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ABSTRACT

DECOMPOSING CHANGES IN RETAIL FOOD WAGE DISTRIBUTIONS, 1983-1998:
A SEMI-PARAMETRIC ANALYSIS

John W, Budd
Brian P. McCall

What role has the growing practice of eating out rather than at home played in the evolution of
wages in retail food? Between 1983 and 1998, real wages fell for nearly all types of grocery store
employees, whether they were relatively well paid, poorly paid, or somewhere in the middle. This
resulted in an eight and a half percent decrease in the average real wage, but unlike many other
industries, there was no increase in wage inequality. The "food away from home trend" is apparently
connected to the deterioration in grocery store wages for all employees except those earning
somewhere in the top ten percent of wages. Without this change in consumer behavior, average real
grocery store wages would have risen by seven percent rather than falling by 12 percent.

While harmful to nearly all grocery store employees, this trend has benefitted many workers in
the restaurant industry, where the average real wage rose by nearly twenty five percent. Because this
growth was not evenly distributed, occurring primarily in the upper part of the wage distribution,
wage inequality in this segment of retail food increased. Moreover, the increase in the fast food
sector during this period is associated with decreasing real wage levels, or slower wage growth, in
both the grocery and restaurant industries. The labor market institutions of minimum wage laws and
labor unionization are also found to be important determinants of wage trends in retail food. Part-
time employment is associated with lower wage outcomes, but over the last 20 years, the frequency
of part-time work in these two industries actually declines. Overall, however, labor market
institutions and changing demographic characteristics still leave much of the observed changes in
real wages in retail food unexplained.

The data source for this analysis is the Current Population Survey, supplemented with secondary
data sources.
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Abstract

This paper analyzes changes in the structure of wage outcomes between 1983 and 1998 in retall
food —the Grocery Storesindustry and the Eating and Drinking Placesindustry. Over thistime period, the
average red wage in the Grocery Stores industry fdll by 8.5 percent. In fact, red wages in this industry
decreased for workersin dl parts of the wage didribution, high, middle, and low. Consequently, wage
inequdity did not increase — unlike many other indudtries. In Eating and Drinking Places, the average red
wage increased nearly 25 percent, but this reflects an upward trend in upper part of the wage distribution.
Thus, wage inequdity in thissegment of retail food increased. At the sametime, there have been sgnificant
changes in unionization, minimum wages, and consumer behavior.

Using Current Popul ation Survey data supplemented with secondary data sources, wefind thet the
consumer trend towards food away from home rather than food at home correlates with a deterioration
in wage outcomes in the Grocery Storesindusiry in dl but the 90th percentile. In fact, the results predict
that the median real wagewould haveincreased by 7 percent between 1983 and 1998, instead of declining
by 12 percent, if the level of per capita Grocery Stores sales had remained at its higher 1983 levd.
Moreover, theincreasein fast food i s associated with decreasing red wage levels, or dower wage growth,
in both Grocery Stores and Eating and Drinking Places.

The labor market indtitutions of minimum wage laws and labor unionization are dso found to be
important determinants of wagetrendsinretail food. Part-time employment isassociated with lower wage
outcomes, but over the last 20 years, the frequency of part-time work in these two industries actually
declines. Overdl, however, labor market ingtitutions and changing demographic characterigics il leave

much of the observed changesin red wagesin retall food unexplaned.



On an aggregate levd, it has been well-documented that wage inequality in the United States has
sgnificantly increased since 1980 (Levy and Murnane, 1992; Gottschalk and Smeeding, 1997). Potentia
explanations for the observed increasein inequdity include supply-s de determinants such as human capita
investment, immigration, cohort Size, and female labor force participation; demand-side determinants such
as skill-biased technologicd change, internationd trade, and achanging industrid structure; and inditutiona
factors such as dedining unionization and red minimum wage vaues?

More recent scholarship builds upon these results by analyzing specific industries and/or
occupations and attempts to evauate the various explanations for the increase in wage inequdity (eg.,
Brown and Campbell, 1999; Hunter, 1999; Olson et d., 1999). This paper addsto thisindustry-specific
research by focusing on retail food — the Grocery Stores and Eating and Drinking Places indugtries. The
andyss below indicates that in the U.S. Grocery Stores industry, red wages have declined over the last
20 yearswhilewageinequality doesnot exhibit any clear trend. Inthe Eating and Drinking Placesindustry,
wage inequality has increased.

To assessthe rdaiveimportance of variousfactors changing thewage digtributionswith retail food,
probabilities that different characteristics appear in different time periods are incorporated into kernel
dendity estimation to construct counterfactuas wage distributions (see DiNardo, Fortin, and Lemieux,

1996). With these counterfactuals, one can andyze, for example, what the wage distribution would have

1 See Autor, Katz, and Krueger (1998), Burtless (1995), DiNardo, Fortin, and Lemieux (1996),
Gottschak (1997), Johnson (1997), Juhn (1999), Lee (1998), and Topd (1997) and the references cited
therein.



looked likein 1998 if union dengity or per capitafast food sdesremained at thel983 levels, and therefore
asss the rdative importance of various factors in explaining the observed changes in wage outcomes.

Inacompanion paper (Budd and McCdl, 1999), we analyze the effect of changesin retailing and
operating characterigtics, especidly grocery store size and hours and the use of scanning technology, on
wage outcomes in the grocery industry. The present research complements Budd and McCall (1999) by
examining alonger period of time and by andyzing different features of retail food, especidly changesin
the level and composition of retail food sdes. In particular, the increase in fast food sales between 1983
and 1998 is associated with a deterioration in wages in both Grocery Stores and Eating and Drinking
Paces.

The Retail Food Industry, 1980-1998

When congdering consumer expenditures on food, it is common to divide total expendituresinto
food a home and food away from home. In 1960, roughly 75 percent of food expenditures was for food
a home; in the 1990s, the fraction is closer to 50 percent (Kinsey, 1994; Kinsey et d., 1996). Grocery
stores account for amgjority of food a home expenditures while restaurants, including fast food, account
for amgority of away from home expenditures. Consstent with the consumer expenditure trends, Figure
1illugtratesthat red sadesin the grocery industry over the previous two decades has been rdatively flat (an
11 percent increase between 1980 and 1998) whereas restaurant (excluding fast food) saleshaveincreased
by 46 percent and fast food sales by 60 percent.

Moreover, grocery storesin the last 20 years have become larger and are open longer (Budd and
McCdl, 1999; Mayo, 1993; Wash, 1993). As a result, the modest increase in sales has not been

accompanied by asmilar increase in the number of establishments. In contragt, the growth in the number



of eating place establishments has kept pace with the growth of restaurant and fast food sdles. Asthe
number of eating place establishments increases and as grocery stores become larger and expand their
prepared foods offerings, competition between the two sectors of retail food has intensified.?

In the aggregate, technological change has received a lot of attention. In the Grocery Stores
industry, the most visible technologicd change is scanning technology. Scanners read Universal Product
Code (UPC) symbols and automatically record the price of each item (as well as providing important
information for ordering and promotions) so that the cashier does not have to manualy enter the priceinto
the cash register. According to Progressive Grocer (various issues), the fraction of stores usng scanners
tripled from under 30 percent in 1982 to over 90 percent in the mid-1990s.

I nthe Eating and Drinking Placesindustry, specidized technology in fast food continuesto automeate
food production (Leidner, 1993). More generadly, sdes anadyss and inventory control are increasngly
being done using computer technologies (Nationa Restaurant Association, 1999). However, it isprobably
sdfe to conclude that restaurants have not been affected by technologica changeto the same extent asother
industries outside retail food.

To andyze wage trends in retail food againgt this backdrop of competition and technology, we
selected individuas employed in SIC 601 (Grocery Stores) and SIC 641 (Eating and Drinking Places)
fromthe Current Population Survey (CPS) Annua Earnings Files (the outgoing rotation groups). Notethat
the CPS does not distinguish between eating places and drinking places nor can we digtinguish fast food

from other types of restaurants. Tables 1 and 2 present annua real wage trends for the two retail food

2 For additional background on the two industries, see Mayo (1993) or Mariani (1991).
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industries between 1979 and 1998. Column 1 contains the average hourly real wage which in Grocery
Stores declines from $11.17 in 1979 to around $9.00 in the early and mid-1990s before rebounding to
$9.26in1998. In Eating and Drinking Places, the mean wage isadways significantly lower thanin Grocery
Stores: $7.45in 1979 and $8.33in 1998. For comparison, the redl vaue of the minimum wageis nearly
identical to the Grocery Stores 10th percentile (column 4) up to 1987 and is about 10-20 centslessthan
the 10th percentile after 1987.3 For Grocery Stores, each of the percentiles follows the same trend
as the mean real wage: a decline with a dight rebound in 1998. In other words, the entire red wage
digtribution in Grocery Stores has shifted downwards since 1979. In contrast, the Eating and Drinking
Places experience is more varied: the 25th and 50th percentilesfal over thistime period whereas the 75th
and 90th percentilesincrease. In short, wage inequdity hasincreased in Eating and Drinking Placeswhile
there is no clear trend in Grocery Stores. These trends are a0 reflected in the values of two summary
measures of wage inequdity: the sandard deviation (column 2) and the Gini coefficient (column 3).

The wage trends results are presented graphicaly in Figure 2. The solid lines are for Grocery
Stores and the dashed lines are for Eating and Drinking Places and the lines for each industry from top to
bottom are for the 75th percentile, the mean, and the 25th percentile of the read wage in each industry.
Note that the generd trend isdownwardsfor dl three measuresinthe Grocery Storesindustry. In contrast,
the 25th percentilein Eating and Drinking Places has declined while the higher parts of the distribution show
apogtive trend. Fgure 2 dso clearly shows that wages in Eating and Drinking Places are lower than in

Grocery Stores.

3 1t is not uncommon to find subminimum wage observations (Card and Krueger, 1995) dueto a
combination of noncompliance and imperfect coverage.
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For comparison, Appendix Tables 1 and 2 present the same summary statisticsfor Manufacturing
and the rest of Retall Trade. Theleved of wagesin Manufacturing is Sgnificantly higher than in retall food
and in Retall Trade more generdly. However, the Manufacturing experienceis closer to that of Eating and
Drinking Places than Grocery Stores in that wage inequality shows a clear increase and the lower
percentiles decline while the upper percentilesincrease. Also note that the two retail food industries seem
to represent opposite portions of the Retail Trade wage ditribution with Eating and Drinking Placeswage
outcomes less than the rest of Retail Tradewhile Grocery Storeswage outcomes are greater than therest.

Grgphicdly, the retail food distributions for 1983 and 1998 are presented in Figure 3 while the
digtributions for Manufacturing and the rest of Retail Trade are presented in Appendix Figure 1.* Thetwo
dashed verticd lines represent the 1983 and 1998 vaues of the log red minimum wage. For Grocery
Stores, in both the lower and upper talls, the 1998 didtribution isto the left of the 1983 digtribution. For
Eating and Drinking Places, the upper tall has shifted to the right in 1998. Except for the sub-minimum
hump in 1983, the lower tail has shifted to the left in 1998°> The Manufacturing and Retail Trade
digtributions indicate the same trend asin Eating and Drinking Places. an increasein wageinequdity. Note

a so that the Manufacturing wage distribution ismore symmetrical and not anchored by the minimum wage.

4 These dendities are cal culated using kernd density estimation (equiation 1 described below) with
aGaussan kernel, abandwidth of 0.05, and 200 evaluation points. These andysisbelow focuseson 1983
and 1998 because union dengty information is not available for earlier years.

® The sub-minimum hump in the 1983 distribution stems from tipped employees and disappears
when waiters and bartenders are dropped from the sample. Its disappearance by 1998 is likely due to
changes in reporting behavior and in public policies regarding the use of tips in minimum wage payment
caculations (see Wessdls, 1993). These changes are beyond the scope of our andysis. However, omitting
waiters and bartenders does not change the conclusions presented.
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The centra focus of this paper isto andyze the two retal food wage distributions as presented in
Fgure 3 and try to understand the forces underlying the observed changes. One aspect of retal
employment that recelves alot of attention in the popular pressis part-time work. Column 9 of Tables 1
and 2 show that part-time employment in retail trade has been relatively stable over the last 20 years and
has perhaps even declined. Comparing these figures with Northrup and Storholm (1967, Figure 3-2) and
Carnes and Brandt (1977) impliesthat the rise in part-time work in retail food in fact occurred beforethe
mid-1970s (athough Hughes (1999) provides a specific counterexample). It should be noted that while
column 9 defines part-time to be less than 35 hours per week, the trends are Smilar for average weekly
hours and the fraction working less than 30 or 25 hours. While part-time work in these two indudtries is
much higher than in Manufacturing and the rest of Retail Trade (see Appendix Tables 1 and 2), there has
not been an increase in part-time employment in the 1980s and 1990s.

Two other factors receiving significant attention in the aggregate are education and unionization
(e.g., Juhn, 1999; DiNardo and Lemieux, 1997). While average years of education in Manufacturing, for
example, increased by more than one year between 1979 and 1998, column 10 of Tables 1 and 2
illugtrates that the increase in average educationd attainment in retail food has been much more modest.
The economic return to education, as measured by the OL Sregresson coefficient in alog wageregresson,
has remained fairly constant in the Grocery Storesindustry at around 0.035 (column 11) and hasincreased
from around 0.02 to 0.04 in Eating and Drinking Places. In contragt, in Manufacturing the OLS returns
to education in 1979 is 0.056 and in 1998 is 0.094 (see Appendix Table 1). These casud comparisons
suggest that changes in educationd attainment are not asimportant in retall food asin other industries for

understanding changing wage outcomes.



The trendsin unionization (columns 12-13) suggest adifferent, dbeit preiminary, concluson. Union
dengty in Grocery Stores declines substantialy from 33 percent down to 24 percent between 1983 and
1998. At the sametime, the union wage premium, as measured by the OL S regression coefficient inalog
wage regression, aso decreases quite sgnificantly. Relativeto 1983, there are relatively fewer unionized
employees and their wage premium ismuch smdler. This suggests that unionization might be an important
factor in underganding changing wage outcomes in Grocery Stores. Note that in Manufacturing, union
dengity experiences a ggnificant decline, but the union wage premium is reaively stable. In Eating and
Drinking Places, while some sectors were heavily unionized in the early post-war period (Cobble, 1991),
by 1983 the fraction represented by aunion was only four percent and dropped to two percent by 1998.

Sincethefocusof the analysiswill beacomparison of 1983 and 1998, Table 3 presents additional
summary statistics for the CPS Grocery Stores and Eating and Drinking Places samples for these two
years® The question of interest isto what extent can the demographic changes captured in Table 3, the
declining red vaue of the minimum wage, and the change in competition described above explain the
observed changesin the retail food wage distributions between 1983 and 1998 (as presented in Tables 1
and 2 and Figures 2 and 3).

Empirical M ethodology
The foundation of the empirical methodology is nonparametric kernd density estimation. More

gpecificaly, the Rosenblatt-Parzen estimate of the dendty function a a point x is

® The sate-level measures presented in Table 3 arefrom Restaurant Business (variousissues) and
other publications published by Bill Communications. Effective Buying Income is persond digposable
income.
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where h is the bandwidth, X,,...,X, are observations, and K(¢) is a kernel function (see Silverman,
1986). The kernel function is simply a weighting function so that, for example, observations closer
to the point of interest x are weighted more heavily than observations farther away from x. For
graphical display, the density function estimate is calculated for a number of equally-spaced
evaluation points x. In the analysis below, the observations of interest are individuals’ log real
wages and we use a Gaussian kernel function with 200 evaluation points and a bandwidth of 0.05.
Note that a significant advantage of this methodology is that we can examine the entire wage
distribution in contrast to standard summary measures of wage inequality such as the Gini coefficient
or standard deviation.

To analyze the importance of changes in unionization, minimum wages, and other factors in
causing changes in retail food industry wage distributions, we utilize the semi-parametric
methodology of DiNardo, Fortin, and Lemieux (1996). The centerpiece is the construction of a

counterfactual density estimate

. 1< x - X

F0 = =X )k —— 2)
hia h

where () is a re-weighting function based on individual attributes z;. For example, to construct

the counterfactual density for 1998 if characteristics remained as they were in 1983, y(e) re-weights

the individual 1998 wage observations to reflect the 1983 distribution of individual characteristics.



Estimates of various functions y(z;) can be constructed from logit models. To decompose changes
in the wage distribution between two points in time, the re-weighting is done sequentially for
different factors.

The first dimension considered is the minimum wage. It is assumed that there are no
spillover effects of the minimum wage to those earning more than the actual and counterfactual
- minimum wage, the shape of the density of wages below the minimum wage depends only on the
real value of the minimum wage, and there are no employment effects of minimum wage changes.’
With these assumptions, the counterfactual density for 1998 wage observations if the 1983 minimum
wage rate prevailed can be constructed by replacing the portion of the 1998 wage distribution that
is below the 1983 minimum wage level with the analogous portion from the actual 1983 distribution
(re-scaled so that the sum of the total density is one).

More specifically, the counterfactual is constructed via equation (2) using the appropriate re-

weighting function y(e):

P98 | z,, wmy)  P(t,=83)
 P(1,=83 1 z,,, w<mg)  P(1,=98)

V,.(2) 3)
where P(¢) denotes probability, t; is a dating variable for observation i, and w; < mg, indicates that
individual i’s real wage is less than the real minimum wage in 1983. To construct y, (), the

conditional probabilities in equation (3) are generated from a logit model for all of the observations

7 See DiNardo, Fortin, and Lemieux (1996) for a discussion of these assumptions and
evidence that they are conservative.



below the 1983 minimum wage using year as the dependent variable and various demographic
attributes z; (see Table 3) as independent variables.®

Second, consider the effect of declining union density. To examine the extent to which this
institutional change is related to changes in the distribution of wages, it is instructive to compare the
actual 1983 distribution and the 1998 distribution that would have been observed if unionization
remained unchanged. In other words, we want to construct a counterfactual wage density using the
1998 wage structure with 1983 unionization rates.

In terms of equation (2), the counterfactual density can be created by using the appropriate
re-weighting function y(): for union workers, y,(¢) = P(union in 1983 | z)) / P(union in 1998 | z,)
and for nonunion workers, y,(¢) = P(nonunion in 1983 | z,) / P(nonunion in 1998 | z,). These
conditional probabilities are estimated by a logit model for union status using various attributes as
independent variables. Note that if union density, and therefore the probability of being unionized,
does not change between 1983 and 1998, then y,(¢)=1. In contrast, if union density declines between
1983 and 1998, then y,(¢) re-weights 1998 unionized individuals more heavily than in the observed
1998 distribution and re-weights 1998 nonunion individuals less to simulate the 1983 ratio of
unionized to nonunion individuals.

The third factor we consider in sequence after minimum wages and unionization is part-time
work. As demonstrated above, part-time work is quite common in retail food and is an important
feature the labor market to analyze in the context of changing wage distributions. Methodologically,

the technique is the same as for union status: estimate a logit model for part-time status, calculate

® Note that nonparametric kernel estimation in equation (2) is therefore being combined with
a parametric logit model to generate the appropriate counterfactual weights y(¢). The overall
estimation method is thus semi-parametric.
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values for the part-time re-weighting function y (¢) from predicted probabilities from a logit model,
and create the counterfactual for 1998.

Finally, there are a host of other attributes that may change between 1983 and 1998 and
which may influence the nature of the observed wage distributions in retail food. For example,
education, age, ethnicity, the occupational structure, and industry-specific operating features are
changing during the time period. But again, the thought experiment is the same: what would the
1998 wage distribution look like if these underlying characteristics were as they were in 1983? To

create this counterfactual density, the observations in the kernel density estimator are re-weighted:

_ P(t=83 1z) P(1,=98)
 P(t,=98 1z) P(1,=83)

Va(z) “4)
For these attributes, the re-weighting values are calculated from a logit model for year (1983 or
1998) using the group of attributes as the independent variables. Thus, in this fourth step, we
consider the importance of various attributes jointly as a group in contrast to the previous three cases
in which the minimum wage, union status, and part-time employment were considered as individual
steps.

With each of the counterfactual densities, we can then calculate various points on the wage
distribution, e.g., the mean, median, or 10th percentile, and compare the counterfactual values to the
actual values. However, while quite informative, none of these measures can capture changes in the
entire distribution. Thus, we follow DiNardo, Fortin, and Lemieux (1996) and use the Kullback and

Leibler (1951) measure of the distance between two distributions f; and f:

11
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Ifa counterféct_ual 1998 density with the actual 1983 density yields a J statistic close to zero, then
the counterfactual comes close to reproducing the 1983 density. |

Finally, note carefully that the construction of the counterfactual densities is sequential and
that the re-weighting functions are cumulative. Thus, to construct the counterfactual wage density
for union status, the minimum wage and union status re-weighting functions are both used. For the
final step analyzing other attributes, y,,(*), W,(*), ¥,(*), and y,(°) are all used. Again, interested
readers are referred to DiNardo, Fortin, and Lemieux (1996) for additional details and to DiNardo
and Lemiéux (1997) for another example using this methodology.

Retail Food Wage Distribution Changes, 1983-1998

To analyze the change in the Grocery Stores industry wage distribution between‘ 1983 and
1998 as illustrated in Figure 3, we want to construct a counterfactual density based on the observed
1998 wage outcomes under the assumption that the minimum wage, union density, and other factors
are at their 1983 values (equation 2). The real value of the federal minimum wage declined by over
6 percent between 1983 and 1998 and the first counterfactual density constructed simulates the 1998
wage distribution without this decline (holding unionization and other attributes at their 1998
values). The upper-left graph in Figure 4 presents the actual 1998 wage distribution for Grocery
Stores and the counterfactual distribution using the 1983 minimum wage. By comparing this graph

with Figure 3, it is evident that the counterfactual re-
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weighting essentialy replaces the actud 1998 distribution with the 1983 distribution below the 1983
minimum wage, but the 1998 ditribution above the 1983 minimum wage is unaffected.

The dgnificance of the minimumwageisaso reflected in Table4. InTable4, theactud vauesfor
each measure of interest, such asthe average or median log red wage, are presented in columns 1 and 2
for 1983 and 1998. Column 3 reports the counterfactuad value whichwould have resulted, based on our
estimates, if the minimum wage had remained & its 1983 level. The number in parenthessisthe difference
between the counterfactua value and the actua 1983 va ue expressed as a percentage.

Firgt, consder the first row which presents the mean log red wage. The actud meanin 1983 is
2.198 and in 1998 is 2.103. If the change in the minimum wage explains much of this decrease in the
average wage, then the average of the counterfactua dengity should be close to the 1983 actua mean.
However, the counterfactual mean log redl wageis 2.105 (column 3) which impliesthat the average wage
in 1998 would be quite Smilar to the 1998 observed mean if the redl vaue of the minimum wage remained
a its 1983 level. In other words, the minimum wage decline only explains 2.11 percent of the actua mean
wage declinein the Grocery Stores industry.

The counterfactua estimates can also be interpreted smilar to traditional Oaxaca decompositions.
Traditiond decompositions answer questions such as “what would the average wage have been in 1998
usng the 1983 characteristics?” The counterfactud density generdizes this idea to the entire wage
distribution. To wit, the actuad mean decline between 1983 and 1998is2.198 - 2.103 = 0.095. Using
1983 minimum wage characteristics (weights) and 1998 returns (wages), the decline is estimated to be

2.105 - 2.103 = 0.002. So the minimum wage change only explains 2.11 percent of the actual change.
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However, changing the minimum wage back to its 1983 vaue explains over 90 percent of the
decrease in the 10th percentile. There is no explanatory power of the minimum wage change for other
pointsof thewage digtribution. Asanindicator of the overall discrepancy between the actud 1983 dengity
and the 1998 counterfactua, note that the Kullback and Leibler (1951) measure of the distance between
two digtributionsfallsfrom 0.208 for the 1983 and 1998 actua distributionsto 0.147 when comparing the
actual 1983 and counterfactua 1998 distributions. Thus, the minimum wage counterfactua accounts for
29 percent of thetota difference between the 1983 and 1998 wage ditributions. In sum, these results
imply that the minimum wage is a Sgnificant factor in the change in the Grocery Stores wage distribution
between 1983 and 1998 and while the explanatory power is confined to the lower part of the distribution,
thisis an important fraction of the entire structure.

Pand B of Table 4 indicates that this concluson is smilar for Eating and Drinking Places. For
comparison, the analogous decompositions for Manufacturing and the rest of Retall Trade arereportedin
Appendix Table4. Theresultsfor Retall Trade (excluding thetwo specificindudtries of interest) aresmilar
to theretall food results, but the Manufacturing experienceisquite different. More concretely, the minimum
wage has minima explanatory power for the changing wage structure in Manufacturing.

Next, congder the hypothetica Stuation in which the 1998 wage structure is combined with the
1983 minimum wage and the 1983 union dendity. The smoothed kernel dendty estimate of this
counterfactud is presented in the upper-right graph of Figure 4 and the numerical measures are presented

incolumn 4 of Table4.® Thegraphicd differencesare dight, however the numerical results are useful. For

° In the figures, “before” indicates the counterfactua density before accounting for the relevant
factor and “ after” denotes the counterfactua density including the relevant factor.
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example, correcting for the decline in union density increases the average wage to 2.122 and accounts for
18 percent of the decline in the average red wage. The change in unionization is dso a very sgnificant
factor in explaining the change in the 25th percentile and the median red wage and explains a portion of
the decrease in the 75th and 90th percentiles. According to the Kullback-L eibler Satidtic, the union density
change explainsamogt 10 percent of the overdl difference between the 1983 and 1998 wage distributions.

For Eating and Drinking Places, the resultsin column 4 imply that abovethe 10th percentile, if union
dengity had remained at its 1983 leve, the wage distribution va ues would have increased even more than
they actudly did. However, the magnitudes of these effects are quite smdl which isunsurprising given the
very low leve of union coverage in this industry reported in Table 2. In fact, it is best to consder these
esimates atisticaly inggnificant. Using abootstrap procedurewith 1,000 replications, the sandard errors
of these percentile estimates are about 0.018 and many of the column 5 point estimates are not more than
two standard deviations different than the column 4 point estimates.

Since Grocery Storesis, by alarge margin, the most heavily unionized indudry in Retall Trade, it
is adso unsurprisng that the unionization results for the remainder of Retail Trade (Appendix Table 4) are
gmilar to those for Eating and Drinking Places. In Manufacturing, the decline in union dengty explains
much of the decline in the median wage, but is lessimportant in the tails of the distribution.

Recall from Tables 1-3 that the frequency of part-time employment in retail food declines between
1983 and 1998. Comparing columns 4 and 5 of Table 4, if part-time employment had remained & its
higher 1983 level, wages in 1998 would be lower than they actudly were. Again, note that thisresult is
consgtent with popular views equating part-time work with bad jobs, but thet in retail food the trend inthe

1980s and 1990s has been away from part-timework and thistrend isassociated with an increasein wage
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outcomes. In generd, however, the explanatory power is smdl, but the part-time addition does explain
8 percent of the Eating and Drinking Places median. Moreover, accounting for the change in the minimum
wage, union dendty, and part-time employment yields a counterfactud log red wage of 1.774 for the
Grocery Stores 25th percentile which is the actua vauefor 1983. Part-timeisomitted from the graphical
presentation in Figure 4 because no changes are visble.

Lastly, congder the find step of the re-weighting procedure which is to re-weight on the bag's of
observed demographic, occupationd, and geographicd attributes. More specificdly, “other attributes’
incdudesthevariablesin Table 3, except the state-level measures, plus age squared and region effects. The
results are presented in column 6 of Table 4 and in Figure 4. For Grocery Stores, the addition of these
attributes to the counterfactud causes the distribution to move in the “wrong direction” — i.e, the
counterfactua distribution moves farther away from the actual 1983 digtribution rather than closer to it.
The Kullback-Lebler statistic increases dightly and each percentile is predicted to decrease further rather
thanincreasing towardsthe higher, actual 1983 percentiles. Theseresultsimply that theincreasein average
education, age, frequency of supervisors, and the like between 1983 and 1998 prevented rea wages,
across the entire distribution, from declining even more than they are observed to have falen.X°

In Eating and Drinking Places, the changing demographics explain about 15 percent of the changed
wage digtribution. The Manufacturing results are smilar to those for Grocery Stores. For example, the

actual 25th percentilein 1983 is2.179 and the other attributes counterfactua is2.101 whichissignificantly

10 While this estimation strategy is order-specific, the results do not appear to be driven by the
ordering of the steps. For example, omitting the minimum wage step and reversing the order of the union
dengity and part-time counterfactuas do not change the results.
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below the 1983 actud vdue. If demographics had stayed at their 1983 levds, these results imply that
wages would have fallen across the board. For Retail Trade, the finad counterfactuds are closer to the
1983 vaues than in the other three indudtries. In fact, accounting for dl of the factors explains more than
75 percent of the 1983 to 1998 changes. 1n the other industries, however, other factors not captured in
the Table 4 analyses are important.

Demogr aphic Subgroups

To further dissect the changesin wage outcomesin Grocery Storesand Eating and Drinking Places
in the 1980s and 1990s, we repesat the semi-parametric decompositions for men and women separately
and for three educationa attainment classes. Tables 5 and 6 present the results by gender. Figure 6
presents the graphica results; note that the intermediate steps are omitted in the graphica presentation to
conserve space, but the steps of the andyses are identical to those in the previous section.

Firg, note that the various points of the wage distributions in both industries for both years for
women are dways below the analogous vaue for men. In other words, acrossthe entire distribution, men
have higher wages than women (compare Pand A with Panel B). Note that this does not account for any
differencesin characteristics and is unsurprisng. However, asillugrated in Figure 6, the minimum wage
anchors eaech of the digtributions so the male-femade wage gap is smaler in the lower portion of the
digtribution. Second, with the exception of the 90th percentile of the Grocery Storeswage distribution, the
maefemde gagp is smdler in 1998 than in 1983.

Turning to the decompogtions, there is not a pattern of systematic differences between men and
women within each of the industries. As with the decompostions in Table 4, the Sngle most important

factor isthe minimum wage. Unionization ismoreimportant in Grocery Storesthan in Eating and Drinking
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Places. And thefactorslisted in Table 3 do not totaly explain the observed changes between 1983 and
1998 even after considering men and women separately.

Tables 7 and 8 present the results for three education groups: those with less than 12 years of
completed education (dropouts), those with exactly 12 years (high school graduates), and those with more
than 12 years of education (attended college). The graphs in Figure 7 just present the first and third
categories since they have the sharpest contrast. As one would expect, the attended college wage
digtribution lies to the right of the high school graduates didtribution which in turn lies to the right of the
dropoutsdistribution. Moreover, the gap between dropouts and graduatesislarger a most pointsthan the
gap between high school graduates and those that attended college. The wage differences between
educational groups aso widen in both industries, consistent with aggregate trends.

I nthe decompasitions, the minimum wage' sgreatest explanatory power isfor high school dropouts.
Unionization, however, is more important for those who completed high school or attended college
compared to high school dropouts. With the exception of high school dropouts in the Grocery Stores
indugtry, the find models il leave amgority of the observed wage change unexplained.

Retail Food Competition

Asdescribed above and shown in Figure 1, consumer behavior inretail food has changed over the
last twenty years with the two industries increasingly in competition with each other and with the rdlaive
increase in fast food sdles. The preceding analys's documents the rel ationships between wage outcomes,
labor market ingtitutions, and demographics, but it also important to investigate the effect of these market

changes.
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Vaiousissuesof Restaurant Business report annua per capitasaesfor Food Stores, Eating and
Drinking Places, Restaurants, and Fast Food for each state. Restaurants and Fast Food slesarethe major
components of Eating and Drinking Places sdles, but the latter dso includes bars, caterers, concession
gtands, and other miscellaneous establishments. Note that for the factors previoudy andyzed, we could
create counterfactua densities based oneach individud’s characteristics (for example, whether or not the
individua worked part-time). For the Restaurant Business measures, each piece of information isfor a
specific sate for agiven year. These measures are merged to the CPS data by state and year so each
individud is assgned the vadue for their date. The meansfor the specific measured utilized are presented
in Table 3.

Table 9 reports the results of repesating the above semi-parametric analyses including each Sate-
level measure in the other attributes category (which ill includes the variables from Table 3).1* Columns
1-3 repeat some of the results from Table 4 to facilitate interpretation and comparison. Columns 4-7
should each be compared with column 3 to gauge the effect of including each market indicator.

Firgt, note the Sate effective buying income, or persond digposable income, does not sgnificantly
affect the digtribution of wage outcomes in retail food. The relative progperity of a state does not appear
to influence retail food wage outcomes. Next, consider per capita food stores sales — a measure of
gpending in Grocery Stores. On a per capita bas's, average food stores sales fell by gpproximately 18
percent between 1983 and 1998 (see Table 3). Comparing columns 3 and 5 of Table 9 indicates thet if

food stores sdleshad remained at their (higher) 1983 leve, wagelevelsin Grocery Storeswould have been

11 The companion paper, Budd and McCall (1999), undertakesasimilar strategy to investigatethe
importance of operational measures such as grocery store size and hours.

19



higher, dbeit by only 2-7 percent. Moreover, if food store sdles had remained at their 1983 levels, wages

in the competitor industry, Eating and Drinking Places, would have fdlen (by about the same magnitude).

On the other side of the table, Eating and Drinking Places sales, on aper capitabasisand in red
terms, increased by about 20 percent in this period. Comparing column 6 of Table 9 to column 3 reveds
that if thisindustry’s sdes had remained at their lower 1983 levd, rea wage outcomes in both Grocery
Stores and Eating and Drinking Places would have been higher. The pattern of results for fast food sles
(column 7) echoes this same concluson. On average across states, per capita fast food saes grew over
20 percent in real terms between 1983 and 1998. If this growth had not occurred, the Grocery Stores
counterfactua impliesthat red wagesin Grocery Storeswould have been higher. The Eating and Drinking
Places counterfactua aso implies that wage outcomes in Eating and Drinking Places would have been
higher.

In sum, the relative decline in Grocery Stores sdes is associated with lower wages in Grocery
Stores and higher wages in Eating and Drinking Places. However, the relative increase in Eating and
Drinking Placesand fast food sdles, isassociated with lower wagesin both Grocery Storesand Eating and
Drinking Places. The shift in consumer behavior awvay from Grocery Storesinto Eating and Drinking Places
has a clear negative effect on wages in Grocery Stores. However, thisis not to say that the change in
gpending has been good for wagesin Eating and Drinking Places.

The results here imply that the change within the Eating and Drinking Places sector has put
downward pressure on wages in that industry. This may stem from a changing composition within the

indudry: note from Table 3 that fast food saes per capita increased much more than restaurant sales
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between 1983 and 1998. While further research is warranted, the results are suggest that the low wage
conditions of thefast food industry are putting downward pressure on wage outcomesin retail food across
the board. Actud red wage outcomes in Eating and Drinking Places have increased since 1983, but not
because of theincrease in Eating and Drinking Places sdes.

Conclusions

While there has been much research on changing wageinequdity on abroad, across-industry basis,
this paper conducts a focused examination on the U.S. retail food industry between 1983 and 1998.
Applying the semi-parametric methodology of DiNardo, Fortin, and Lemieux (1996) to retail food, we
decompose changes in the wage digtributions into four factors: the minimum wage, unionizetion, part-time
work, and other atributes. This last factor includes demographic, occupationd, and demand
characterigtics.

The results imply that labor market inditutions are an important determinants of real wage trends
retal food. The changing red vdue of the minimum wage explains roughly one-third of the overal
discrepancy between the 1983 and 1998 wage distributions in both the Grocery Stores and Eating and
Drinking Placesindudtries. The minimum wage aso explains over 90 percent of the decline in the 10th
percentile of the Grocery Stores wage distribution.  The other labor market ingtitution, labor union
representation, is a Sgnificant explanatory factor of changesin the Grocery stores wage structure above
the 10th percentile. The importance of unionization in Eating and Drinking Placesis quite smdll.

Part-time work has been afrequent topic in the popular press and among some advocacy groups.

Our andysesindicate that increases in part-time employment are associated with lower wage outcomes
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inretall food. However, thetrend in retail food over thelast 20 years has been adight decreaseintheuse
of part-time employees and a corresponding (modest) increase in wage outcomes, ceteris paribus.

Two other trends in retail food over the last 20 years are increasing competition between the
grocery and restaurant segments and a growth in fast food sales. The results above imply that the
increasing competition, and in particular the greater increase in food away from home relaive to food at
home, correlates with a deterioration in wage outcomes in the Grocery Stores industry in dl but the 90th
percentile. However, theincreasein fast food isassociated with decreasing real wagelevelsin both sectors
of retail food. Additiond research needs to examine the changing composition of the Eating and Drinking
Places industry and the implications for employment outcomes.

Much of the wage inequdity literature has also focused on skill-biased technologica change. By
definition, skill-biased technological change increases the gap between the upper and lower portions of the
wage didribution. However, the entire Grocery Stores wage distribution has shifted down. Moreover,
there has not been a dramatic increase in the returns to education. In the Eating and Drinking Places
indudtry, the mogt visble utilization of technology has been in fast food with the automation of food
production and increases in fast food is associated with decreasing red wage outcomes. While the
measures employed in our analyses till leave afraction of the 1983 to 1998 changesin theretail food wage
digtributions unexplained, skill-biased technological change does not appear to be an important factor.
Future research in thisindustry should look esewhere for the missng explanations.

In sum, the results for 1983 to 1998 reinforce the va ue of employing amethodology inwhich the
entirewage digtribution isandyzed in the context of aspecificindustry. For example, thechangeinthered

vaue of the minimum wage has sgnificant power in explaining observed wage changes between 1983 and
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1998, but only for portions of the wage distribution bel ow the 25th percentile. The differenceswithinretal
food as well as between retail food and Manufacturing demonstrate that the changing wage outcomes
cannot be explained by aunitary set of factors. The changing nature of competition and consumption within
retail food hdpsin underganding retail food wage trends, but is not likely to be an important determinant

of wage outcomes in other industries.
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Table 1
Annual Wage and Employment Trends in Grocery Stores, 1979-98

: Real Wages (1998 dollars) Fraction
Standard  Gini Percentiles Part- Education Unionization Sample Employment

Mean Deviation Coeff. 10th 25th 50th 75th 90th Time  Years Return Rate  Return Size (000s)
Year @ 2 3 Q) (&) (6 @ ) ® 10 an d2) a3) a4 (15)
1979  11.17 5.53 0.26 6.51 6.74 8.98 1460 1872 040 11.82  0.035 n/a n/a 3,547 2,114
1980  10.62 5.32 0.26 6.13 6.43 8.42 1404 1780 042 11.80 0.031 n/a n/a 4,332 2,210
1981  10.07 5.00 0.26 5.98 6.28 8.07 1331 1744 044 11.87  0.029 n/a n/a 4,161 2,235
1982  10.17 5.09 0.27 5.66 6.08 8.19 1351 1757 0.42 11.96  0.035 n/a n/a 3,944 2,314
1983 10.12  5.27 0.27 5.48 5.89 8.18 1358 1796 043 12.02 0.032 0.33 0.311 4,018 2,376
1984 9.69 5.14 0.28 5.26 5.66 7.60 1264 1744 045 1203  0.036 030 0.331 3,906 ,,N,A,B
1985 9.44 5.11 0.28 5.08 5.53 7.58 1199 1684 043 11.96 0.029 029 0310 3,916 2,459
1986 9.46 5.09 0.28 5.00 5.58 7.44 1239 1710 042 12.03  0.031 027 0318 4,137 2,621
1987 9.25 552 0.29 4.83 5.38 7.17 11.66 1722 044 12.00 0.033 027  0.281 4,243 2,663
1988 9.12 5.87 0.29 4.76 5.51 6.89 1125 1654 . 042 1198 0.032 027 0254 4,078 2,708
1989 9.04 5.17 0.28 4.65 5.44 7.17 1127 1578 042 1200 0036 025 0.244 4,268 | 2,861
1990 8.82 4.96 0.27 4.80 5.37 6.99 10.83 1560 041 1198  0.041 025 0.264 4,487 2,891
1991 8.82 4.82 0.26 5.09 5.49 7.18 10.77 1556  0.44 12.02  0.037 027 0.224 4,425 2,877
1992 8.93 4.75 0.27 4.99 552 6.97 11.04 1583 043 12.34  0.027 027  0.228 4,495 2,947
1993 9.04 5.07 0.27 4.89 5.64 7.05 1128 15.83 0.43 1238  0.035 0.25 0.248 4,468 3,034
1994 8.95 5.52 0.29 4.70 5.50 6.87 11.00 1584 040 12.33  0.037 026  0.256 3,959 3,071
1995 9.04 5.68 0.29 4.65 5.35 6.98 1094 1605  0.38 1228 0.030 026  0.217 3,880 3,018
1996 9.00 5.82 0.29 4.68 5.37 7.12 1039 1574 038 1236  0.042 024  0.188 3,446 3,074
1997 8.78 A.mo 0.27 5.08 5.59 7.11 1043 15.23 0.37 1229 0.034 024  0.165 3,497 3,153
1998 9.26 5.76 0.28 5.15 5.85 7.25 10.80 1575  0.37 1225  0.035 024  0.138 3,537 3,133

Source: Current Population Survey.

Notes: Columns 1-14 are from the CPS Outgoing Rotation Groups and column 15 is from Employment and Earnings (various issues).
Columns 11 and 13 are OLS coefficients from log wage regressions controlling for union, education, age and its square, female, married, nonwhite, part-time,
occupation, and region.
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Table 2
Annual Wage and Employment Trends in Eating and Drinking Places, 1979-98

Real Wages (1998 dollars) Fraction
Standard  Gini Percentiles Part- Education Unionization Sample Employment

Mean Deviation Coeff. 10th 25th 50th 75th 90th Time  Years Return Rate  Return Size (000s)
Year @) 2 3) Q) ) (6) ) )] (&)) (10 ap a2 a3 a4 5)
1979 7.45 3.72 022 4.04 6.06 6.74 7.86 11.23 0.51 1144 0.020 n/a n/a 7,106 4,131
1980 7.30 4.18 0.22 3.96 5.93 6.25 7.81 10.88 0.53 1156  0.018 n/a n/a 8,651 4,279
1981 7.01 3.84 0.21 3.80 5.83 6.10 7.17 1024 053 11.56 0.015 n/a n/a 8,419 4,469
1982 6.76 3.44 022 3.67 5.63 591 7.18 10.14 054 11.74  0.017 n/a n/a 8,289 4,724
1983 6.72 3.57 0.23 3.68 5.46 5.73 7.16 9.96 0.54 11.79  0.019 004 0172 8,398 4,875
1984 6.59 3.49 0.23 3.56 5.24 5.49 7.08 10.20 0.52 11.80 0.018 0.04 0183 8,407 5,095
1985 6.54 3.54 0.23 3.55 5.08 5.46 7.35 1004  0.50 11.80 0.022 0.03 0.113 8,480 5,244
1986 6.56 3.58 0.24 3.72 4.98 5.43 7.44 10.41 0.50 11.81  0.022 0.03 0.204 8,466 5,312
1987 6.60 373 0.25 3.59 4.81 5.42 7.17 1076  0.49 11.72 0.024 0.02 0.188 8,592 5,423
1988 6.52 3.73 0.26 3.45 4.63 5.51 7.24 1034  0.49 11.74  0.023 002 0135 8,070 5,480
1989 7.35 4.18 0.25 441 4.93 6.16 8.47 11.69  0.48 11.73  0.036 0.02 0137 8,326 5,646
1990 741 475 0.25 441 4.99 6.24 8.32 11.85 0.47 1172 0.033 002 0116 8,621 5,663
1991 7.43 423 0.24 4.79 512 5.99 8.38 1197 049 11.83  0.035 002 0.108 8,663 5,744
1992 7.37 3.96 0.23 4.94 5.19 6.09 8.13 11.62  0.49 1201 0.027 002 0140 8,687 5,831
1993 7.27 395 0.24 4.80 5.08 592 8.18 11.28 0.49 12.08 0.030 002 0.150 8,769 6,052
1994 7.67 5.57 0.27 4.40 4.95 6.16 8.69 1210  0.49 1209 0.037 0.02 0.033 7,714 6,333
1995 7.71 4.94 0.27 4.49 5.08 6.25 8.61 1270 047 12.07 0.040 0.03 0.113 7,678 6,282
1996 7.73 4.90 0.27 4.42 5.20 6.24 8.83 12.47 0.46 1198  0.040 002 0160 6,875 6,502
1997 7.76 4.96 0.26 4.67 5.18 6.35 8.79 12.19  0.46 1195 0.032 002 0.123 6,901 6,595
1998 8.33 6.05 0.28 5.00 545 6.69 9.38 13.14 045 1196  0.039 _002 0044 7,090 6,743

Source: Current Population Survey.

Notes: Columns 1-14 are from the CPS Outgoing Rotation Groups and column 15 is from Employment and Earnings (various issues).
Columns 11 and 13 are OLS coefficients from log wage regressions controlling for union, education, age and its square, female, married, nonwhite, part-time,
occupation, and region.
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Table 3
Retail Food Industry Employees, 1983 and 1998:
Means and Standard Deviations

Grocery Stores Eating and Drinking Places

Variable 1983 1998 1983 1998
Log Real Wage 2.198 2.103 1.815 1.991
(1998 dollars) (0.470) (0.462) (0.401) (0.464)
Age 30.469 33415 27.643 29.106

(13.038) (13.369) (12.056) (11.986)
Completed Education (years) 12.024 12.254 11.786 11.963

(1.824) (1.990) (2.165) (2.445)
Female 0.487 0.522 0.587 0.522
Non-White 0.098 0.152 0.131 0.185
Married 0.486 0413 0.342 0.313
Part-Time 0.433 0.367 0.535 0.449
(< 35 hours per week)
Covered by a Union Contract 0.326 0.235 0.041 0.017
Major Occupations
Supervisor 0.143 0.176 0.036 0.050
Cashier 0.371 0.311 0.066 0.090
Butcher 0.061 0.037 - -
Bagger 0.227 0.205 - -
Waiter - -- 0.263 0.185
Cook - - 0.199 0.240
Bartender - --- 0.054 0.037
Food Counter - - 0.066 0.047
Kitchen Worker - --- 0.019 0.016
Waiters’ Assistant - --- 0.054 0.064
Other Food Preparation - --- 0.064 0.056
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Table 3 (continued)

State-Level Measures
Effective Buying Income
Per Capita (1998 dollars)

Food Stores Sales Per Capita

(1998 dollars)

Eating and Drinking Places
Sales Per Capita
(1998 dollars)

Restaurants Sales Per Capita

(1998 dollars)

Fast Food Sales Per Capita
(1998 dollars)

Sample Size

16,194.27 16,742.80
(1,77536)  (1,656.67) .
1,938.82 1,586.82
(193.32) (198.83)
744.60 896.36
(144.67) (156.02)
397.65 415.09
(117.85) (93.426)
289.14 354.36
(52.29) (87.85)
4,018 3,537

16,227.06
(1,720.88)

1,935.02
(196.28)

752.24
(148.40)

404.06
(118.37)

289.79
(51.68)

8,398

16,769.82
(1,629.28)

1,572.90
(200.94)

899.14
(160.13)
419.03
(93.94)

352.82
(87.02)

7,090

Source: Current Population Survey Outgoing Rotation Groups and Bill Communications.
Summary statistics are weighted using CPS earnings weights.
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Table 4

Decomposing Changes in the log Real Wage Distribution, 1983-98

Counterfactuals
(1998 with 1983 weights)
Actual Minimum Part- Other Unexplained
1983 1998 Wage Union Time Attributes Change
log real wage @ 2) 3 ©)] 3) 6) )
A. Grocery Stores
Mean 2.198 2.103 2.105 2.122 2.123 2.091 -0.107
2.11) (17.89) (1.05) (-33.68) (112.63)
Standard 0.470 0.462 0.462 0.466 0.466 0.458 -0.012
Deviation (0.00) (50.00) (0.00) (-100.00) (150.00)
Gini Coefficient 0.107 0.105 0.104 0.105 0.105 0.104 -0.003
(-50.00) (50.00) (0.00) (-50.00) (150.00)
10th Percentile 1.702 1.639 1.697 1.697 1.697 1.697 -0.005
(92.06) (0.00) (0.00) (0.00) (7.94)
25th Percentile 1.774 1.766 1.766 1.788 1.774 1.728 -0.046
(0.00) (275.00)  (-175.00) (-575.00) (575.00)
50th Percentile 2.102 1.981 1.981 2.015 2.015 1.946 -0.156
(0.00) (28.10) (0.00) (-57.02) (128.93)
75th Percentile 2.609 2.380 2.380 2.403 2.407 2.398 -0.211
(0.00) (10.04) (1.75) (-3.93) 92.14)
90th Percentile 2.888 2.757 2,757 2.773 2.773 2.761 -0.127
(0.00) (12.21) (0.00) (-9.16) (96.95)
Kullback-Leibler 0.208 0.147 0.127 0.124 0.129 0.129
(29.33) 9.62) (1.44) (-2.40) (62.02)
B. Eating and Drinking Places
Mean 1.815 1.991 1.992 1.997 1.993 - 1.966 0.151
(-0.57) (-2.84) 2.27) (15.34) (85.80)
Standard 0.401 0.464 0.462 0.461 0.463 0.451 0.050
Deviation (3.17) (1.59) (-3.17) (19.05) (79.37)
Gini Coefficient 0.093 0.107 0.107 0.107 0.107 0.106 0.013
(0.00) (0.00) (0.00) (7.14) (92.86)
10th Percentile 1.304 1.609 1.591 1.591 1.591 1.552 0.248
(5.90) 0.00) (0.00) (12.79) (81.31)
25th Percentile 1.697 1.696 1.700 1.700 1.700 1.699 0.002
(400.00) (0.00) (0.00) (-100.00) (-200.00)
50th Percentile 1.745 1.900 1.900 1.910 1.897 1.872 0.127
(0.00) (-6.45) 8.39) (16.13) (81.94)
75th Percentile 1.969 2.238 2.238 2.251 2.238 2.197 0.228
(0.00) (-4.83) (4.83) (15.24) (84.76)
90th Percentile 2.298 2.576 2.576 2.585 2.575 2.526 0.228
(0.00) (-3.24) (3.60) (17.63) (82.01)
Kullback-Leibler 0.331 0.218 0.226 0.214 0.164 0.164
(34.14 (-2.42) (3.63) (15.11) (49.55)

Notes: Other attributes include those listed in Table 3 (except the state-level measures) plus region effects.
Each entry in columns 3-6 is the counterfactual log real wage measure replacing the 1998 distribution with
a counterfactual. The number in parenthesis is the difference between the 1983 value and the previous
counterfactual that is explained by the added counterfactual and expressed as a percentage.
The unexplained difference is the difference between columns 1 and 6.
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Decomposing Changes in the log Real Wage Distribution: Grocery Stores, 1983-98

Table 5

Counterfactuals
(1998 with 1983 weights)
Actual Minimum Part- Other Unexplained
1983 1998 Wage Union Time Attributes Change
log real wage ) ) 3) (O] 5 (6) )
A.Men
Mean 2.300 2.191 2.195 2.206 2.215 2.166 -0.134
(3.67) (10.09) (8.26) (-44.95) (122.94)
Standard 0.499 0.518 0.513 0.517 0.514 0.494 -0.005
Deviation (26.32) (-21.05) (15.79) (105.26) (-26.32)
Gini Coefficient 0.112 0.119 0.117 0.117 0.116 0.114 0.002
(28.57) (0.00) (14.29) (28.57) (28.57)
10th Percentile 1.705 1.639 1.697 1.697 1.697 1.697 -0.008
(87.88) (0.00) (0.00) (0.00) (12.12)
25th Percentile 1.814 1.792 1.792 1.792 1.792 1.749 -0.065
(0.00) (0.00) (0.00) (-195.45) (295.45)
50th Percentile 2.284 2.079 2.079 2.120 2.128 2.079 -0.205
(0.00) (20.00) (3.90) (-23.90) (100.00)
75th Percentile 2.751 2.534 2.534 2.565 2.584 2.523 -0.228
(0.00) (14.29) (8.76) (-28.11) (105.07)
90th Percentile 2978 2.906 2.906 2.900 2915 2.874 -0.104
(0.00) (-8.33) (20.83) (-56.94) (144.44)
Kullback-Leibler 0.234 0.172 - 0.150 0.130 0.162 0.162
(26.50) (9.40) (8.55) (-13.68) (69.23)
B. Women
Mean 2.089 2.022 2.023 2.040 2.037 1.994 -0.095
(1.49) (25.37) (-4.48) (-64.18) (141.79)
Standard 0.412 0.387 0.389 0.401 0.406 0.399 -0.013
Deviation (8.00) (48.00) (20.00) (-28.00) (52.00)
Gini Coefficient 0.092 0.087 0.086 0.089 0.090 0.084 -0.008
(-20.00) (60.00) (20.00) (-120.00) (160.00)
10th Percentile 1.702 1.639 1.697 1.697 1.697 1.697 -0.005
(92.06) (0.00) (0.00) (0.00) (7.94)
25th Percentile 1.745 1.749 1.749 1.749 1.749 1.705 -0.040
(0.00) (0.00) (0.00) (1100.00) (-1000.00)
50th Percentile 1.943 1.946 1.946 1.946 1.946 1.872 -0.071
(0.00) (0.00) (0.00) (2466.67) (-2366.67)
75th Percentile 2.364 2.238 2.238 2.303 2.299 2.197 -0.167
(0.00) (51.59) -3.17) (-80.95) (132.54)
90th Percentile 2.767 2.542 2.542 2.570 2.573 2.518 -0.249
(0.00) (12.44) (1.33) (-24.44) (110.67)
Kullback-Leibler 0.223 0.169 0.154 0.156 0.158 0.158
(24.22) (6.73) (-0.90) (-0.90) (70.85)

Notes: Other attributes include those listed in Table 3 (except the state-level measures) plus region effects.
Each entry in columns 3-6 is the counterfactual log real wage measure replacing the 1998 distribution with
a counterfactual. The number in parenthesis is the difference between the 1983 value and the previous
counterfactual that is explained by the added counterfactual and expressed as a percentage.

The unexplained difference is the difference between columns 1 and 6.
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Table 6
Decomposing Changes in the log Real Wage Distribution: Eating and Drinking Places, 1983-98

Counterfactuals
(1998 with 1983 weights)
Actual Minimum Part- Other Unexplained
1983 1998 Wage Union Time Attributes Change
log real wage ¢)) 2 3 4 ®) © )
A. Men

Mean 1.945 2.045 2.049 2.055 - 2.054 2.027 0.082
(-4.00) (-6.00) (1.00) (27.00) (82.00)

Standard 0.412 0.477 0.475 0.472 0.472 0.463 0.051
Deviation (3.08) (4.62) (0.00) (13.85) (78.46)

Gini Coefficient 0.089 0.108 0.106 0.106 0.107 0.104 0.015
(10.53) (0.00) (-5.26) (15.79) (78.95)

10th Percentile 1.671 1.609 1.671 1.671 1.668 1.656 -0.015
(100.00) (0.00) (-4.84) (-19.35) (24.19)

25th Percentile 1.704 1.705 1.705 1.705 1.705 1.705 0.001
(0.00) (0.00) (0.00) (0.00) (100.00)

50th Percentile 1.814 1.946 1.946 1.964 1.952 1.925 0.111
0.00) (-13.64) (9.09) (20.45) (84.09)

75th Percentile 2.102 2.303 2.303 2.303 2.303 2.286 0.184
(0.00) (0.00) (0.00) (8.46) (91.54)

90th Percentile 2.508 2.667 2.667 2.683 2.697 2.638 0.130
(0.00) (-10.06) (-8.81) (37.11) (81.76)

Kullback-Leibler 0.227 0.143 0.154 0.152 0.099 0.099
(37.00) (-4.85) (0.88) (23.35) 43.61)

B. Women

Mean 1.723 1.941 1.944 1.947 1.942 1.922 0.199
(-1.38) (-1.38) 2.29) 9.17) (91.28)

Standard 0.367 0.446 0.438 0.434 0.435 0.436 0.069
Deviation (10.13) (5.06) -1.27) (-1.27) (87.34)

Gini Coefficient 0.089 0.105 0.105 0.105 0.105 0.106 0.017
~ (0.00) (0.00) (0.00) (-6.25) (106.25)

10th Percentile 1.186 1.568 1.502 1.504 1.502 1.409 0.223
(17.28) (-0.52) (0.52) (24.35) (58.38)

25th Percentile 1.591 1.668 1.697 1.697 1.697 1.697 0.106
(-37.66) (0.00) (0.00) (0.00) (137.66)

50th Percentile 1.709 1.864 1.864 1.864 1.852 1.833 0.124
(0.00) (0.00) (1.74) (12.26) (80.00)

75th Percentile 1.879 2.169 2.169 2.169 2.169 2.142 0.263
(0.00) (0.00) (0.00) (9.31) (90.69)

90th Percentile 2.135 2.510 2.510 2.517 2.508 2.491 0.356
(0.00) -1.87) (2.40) 4.53) (94.93)

Kullback-Leibler 0.493 0.347 0.354 0.342 0.288 0.288
(29.61) (-1.42) (2.43) (10.95) (58.42)

Notes: Other attributes include those listed in Table 3 (except the state-level measures) plus region effects.
Each entry in columns 3-6 is the counterfactual log real wage measure replacing the 1998 distribution with
a counterfactual. The number in parenthesis is the difference between the 1983 value and the previous
counterfactual that is explained by the added counterfactual and expressed as a percentage.
The unexplained difference is the difference between columns 1 and 6.
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Table 7
Decomposing Changes in the log Real Wage Distribution: Grocery Stores, 1983-98

Counterfactuals
(1998 with 1983 weights)
Actual Minimum Part- Other Unexplained
1983 1998 Wage Union Time Attributes Change
log real wage ) ) 3) [0)) ©)] © )]
A. Less Than High School Graduate
Mean 1.995 1.855 1.863 1.874 1.882 2.166 0.171
6.7 (7.86) (5.71) (202.86) (-122.14)
Standard 0.411 0.348 0.347 0.376 0.370 0.410 -0.001
Deviation (-1.59) (46.03) (-9.52) (63.49) (1.59)
Gini Coefficient 0.083 0.068 0.063 0.072 0.071 0.088 0.005
(-33.33) (60.00) (-6.67) (113.33) (-33.33)
10th Percentile - 1.697 1.609 1.645 1.635 1.668 1.676 -0.021
(40.91) (-11.36) (37.50) 9.09) (23.86)
25th Percentile 1.707 1.658 1.697 1.697 1.697 1.697 -0.010
(79.59) (0.00) (0.00) (0.00) (20.41)
50th Percentile 1.814 1.783 1.783 1.792 1.792 1.792 -0.022
0.00) (29.03) (0.00) (0.00) (70.97)
75th Percentile 2.127 1.946 1.946 1.995 1.995 2.148 0.021
0.00) (27.07) (0.00) (84.53) (-11.60)
90th Percentile 2.757 2.303 2.303 2.398 2.416 2.526 -0.231
(0.00) (20.93) (3.96) (24.23) (50.88)
Kullback-Leibler 0.332 0.191 0.170 0.163 0.103 0.103
(42.47) (6.33) (2.11) (18.07) (31.02)
B. High School Graduate
Mean 2.226 2.144 2.148 2.170 2.165 1.994 -0.232
(4.88) (26.83) (-6.10) (-208.54) (282.93)
Standard 0.459 0.429 0.422 0.422 0.430 0.427 -0.032
Deviation (-23.33) (0.00) (26.67) (-10.00) (106.67)
Gini Coefficient 0.104 0.097 0.095 0.096 0.098 0.099 -0.005
(-28.57) (14.29) (28.57) (14.29) (71.43)
10th Percentile 1.705 1.677 1.699 1.700 1.699 1.697 -0.008
(78.57) 3.57) (-3.57) (-7.14) (28.57)
25th Percentile 1.814 1.792 1.792 1.802 1.792 1.792 -0.022
(0.00) (45.45) (-45.45) (0.00) (100.00)
50th Percentile 2.102 2.079 2.079 2.098 2.079 2.015 -0.087
(0.00) (82.61) (-82.61)  (-278.26) (378.26)
75th Percentile 2.633 2.408 2.408 2.450 2.457 2.403 -0.230
(0.00) (18.67) (3.11) (-24.00) (102.22)
90th Percentile 2.872 2.730 2.730 2.741 2.745 2.730 -0.142
(0.00) 71.75) (2.82) (-10.56) (100.00)
Kullback-Leibler 0.205 0.168 0.148 0.145 0.152 0.152
(18.05) 9.76) (1.46) (-3.41) (74.15)
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Table 7 (continued)

C. At Least Some College

Mean 2.343 2.248 2.216 2.223 2218 2.027 -0.316
(-33.68) (7.37) (-5.26) (-201.05) (332.63)

Standard 0.484 0.504 0.553 0.556 0.560 0.511 0.027
Deviation (-245.00)  (-15.00) (-20.00) (245.00) (135.00)

Gini Coefficient 0.106 0.111 0.121 0.121 0.123 0.115 0.009
(-200.00) (0.00) (-40.00) (160.00) (180.00)

10th Percentile 1.745 1.705 1.699 1.699 1.697 1.697 -0.048
(-15.00) (0.00) (-5.00) (0.00) (120.00)

25th Percentile 1.879 1.872 1.856 1.848 1.833 1.792 -0.087
(-228.57)  (-114.29) (-214.29) (-585.71) (1242.86)

50th Percentile 2284 2.140 2.123 2.146 2.140 1.981 -0.303
(-11.81) (15.97) (-4.17) (-110.42) (210.42)

75th Percentile 2.754 2.565 2.563 2.590 2.599 2.398 -0.356
(-1.06) (14.29) 4.76) (-106.35) (188.36)

90th Percentile 2.978 2.957 2.957 2.957 2.957 2.879 -0.099
(0.00) (0.00) (0.00) (-371.43) (471.43)

Kullback-Leibler 0.233 0.260 0.242 0.238 0.357 0.357
(-11.59) (1.73) (1.72) (-51.07) (153.22)

Notes: Other attributes include those listed in Table 3 (except the state-level measures) plus region effects.
Each entry in columns 3-6 is the counterfactual log real wage measure replacing the 1998 distribution with
a counterfactual. The number in parenthesis is the difference between the 1983 value and the previous
counterfactual that is explained by the added counterfactual and expressed as a percentage.
The unexplained difference is the difference between columns 1 and 6.
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Table 8
Decomposing Changes in the log Real Wage Distribution: Eating and Drinking Places, 1983-98

Counterfactuals
(1998 with 1983 weights)
Actual Minimum Part- Other Unexplained
1983 1998 Wage Union Time Attributes Change
log real wage €)) @) 3) @ &) © M
A. Less Than High School Graduate
Mean 1.746 1.798 1.808 1.812 1.804 1.833 0.087
(-19.23) (-7.69) (15.38) (-55.77) (167.31)
Standard 0.310 0.349 0.335 0.331 0.336 0.370 0.060
Deviation (35.90) (10.26) (-12.82) (-87.18) (153.85)
Gini Coefficient 0.056 0.071 0.068 0.068 0.071 0.086 0.030
(20.00) (0.00) (-20.00)  (-100.00) (200.00)
10th Percentile 1.409 1.558 1.534 1.542 1.522 1.358 -0.051
(16.11) (-5.37) (13.42) (110.07) (-34.23)
25th Percentile 1.697 1.639 1.697 1.682 1.676 1.668 -0.029
(100.00)  (-25.86) (-10.34) (-13.79) (50.00)
50th Percentile 1.709 1.749 1.749 1.749 1.749 1.749 0.040
(0.00) (0.00) (0.00) (0.00) (100.00)
75th Percentile 1.822 1.946 1.946 1.946 1.946 1.946 0.124
(0.00) (0.00) (0.00) (0.00) (100.00)
90th Percentile 2.102 2.197 2.197 2.185 2.169 2.197 0.095
(0.00) (12.63) (16.84) (-29.47) (100.00)
Kullback-Leibler 0.217 0.109 0.123 0.121 0.152 0.152
(49.77) (-6.45) 0.92) (-14.29) (70.05)
B. High School Graduate
Mean 1.816 2.015 2.010 2.021 2.011 0.000 -1.816
(2.51) (-5.53) (5.03) (1010.55) (-912.56)
Standard 0.394 0.426 0.436 0.438 0.438 0.422 0.028
Deviation (-31.25) (-6.25) (0.00) (50.00) (87.50)
Gini Coefficient 0.095 0.101 0.103 0.105 0.105 0.101 0.006
(-33.33) (-33.33) (0.00) (66.67) (100.00)
10th Percentile 1.244 1.609 1.591 1.591 1.591 1.591 0.347
(4.93) (0.00) 0.00) (0.00) (95.07)
25th Percentile 1.699 1.738 1.738 1.738 1.712 1.705 0.006
(0.00) (0.00) (66.67) (17.95) (15.38)
50th Percentile 1.751 1.946 1.946 1.949 1.946 1.910 0.159
(0.00) (-1.54) (1.54) (18.46) (81.54)
75th Percentile 1.997 2.251 2.251 2.288 2.269 2.219 0.222
(0.00) (-14.57) (7.48) (19.69) (87.40)
90th Percentile 2.284 2.565 2.565 2.590 2.570 2.526 0.242
(0.00) (-8.90) (7.12) (15.66) (86.12)
Kullback-Leibler 0.422 0.291 0.312 0.280 0.195 0.195
(31.04) (-4.98) (7.58) (20.14) (46.21)
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_ Table 8 (continued)

C. At Least Some College
Mean 1.905 2.165 2.168 2.168 2.163 0.000 -1.905
(-1.15) (0.00) (1.92) (831.92) (-732.69)
Standard 0.491 0.525 0.517 0.519 0.522 0.505 0.014
Deyviation (23.53) (-5.88) (-8.82) (50.00) (41.18)
Gini Coefficient 0.125 0.115 0.114 0.115 0.117 0.113 -0.012
(-10.00) (10.00) (20.00) (-40.00) (120.00)
10th Percentile 1.235 1.639 1.671 1.668 1.629 1.640 0.405
(-7.92) 0.74) 9.65) (-2.72) (100.25)
25th Percentile 1.699 1.816 1.816 1.792 1.792 1.792 0.093
(0.00) (20.51) (0.00) (0.00) (79.49)
50th Percentile 1.814 2.118 2.118 2.115 2.105 2.079 0.265
(0.00) (0.99) (3.29) (8.55) (87.17)
75th Percentile 2.151 2.446 2.446 2.446 2.446 2.395 0.244
0.00)  (0.00) (0.00) (17.29) (82.71)
90th Percentile 2.565 2.813 2.813 2.813 2.818 2.733 0.168
(0.00) (0.00) (-2.02) (34.27) (67.74)
Kullback-Leibler 0.475 0.370 0.374 0.357 0.291 0.291
(22.1D (-0.84) (3.58) (13.89) (61.26)

Notes: Other attributes include those listed in Table 3 (except the state-level measures) plus region effects.
Each entry in columns 3-6 is the counterfactual log real wage measure replacing the 1998 distribution with
a counterfactual. The number in parenthesis is the difference between the 1983 value and the previous
counterfactual that is explained by the added counterfactual and expressed as a percentage.
The unexplained difference is the difference between columns 1 and 6.
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Table 9

Final Counterfactuals for Alternative Specifications

Final Counterfactuals (All Controls)
(1998 with 1983 weights)

Baseline Personal Food Eating and Fast

Actual Demographics Disposable Stores Drinking Food

1983 1998 (Table 4) Income Sales  Places Sales  Sales

log real wage (1) 2) 3) “) 3) (6) )
A. Grocery Stores

Mean 2.198 2.103 2.091 2.094 2.111 2.245 2.151
(0.003) (0.020) (0.154) (0.060)

Standard 0.470 0.462 0.458 0.456 0.441 0.459 0.472
Deviation ‘ (-0.002) (-0.017) (0.001) (0.014)

Gini Coefficient 0.107 0.105 0.104 0.104 0.103 0.102 0.108
(0.000) (-0.001) (-0.002) (0.004)

10th Percentile 1.702 1.639 1.697 1.697 1.697 1.732 1.697
(0.000) (0.000) (0.035) (0.000)

25th Percentile 1.774 1.766 1.728 1.732 1.749 1.856 1.780
(0.004) (0.021) (0.128) (0.052)

50th Percentile 2.102 1.981 1.946 1.960 2.015 2.197 2.041
(0.014) (0.069) (0.251) (0.095)

75th Percentile 2.609 2.380 2.398 2.398 2.420 2.526 2.458
(0.000) (0.022) (0.128) (0.060)

90th Percentile 2.888 2.757 2.761 2.764 2.708 2.906 2.833
(0.003) (-0.053) (0.145) (0.072)

Kullback-Leibler 0.208 0.129 0.134 0.156 0.126 0.080
(0.005) 0.027) (-0.003) (-0.049)

B. Eating and Drinking Places

Mean 1.815 1.991 1.966 1.964 1.893 2.048 2.010
(-0.002) (-0.073) (0.082) (0.044)

Standard 0.401 0.464 0.451 0.448 0.445 0.454 0.459
Deviation (-0.003) (-0.006) (0.003) (0.008)

Gini Coefficient 0.093 0.107 0.106 0.106 0.111 0.101 0.104
(0.000) (0.005) (-0.005) (-0.002)

10th Percentile 1.304 1.609 1.552 1.554 1.409 1.684 1.591
(0.002) (-0.143) 0.132) (0.039)

25th Percentile 1.697 1.696 1.699 1.699 1.682 1.749 1.705
(0.000) (-0.017) (0.050) (0.006)

50th Percentile 1.745 1.900 1.872 1.872 1.792 1.946 1.930
(0.000) (-0.080) (0.074) (0.058)

75th Percentile 1.969 2.238 2.197 2.197 2.147 2.301 2.251
. (0.000) (-0.050) (0.104) (0.054)

90th Percentile 2.298 2.576 2.526 2.526 2.497 2.639 2.605
(0.000) (-0.029) (0.113) (0.079)

Kullback-Leibler 0.331 0.164 0.160 0.130 0.363 0.248
(-0.004) (-0.034) (0.199) (0.084)

Note: Each entry in columns 3-8 is the final counterfactual for different specifications. Column 3 is the baseline
demographic specification from Table 4. Columns 4-7 add the variable listed to the baseline specification.
The number in parenthesis is the difference between alternative specification and the baseline counterfactual.
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Real Food Sales Trends:
Grocery Stores and Restaurants, 1980-1998
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Source: Progressive Grocer (various issues) and Restaurant Business (various issues).

Figure 1
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(1998 dollars)

Real Wage Trends in Retail Food,
1979-98

For each industry, the top line is the 75th percentile, the middle line is
the mean, and the bottom line is the 25th percentile.
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—— Grocery Stores -~ Eating and Drinking Places

Figure 2
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Industry Wage Distributions:
log real wage, 1983-98
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Note: Kernel density estimates using the Gaussian kernel with 200 evaluation points and
bandwidth = 0.05. The samples are from the CPS Outgoing Rotation Groups. The dashed
vertical lines indicate the real value of the minimum wage for each year.
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Counterfactual Differences: Grocery Stores
log real wage, 1983-98
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Notes: Each graph presents the differences in the smoothed density for 1998 adjusted for the
relevant factor and the 1983 density. The counterfactuals are cumulative and a part-time
counterfactual is included in the estimation after unionization, but is not displayed in this
figure because no differences are visible.
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Counterfactual Differences:

Eating and Drinking Places
log real wage, 1983-98
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Notes: Each graph presents the differences in the smoothed density for 1998 adjusted for the
relevant factor and the 1983 density. The counterfactuals are cumulative and a unionization
counterfactual is included in the estimation before part-time, but is not displayed in this

figure because no differences are visible.
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Actual and Counterfactual Distributions

by Gender
log real wage, 1983-98
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Note: Each graph presents the actual smoothed densities for 1983 and 1998 as well as the
1998 counterfactuals density adjusted for the characteristics in Table 4.
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Actual and Counterfactual Distributions

by Educational Attainment
log real wage, 1983-98
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Note: Each graph presents the actual smoothed densities for 1983 and 1998 as well as the
1998 counterfactuals density adjusted for the characteristics in Table 4.
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Appendix Table 1
Annual Wage and Employment Trends in Manufacturing, 1979-98

Real Wages (1998 dollars) Fraction ‘
Standard Gini Percentiles Part- Education Unionization Sample Employment

Mean Deviation Coeff. 10th 25th 50th 75th 90th Time  Years Return Rate  Return Size (000s)
Year @ (2) 3) “ ) (6 ) () O (10) an a2) (13) (14) ads)
1979 13.47 6.71 0.26 6.64 8.48 1225 1634  21.24 0.04 11.81  0.056 n/a n/a 38,093 22,137
1980 13.07 6.67 0.26 6.30 8.18 11.69 16.19 21.13 0.04 1193  0.059 n/a n/a 41,960 21,593
1981 12.92 6.49 0.26 6.20 8.15 1141 1630 2038 0.04 1195 0.062 n/a n/a 39,185 21,460
1982 13.14 7.40 0.27 6.14 8.06 1152 1632 2150 0.05 1209 0.067 n/a n/a 34,826 20,286
1983 13.20 7.15 0.27 5.95 8.04 1191 1645 2232 0.05 12.19  0.070 0.30 0.079 33,493 19,946
1984 13.09 6.69 0.27 5.99 8.03 1150 1641 21.69 0.05 1227 0.073 027 0.083 33,906 20,995
1985 13.28 7.76 0.28 6.03 8.27 11.85 16.84 2239 0.05 12.32  0.077 0.26 0.092 33,855 20,879
1986 13.42 6.89 0.28 6.09 8.11 1200 1690 2299 0.05 12.37  0.078 0.24 0.105 33,743 20,962
1987 13.23 6.76 0.28 597 8.04 11.74 1693 2283 0.04 12.37  0.079 0.24 0.082 33,584 20,935
1988 13.10 6.69 0.27 6.15 8.05 1173 1670 2272 0.04 12.40 0.075 0.23 0.082 31,599 21,320
1989 13.46 7.68 0.29 5.98 8.17 1196 1674 2298 0.04 1243  0.080 0.22 0.065 32,082 21,652
1990 13.38 7.88 0.29 5.96 7.94 11.34 17.02  22.69 0.04 1247 0.083 0.21 0.064 32,815 21,184
1991 13.34 8.41 0.29 5.99 8.03 1126 1633 2298 0.05 12.56  0.085 0.21 0.062 31,034 20,434
1992 13.17 8.12 0.30 5.81 7.92 1120 1624 2245 0.05 1274  0.089 0.20 0.076 29,995 19,972
1993 13.15 7.82 0.30 5.89 7.70 11.16 = 1642 2280 0.05 12.80 0.091 0.20 0.0890 28,795 19,557
1994 13.21 9.03 0.30 5.83 7.65 11.11  16.67  23.08 0.04 12.83  0.090 0.20 0.102 27,671 20,157
1995 13.20 7.90 0.30 5.84 7.78 1121 1654  23.37 0.04 12.88  0.092 0.19 0.087 27,151 20,493
1996 13.20 8.08 0.30 5.70 7.72 11.27 1656  23.29 0.04 1291 0.093 0.18 0072 23,387 20,518
1997 13.31 9.56 0.30 5.77 7.78 11.16 1685 23.16 0.04 1291 0.093 0.17 0.083 23,663 20,835
1998 13.83 8.34 0.30 6.14 8.18 11.60  17.40  24.03 0.04 1296 0.094 0.17 0.066 237325 20,733

Source: Current Population Survey.

Notes: Columns 1-14 are from the CPS Outgoing Rotation Groups and column 15 is from Employment and Earnings (various issues).
Columns 11 and 13 are OLS coefficients from log wage regressions controlling for union, education, age and its square, female, married, nonwhite, part-time,
and region.
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Appendix Table 2
Annual Wage and Employment Trends in Retail Trade (excluding Grocery Stores and Eating and Drinking Places), 1979-98

Real Wages (1998 dollars) Fraction
Standard Gini Percentiles Part- Education Unionization Sample Employment

Mean Deviation Coeff. 10th 25th 50th 75th 90th Time  Years Return Rate  Return Size (000s)
Year ¢9) 2) 3) 4 ) (6) @ ) ) (10) an (12) (13) (14) (15)
1979 9.56 6.59 0.26 592 6.13 7.66 1072 15.62 0.30 12.14  0.040 n/a n/a 15,349 9,653
1980 9.04 5.46 0.26 5.58 5.85 7.20 1034 1499 0.31 12.17  0.039 n/a n/a 17,160 9,411
1981 8.74 5.29 0.26 5.43 571 6.93 10.03 14.67 0.33 1224  0.039 n/a n/a 15,810 9,425
1982 8.66 5.25 0.26 5.15 5.45 6.91 9.98 14.78 0.33 1232 0.037 n/a n/a 15,089 9,600
1983 8.60 5.71 0.27 4.99 5.40 6.85 9.92 14.88 0.34 1244  0.039 0.06 0.164 14,728 9,581
1984 8.72 6.09 0.28 4.78 5.34 7.13 10.06  15.00 0.33 12.48  0.047 0.05 0.149 14,970 10,200
1985 8.77 5.38 0.29 4.64 524 6.89 10.34 1550 0.31 12.47  0.051 0.05 0.156 15,260 10,252
1986 8.85 5.45 0.29 4.60 5.41 6.76 1029 1573 0.32 1251  0.055 0.05 0.132 15,346 10,464
1987 8.95 5.54 0.29 4.57 522 7.12 1044  16.21 0.31 1251 0.052 0.04 0.129 15,431 10,726
1988 8.96 7.29 0.30 4.39 522 7.02 1059  15.67 0.32 1255 0.050 0.04 0.129 14,854 10,897
1989 9.01 7.65 0.30 4.50 5.38 717 1046 1525 0.31 1252 0.053 0.04 0.159 15,059 11,111
1990 9.05 6.48 0.29 4.54 5.67 7.12 10.64 15.60 0.30 12.57  0.059 0.04 0.140 15,747 11,064
1991 9.01 5.84 0.29 4.66 5.44 7.15 10.80 1551 0.31 1262  0.052 0.04 0.096 14,828 10,794
1992 8.98 5.64 0.29 4.75 5.28 7.27 1056 15.85 0.31 1293  0.055 0.04 0.106 14,668 10,811
1993 9.10 5.69 0.29 4.63 5.39 7.18 1026 1596 0.30 1297  0.058 0.03 0.130 14,669 11,077
1994 9.30 6.43 0.31 4.53 5.38 7.27 11.00 16.18 0.28 1299 0.056 0.04 0.093 13,775 11,582
1995 9.25 6.20 0.30 4.62 5.40 7.30 1094  16.37 0.28 13.04 0.059 0.04 0.088 14,073 11,786
1996 9.26 5.89 0.30 4.73 5.67 7.40 10.89 16.35 0.27 13.00 0.058 0.04 0.047 12,530 11,965
1997 9.47 6.34 0.31 4.62 5.54 7.39 11.10 16.85 0.27 13.00 0.063 0.04 0.067 12,561 12,121
1998 9.69 6.88 0.30 491 5.68 7.60 1135 16.82 0.28 1295  0.064 0.03 0.065 12,853 12,237

Source: Current Population Survey.
Notes: Columns 1-14 are from the CPS Outgoing Rotation Groups and column 15 is from Employment and Earnings (various issues).

Columns 11 and 13 are OLS coefficients from log wage regressions controlling for union, education, age and its square, female, married, nonwhite, part-time,
and region.
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Appendix Table 3
Retail Trade and Manufacturing Employees, 1983 and 1998:
Means and Standard Deviations

Retail Trade
(except Grocery Stores and
Manufacturing Eating and Drinking Places)
Variable 1983 1998 1983 1998
Log Real Wage 2.555 2.574 2.128 2.220
(1998 dollars) (0.491) (0.538) 0.451) (0.506)
Age 38.054 39.547 33.658 35.172
(12.564) (11.435) (14.459) (13.810)
Completed Education (years) 12.219 12.958 12.447 12.954
(2.669) (2.627) (2.072) (2.041)
Female 0.330 0.319 0.520 0.499
Non-White 0.123 0.158 0.086 0.146
Married 0.709 0.638 0.539 0471
Part-Time 0.052 0.041 0.339 0.277
(< 35 hours per week)
Covered by a Union Contract 0.298 0.166 0.059 0.032
Sample Size 33,428 23,331 14,725 12,856

Source: Current Population Survey Outgoing Rotation Groups. Summary statistics are weighted using
CPS earnings weights.
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Appendix Table 4
Decomposing Changes in the log Real Wage Distribution, 1983-98

Counterfactuals
(1998 with 1983 weights)
Actual Minimum Part- Other Unexplained
1983 1998 Wage Union Time Attributes Change
log real wage (1) ) 3) “4) (5) (6) €))
A. Manufacturing
Mean 2.555 2.574 2.573 2.582 2.581 2.487 -0.068
(5.26) (-47.37) (5.26) (494.74) (-357.89)
Standard 0.491 0.538 0.539 0.529 0.529 0.528 0.037
Deviation (-2.13) (21.28) {0.00) 2.13) (78.72)
Gini Coefficient 0.099 0.107 0.107 0.104 0.105 0.108 0.009
(0.00) (37.50) (-12.50) (-37.50) (112.50)
10th Percentile 1.879 1.910 1.910 1.946 1.946 1.816 -0.063
(0.00) (-116.13) (0.00) (419.35) (-203.23)
25th Percentile 2.179 2.197 2.197 2.197 2.197 2.101 -0.078
(0.00) (0.00) (0.00) (533.33) (-433.33)
50th Percentile 2.572 2.546 2.546 2.565 2.565 2.485 -0.087
(0.00) (73.08) (0.00) (-307.69) (334.62)
75th Percentile 2.897 2.951 2.951 2.946 2,945 2.851 -0.046
(0.00) (9.26) (1.85) (174.07) (-85.19)
90th Percentile 3.201 3.274 3274 3.256 3.256 3.157 -0.044
(0.00) (24.66) (0.00) (135.62) (-60.27)
Kullback-Leibler 0.076 0.073 0.065 0.065 0.072 0.072
(3.95) (10.53) (0.00) (-9.21) (94.74)
B. Retail Trade (except Grocery Stores and Eating and Drinking Places)
Mean 2.128 2.220 2.222 2.223 2.219 2.146 0.018
(-2.17) (-1.09) (4.35) (79.35) (19.57)
Standard 0.451 0.506 0.503 0.503 0.504 0.479 0.028
Deviation (5.45) (0.00) (-1.82) (45.45) (50.91)
Gini Coefficient 0.100 0.113 0.112 0.112 0.113 0.108 0.008
(7.69) (0.00) (-7.69) (38.46) (61.54)
10th Percentile 1.702 1.684 1.700 1.699 1.699 1.697 -0.005
(88.89) (-5.56) (0.00) (-11.11) (27.78)
25th Percentile 1.780 1.833 1.833 1.833 1.833 1.792 0.012
(0.00) (0.00) (0.00) (77.36) (22.64)
50th Percentile 2.019 2.122 2.122 2.128 2.120 2.037 0.018
(0.00) (-5.83) .97 (80.58) (17.48)
75th Percentile 2.390 2.524 2.524 2.526 2.519 2.420 0.030
(0.00) (-1.49) (5.22) (73.88) (22.39)
90th Percentile 2.795 2918 2918 2.920 2.918 2.813 0.018
(0.00) (-1.63) (1.63) (85.37) (14.63)
Kullback-Leibler 0.099 0.067 0.070 0.066 0.024 0.024
(32.32) (-3.03) (4.04) (42.42) (24.24)

Notes: Other attributes include those listed in Appendix Table 3 plus region, industry, and occupation effects,
Each entry in columns 3-6 is the counterfactual log real wage measure replacing the 1998 distribution with
a counterfactual. The number in parenthesis is the difference between the 1983 value and the previous
counterfactual that is explained by the added counterfactual and expressed as a percentage.

The unexplained difference is the difference between columns 1 and 6.
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Industry Wage Distributions:
log real wage, 1983-98

Manufacturing
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Note: Kernel density estimates using the Gaussian kernel with 200 evaluation points and
bandwidth = 0.05. The samples are from the CPS Outgoing Rotation Groups. The dashed
vertical lines indicate the real value of the minimum wage for each year.

Appendix Figure 1
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Counterfactual Differences: Manufacturing
log real wage, 1983-98
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Notes: Each graph presents the differences in the smoothed density for 1998 adjusted for the
relevant factor and the 1983 density. The counterfactuals are cumulative and a part-time
counterfactual is included in the estimation after unionization, but is not displayed in this
figure because no differences are visible.
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Counterfactual Differences:

Retail Trade

(except Grocery Stores and Eating and Drinking Places)

log real wage, 1983-98
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