlovs:

F, = [ (RRSS-URSS)/6k]/[URSS/ (n-8Kk)].

And, theratioof F, to F, (for nlargerelativetok) is

F /F, £ (n-8k)k/(K) 6] = ((/8)-kIAN-K) = 1/6.

The maximum of the ratio is one(were X=v¢, so é=1); otherwse it decreases
nonotoni cal |y wth increasing 6, and approaches 1/6 for nlarge and k snal | .
S the size of the Fstatistic depends not only on the economic rel evance of
the paraneter neasured, but a so ontheinefficiency wthwhichit is neas-
ued dncethe purpose of this work is to identify the potentia expl anatory
per of variabl es based on establishnent, | focus prinarily on the gercentage
sumof squares expl ai ned by factors rather than through F-statistics.

10 The nuner of degrees of freedomis determned by the nuner of Gummy
variables used inthe regressions. For ex e, inthe case of establish
nents, the nunber of degrees of freedomis the nunber of establ i shnents minus

one.

11 The incentive dummy equal s one when the worker in question has an i ncen
tive component to his or her earnings. These i ncentives nay be in the formof
Individual or group piece rates, individual or group bonuses, or commissions.

12 Thisistheresut for industries wth a low proportion of incentive-based
compensation i N Groshen (1988b).

13 These are quite simlar to the results obtai ned by Mickay, et al. (1971)
and Nl an and Brown (1983) in Ehg and.
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14. This question asks for the expected absol ute val ue of the difference be-
tween two identically distributed randomvariabl es. Assuming a nornal distri-
bution of differentials, the question reduces as follows:

E[ad] = E[|q, - &,|] = 2%(¢[0]/2[0])0, = 2%(.4/.5)0, = 1.13od,

where d = random differential, distributed N(0,0%,), and ¢[0] and #[0] are the
nornal density and t he cumilative nornal density ?uncti ons, eval uated at zero.
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Appendix A
Qcupati ons Surveyed in the area Vdge Survey

Qgfice Qcupations
Secretaries: Gasses A B, G D, E and Not Qassifiabl e By Level
Stenographers: Senior, General, and Not QG assifiabl e By Level
Transcri bi ng- Michi ne Iyplsts
'IF')I/Psts Qasses A B and Not Qassifiable By Level

Qerks: Qasses A B C and Not Qassifiabl e By Level
Swrt chboard perat ors
S t chboar d (per at or - Recept i oni sts
Qder QGerks: No Level Dstinctions, Gasses A B and Not Qassifiabl e
Accounting Gerks: Qasses Aand B and Not G assifiabl e By Level
Bookkeepi ng- Michi ne (Querators: Gasses A B and Not G assifiabl e By Level

Messengers i

B I1ing- Mxchi ne Billers

Bookkeepi ng- Mchine B |l ers

Michine B llers, Not Qassifiabl e By Level

Payroll Gerks

l?é Qrerators: GQasses A B and Not Qassifiable By Level
Te ulatlng—l\achlnecperators Qasses A B and C

=8 ion Technical tions

Computer Systens Anal ysts (Business): Qasses A B C and Not GQassifiable
Computer Prcgrammers (Business): Qasses A B G and Not Qassifiabl e
Computer (perators: O(assesA)B C and Not Qassifiabl e By Level

Dafters: Gasses A B G and Not Qassifiabl e By Level

Drafter-Tracers

Hectronics Technicians: Qasses A B C and Not Qassifiabl e By Level
Peri pheral Equi pnent Operators

Computer Cata Librari ans

Registered Industrial Nurses

Mi nt enance, Toolroom and Miteria Mvenent and Gust odi al
Powerplant Occupations Occupations
NMn— Carpenters Truckdrivers: Light Truck, Medi umTruck
Maintenance H ectri ci ans Heavy Truck, Tractor-Trailer, and
Maintenance Painters Not Qassifiable by Gitegory
Mn—— Mchani cs (Machinery) Guards: Nb Level DO stinction,
Mi nt enance Mechani cs (Mt or \ehi cl es) Qasses A B and Not Qassifiabl e
Maintenance Pipefitters Shippers
Mii nt enance Sheet-Metal VOrkers Recel vers
MIlwights Shi ppers and Recei vers
Maintenance Trades Hel pers Warehousemen
Machine-Tool (perators (Toolroom) Oder-H I ers
Tool and O e Mkers Shi ppi a?
Stationary Engi neers Miteria Handl i ng Laborers
Boi | er Tenders Forklift perators
Power-Truck (perators (Qher Than
Forklift)

Janitors, Forters, and G eaners
Watchmen
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Appendix B

Decamposition of the Variance of Vdges in Three Data Sets

This append X presents vari ance camponents estinates for the
six—industry | ndustry Vege SQurvey (Iws) average in Goshen (1988b), for the
area (rcupational Vdge Surveys (aws), and for the My 1977 current Fopul ation
Survey (¢cps). My 1977 was chosen as a year wthinthe ranges of both the aws
and Iws. The sample i ncl udes al | private—sector, full-time enpl oyees between
the ages of 18 and 65 wth reported average hourly earni ngs of nore than $1 75
per hour.

The 1ws estinates are the sinpl e neans from anova of the wages of
producti on workers in si X manufacturing industries. The techni que used in
Groshen (1988b) iS identical to that used here, except that al data are
cross—sectional, and so differentials are estinated wthout explicit interac-
tions wth year. The AWS estimates are repeated fromtable 5, except that the
effectsof al interactions wth ti ne have been renoved.

These three data sources are quite different, so adj ustnents for the
differences are necessarily specul ative. For instance, the standard deviation
of wages in the aws, .40, i s doubl e the nean for the si x i ndustry wage surveys
(.20). As noted above, area wage surveys cover a broader mix of occupations,
bot h bl ue-col | ar and white—collar. Mreover, area wage surveys incl ude the
effects of interindustry wage variation. The crs includes all of the socurces
of variation already nentioned, inadditiontothe full range of occupations
inthe economy.

The first two rows of tabl e B-1 present the | east comparable numbers
across the three surveys: standard deviation estinates for total dispersion
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and those due to occupation, sex, region, and industry differentials.
Reported aws and IV6 figures al |l ocat e the entire j 0i nt occupati on
establ i shnent effect to occupation. Inthe Iws, the variance inthe first row
includes regional variation, but not interindustry variation. Inthe A/ the
variationinthe first rowincludes interindustry variation, but no regi onal
vari ation.

Inthe cps, the first row captures both industry and regi onal sources
of wage variation, in additionto occupation and sex. The level of detail of
region, sex, and industry are roughly the sare inthe A% and cps, but cps
three-digit occupations lack the detail of the job classificationsinthe |V&
and A8 The cps variationinthe first row is the sane as that of the aws,
despite the higher total variance inthe cps. This suggests that variation
wthinthe ¢rs occupational categories is greater than the variati on between
regions inthe country. Iack of occupational specificity | eaves nore wage
variation unexpl a ned than the addition of regional controls can capture.

Anot her way to judge the impact of broad occupationdata inthe cesis
tonotethat inthe plastics industry, contractionof the 42 BLSjob classifi-
cations into 12 cps occupational categories reduces t he R of the equation by
one half, from 49 percent to 25 percent. In an ANOVA as shown, at | east hal f
of this difference—judging from t he si ze of the contributi on "joint" t 0 occu-
pation and est abl i shnent - mght then be cl ai ned by establ i shnent differen
tial's, raising the estinated enpl oyer effect inthe cps.

The second rowshows the renai ning variation for each sanple. These
are quitesimlar for the A% and IV a standard devi ati on of about .16.
The cps, however, retains a standard devi ation of .31, al nost twce as high

The next three rows present specul ative estinates of the size of the

wthinindustry establishnent effect inthe ¢ps, in order to provi de bounds
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for the probabl e contribution of establishnent to crs wage variation. The
first nethod takes the point estinate of standard devi ati on from the 1Iws and
AWS: .11, Athoughthis is a large portion of the unexpl a ned standard devi a-
tionof .31, the estinate is conservativefor two reasons. Hrst, CPs occupa-
tions are very broad. The large joint component of variationinthe I VW5 and
aws woul d shrirk wth these broad occupati ons, increasing the size of the
estinat ed establ i shnent impact on variation. sSecond, the I¥s and AWS oversam—
ple large establi shnents and omit the smallest ones. |n these data, estinated
establ i shnent variance i s highest anong the snal | est establ i shnents.  Thus,
the ¢rs shoul d provi de nore establ i shnent diversity because it sanpl es evenly
from al | sizes of employer.

The second estinat e assi gns the aws establ i shnent percentage of total
wage variation to establishnent inthe cps, and converts this to a standard
deviation of .13. Theresult is very simlar tothe first estinate and has
the same limtati ons.

The third nethod i s | ess conservative and assi gns to establ i shnent t he
zame percentage of renaining variation(after occupation, industry, etc.) as
is found inthe A8 That converts to a standard devi ation of .20.

Inorder to seeif thelimted number of occupations surveyed in the
Ans accounted for these results, the last col unm of table 6 presents t he sane
exerci ses on t he subsample of CFS observations for workers in AWS occupations.
(They totalled 24 percent of the crs sanple.) The variance of wages is | owner
inthe subsample, but the entire decrease in variance is in the between
occupation portion of variance. This | eaves the estinates of establishnent

effect virtually the same, i ncreasi ng confidence in them
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But how much of the remaining variation is actually noise? The rea-
sons CPS wage reports ney have a larger noise—to-signal ratio t han BLS wage
surveys are as follows:

1) Cps average hourly earnings are somewhat imprecisely defined (they
indude earnings from overtine or shift premia or from second j obs) ;

2) CPs respondentst memories are probably subject to more @ror t han
are the establishment records used by the BLS;

3) CPs data-cleaning is far less thorough t han BIS efforts; and

4) CPS occupations are subject to large reporting error.

S0, the nonoccupation variation in the ¢ps is probably biased upwards.
Thus, compared tOtota wege variation in the Cps, estimated variation due to

establishment differentials islarge, even by conservative measures.
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Table 1
Gharacteristics of area Vge Survey Sanpl e

Mean Vége $5. 68
1
Variance of |n(Vege) .174
. . 1
S andard Devi ation of 1n (Vege) .42
Nunber of Observations 101, 990
NN b of Qcupati ons 88
Nunber of Establishnents 241
il e 59. 3%
Recei ve | ncenti ve Pay 2 2%
Est abl i shnent Rer cent of My or I ndustry Group Fercent of
S ze Observations (1-Digit S Q Observations
1-19 0.0% 2 Nondurabl e Minufacturing  10.0%
20-49 0.5% 3 Durable Minufacturing 28. 8%
50-99 2.4% 4  Traspart. and Uilities  11.0%
100-249 9.3% 5 Wolesaleand Retail Trade 17.3%
250-499 16.7% 6 Hnancia Services 12. 8%
500-999 13.4% 7.& 8 Personal and
1,000-2,499 30.5% Business Servi ces 19. 7%
2,500+ 27.1%
Year of (hservetion Nuntoer of Years (hserved
1 17.3% 1 3.0%
2 16.7% 2 3.8%
3 16.5% 3 46.4%
4 16.6% 4 4.5%
5 16.5% 5 1.5%
6 16.4% 6 40.8%

'Net of annual effects.

Source: Tabul ations fromthe BLS Area Vdge Survey, unidentified area in the
Northeast for six consecutive years between 1975 and 1982.
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Table 2
Technique for Partitioning Sumof Squares in Unbalanced Data

Percent of Total

Source of \eriation Sumof Squares'
1 Qcupation, Sex, Incentive (controlling for estab.) R, - B,
2 Joint Qcupation and Establ i shnent R, t B, - R,
3 Establishnent and Industry (controlling for occup., €tc.) R, - B,
4. Industry (controlling for occupation, ec.) R, - R,
5 Establishnent Wthinlndustry R, - R,
6 Total Min Hfects R,
7. Qcupation, etc., -Year Interacti ons R - Ry
8 Joint Qcupation, etc., and Establ i shnent R, + By ~ By
9 Estadlishnent Year-Interactions Ry - By,
10. Al QGher Interactions(contralling for nain effects) R, - B,
11 Total Between Job—Cell-Years R,
12. I 'ndi vi dual 100% = R,
TOTAL 100%

"The subscripts on the coefficients of determnation correspond to the regression
models |isted below Qrcupation, sex, and incentive are |isted as occupati on,
for ease of expaosition

A. Wijkt = K + Xia + eijkt AT, wijkt = M + }(ia + )(itat + eijkt

B. w'=p+ Y8+ €t BT. w

t _ tat
i ik —u+Yjﬁ+Yjﬁ +€ijkt

_ t
C wt=ptXatypte; G wf=rtxetyst e,
CT. wi;, ' =pt Xat X%t T Y8+ ¥ + ¢

D. w;t =ptXat Xt +yp Ty +xy7 XY+ et
where w;..* = In wage of individual k In occupation, establishnent j, and year t
2? vector of occupation dunmy variabl es for occupation i
- =vector of estadishnent dummy variabl es for establi shnent j
Y, = vector of industry dummy variabl es for industry j
X;¥; = dummies for occupation i in establishnent j, i.e., for job—cell ij,
a, B, B, T =vectors of estinated parareters, and _
the superscript t denotes variabl es and paraneters that vary over tine.
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Degrees  Percent of
Scurce Of Variation Freedom o?@luar&;? s*cati;tic*3

1 Qecupation, Sex and Incentive? 89 19.5% 2,168
2 Joint Qeupation, etc. , and Establ i shnent - 50.9 -
3 Bstabdishnent and Industry® 240 19.3 804
4. Irdustry® 41 11.4 1,558
5 Establishment Wt hi n Industry* 199 7.9 330
6 Tota Main BHfects 329 89.7 -
7. Qcupation, etc. -Year Interactions’ 436 0.3 8
8 Joint Gcupation, etc. and Establ i shnent - 0.1 -
9 Establishment-Year Interactions® 767 0.5 7
10. All Other Interactions’ 11,230 6.3 16
11 Total Between Job—Cell-Years 12, 762 96.9 -
12, I'ndi vi dual 89, 222 3.1 -
TOTAL 101,984 100.0% -

Total Sumof Sguares 15,934

'A11 reported figures are net of nain annual effects.
2controlling for industry and establ i shnent.
3controlling for occupation, sex, and i ncentive.
“controlling for occupation, sex, incentive, and industry.
Controlling for main effects and establ i shnent - year

Scontrolling for

| nteractions. _ o _
"controlling for nain effects and their interacti ons
8A11 F-statistics are significant a well above the 1%l evel .

Source: Tabul ations from BLS area \dge Survey.

I nteracti ons.

nai n effects and occupati on, sex, incentive-year

wth year.
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Tabl e 4

Qrrelations of Estinated Establishnent Vage Dfferential s
Over Four Occupational Groups!

A Including Industry Effects'

Best available copy

TYPE OF Professional M ntenance, Tool - Miteria Mvenent
AQRHEAN N and Technical Room and Powerplant and Qustodi al

afice Pearson .854 .635 .631

Rank .788 .670 .584
P of essi onal Pearson .622 .503
and Technical Rank .636 .466
M nt enance,
Toolroom, and Pearson .773
Powerplant Rank .787

B ntrolling for Industry Efects!

TYPE OF Professional  Mintenance, Tool - Miterial Movement
AEANT N and Technical roamand Powerplant  and Custodi al

afice Pearson .886 .652 .306

Rank .892 .652 .134
P of essi onal Pearson .799 .531
and Technical FRank .759 .486
M nt enance,
Toolroom and  Pearson .732
Powerplant Rank .611
'Results vei ght ed by number of observations in establishnent. Estinated

establ i shnent differential s are average differential s(taken from independent
regressi ons for each occupational group) over period in which the
establ i shnent was okservad.

Sour ce:

Tabul ati ons fromBLS area Vége Survey.
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Table 5
Gorrel ations of Estinated Establishnent Dfferentials Qver S X Years

A Including Industry Effects!

TYPE CF Year

CORRETATTON 2 3 4 5 6
1 Pearson .988 .988 .979 .969 .967
Rank .977 .978 .956 .937 .950
2 Pearson - .989 .982 .978 .977
Rank - .984 .968 .948 .962
Year 3 Pearson - .990 .981 .976
Rank - .977 .952 .964
4 Pearson - .991 .984
Rank - .975 .971
5 Pearson - .989
Rank - .978

B. Qontrolling for Industry Effects?

TYPE CF Year

CORRELATTION 2 3 4 5 6
1 Pearson .975 .968 .909 .904 .894
Rank .970 .962 .891 .869 .856
2 Pearson - .974 .925 .924 .906
Rank - .969 .909 .897 .871
Year 3 Pearson - .950 .932 .909
Rank - .916 .902 .877

4 Pearson - .971 .949
Rank - .967 .938

5 Pearson - .959
Rank - .969

Rasul ts weighted by nunber of observations in establishnent.

’Results wei ght ed by nunber of observations in establishnent. |ndustry-year
effects are excluded. Establishnents in industries with only one

establ i shnent are al so omtted.

Source: Tabul ations from BLS Area \Mge Survey.
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Tabl e 6

Suggested Standard Devi ations for
Area \dge Survey

Sour ce Suggested St andard Devi at i ont
Occupation .35
Establ i shnent (I ncludi ng | ndustry) .18
Establ i shnent (Wthin I ndustry) .12
| nt eracti ons .11
Individual .07
TOTAL .42

'Suggested standard devi ati on=[(category proportion of css)x(totd
variance) )*. Joint contribution is allocated to occupati on.

Source:  Tabul ati ons from BLS Area \Vdge Survey.
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Table 7

Comparison of Regression on Establ i shnent Dummies
wth Regressi ons on Establi shnent S ze 1N the area Vdge Survey

A. Comparison Of Expl anatory Power

Best available copy

e

Eq. | ndependent \ari abl es R from Eq. 1
(1) Cecupation, Sex, Incentive and
2-Dgt 9C 8.8 -
(2 Qcupation, etc. and
Establ i shnent Dummies 89.7 +7.9
(3 Qecupation, etc., G
Establ i shnent S ze Gategory
and Net 9 ze change 8.3 +1.5

RATI O (F EXPIANATORY POWER (5 ESTABLISHMENT

S ZE TO ESTABLISHMENT CUMMIES

.190

B @efficients from Regression of In(Earnings) on Establi shnent 9 ze

Qefficient or
Variabl e Munber of Dummies (std. Eror)
Qcupati on 87
Ml e 0.047 (0.002)
Recei ve | ncenti ve Pay 0.108 (0.004)
2-Dgit 9C 41
Establ i shnent 9 ze
20-49 -0.172 (0.007)
50-99 -0.221 (0.003)
100- 249 -0.193 (0.002)
250- 499 -0.141 (0.002)
500- 999 -0.093 (0.002)
1, 000- 2, 499 -0.061 (0.002)
2,500+ -
Net Shrinker -0.013 (0.002)
Net G owver -0.071 (0.002)
R 83.3

Source:  Tabul ati ons from BLS

Area \dge Survey.
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Table 8

Bfect of Estadlishnent 9 ze Change on Esti nat ed
Establishnent Dfferential sin the area Vdge Survey

Dependent \ari abl e

Current Net Change i n Estinat ed
Esti nat ed Establ i shnent Establ i shnent Dfferential
Dfferential Qver Survey Feriod
(1) (2) (3)
efficient on
Establ i shnent Srinkage  -0.005 -0.0522 0.004
Dummy (std. error)’ (0.024) (0.023 (0.013)
efficient on
Establ i shnent Growth -0.049° -0.011 -0.011
Dumy (std. error)’ (04 (0.0 (0.017)
Qher Gntra's 2-Dgit 9C 2-Dgit 9C Years Spanned®
Gurrrent Previous
Estab, Sze Estab dze
1I-S-ZS for 9 ze Ghanges 0'27&22 0'276%L %52185’
a. for 9ze
Sample g ze 767 767 231
Vi ght Mumber Of observations in Aver age number Of
est abl i shnent observations in
est abl i shnent

lrowth and shrinkage are defined as positive or negative changes
(respectively) inthe establishnent size category. For Equations 1 and 2, the
change is fromthe | ast year to present. For Equation 3, it is net change
over the survey pericd,

2Significant at the 5%l evel . _

3control for years spanned i s recessary because the calculationand .
elimnationof annual ef fects nay introduce bi as(due tO sample variations) in
year-to-year comparisons of wage effects.

Source: Tabul ations from BLS Area \VEge Survey.
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Table B1

Industry and Area Véige Survey Standard Devi ati on Components
Compared 1O Current Population Survey Log Vége Vari ation

Industry Wage A ea \dge Current Popul ati on
Survey Survey Survey
Sour ce of Mean Suggested Suggested May 1977°
\ariation Standard Standard Al AWS
of Log Védge Deviation Deviatior? Occup.  Occup.*
Total Std. Dev. .20 .40 .48 .42
occupation, Sex, Region,
and/or Irdustry' .12 .36 .36 .25
Tota Renaining .16 .16 .31 .33
Est abl i shnent (known) ay .11 - -
Establ i shnent (Esti nat ed)
1AWS & Iws Point Estinate - - .11 .11
2)AWS % of Tot al - - .13 .12
3)AWs % of Renai ni ng - - .20 .21
Qrcupat i on- Est abl i shnent
Interaction .06 .10 - -
| ndi vi dual .09 .07 - -

'For IwS and ¢ps, incl udes sMsA dummy and region(4 regions for ¢ps). For Ivs
and aws incl udes i ncentive aummy and joint effects. |n cps, uses 3—digit
occupation. CPS and AWS totals | ncl ude 2—digit irdustry.

2Effects of interactions wth year have been excl uded from Aws results.

3The CPS sample i ncl udes al | private—sector fulltime workers betveen t he ages
of 18 and 65 wth reported average hourly earnings of nore than $L 75.
4Including only observations for occupations incl uded in the AWS sample.

Source: Tabul ati ons from BLS Area Vége Survey, BLS Industry Vege Surveys (see
Groshen 1988b), and My 1977 cps.



