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ABSTRACT

Wage Discrimination over the Business Cycle’

Using CPS data from 1979-2009 we examine how cyclical downturns and industry-specific
demand shocks affect wage differentials between white non-Hispanic men and women,
Hispanics and non-Hispanic whites, and African-Americans and non-Hispanic whites.
Women's relative earnings are harmed by negative shocks; the wage disadvantage of
African-Americans drops with negative shocks, which have slight negative effects on
Hispanics’ relative wages. Negative shocks also increase the earnings disadvantage of bad-
looking workers. A theory of job search suggests two opposite-signed mechanisms that affect
these wage differentials. It suggests greater absolute effects among job-movers, which is
verified using the longitudinal component of the CPS.
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I. Introduction and History

For nearly 50 years the measurement of wage diffiale between racial and ethnic
groups, and between genders, has been a mainstaymfical labor economics. Nearly all of
the empirical work has implicitly been groundedBacker’s (1957) taste-based approach; and
almost the entir@meuvre has either measured cross-section differentialsoasidered trends in
these “discriminatory” differences. Relative to thttention paid to cross-section differences and
trends in wage effects, remarkably little attenti@s been paid to how these differentials vary
with the extent of labor-market tightness. The ésstas mentioned only in passing in the first
Handbook survey (Cain, 1986) and was not even alluded tsuinsequenHandbook surveys
(Altonji and Blank, 1999; Fryer 2011).

A few studies from the 1970s and 1980s did attetopmeasure the cyclicality of
discriminatory wage differentials (Ashenfelter, 09 Freeman, 1973; O’'Neill, 1985), analyzing
aggregate time series of the ratio of annual egsnai disadvantaged compared to other workers.
Measured cyclical movements in ratios of earnings pour could arise from two distinct
mechanisms: changes over the cycle in the chaistader of the workers in each group
(composition effects) and changes over the cyclgure wage discrimination. The authors
recognized this and pointed to both mechanismeasons for expecting cyclicality in measured
discriminatory wage gaps. Discussions of compasitieffects pointed to the greater
“vulnerability” of women and minorities to cycletated job loss, but also noted the tendency for
women and minorities to be employed in more stalit lower-wage, industries. Both O’Neill
and Freeman concluded that composition effectsdedcounter-cyclical movement in measured
discriminatory wage differentials. Freeman and Asbker offered reasons for suspecting that
true wage discrimination would also be counter-cgt] with the latter referring to an apparently
common argument of the time that the perceived twostmployers of discriminating was higher
in tight labor markets. But neither found empiriealdence of cyclical movements in pure wage

discrimination in the aggregate data.



Since the mid-1990s, despite the continuing vatatibf aggregate and local labor
markets, including the turmoil caused by the GRetession, almost no attention has been given
to the relationship between labor market tightnassl discriminatory wage differentials.
Numerous studies have used the CPS and otherdodivievel data sets to study longer-term
movements in discriminatory wage differentials, With almost no mention made of the possible
cyclicality of such differentials.

In this study we remedy this neglect. In the nexttisn we document the paths of wage
differentials by gender (female/male), ethnicityigpainic/non-Hispanic) and race (black/white),
using the Current Population Survey Merged OutgdRmation Groups (CPS-MORG) from
1979 through 2009. This is a sufficiently longipdrto cover four (or five, if one considers the
early 1980s recessions as distinct) aggregate cycl8ince the CPS-MORG files provide
individual level data with industry and geograpldentifiers, we can measure more accurately
the labor market environment facing each worked #ie longitudinal component of the CPS-
MORG data allows us to distinguish changes in meakwage differentials due to changes in
pure wage discrimination from those due to comjmsiteffects, both observable and
unobservable.

We find that the male-female wage gap is counteligal, that is, the wage disadvantage
faced by women grows when and where unemploymet¢nporarily higher. This does not
appear to be due to a composition effect, but rathehanges in pure wage discrimination. The
measured discriminatory gap for African- Americamis,the other hand, is pro-cyclical, but this
is partly the result of composition effects. Thegealisadvantage faced by Hispanics is slightly
counter-cyclical. In Section Il we offer suggestievidence of the counter-cyclicality of still

another possibly discriminatory wage different@ie based on looks.

!See, e.g., Blau and Kahn (2006), or Mulligan anbiRstein (2008). Blanchflower and Oswald (1994) did
relate wages to unemployment rates for separateogi@phic groups without comparing cyclical

responses. Kuhn and Shen (2010) is a rare excefitims generalization, although in a very specifi

context; and Dustmarst al (2010) did examine the cyclicality of immigranttive wage differentials.



Section IV sets out a search-theoretic model afraiignation to aid in interpreting the
evidence. We show that a standard random searcklmitth employer discrimination implies a
cost to employers of indulging discriminatory tasthat varies pro-cyclically, thus providing a
formal version of the argument cited in early wdokif the model also points to other ways that
discriminatory wage differentials will be affectédy a changing unemployment-vacancy ratio
that work in the opposite direction. One implioatiof this model, that economic fluctuations
will change discriminatory wage differentials ctyefhrough their impact on the wage changes
experienced by job-changers, is supported in tkee da
Il. Data and Evidence—Current Population Survey, 199-2009

A. Basic Estimates

Throughout this section we use the Current PojmmaSurvey Merged Outgoing
Rotation Groups beginning 1979, the first yeanfibich they are available. We proxy wages by
reported usual weekly earnings but adjust weekiyiegs by including a quadratic in usual
weekly hours among the independent variables. Wieledthe working population into four
mutually exclusive groups, non-Hispanic white malesn-Hispanic white females, non-black
Hispanics, and African-Americans, and create intdiceariables M for the last three grodps$n
addition, except in the initial estimates we adjuages by holding constant for a wide range of
CPS covariates, X, including a vector of indicatofseducational attainment, a quadratic in
potential experience, and indicators of maritatustametropolitan location, veteran status and
private/public sector employment. The samples astricted to wage and salary workers—the
self-employed are excluded, as are members ofrthedaforces.

For each year we calculate the unemployment rate &€hch state and use that as the

cyclical indicator. We thus estimate:

%Even for the years 2003-2009, when the CPS offarkaige variety of racial characteristics, we cade
African-American only those who listed that as theile racial identification. For those years timisans
excluding only 3 percent of those who list themsslas partly or entirely African-American.



Wigt = 0iMigt + apUst + 03MigiUgt + BXist + Vs + Tt + €ist Q)
where i denotes an individual, s a state and taa, yand W is the logarithm of weekly earnings.
Thevs andt, are state and year fixed effects respectively. @ik initially estimate (1) without
either of these vectors, and then include onlyythar fixed effects, to save space most of the
tables shown below report results from regresstbas include both vectors (although Table 1
also reports results excluding the vector of stixed effects). Separate equations are estimated
for non-Hispanic whites only, then excluding AfmicAmericans, and then excluding non-
Hispanic African-Americans. The estimatesupft azU thus denote the wage differential relative
to non-Hispanic white men, and, in the latter twses, to non-Hispanic whites. The coefficients
on U listed in the Table treat unemployment asaetion of the labor force.

When we estimate (1) with the vector of statediedfects we are implicitly focusing on
temporary variations in the tightness of state labarkets. This specification accounts for the
possibility that in certain states unemployment rbayabove or below the national average in
most or all years (although Marston, 1985, suggestls Such long-term differences are arguably
related to wage differences (e.g., Hall, 1970, dmihg back to Smith, 1776) and may also be
correlated, coincidentally or not, with interstalifferences in general attitudes towards various
minorities. When we estimate (1) including theteeof year fixed effects, we are implicitly
abstracting from aggregate cycles. Adding bothestad year fixed effects to the regression
reduces the precision in our estimates of the itnpzfc changes in unemployment on
discriminatory wage differentials, but alleviatas/dias caused by a correlation between secular
changes in the natural rate of unemployment andlasechanges in attitudes towards women and
minorities.

Before turning to the estimates of (1), we focnstme effect of the cycle on these wage
differentials absent any demographic controls, yaastate fixed effects, controlling only for
hours worked and a time trend. Without any costreé estimate that white women’s wages

relative to white men’s fall by 1.2 percent withckaone percentage-point increase in the



unemployment rate. Non-black Hispanics’' wages nigative to non-Hispanic whites’ wages by
0.9 percent in response to the same rise in ungmmglot, and African-Americans’ wages

similarly rise by 0.3 percentage points. Even withany adjustments it is clear that no single
pattern characterizes cyclical changes in “disaratory” wage differential3.

Table 1 contains the main results of the estimatpghtions that include the “minority”
indicators. We show only the main effect of thelitator, the main effect of the state
unemployment rate, and their interactions—the pataraa;, as the estimates of tife are
standard. Consider first the results for women.thvéi mean state unemployment rate of 0.0601
over this period, the wage disadvantage of wom#nerdghings equal, averages about 20 percent.
The interaction term remains significantly negativees the unemployment rate increases the
wage disadvantage facing women increases. Thesteff about the same whether or not we
include state fixed effects. Measured discrimoratiagainst females generally is counter-
cyclical?

Considering next the results in Columns (3) andddnon-black Hispanics, we see that
generally their wage disadvantage is around 16epé&rc The pattern of the Hispanic wage
disadvantage is weakly and insignificantly courtgrhical once we control for state fixed
effects. When these are excluded the interacdom for Hispanics is positive and statistically
significant. Because of the concentration of Hisgsin a few, high-unemployment states, we

believe that excluding the vector of state indicate incorrect.

*The estimates are based throughout on equatiors atiservations weighted by the CPS sampling
weights.

*None of the conclusions in this sub-section chamgitatively if we substitute the logarithm othktate
unemployment rate for the actual rate.



The final two columns of Table 1 present the asfdr African-Americans. The wage
disadvantage overall averages about 12 percent.re Moportant, the interaction terms are
positive and statistically significant whether @t me include state fixed effects.

None of these conclusions is changed greatly if shmple is restricted in various
reasonable ways. For example, excluding publiteseamployees changes the coefficients on
the interaction terms reported in Columns (2),gdd (6) of Table 1 to -0.915, -0.114 and 0.341
respectively. Adding separate trend terms fomine Census sub-regions to the specifications in
the table generates estimated interactions of 20.9.056 and 0.397. Finally, excluding the
roughly twenty percent of observations whose reubreéarnings in the CPS are allocated
produces estimated interactions of -0.804, 0.0730ab88°

The impacts of a typical recession vary sharptps&gender/race/ethnic groups, with the
biggest effect among women. For them an incredsd.® percentage-points in average
unemployment (which occurred in the Great Recejdimreases their wage disadvantage by
over 4 percentage points; among Hispanics the teffediny—an increase in their wage
disadvantage of slightly more than 0.1 percentagats, while among African-Americans this
severe a recession reduces their wage disadvanyeajfgout 1.7 percentage points.

B. Extensions

The results thus far have been based on samplesirg thirty-one years. Given the
documented changes in the labor markets for memiifeed| three “minorities,” perhaps the
extent of cyclical variation in their wages oveiistiperiod changed too. To examine this
possibility we first divide the entire sample perimto two parts, 1979-92 and 1993-2009 (each

thus comprising two aggregate business cyclesyesedtimate the equations.

°Estimating these equations without state or yeadfieffects, and substituting a trend term forlgiter,
yields estimates of the interaction terms of -0,88623 and 0.058.

®The results are also nearly identical if all foungps—white non-Hispanic males and females, non-
Hispanic blacks, and African-Americans—are includte@dne regression, so that the control variabtes a
constrained to have the same impacts for everyevork



The estimates over these two sub-periods are shorable 2. Among women the
results in the earlier sub-period are the sameefwrds—apparently increasing discrimination as
unemployment increases; but in the later sub-petioel results reverse, with apparent
discrimination falling as unemployment increasesofig Hispanics the estimates are consistent
with those in Table 1, and perhaps even stron@penving that the wage disadvantage increases
as unemployment increases. Among African-Ameridhrsestimates suggest a roughly similar
conclusion as those for the entire time period—that wage disadvantage declines when the
unemployment rate rises—although the relationghibé latter sub-period is weak.

The cyclicality of wage differentials measuredlie regressions reported thus far could
arise from both cyclicality in pure wage discrimtioa and from unemployment-related changes
in the unobservable characteristics of the sampkrployed workers—a composition effect in
the unobservables. Using the short longitudinaicstire of the CPS-MORG we can examine the
co-movement of unemployment rates and discrimigat@ge differentials in a group of workers
of constant unobservable composition. This analyBiss controls for possible interactions
between a wide range of unobservable individuataztaristics with the unemployment rate.

Table 3 presents the results of regressions in twhie sample is restricted to
observations that had positive earnings in both th'ot and 8 (one year apart) of their
participation in the CPS and which include persaed effects, so that state fixed effects are
implicit in the estimatio.We present estimates for the entire sample peniatithen separately
for the two sub-periods. Essentially we difference (1) so that the depahderiable is the

change in log-earnings, and the only independentibles are M, the change in the state

"This arises because the CPS interviews individugbarticular households, not in particular fansliso
that house-movers fall out of the longitudinal sémp

®Elsby et al (2010) used the longitudinal comporwithe CPS to analyze a related question, how flows
into and out of unemployment vary over the businegde, without focusing on gender/race/ethnic
differences in these responses.



unemployment rate, their interaction, and lineamtin experience and current and year-lagged
weekly hours.

The results for women are unambiguous—for the wkataple and the two sub-periods
the wage disadvantage of women grows when and wiremployment is temporarily higher,
just as it did in the cross sections. Thus, thétipesrelationship between the unemployment rate
and the wage disadvantage faced by women is thdt @fscyclical movements in pure wage
discrimination. Table 3 even shows that the appgamarersal of sign of the relationship between
unemployment and the male-female wage gap duriadptter half of the sample period was due
to a change in the impact of unobservable, uneynpbmt-related composition effects on the
measured gap rather than a change in the cydjicHlitvage discrimination. This observation is
consistent with Mulligan and Rubinstein’s (2008)ding that the nature of selection into the
female labor force changed between the 1970s &ntid®0s.

The estimates also show that the relatively wealkitipe relationship between
unemployment and the wage disadvantage facing Hispain the cross-section becomes
considerably stronger when composition effectsirgisfrom unobservables are removed.
Hispanic workers who keep their jobs as unemploymiers implicitly have increasingly more
desirable unobservable characteristics than doHigpanic white workers who keep their jobs.
The positive co-movement of the relative wages fcAn-Americans and unemployment that
we saw in Table 1 diminishes in magnitude and besomsignificant when measured in this
sample with unchanging unobservable composition.

While we have carefully accounted for labor-manké@te effects, treating states as labor
markets, we have ignored the job-specific impadtchanges in demand. The question is
whether, given the state’s labor market, the impagob-specific shocks mirrors that of a labor-
market-wide shock. To examine this we re-specifjagt

Wist = taMist + 02Ut + 0sMiglUst + auAH + asAH Mgt + agAH; Ut +

+ 07 AHMistUsiHBXist + +vs + Tt + €ist 2



where AHy is the percentage change in total person-hour&egoin the CPS industry between
years t-1 and t.

We present estimates of tiigin (2) in Table 4 for equations with the threeafeations
of the indicator M. Unemployment is treated astftamal, as before, as isH;. The estimates are
trimmed to remove industry/year observations inchitthe calculations from the CPS implied an
absolute annual change in total person-hours lgfaat 50 percent. This amounts to deleting 2.3
percent of the industry-year observations, but @nlypercent of the individuals in the 1980-2009
samples (as the extreme fluctuations in industrggehours are due to small sample sizes in a
few particular industries).

The estimates of°W/dM&U at the average\H differ only very slightly from the
estimates in Table 1 (not surprisingly, given theklof correlation between state unemployment
rates and annual changes in economy-wide industyrshworked). Thus accounting for
industry-specific changes in employment does nter ahe conclusion that the female wage
disadvantage increases as unemployment rises, filmam#American wage disadvantage falls,
and the Hispanic disadvantage may increase slightly

To answer whether industry-specific shocks affectdgr/racial/ethnic wage differentials
in the same way as market-wide shocks, we focughenestimates of?W/6MOAH at the
averages of U, shown at the bottom of Table 4. Agneomen we observe the same negative
effect on wage differentials of declines in indystemand that we observed for cyclical labor-
market rises in unemployment in Table 1-A4$ is more negative, women'’s wages fall relative
to men’s. Among Hispanics too the generally negatimpacts of rising unemployment shown
above are mirrored by the negative effects on ttedative wages of negative industry demand
shocks. Only among African-Americans is therempact of industry demand shocks.

A fair conclusion is that the effects of industpesific shocks are in the same directions

as those of cyclical, market-wide shocks. Theiraagtp are not so large, however: For example,

*We spliced the series using the overlapping ingwifinitions in the 2002 CPS.



among women even a decline in average industry @mant equaling the difference between
the smallest (most negative) and the largest irsttmeple period would increase white women’s
wage disadvantage by 1.8 percent points—Iless thénoh the increase occurring in a deep
recession.

lll. Another “Discriminatory” Dimension—Looks

There is by now a wide array of studies demornstyahat, other things equal, worse-
looking workers of both sexes earn less than thetter-looking peers, both generally and within
a wide array of occupations (summarized in Hamelhm2611, Chapters 3 and 4). As another
illustration of the cyclical variation in “discrimatory” wage differences, we can combine
evidence from two studies of the earnings of atgsnto examine cyclicality in the pay penalty
for bad looks. In Biddle and Hamermesh (1998) waa@ned twelve cohorts of graduates from a
prestigious law school whose earnings were obserned five and fifteen years post-graduation.
The estimated effects of a one-standard deviatigpravement in attorneys’ looks are reproduced
in Table 5. The cohorts of attorneys who entehedlabor market for lawyers between 1972 and
1977 faced a growing and significant beauty premiamd ugliness penalty) as their careers
progressed. The earnings of attorneys in the tshioat graduated between 1982 and 1987 were
unaffected by differences in their looks, at lezesty in their careers.

Figure 1 reproduces Rosen’s (1992) graphical gesar of lifetime earnings forecasts
facing entrants into this labor market at each pégraduation, 1967-1987. We can compare the
earnings that could have been expected by thosmeys who graduated in the early to mid-
1970s to those who graduated in the early to mBDB&9 Clearly, real and relative earnings were
higher in the latter period; and Rosen (1992) destrates that this difference arose from the
tighter labor market for attorneys. Comparing ¢héiedings to the results in Table 5 suggests
that the impact of looks on earnings—and the “disicratory” disadvantage in pay of bad-

looking workers—was smaller in the tighter legddda market of the 1980s than in the looser

10



legal market of the 1970s. The findings for thisupational labor market are similar to those for
female workers, but opposite that for African-Ancan workers.
IV. Modeling Discrimination over the Cycle

The previous sections have presented compellirdpege that discriminatory wage gaps
are related to labor market tightness, a relatipnshat shows up even in analyses of co-
movements of wage and unemployment over a yeaarmpkes of unchanging composition. The
intellectual problem, however, is that the directid the effects differs among “minority” groups.
In this section we outline an equilibrium searchdeidhat provides insights into why pure wage
discrimination might be related to labor markethtigess, a model that builds on the work of
Black (1995) and Rosén (2003), and why this retetiip might differ among groups. It contains
two types of workers, one of which is subject tqotayer discrimination in the labor market. The
model explores the intuition that the rising ratibjob seekers to vacancies during a recession
might give employers more scope to indulge disaratory tastes, while bringing to light other
ways that cyclical fluctuations might reduce distriatory wage differentials. We present
enough of the model to make clear the key mechaniam appendix available from the authors
contains a complete characterization of the equilib.

There are two types of worker, type A and type Bpd A workers are favored and
account for a fraction. of job seekers. Workers search randomly acrosanges offered by
employers. Each potential vacancy is associated avitalue of the discrimination coefficient c,
which is distributed across vacancies over a rdraa zero to ga. A vacancy's discrimination
coefficient manifests itself as a tax on the emptoyho hires a type B worker into the vacancy,
but it may influence the wage paid to a type A veorkired into that vacancy.

Equations (2) and (3) express the value to a waskdype i of being unemployed (U
versus being employed in a position with discrirtioracoefficient ¢ (Wc)).
rUi =0z[E(Wi(c) )-U],i=A,B 3)

rWi(c) = w(c) + s[U — Wi(c)] (4)

11



In (3) r is the discount raté, is the rate at which workers receive job offerds zhe probability
that the employer will be willing to hire the workef type i, and E(Wc) ) is the expected value,
for worker type i, of being employed, where theextption is taken over the distribution of c. In
(4) s is an exogenous separation rate, a(a) the wage earned by a type i worker at a job it
discrimination coefficient of c.

Equations (5) and (6) give the value to the emplmfea vacancy and a filled job as
functions of the job’s discrimination coefficiemt,
rV(c) = -k +y(c)[E(I(c) - V(c)] 5)
rj(c) =x-wc) -G +s[rv(c) - dc)l, i=A B (6)

In (5) k is the cost of keeping a vacancy operafperiod,p is the rate at which workers arrive at
employers, and y(c) is the probability that thed@mly arriving worker will be acceptable to the
employer, which depends on the vacancy's c valle @xpectation in (5) is taken over the
distribution of worker types. In (6) x is the valof a worker’s product, assumed the same for all
workers in all jobs, and ¢s equal to zero if a type A worker is hired, atial to the vacancy’s
discrimination coefficient if a type B worker isréd.

Because it costs to keep a vacancy open, anditharoregone surplus from a filled job,
the employer offering a vacancy with a non-zeraae$ a tradeoff. Hiring a type B worker has a
psychic cost, ¢, which for some vacancies will beater than the equilibrium wage discount for
type B workers; but turning the worker away andtingifor a type A worker to apply generates a
cost in terms of k and forgone x that is propomido the waiting time.

Following common practice, we assume that, wheroeker meets an employer in the
search process, the wage is determined by a Naghibhiig process, which gives the worker a
sharef of the surplus. The potential surplus for an i kesrand a ¢ vacancy is () — U) +
(3(c) — V(c)). Replacing i) and {{c) in this expression with (4) and (6) yields ag@aquation
for a type-i worker in a ¢ vacancy:

wi(c) =p(x — G — rVv(c)) + (1 P)ry; (7)

12



Equations (5)-(7) can be used to derive two possilllues for a c-vacancy. Let*¥/
represent the value of the vacancy if the emplayevilling to fill it with either type of worker,
and \* stand for the value of the vacancy if the empldyegs only A type workers. Then:
rV*8(c) = {-k(r+s) + (1 B)o[x — (1 -A)c —ArUn — (1 -M)rUs]}/(r+s+(1 —B)o) (8a)
rVA(c) = {-k(r+s) + (1 —B)pAlx — rUAI}/(r+s+(1 —B)gh) . (8b)
Whether a vacancy is segregated or integrated depam which of these values is higher, and
that depends on the value of c. Setting (8a) etpugBb) gives a cutoff value c*, such that
vacancies for which c>c* will be filled only with #orkers:

c* = {[(r+s)(k+x) + (1 =P)oA rUn)/[r+s+(1 —B)oA]} — rUs 9)

A higher ¢* means less discrimination. A higher tco$ waiting (k) or a higher value of
production (x) leads to less discrimination, sittoe cost of discriminating is waiting for the next
worker to come along if a B worker is denied the jo

Let H(c*) be the probability that c<c*, so tha, zhe probability that a vacancy found by
a type B worker will be filled by him, is H(c*), vile z4 = 1. Then (3) and (4) and the wage
equation (7) yield expressions for the value ofdeéor each type of worker:
rUa = [OBE(X — rV(c))]/(r+s+0B) (10a)
rUg = [OBE(X — ¢ — rV(c)|c<c*)H(c*)]/(r+sHpH(c*)) , (10b)
where the expectations are over the distribution dhese equations can be used to show that U
> Ug, which, given the wage equation (7), implies timequilibrium the B worker receives a
lower wage than the A worker at any employer wijlito hire both type¥ Also, as V® is
declining in c, wages for both A and B workers &lc increases up to c*, at which point there is

no wage for B workers and the A wage remains cohsta

%As in Black (1995) and Rosén (2003), the value efreh (U) is lower in equilibrium among type B
workers, because they have a longer expected séiarehbefore finding a vacancy that will fill. This
weakens their bargainingpsition when they do find an employer, so they epavith a lower wage.

13



The arrival rate of workerg, which is one factor determining the cost to erppte of
discrimination, depends on the processes goverfiaghumber of searching workers and the
number of vacancies offered. Letting the total neamiif workers equal 1, a fractienof whom
are type A, and letting the number unemployed ypetA and type B workers bg and g, the
change over time in the number unemployed can bitewias dw = s(@ — W) —6u, and dy =
s((1 —a) — ) —BH(c*)ug . In a steady state unemployment is constanthabthe steady-state
rates of unemployment are given by:

Ux = as/(s#) (11a)

ug = (1 —a)s/(s#OH(c*)) . (11b)
Group-specific unemployment rates can be foundibigidg (11a) and (11b) by and (1 —o),
respectively, leading to the unsurprising resudit tthe unemployment rate for B type workers
will always be higher than the unemployment rate Aotype workers. Alsoj, the share of
unemployed workers who are Type A, will always baeér thana, the share of type A workers
in the economy.

To endogenize the number of vacancies, assuméhirat are M potential vacancies that
will become actual vacancies if their value is ¢gedghan zero. In order to have an equilibrium in
which discriminators can survive long-run entry, fabow Black (1995) by assuming differences
in entrepreneurial ability that are attached toeptial employers. Entrepreneurial ability is
represented by a fixed cost that is incurred iheawcy is opened (and persists whether it is filled
or not). We represent this cost by the parametessumed to be distributed uniformly across
vacancies on the interval 0 tq, Rhdependent of the discrimination coefficientwdich is also
assumed to be distributed uniformly across potewtieancies. The fixed cost parameter appears
as a term subtracted from the value equationsafTa)7b).

Potential vacancies will become actual vacancies if
g < IV*8(g, c¥) if ¢; < c* (12)

g <rVA(c¥ ifg>cr,

14



where j indexes vacancies, each of which has ealue and a c value. The value of vacancy
equations are function of c* because the valueeafch U, which affects the value of a vacancy,
is a function of c*. The value of a vacancy is &di function of ¢ only for employers who
integrate. This means that in equilibrium, the namtif vacancies will be:

o
V =M/(CraR){] V*2(c,c¥)de + (Grax— CVA(C)} - (13)
0

With equations for the number of vacancies anditimber of unemployed workers we
can characterize the arrival rateande. As is common in the literature, we assume a niragch
function m(u+us, V) that describes the number of meetings betwsssnching workers and
vacancies that will occur in a period. Adding theneentional assumption that the matching
function exhibits constant returns to scale alldles rate at which a searching worker meets a
vacancy to be written as:

0 =m( + U, V)/ (Up + Us) = M(L, V/(h + W), (14)
while the rate at which employers see workers shgwip at vacancies is:
@ =M(t + U, V)/ V=m((h + W)V, 1) . (15)

In the context of this model, we represent macroesoc fluctuations as changes in x,
the value to the firm of a workers’ output. It iegsible to differentiate the equilibrium value of
the wage gap with respect to changes in x, butlddds to a complex and non-transparent
expression with an ambiguous sign. The model cawgkier, be used to think through the step-
by-step impact of a recession on employers, worlkard market-level variables, thus providing
some insight into the sources of this ambiguity #rer possible correspondence to real world
phenomena.

As discussed above, one cost to discriminatinghés dpportunity cost of the longer
expected wait until an acceptable worker arrivesl this cost falls with a fall in the value of

output. Employers who might not discriminate whie@ value of output is high will do so when
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it is low. Thus the model captures the idea thatritnination will be more costly in a tighter
labor market. A greater proportion of discrimingtiamployers in the labor market lowers the
bargaining power of type B workers relative to typeorkers, increasing the wage gap.

Another immediate impact of a drop in X, howevarves to increase the bargaining
power of type B workers. Other things equal, @éih the value of workers’ product lowers the
perceived value of both filled jobs and vacanciessing some vacancies and jobs to be
eliminated. But the model suggests that jobs amdn@ies that are closed to type B workers are
more likely to disappear. The existence of diffgrentrepreneurial ability means that there are
marginal positions at every level of ¢, and thasethe positions (filled or vacant) that disappear
when a recession lowers x. There are, however, mén@marginal positions at lower values of
c. Therefore when x falls the proportion of posiidhat disappears is greater at higher values of
c. This tends to lower the share of type-A onlyarages, raising the value of search for type B
workers, and thus raising their bargaining powet awages relative to those of A workers.

Figure 2 depicts the nature of the equilibrium adhdstrates the two initial and
countervailing effects of a recession. On the aesx and c, so that potential vacancies are
distributed uniformly over the quadrant. The lirebdled V(c) = 0 shows the dividing line
between combinations of ¢ amdor which vacancies have positive utility (beloetline) and
those for which they have negative utility. Pogtiwtility vacancies with c>c* hire only majority
(A) workers; because V(c) declines in ¢ up to @me AB (integrated) vacancies yield a higher
surplus than any segregated vacancy. The firsaémpf a recession is to lower the value of a
vacancy (the shift from V(c) to V(c)' in the figyrén a way that lowers the level of c*,
decreasing the share of positions potentially dpdgpe B workers, and increasing the wage gap.
However, as the figure also shows, the proportiosegregated positions that disappears is larger
than the proportion of integrated positions thagdpear, as a consequence of the fact that there

are more infra-marginal positions at values of lowec*.
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As positions disappear, the rate at which worketiseaat employers rises, but the rate at
which workers find new vacancies drops. As notedvabthe higher arrival rate of workers at
vacancies lowers the cost of discriminating, beeauaster arrival of the next worker means less
foregone output when a type B worker is turned atv@is lowers the cutoff value of c*, which
in turn lowers the value of search for type B woskeelative to type A workers. A similar effect
results from disproportionately more type A thapety8 workers losing jobs, raising the share of
type A workers among the searchers and loweringetipected waiting time for the next type A
applicant for firms who turn away type B workersieTlower arrival rate of job offers to workers
lowers the value of search for both type A and tBpaorkers, which lowers the wage of both
types; but it lowers the value of search more ypetA workers. This decreases the wage gap,
but is a rather subtle, non-intuitive effect, ae #re impacts of the many of the subsequent
equilibrating reactions of the model’'s variablegtte initial events set in motion by a fall in x.

Although our model leaves open the question of hdretdiscriminatory wage
differentials are pro-cyclical or counter-cyclicdt, does identify several distinct mechanisms
through which business-cycle fluctuations couldiplaly alter discriminatory wage differentials.
These include cycle-induced changes in the cogisbanefits of discrimination in hiring and
changes in the mix of discriminators vs. non-disamators in the labor market caused by entry or
exit. In addition, our argument suggests that chantn discriminatory wage differentials
accompanying aggregate fluctuations will arise fithim impact of these fluctuations on changes
in the relative wages of advantaged vs. disadvadtagprkers who leave one job and search for
another, not on their impact on wages of workergtinaing in the same job. Indeed, there is no

mechanism in the model through which wages chamgedrkers who do not change employers.

“Note that if the firm has market power (i.e., facesiownward-sloping demand curve), this cost of
discriminating will be lower, other things equahi$ analogous to Becker’s (1957) argument thaelesd
product-market competition will generate greateasuged discrimination, a view that has been gelyeral
supported by empirical results (e.g., Ashenfeltet Hannan, 1986).

17



V. Job-Movers vs. Job Stayers

There is substantial evidence (e.g., Devereux aad, 2006) that wages generally are
more procyclical among job-movers than job-stay@tse question suggested by Section IV is
whether gender/ethnic/racial wage differentials rapge cyclical (either pro- or countercyclical)
among job-movers than among job-stayers. The $hogttudinal structure of the CPS allows us
to answer this question, thus providing a tdsthe model's implication that changes in
unemployment affect wage gaps through their impacthe wage changes experienced by job-
changers.

The CPS does not identify employers, so we asshatemorkers who list the same small
industry of employment in interviews in years t#idat are job-stayers, while those who list
different industries are job-movers. Given evidem substantial reporting error in the self-
classification of industry affiliation (Freeman, 84, our test will thus underestimate the
differences in effects between job-stayers andnjalvers, since some job-stayers will mistakenly
be classified as job-movers. Finally, with lossEparhaps 1/3 of the CPS observations due to an
inability to match across the pair of years, anteptobservations dropped because individuals
enter or leave employment, the sample sizes hersraaller than those used in the cross-section
analyses in Section Il (but, of course, the samimdhe analyses reflected in Table 3).

To save space, in Table 6 we present only estiadtthe interaction tern@AW/oMoU
and their standard errors from the equations fbrsfayers and —movers, along with what is
essentially the triple differencé®AW/dMaU]vover — [0°AW/EMOU]staver . The evidence in the
table supports the model’s predictions. The retetip between labor-market tightness and the
wage disadvantage facing women is significanthatgein the sample of job-movers than in the
sample of job-stayers. Remembering from Table 1 tha wage disadvantage of African-
Americans drops significantly when unemploymergsjshe results here suggest that this gain is
due to the behavior of wage changes among job-rapo¥enong African-Americans the wage

disadvantage becomes smaller among job-movers esmployment rises, but hardly varies
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among job-stayers. Among Hispanics the negativeanh of the cycle is, however, equally
pronounced among job-movers and -stayers.

Only for women compared to men are the differenbetween job-movers and job-
stayers statistically significant. The difference blacks is large but only statistically signifita
at a very low level, while the results for Hispanit least do not contradict our interpretation of
our theory. Remembering that our method of distisiging job-movers and stayers necessarily
blurs the distinction between them, however, threselts do seem somewhat convincing. They
suggest that it is through wage-setting as newiaitglontracts are entered into that the changing
market effects of discrimination become felt. Shart increases in unemployment have less
effect on wage differentials within jobs.
VI. Conclusion and Implications

We have documented a relationship between measisedminatory wage differentials
and labor market tightness, as indicated by eitih@ete unemployment rates or industry-based
measures of shifts in labor demand. We use thetlatigal component of the CPS to explore the
extent to which this relationship is due to thergfiag composition of the labor force as the
unemployment rate fluctuates vs. changes in purgewdiscrimination. The evidence that a
tighter labor market leads to a smaller discrimonatvage gap is strongest and most robust when
comparing male and female wages, and is observeshinples of workers of unchanging
composition. We also find that the measured Afriéamerican-white wage gap increases when
the labor market tightens, but this appears to loe rdainly to composition effects. There is
evidence that pure wage discrimination against &g decreases with lower unemployment,

but the effect is only marginally significalt.

2The filing of discrimination complaints with the &al Employment Opportunity Commission is
countercyclical for all groups. In a regressiosdaing total annual filings from 1997 through 204nd
including a trend term, the total rose by aboutefcpnt for each 1 percentage-point increase in the
aggregate unemployment rate. Similar responses fexieegressions estimated separately for claieset

on sex, national origin or race, despite our evidetinat wage effects by race decrease as unemphbyme
increases. (Based on data availabletigt//eeoc.gov/eeoc/statistics/enforcement/chacfras)
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We develop a search-theoretic model of wage discation driven by employer
preferences to explore possible causes for thedmfs. In the model, the cost to the employer of
discriminating rises with the tightness of the lalmarket, which lowers the proportion of
discriminators in the market; but recession leads disproportionately greater exit by
discriminating firms, so that the net effect on #mount of discrimination in the labor market
and the tightness of the labor market is ambiguous.

In the search model, changes in discriminatory wdifferences must come through the
wage changes experienced by workers who change gsb# includes no mechanism through
which employers change the wages paid to continiémployees. We do find that the
relationship between changes in the unemploymeet and changes in discriminatory wage
differentials is stronger in samples of workers wdisbchange jobs than in samples of job-stayers.
“Discriminatory” wage disadvantages, rising witheamployment among women and falling
among African-Americans, are observed disproposfigrin the wage changes experienced by
job-movers. The next step in re-opening this loeglected area of study, one that seems
especially relevant in the aftermath of the Greatd®sion, might be to use more detailed sets of
data to infer the differential roles of the meclsams indicated in our model that generate cyclical
changes in pure wage discrimination and infer wiey net effects differ among the groups we

have studied.
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Table 1. Coefficient Estimates Describing In(UsualVeekly Earnings) and State Unemployment Rates,
CPS-MORG, 1979-2009, All Workers*

White Females Nonblack Hispanics Blacks
(relative to White (relative to (relative to
Males) Nonhispanic Whites) Nonhispanic Whites)
M -0.0764  -0.0717 -0.2086 -0.1902 -0.1453 -0.1523
(0.0018)  (0.0018) (0.0032) (0.0033) (0.0026) (0.0026)
M x Married -0.1546  -0.1548

(0.0011)  (0.0011)

%

U 0.8104 0.5062 0.3453 -0.0580 0.3722 0.0532
(0.0220)  (0.0277) (0.0180) (0.0242) (0.0178) (0.0239)
MxU -0.8744  -0.9163 0.6360 -0.0280 0.1098 0.3660
(0.0254)  (0.0252) (0.0512) (0.0516) (0.0394) (0.0395)
Fixed Effects:
X X
State X X X
Year X X X X X X
Adj. R? 0.698 0.704 0.689 0.694 0.693 0.698
N = 4,343,280 4,734,522 4,829,326
Average
effect of M -0.223 -0.221 -0.170 -0.192 -0.139 -0.130
(log points)

*Each equation includes a vector of indicatorsdi@ational attainment, quadratics in usual houdspotential experience,
and indicators of marital status, metropolitan tamg veteran status and private/public. The eguatalso include an inter-
action of gender and marital status, and thoseolnr@ns 3-6 include a main effect of gender. Rolstemtdard errors in
parentheses below the parameter estimates heiia datlles 2-4.

**Measured as a fraction here and in subsequefggab



Table 2. Coefficient Estimates Describing In(UsualVeekly Earnings), CPS-MORG, Sub-
periods 1979-1992, 1993-2009, All Workers*

White
Females
(relative to
White Males)
M -0.1003
(0.0025)
M x Married -0.1904
(0.0015)
U 0.3094
(0.0358)
MxU -0.6225
(0.0312)
Adj. R? 0.711
N 2,149,100
M -0.1369
(0.0029)
M x Married -0.1265
(0.0016)
U -0.3778
(0.0585)
MxU 0.2755
(0.0510)
Adj. R? 0.638
N 2,194,180

Nonblack
Hispanics (relative
to Nonhispanic

Whites)

1979-1992

-0.1788
(0.0062)

-0.0338
(0.0316)

-0.1786
(0.0868)

0.705

2,284,349

1993-2009

-0.1405
(0.0041)

-0.2695
(0.0499)

-0.4342
(0.0704)

0.631

2,450,173

Blacks
(relative to
Nonhispanic
Whites)

-0.1335
(0.0037)

0.0033
(0.0312)

0.1390
(0.0492)

0.707

2,379,640

-0.1320
(0.0043)

-0.1998
(0.0503)

0.0475
(0.0770)

0.631

2,449,686

*Same variables as in Table 1. State and year ftkxtts in each equation.



Table 3. Coefficient Estimates Describingn(Usual Weekly Earnings), CPS-MORG, 1980-
2009 and Sub-periods 1980-1992, 1993-2009, All Werk, Based on Longitudinal Data*

White
Females
(relative to
White Males)
AU 0.1482
(0.0780)
MxAU -0.3856
(0.0854)
Adj. R? 0.286
N 1,375,689
AU 0.0196
(0.0850)
MxAU -0.1796
(0.0887)
Adj. R? 0.351
N 641,724
AU 0.2837
(0.1349)
MxAU -0.5620
(0.1372)
Adj. R? 0.252
N 733,965

Nonblack

Hispanics (relative

to Nonhispanic
Whites)
1980-2009

-0.0573
(0.0653)

-0.2855
(0.1447)

0.281
1,493,368
1980-1992

-0.0992
(0.0730)

-0.5640
(0.1967)

0.349

679,107

1993-2009

-0.0038
(0.1114)

-0.2000
(0.1816)

0.248

814,261

Blacks
(relative to
Nonhispanic
Whites)

-0.0267
(0.0650)

0.1373
(0.1361)

0.280

1,524,422

-0.0736
(0.0719)

0.2733
(0.1490)

0.347

708,584

0.0256
(0.1122)

0.0456
(0.2051)

0.246

815,838

*Also includes potential experience and current past year's usual weekly hours, and year fixedotsf



Table 4. CPS-MORG, All Workers 1980-2009, Accountig for Industry Cyclicality,
Trimmed Estimates*

White Nonblack Blacks
Females Hispanics (relative (relative to
(relative to to Nonhispanic Nonhispanic
White Males) Whites) Whites)
M -0.0700 -0.1980 -0.1575
(0.0018) (0.0033) (0.0027)
M x Married -0.1507
(0.0011)
MxU -0.9221 0.0995 0.3869
(0.0255) (0.0524) (0.0399)
AH 0.0533 0.0796 0.0694
(0.0120) (0.0096) (0.0096)
AH*U -2.022 -2.306 -2.215
(0.159) (0.127) (0.127)
AH*M 0.0336 0.4534 -0.0650
(0.0181) (0.0367) (0.0288)
AH*M*U 0.523 -3.695 1.077
(0.248) (0.536) (0.389)
Adj. R? 0.700 0.689 0.693
o*wlomau -0.9139 0.0443 0.4036
(0.0255) (0.0532) (0.0399)
o*W/oMoAH 0.0655 0.2279 0.0008
(0.0062) (0.0103) (0.0095)

*Includes the state and year fixed effects anddhmesvariables as in Table 1. Trimmed to exclude
observations with an absolute annual change instngemployment 50 percent.



Table 5. Estimates of the Effect of a One-StandarB®eviation Increase in Beauty on Male
Attorneys’ In(Earnings), Graduates 1972-77 and 19887*

Cohort Earnings Effect

Year 1 Year 5
1972-77 Graduates  0.0167 0.0431
(N=778) (0.0099) (0.0114)
1982-87 Graduates 0.0053 0.0068
(N = 789) (0).0116) (0.0104)

*Based on Biddle and Hamermesh (1998, Table 3k &dtimates are adjusted for a wide variety ofrobnt
variables.



Table 6. Coefficient Estimates DescribincAln(Usual Weekly Earnings), CP-MORG, 198(-200¢,
Distinguishing Job-Movers from Job-Stayers*

White
Females Nonblack Hispanics Blacks
(relative to (relative to (relative to
White Nonhispanic Whites)  Nonhispanic Whites)
Males)
AW/oM U
(std. error)
Movers -0.7519 -0.2714 0.2796
(0.1629) (0.2444) (0.2379)
Stayers -0.0741 -0.3087 0.0374
(0.0904) (0.1675) (0.1561)
Movers -Stayers -0.6778 0.0373 0.2422
(0.1147) (0.2029) (0.1940)

*Same variables as in Table 3.
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