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Abstract

Employing a regression discontinuity (RD) design and making use of the variation
in base-year minority shares across single-establishment firms, this paper documents
the dynamics of establishment-level segregation in two five-year intervals: 1995-2000
and 2000-2005. Using the Longitudinal Employer-Household Dynamics (LEHD) infras-
tructure files, I first show that there exist systematic establishment-level segregation in
all NAICS sectors.! Then I show that the dynamics of segregation among these single-
establishment firms are non-linear and exhibit “tipping”-like patterns in both of the
two-year intervals, although the magnitude is much larger in the earlier time period. I
also demonstrate that the observed tipping pattern is mostly driven by non-Hispanic
whites leaving. The effect due to increase in minority entering is much smaller or even
trivial. Alternative explanations such as non-linear changes in establishment charac-
teristics or omitted variables fall short in explaining the observed phenomenon. The
tipping patterns described above are primarily found in service-producing rather than
goods-producing NAICS Supersector.” Finally, I find that, unlike 1995-2000 during
which tipping behavior seems to have been driven equally by blacks and Hispanics,
Hispanics are the sole driving force in 2000-2005. Taken together, this paper pro-
vides the first suggestive evidence that the dynamics of establishment-level segregation
are highly nonlinear and exhibit a tipping pattern that is in large consistent with a
Schelling (1971) social interaction model.
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1 Introduction

The United States is often referred to as a country of immigrants and immigration is an im-
portant component of the American experience. Since the passage of the 1965 Immigration
Act, the U.S. has been in the midst of a new wave of massive immigration unprecedented
in its diversity. With the rise in minority immigrants entering the U.S., minority shares in
both residential places and workplaces have increased over time. Several papers have demon-
strated that racial and ethnic segregation does exist in residential places (Cutler, Glaeser
and Vigdor, 1999; Ananat, 2007; Card, Mas and Rothstein, 2008a,b) and workplaces (Higgs,
1977; Albelda, 1986; Carrington and Troske, 1998; Hellerstein, Neumark and Mclnerney,
2008; Gradin, del Rio and Alonso-Villar, 2011).

In particular, Card, Mas and Rothstein (2008a) have shown that once the base-period
minority share in a census tract reaches a certain level, white flight occurs. However, it
is less well understood how workplace segregation as a process operates. As suggestive
evidence that the dynamics of workplace segregation has potentially interesting patterns,
Figure 1 illustrates that the sudden net percentage changes in establishment-level white
employment (defined as the percentage change in white employment net of the percentage
change in minority employment)® in all NAICS sector pooled and service-producing NAICS
Supersector may appear to be related to a workplace’s base-period minority share. Here,
each plot depicts the mean net percentage changes in white employment from 1995 to 2000
deviated from the mean of this in the NAICS sector, grouping establishments into cells of
width 1% by the minority share in 1995. These plots show striking evidence of non-linearities
in net percentage change in white employment growth and that such non-linearities may be
a function of base-period minority share. This is suggestive of the existence of a “tipping

phenomenon” at the workplace level where workplace minority compositions increase rapidly

3The net percentage change in establishment-level white employment is expressed the net change in white
employment as a fraction of the total employment in a single-establishment firm in 1995. Here and throughout
the paper, minorities are defined as nonwhites and white Hispanics; whites are defined as non-Hispanic whites
only.



once the the base-year minority share reaches or exceeds a critical threshold. This threshold
level at which this rapid change occurs is referred to as a “tipping point”.

What theoretical model can be used to explain these non-linear patterns of workplace
minority composition changes? I hypothesize that a classic social interaction model posited
by Schelling (1971) can account for these empirical evidence. Thus far, a large body of work
has focused on theorizing the causes of segregation, for instance, the statistical discrimina-
tion models (Phelps, 1972; Arrow, 1973), taste-based discrimination theory (Becker, 1971;
Blau, Ferber and Winkler, 2010), the “pollution” theory of discrimination (Goldin, 2002),
and other models using the “pre-hire” factors such as supply and demand in the labor mar-
ket(Altonji and Blank, 1999; Kaufman, 2002; Reskin, McBrier and Kmec, 1999; Sgrensen,
2004). However, these explanations overlook the possible effect of “post-hire” dynamics on
workplace composition (Sgrensen, 2004) and provide little insights on the actual underlying
mechanism on how segregation occurs. Schelling (1971), on the other hand, develops the
social interaction model to show that substantial segregation can arise from social interac-
tions and weak prejudice against one group (Card, Mas and Rothstein, 2008a; Pan, 2009).
Since its development, Schelling’s model has been used in many areas of research such as
residential segregation (Card, Mas and Rothstein, 2008a) and gender segregation in the labor
market (Pan, 2009).

This paper is among the first few attempts to study the possible effect of “post-hire”
dynamics on workplace composition and to unravel the underlying dynamics of workplace
segregation by race and ethnicity. In particular, it tests whether establishments exhibit
tipping-like behavior in respond to firm specific shocks in minority labor supply that occurs
over two five-year intervals: 1995-2000 and 2000-2005. I also analyze the shifting composition
of firms in the U.S. labor market. By doing so, it could help explain the persistence of such
labor market feature and shed some light on how to promote workplace integration. So
far, to my knowledge, only Sgrensen (2004) has elaborated on a similar research question

by examining the relationship between worker turnover rate and racial composition of the



employing establishment workforce using a three-year panel data of one multi-unit firm. The
author finds negative correlation between the two.

The main empirical strategy of this paper draws on the Regression Discontinuity (RD)-
tipping design developed by Card, Mas and Rothstein (2008a) and utilized by Pan (2009). As
depicted in Figure 1, this research strategy exploits the cross-sectional variation in base-year
minority shares across workplaces to test whether workplaces exhibit tipping-like pattern
as the minority share in a workplace exceeds a certain critical threshold. The location of
the candidate tipping points is assumed to be NAICS sector specific and is identified by a
fixed point procedure which builds upon the shape of Figure 2. Figure 2 plots mean net
percentage changes in the white employment of NAICS Sector 23, i.e. Construction from
1995 to 2000 against the minority share in 1995. The horizontal line depicts the unconditional
mean. The vertical line is estimated using the fixed point procedure and 50% subsample of
single-establishment firms in the Construction sector. The figure shows clear evidence that
white employment gains relative to minority employment to the left of the tipping point and
substantial loss to the right of the tipping point. I find similar patterns for a broad sample
of NAICS sectors across the two five-year intervals.

Unlike the paper by Pan (2009) which is conducted at the level of occupation-state and
remains agnostic about the level that the tipping mechanism operates at, this paper uses
establishment-level data from the LEHD infrastructure files,* which contains approximately
98 percent of all private-sector non-farm jobs in the U.S. Thereby, this paper can investi-
gate the employment segregation pattern and its dynamics at the hard-to-observe firm or
workplace level and is expected to yield more accurate estimates of the magnitude of seg-
regation and the “tipping” effect.” Meanwhile, the linked employer-employee infrastructure

data structure also enables this paper to reveal the shifting racial and ethnic composition

41t also appears to be the first paper using the LEHD data to study the dynamics of labor market
segregation by race and ethnicity.

SHellerstein, Neumark and McInerney (2008) discover that the racial and ethnic segregation at the three-
digit industry level in the Decennial Employer-Employee Dataset (DEED) is usually one-third as large as
the establishment-level segregation they document.



of firms. By doing so, this study attempts to delineate the mechanism under which workers
respond to changes in minority compositions of their hiring firms.

Before conducting the formal econometric analysis, I intend to use the Duncan and
Duncan index® to show that there exists segregation in the sample of firms used in this
study. Since the social interaction model replies on the explicit assumption that workers
have perfect information about minority shares, I only use single-establishment firms in the
analysis.” In other words, most of the firms in the sample are small to medium size firms.
When the sizes of firms are small, the widely implemented indexes such as Duncan and
Duncan index and the Gini index to quantify segregation tend to conflate its true magnitude
(Carrington and Troske, 1997, 1998). This issue was in fact first elaborated by Blau (1977)
in the gender segregation literature. The reasons are two-fold: first, an integer constraint in
which each worker must be uniquely allocated to one unit; secondly, the random allocation
of workers to units do typically generate some deviation from complete evenness when the
firm sizes are small (Blau, 1977). In an effort to address this concern, Blau (1977) develops
a random worker to firm allocation model. Inspired by Blau’s model, I first verify there is
indeed systematic workplace-level segregation by computing the actual and expected Duncan
and Duncan indexes.

Overall, establishment-level segregation still widely prevails at the end of both five-year

6The Duncan and Duncan index of dissimilarity is a measure widely used to quantify the degree of
segregation. It can be written as

K
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where i and j denote different demographic groups, X and X Jk denote the percent distribution of group ¢

and j in occupation k, therefore Zf = 100 and Zf = 100 hold. Basically, the value of the index indicates
the percentage of workers in group ¢ who must change occupations in order to achieve an occupational
distribution identical to that of the group j workers. The index takes values between zero and one. When it
equals zero, it indicates that group ¢ and j have the identical occupational distributions, i.e no segregation;
when the index equals 100, it indicates that group ¢ and j workers are never in the same occupation, i.e.
complete segregation.

"One clarification is called upon before delving into details: in this paper, the definition of firms and
establishments will follow Abowd et al (2009) in which establishments are defined as the place where the
employees actually perform their work and firms are defined as the legal entities that employ workers.
Thus firms can either be single-establishment employers or multi-establishment employers. In the following
sections, workplace and establishment, as well as single-establishment firm share the same definition and are
used interchangeably in this paper.



time periods. Using the 2000 and 2005 establishment-level data from the LEHD infrastruc-
ture files, this paper first finds that minorities, compared to whites, are much more likely
to work at firms with at least 50% minorities. Then it further confirms that systematic
workplace segregation still widely prevail across all sectors in both years. The NAICS sec-
tor specific candidate tipping points, which are measured in base-year minority shares and
are estimated using the fixed-point procedure, range from 5.26% to over 39% in 1995-2000
and range from 2.44% to over 38% in 2000-2005. In summary, I find strong evidence con-
firming that tipping does exist in both five-year intervals among the single-establishment
firms in the sample and it is rather robust to adding flexible controls of establishment-level
covariates. I also demonstrate that the observed tipping pattern is mostly driven by non-
Hispanic whites leaving. The effect due to increase in minority entering is relatively smaller
in earlier time period or even trivial in later time period. Alternative explanations such as
non-linear changes in establishment characteristics fall short in explaining the observed phe-
nonmenon. The tipping patterns described above are primarily found in service-producing
NAICS Supersector, instead of goods-producing NAICS Supersector. Finally, I find that
unlike 1995-2000 during which tipping behavior seems to have been driven equally by blacks
and Hispanics, Hispanics seems to be the sole driving force in 2000-2005. Taken together,
the analysis in this paper provides some of the first evidence suggesting that the dynamics
of establishment-level segregation are highly nonlinear and exhibit a tipping pattern that is
in large consistent with a Schelling (1971) social interaction model.

The paper unfolds as the following: Section 2 lays out the model and identification strat-
egy under the guidance of the research design developed by Card, Mas and Rothstein (2008a)
and Pan (2009). Section 3 expands on the firm level data from the LEHD infrastructure
files, unit of analysis and the sample for this paper. A model of random allocation of workers
to firm developed by Blau (1977) is applied to examine whether there is indeed systematic
racial segregation in the sample in Section 4. Section 5 shows the empirical results. Robust-

ness checks are also presented. In particular, section 5.3 goes beyond the observed tipping



pattern and reveals the dynamics of the shifting composition of firms. The question to be
answered is whether the observed tipping pattern is driven by white flights or minority en-
tering. In section 5.6 I explore various definitions of “minority” and examine whether these
distinct racial and ethnicity minority groups drive the tipping pattern differentially. Finally,

section 6 summarizes and concludes.

2 Model and Identification Strategy

As described at the outset, the aim of this paper is to investigate the underlying mechanism
that leads to workplace segregation by race and ethnicity. The main analysis will assess
whether the empirical evidence of non-linear patterns of workplace minority composition
changes can be accounted by social interaction models, as originally outlined by Schelling
(1971). A brief review of Schelling’s model is presented in Appendix B. Schelling’s model has
two key features that have important theoretical and empirical implication for tipping be-
havior: (1) for tipping to occur, heterogeneity in preferences over the neighborhood minority
composition must exist; (2) since the tipping point and the actual tipping are characterized
as an unstable equilibrium and a dynamic adjustment process, there must exist some fric-
tion that ensures individuals do not always immediately take long run stable equilibrium.
In the Schelling’s model this friction arises because individuals are cast as myopic decision-
makers (Caetano and Maheshri, 2013). Following the standard setup, the theoretical model
presented in section 2.1 inherits these two key features as well.

A crucial insight of Schelling’s model is that at any given point, neighborhoods may be
observed in the process of tipping, i.e. in disequilibrium, rather than already reaching a stable
equilibrium. Such insight results in relatively few empirical developments in implementing
Schelling’s model to identify tipping behavior (Caetano and Maheshri, 2013). Card, Mas
and Rothstein (2008a) have circumvented this issue with an approach under which a tipping

point is identified as bifurcation point or threshold around which flows of both whites and



minorities are quantitatively different (Caetano and Maheshri, 2013; Card, Mas and Roth-
stein, 2008a,b). Therefore, unlike Schelling’s model in which the only stable equilibria are
completely segregated, minority share below a critical threshold can be potentially stable in
Card et al’s approach. Tipping point in Card, Mas and Rothstein (2008a) represents the
maximum minority share at which a neighborhood can be in a stable integrated equilibrium
(Card, Mas and Rothstein, 2008a,b).

This paper will mostly follow the work by Card, Mas and Rothstein (2008a). Under
the theorical and empirical guidance of Card, Mas and Rothstein (2008a), in this section I
will present a model of firm tipping and identification strategy used to identify the tipping
phenomenon at the workplace level. A direct empirical implementation is to examine whether
there exist evidence of discontinuous changes in workplace minority composition at candidate

tipping points.

2.1 A Model of Firm Tipping

I present a simple static partial equilibrium model in which whites’ labor supply to a single-
establishment firm depends on the share of minority workers in that firm. Without loss of
generality, homogeneity in the job positions to be filled by whites and minorities is assumed.®
In order to focus the attention on workers’ decision of labor supply, I inherit the assumptions
used in Pan (2009) which basically assume that the labor demand is fixed and that employers
are non-discriminating. Due to the above assumptions, in a partial equilibrium, workers from
different groups will be paid at equal wages in the same firm.%!°

In this model, there are two types of workers with distinct racial and ethnic characteris-

tics: non-Hispanic white (W) and racial and ethnic minority (M). Workers observe the wage

8 According to Appendix A., NAICS “groups establishments into industries based on the activity in which
they are primarily engaged. Establishments using similar raw material inputs, similar capital equipment,
and similar labor are classified in the same industry...” (www.bls.gov/bls/naics.htm). Since the analysis
is conducted in a NAICS sector specific manner, this assumption is not completely unreasonable.

9The implicit assumption here is that workers from different groups are perfect substitute.

0Even if employer has a taste of discrimination, Blau (1977) argues that there are institutional constraints
internal to a firm which place limits on the employer’s ability to differentiate among individual workers.
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offers posted by all firms. Workers are also assumed to have perfect information about the
M

g

M W

N JM and NjW are the total employment of minorities and whites in firm j. All workers are

minority shares in each firm, which is denoted as R; = where j indexes the firm,

utility maximizing agents. Workers differ in their tastes and preferences of firms’ minority
shares. Assuming perfect information on wage offers and minority shares in each firm, i.e.,

(wj, R;), worker 7 of type t € {W, M} solves the following problem:

max Uj (wj, R;)

st.je{l--J}

U(-,-) is assumed to be continuous and twice differentiable. The following first-order and

second-order conditions are also assumed:

ou 0*U ,
a—w >0 & W <0, Vit
ou 0*U :
@ <0 & @ >0, Vit

Workers are myopic in the sense that they make decisions based on the wage offers and
minority shares they observe without taking into account the simultaneous decisions made
by other agents. Let nz denote the number of workers of type t who supply their labor to

firm j. Based on the set-up, n§ can be written as:

nj = Zl(z . j = argmaz Uf(w;, R;),j € {1---J})

i

= n(wj, R;)

In this model the labor supply of type W and type M workers to a firm j depends on
the firm’s wage rate w; and the share of minority workers, R;. Given the continuity and

monotonicity assumption of the utility function, the inverse labor supply functions exist and

M

are unique. Let w}"(n}", R;) and w)’(n}, R;) be the inverse labor supply functions. Taking
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w Rj) as an example, this function basically means that “n;"” whites are willing

w;' (n

w
7

to work in firm j with minority share R; and wage w}/v. In a partial equilibrium given the

assumption of non-discriminating employers, fixed labor demand and perfect substitutability,

the following condition can be obtained:

wi'(nf", Ry) = w' (', Ry) V) (1)

Jj J

To simplify the notation the firm index j will be dropped, but all the conditions are
W
derived at the firm level. Due to the construction of the inverse labor supply functions, g
n
OwM . L. . .
and ——— are weakly positive. The cross derivatives of the inverse labor supply function,
n
O™ Ow™ o . . o .
R and SR represent the social interaction effects. Basically it implies that whites
require a premium to work with minorities in firms. Such premium is assumed to be higher
0wV (n, R W (n" R
Q7 B) S g gna 270 B
OR J’R
Under the assumption that labor demand is fixed and that employers are non-discriminating,

in firms with higher minority shares, i.e. > 0.

I normalize the total number of workers in a firm to L = n"W +n™ = 1. Given such normal-
ization, in an integrated equilibrium with minority share R € (0, 1), we have the following

condition:

WwW(1 - R R) =w”(R,R) (2)

Where n™ = R and n'V' = 1 — R. The derivative of w"' (1 — R, R) with respect to the

minority share is:

0w (1 - R,R) oW oW

= _ 1+ 3
oR onW R 3)
In equation (3), the first term is negative. With a positive social interaction effect, the
w
whites inverse labor supply function is unlikely to be monotonically increasing. If R is

small at R = 0 and becomes more positive as R increases, the whites inverse labor supply



function may be initially downward sloping. As the minority share rises, the positive social
interaction effect will dominate which essentially leads to a upward-sloping inverse labor
supply curve.!' For illustrative purposes, w*(n?, R) is assumed to be upward-sloping and
linear.'? The two inverse labor supply curves are depicted in Figure 3.

In the firm depicted in Figure 3, there are three equilibria: two mixed equilibria and one
all minority equilibrium. Point A is a locally stable mixed equilibrium. For instance, any
small perturbation to the right of point A, the marginal minority worker requires a higher
wage than the marginal white worker, the non-discriminating firm will therefore hire the
marginal white worker which will return the system to point A. By the same analogy, it
can be inferred that point B is not a stable equilibrium. Any positive shock will render the
system trending toward the all minority equilibrium C.

An increase in the supply of minority workers will push the minority inverse labor supply
function downward as shown in Figure 4. Figure 4 illustrates a series of equilibria for this firm
due to such shift, assuming the whites inverse labor supply function has the shapes illustrated
in Figure 3. At the low level of minority labor supply, R = 0 is a stable equilibrium (point
Ay in Figure 4). However, as minority labor supply increases,i.e. w? shifts downward, wages
begin to fall and a few minority workers displace whites with the lowest willingness to supply.
The firm will be in a stable mixed equilibrium (such as points A; and Ay in Figure 4). Further
increase in the supply of minority labors will cause the minority share to increase until w?! is
just tangent to w"'. The minority share denoted as R* is a “tipping point”, representing the
maximum minority share at which a firm can be in a stable integrated equilibrium. Once
R = R*, any further increase in minority labor supply will cause the integrated equilibrium

to disappear and lead to a fully segregated equilibrium(all minority equilibrium, i.e. point

HTo ensure the existence of such critical point R*, the social interaction function needs to be steeper
than the function that characterizes the derivative of the own inverse labor supply curve, i.e. the following
PV (W R) %W (0, R)

OR? onW?2

12The derivative of the minority inverse labor supply function with respect to R is

condition needs to be true:
M awM

+ ———, this

e : . oM~ OR

could be downward if minorities have strong distastes towards all-whites firms when R is low.

10



D’s in Figure 4). The location of the tipping point (R*) depends on the strength of the
social interaction effect.

Several points worth emphasizing. First , notice that this model features an one-side
tipping pattern: firms with minority shares below the tipping point are potentially stable
but those that exceed the critical threshold rapidly converge to 100% minority composition.
This is in contrast to standard Schelling’s model which delivers a two-sided tipping story.'?
Secondly, this model delivers a tipping point even though whites preference towards firm
level racial composition does not exhibit a discontinuity. In addition, wages evolve smoothly
through the tipping point, even though employment changes discontinuously. The main
reason for the smoothness of wages around the tipping point is because the upward-sloping
minority inverse labor supply curve takes over from the white inverse labor supply curve at
the discontinuity smoothly. Wages at the long-run R = 1 equilibrium can be higher or lower
than at the tipping point depending on the shape of the minorities’ inverse labor supply

curve and its shifts once tipping is underway.

2.2 Empirical Implementation

Figure 4 assumes steady increases in relative minority labor supply (i.e. w™ (R, R) —w" (1 —
R,R)). On average, this is likely to be true since the passage of the 1965 Immigration
Act, the U.S. has experienced a new wave of mass immigration and these so-called “new
immigrants” are mostly from less industrialized countries in South America and Asia (Xie
and Gough, 2009). Due to different geographic location of firms, there are still likely to be
firm-specific shifts in relative labor supply. The model presented above can provide several
insights for how firm-level minority composition will react in response to these firm-specific
shocks in relative minority labor supply. These insights can be broadly summarized into the

following three scenarios:

13Using the Census tract-level data from 1970 to 2000, Card, Mas and Rothstein (2008b) find evidence
that suggests tipping behavior is one-sided, and that minority compositions in neighborhoods with initial
minority shares below the tipping points stay relatively stable over time.

11



(i) For a firm with an initial minority share R; ; somewhat less than R*, small shifts
in relative minority labor supply will produce small changes to the location of the
integrated equilibrium and the firm will move smoothly toward the new integrated
equilibrium, so long as the minority share remains below R*. Formally, for the set of
firms with initial minority share R;_; € [0, R* — s) where s represents the maximum
relative minority labor supply shock between period ¢ — 1 and ¢, E[AR; | R;_1] =

g(R;—1) for some continuous function g(-).

(ii) Firms with initial minority share above R* have already begun tipping, the expected
change in minority shares for such firms is going to be positive and large. Formally, for

the set of firms with initial minority share R,y > R*, E[AR; | Ri—1] = h(R;—1) > 0.

(iii) The intermediate range— firms with initial minority share in [R* — s, R*] will tip only

if they experience sufficiently large shocks, but not otherwise.

Assuming s is really small, then the E[AR; | R;_;] could be written as the following

functional form:

E[ARt | Rt—l] = 1(Rt_1 < R*)g(Rt_l) + 1(Rt_1 > R*)h(Rt_l) (4)

If lim, 04 h(R*+€)—g(R*—¢) > 0, the right-hand side of equation (4) is discontinuous at
R* therefore lead to a “jump”. Given the nature of ¢g(-) and A(-), such jump is expected to be
significant. As a result, the empirical strategy is to test for a discontinuity in F[AR; | Ry 1]
at candidate values of R*. Strictly speaking, due to the derivation of equation (4) and
depending on the process of firms change, the time horizon considered, or heterogeneity
in the location of tipping points, the function F[AR; | R;_1] might not predict a strict
discontinuity at R* but a very steep slope in the [R* — s, R*] range. In this paper, such a

pattern, if any, is interpreted as evidence of tipping.
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2.3 Empirical Strategy & the Identification of the Tipping Point

The empirical analysis uses establishment-level data and measures changes in their employ-

ment composition in a 5-year interval.'* Let Wiist, Mijsi and Pijsr = Wijsy + M;js, denote

the total numbers of whites, minorities and employment in firm ¢, industry j, state s and year

t, respectively. The main dependent variable, which measures the establishment minority

composition changes over a five-year interval, is net percentage change in white employment,
(Wijst — Wijsu—s)  (Mijss — Mijsi—5)

Duw;jss = i — 2 . In order to reveal the dynamics of the
1js,t—=5 ijs,t—5

shifting composition of firms and document whether the observed tipping pattern is driven

by white flights or minority entering, I also examine the analogous measures for whites and

(Wijst — Wijsi—s) (Mijst — Mijsi—s)

minorities, separately, i.e. and . The key explanatory
Pijsi—s Pijst—s5
. . . . . . Mz‘js,t_5
variable is the base-year minority employment share in a firm, i.e. R;js;5 = B
ijs,t—5

Equation (4) from section 2.2 basically implies that E[Dw;js; | Rijst—s5) is a smooth
function of R;js. 5 except perhaps at the tipping point R*. In this paper, the tipping point,
if any, is assumed to be industry specific.'!” Denote R} as the potential tipping point for
industry j, define 9;j5;-5 = Rijs -5 — R} to be the deviation in minority share of firm i from

its industry specific tipping point. The basic empirical specification is:

Dwijst = ¢(0ijsp—s) + d1[ijs1—5 > 0] + Xijst—58 + 1 + Ts + Eijss (5)

where ¢(-) is a smooth control function, modeled as a third-order polynomial, n; is the

141n previous literature on residential and occupation segregation employing similar empirical strategy,
decadal changes calculated from Census data are usually used (Card, Mas and Rothstein, 2008a,b; Easterly,
2009; Pan, 2009). In this paper, five-year changes, instead of decadal changes, are used is because: for
one, firm dynamics are more volatile compared to census tracts and occupations; second, data from the
LEHD infrastructure files are more frequent than Census data, which frees this paper from some of the data
limitations faced by previous research.

15The tipping point is assumed to be industry specific because some industries are more prone to minority
inflows than others. For instance, in 1995 approximately 17% among the total employed in Construction
are either Blacks or Hispanics. This share has increased to 21% in 2000 and close to 30% in 2005. In
comparison, the percentage of Blacks and Hispanics among the total employed in Finance, insurance, real
estate has remained between 16% to 18% since 1995. Due to data limitation, only blacks and Hispanics are
discussed here. Data is retrieved from the 1995, 2000 and 2005 Statistical Abstract data collected for the
Statistical Compendia program (http://www.census.gov/prod/www/statistical_abstract.html). The
data are collected from the section on Labor Force, Employment and Earnings.
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NAICS sector fixed effect, 7, measures the state fixed effect, X;;5,—5 is a vector of firm-level
control variables including: share of workers who are at least 57 years old in the base-period
(WRET;;5,—5). Age 62 is the earliest age that one can claim social security benefits for
retirement. Many literature have confirmed the effects of social security benefits on elderly
labor supply. Firms might experience decrease in white employment simply because they
have larger shares of workers who are close to retirement age. Here the age cutoff is set to be
57 years old because people of this age or older are at risk to retire during the next five-year
window. Firm-level covariates also include share of young workers (%Y OUNG;;s4—5). In
this paper, young workers are defined as those who are 24 years old or younger in the base-
period. Since young workers tend to change jobs more frequently, firms may experience large
change in minority composition simply because they have larger shares of younger workers.
And finally, firm-level log average earnings (log €;;5¢_5) is also controlled. Workers may leave
a firm simply because she is not paid as well as she would be by working for other firms or
because she is merely moving upward on the job ladder.

Unlike research with conventional RD design, most of which the running variable'® and
the cutoff is clearly defined, a critical issue in estimating an empirical model like equation (5)
is that the discontinuity point R} is unknown and must be estimated from the data itself. In
order to elaborate on the method used to obtain the candidate tipping point, it is assumed for
the moment that tipping points do exist. The method used here is the so-called “fixed-point”
procedure which is borrowed from Card, Mas and Rothstein (2008a). This approach builds
on the shape of smoothed approximation to E[Dw;j;s+ | J, Rijsi—s) for industries. Recall, it is
observed in Figure 2 that firms which have not hit the industry specific tipping point tend
to experience a greater than average growth in net non-Hispanic white employment; on the

other hands firms which have reached or exceeded the industry specific tipping point tend

16Tt is also known as the observed “assignment” variable that determines the treatment status in the RD
literature (Lee and Lemieux, 2010).
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to experience relative declines. Formally, this basically implies the following:
E[Dwijst | §, Rijs -5 = R — ] > E[Dwijsy | j] > E[Dwijsy | §, Rijs—5 = R} + €] (6)

For some ¢ > 0. Thus, the industry specific tipping point is the minority share at which
the white employment of firm grows at the average rate for the industry. To identify this
level, I will first obtain a smooth approximation to E[Dwjs¢ | J, Rijsi—5] — E[Dwijst | j]
and then solve for the root to this function which is the industry-specific tipping point.'” If
the functional form is correct, this procedure will consistently estimate the locations of the

tipping points.

2.4 Hypothesis Testing

Since equation (5) is estimated using the candidate tipping points located using the data,
the estimates of d, d will have a non-standard distribution (Hansen, 2000). This is what
Card, Mas and Rothstein (2008a) referred to as a specification research bias problem. The
conventional test statistics tend to reject the null hypothesis: d = 0 too often. Hansen (2000)
recommends a solution by comparing the estimates to a simulated distribution of d under
the null hypothesis that there is no discontinuity. Card, Mas and Rothstein (2008a) propose
a split-sample technique that uses a randomly selected sub-sample'® to locate the tipping
point and use the remainder of the total sample to estimate the magnitude of the tipping
effect. The authors claim that since the two sub-samples are independent, estimates of d
from the second sub-sample will still have a standard distribution thus permit conventional
hypothesis testing even under the null hypothesis. In this paper, the split-sample technique
is used to facilitate conventional hypothesis testing. I use 50% randomly selected subset of

my sample for the estimation of the NAICS sector specific tipping points using the fixed

"Detailed description on the fixed point procedure can be found in Appendix C. on Tipping Estimation.
18T wo-thirds of their sample were used for locating the tipping points because as introduced by Card, Mas
and Rothstein (2008a) the fixed point procedure is quite data-intensive.
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point procedure. The remainder 50% is used for further econometric analysis.

3 Data & Sample

3.1 Firm-level Data and Unit of Analysis

The Longitudinal Employer-Household Dynamics (LEHD) infrastructure file system is a
job-based frame designed to represent the universe of individual-employer pairs covered by
the state unemployment insurance system reporting requirement (with federal employees re-
cently added in 2012). The LEHD data cover approximately 98 percent of all private-sector
non-farm jobs. Information about the employer characteristics is constructed using the
Quarterly Census of Employment and Wages (QCEW). Demographic information of work-
ers comes from two administrative data resources - the Person Characteristics File (PCF)
and the Composite Person Record (CPR). The longitudinally linked employer-employee data
structure of the LEHD infrastructure data allows researchers to follow both workers and firms
over time. Additionally, one can also identify workers who share a common employer in any
given quarter. Firms in the LEHD data are defined by their state-level unemployment insur-
ance account number.'” Basic information about firm characteristics include total payroll,
firm size, firm age, etc. Information on individual demographic characteristics include race,
ethnicity, education, date of birth, etc. A more comprehensive overview and description of
the LEHD infrastructure files can be found at Abowd et al (2009).

To explore labor market segregation by race and ethnicity, there is a question of what
the appropriate unit of analysis should be (Pan, 2009). Goldin (2002) discusses that the
“pollution” of occupational prestige by women may occur at the level of firms, occupations,
industries or within some sort of spatial boundaries such as cities, municipalities or states.

Due to the lack of availability and accessibility of firm-level datasets, majority of the studies

YThat is to say, for example, a Target in New York and a Target in New Jersey are considered to
be different firms. However, A Target in Ithaca, New York and a Target in Binghamton, New York are
considered to be parts of the same firm.
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have focused on racial segregation at the level of occupations or industries. However, Heller-
stein, Neumark and McInerney (2008) discover that the racial and ethnic segregation at the
three-digit industry level in the Decennial Employer-Employee Dataset (DEED) is usually
one-third as large as the establishment-level segregation they document. They further assert
that workplaces - i.e. establishment - should be the units of observations to study labor
market segregation since the essence of social interaction among workers are better captured
at the workplace level.

With the LEHD infrastructure files, this study can be achieved at the level of establish-
ments or workplaces by using the single-establishment firms only. Since the main dependent
variable is the five-year change in non-Hispanic white employment as a fraction of the base
year total employment net that of minorities, this paper does not exploit the full panel struc-
ture of LEHD data but focus on changes over two five-year windows: 1995 to 2000 and 2000
to 2005. These two five-year windows are first chosen to be consecutive to cover ten-year
time span. The base year of the first five-year interval is chosen such that the sample can
cover sufficient number of states. Since many states did not join the LEHD program until
the mid- to late 1990s,% I choose 1995-2000 to be the first five-year interval. No further
analysis is conducted for 2005-2010 is to avoid any possible confound impact due to the

Great Recession.

3.2 Sample

The sampling universe, which is applied to both five-year intervals, is defined as: (1) firms
must be private, non-farm (no NAICS sector 11) and non-public administration (no NAICS
sector 92) firms; (2) firms that remain single-establishment in the base year and the end year
of a five-year interval; and (3) firms of which the establishment-level employment growths
during a five-year interval lie within 2.5 absolute standard deviations of the state and NAICS

sector averages for that time window. The purpose of restricting sample in this manner is

20Detailed start dates for each state can be viewed at http://download.vrdc.cornell.edu/quipu/
starting_dates.html.
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to avoid results being driven by extreme values. The sample used for 1995-2000 and 2000-
2005 analyses is basically a 50% randomly selected sample of the sampling universe and the
workers who are employed at these selected single-establishment firms for their dominant
job in the base year and the end year of a five-year interval, respectively.

Given the quarterly-base LEHD infrastructure files there are many ways to construct the
main dependent variable. In this paper, I will use the beginning-of-second-quarter employ-
ment measures®' to construct the variables used in the empirical specification. The rationale
is that the beginning-of-second-quarter employment measures employment on April 15 of
a given year which is closest to March 12", the date the Census Bureau uses as the refer-
ence date for employment measures contained in its Business Register and on the Economic
Censuses and Surveys (Abowd et al, 2009).

In order to obtain the most economically meaningful results, the following sample restric-
tions are also applied. These restrictions are necessary mostly because the earnings data in
the LEHD infrastructure data are extracted from unemployment insurance covered earning
records, thereby any payment made to an individual that is no less than one dollar will
appear in the data. As a consequence, many one-time payments which do not necessarily
agree with the general definition of a job matched between a firm and a worker appear as a
“job” that lasts one quarter. Thereby, it is important to define what a dominant job to a
worker is and once the definition is formed I will consider the worker to be an employee of
the dominant-job matched firm. In this paper, I define a worker’s dominant job in a year
as the highest annual earning job for that year. Currently, individuals who have more than
one dominant job or who indicate two or more races are excluded.

The final sample for 1995-2000 includes 200,000 unique single-establishment firms matched
between 1995 and 2000 from 19 states,?” 6,600,000 individuals in 1995 and 7,280,000 in 2000.

The final sample for 2000-2005 includes 341,000 unique single-establishment firms matched

210Once again, the definition of beginning-of-quarter employment follows Abowd et al (2009)
22These 19 states include: CA, CO, FL, ID, IL, KS, LA, MD, MN, MO, MT, NC, NY, OR, PA, RI, TX,
WA, WI
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between 2000 and 2005 from 42 states,?® 11,800,000 individuals in 2000 and 12,300,000 in
2005.%

The individual characteristics file (ICF) in the LEHD infrastructure files contains all
the necessary demographic variables used in this paper including race, ethnicity, and date
of birth. Approximately 3 percent of the individuals found in the unemployment insurance
wage records do not link to the PCF (Abowd et al, 2009). The LEHD infrastructure files have
undergone sophisticated multiple imputations using general Bayesian methods in order to
use effectively.?” For every individual contained in the ICF file, 10 implicates are created for
each demographic variable. To ensure the inference validity using the multiple imputation
data, all the statistics and estimations are computed following Little and Rubin (2002).
Simply put, every statistics or estimate is first computed 10 times using the 10 implicate
files, separately. The final result is the mean estimand obtained by averaging across the
results from the 10 implicate files. Standard errors are further corrected to account for

missing data contribution to variance.?®

4 Evidence on Systematic Firm-Level Segregation By

Race and Ethnicity

4.1 Suggestive Evidence on Establishment-Level Segregation

Hellerstein, Neumark and Mclnerney (2008) verify the existence of the establishment-level
segregation by race, ethnicity and skills using the Decennial Employer-Employee Dataset
(DEED). This section is to show that establishment-level segregation still widely prevails

at the end of each five-year window in the sample of firms used in this paper. Table 1 is

23These 42 states include: AK, CA, CO, CT, DE, FL, GA, HI, IA, ID, IL, IN, KS, LA, MD, ME, MI,
MN, MO, MT, NC, ND, NE, NJ, NM, NV, NY, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VA, VT, WA,
WI, WV.

24These numbers are rounded to three significant digits for disclosure avoidance review purposes.

ZRefer to Little and Rubin (2002) for the general Bayesian methods for multiple imputation

26Detailed computation formulas used in this paper are presented in Appendix D.
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constructed to present evidence on the distribution of white and minority workers across
single-establishment firms with various minority composition levels. This is done for all
NAICS sectors pooled, as well as goods-producing and service-producing NAICS Supersec-
tors, separately.

An example of how to interpret this table is, for instance, the first row of column (4)
shows that in 2000, 3.26 percent of all minority workers work in firms where minorities ac-
count for less than 10 percent of employment when looking at all NAICS sectors together.
Continuing with the first row, Table 1 also shows that these firms account for close to 29
percent of all non-Hispanic white employment and 20.30 percent of the total employment
in all NAICS sectors in 2000. In general, a comparison between column (4) and column
(6) reveals that minorities have higher probability to be employed in firms with higher mi-
nority shares. Overall, Table 1 presents suggestive evidence that there exists substantial
establishment-level segregation in 2000 and 2005. A close comparison among all NAICS sec-
tors pooled, goods-producing and service-producing NAICS supersectors shows that almost
identical pattern holds for the two supersectors as well. In Appendix Table 1 using NAICS
sectors 23 Construction and 62 Health Care and Social Assistance as examples, I further
confirm that these findings also exist in each NAICS sector, separately.

Such pattern appears to have undergone very minimal changes between 2000 and 2005.
In particular, in the all NAICS sector pooled sample in 2000, more than 31 percent and 22
percent of all minority workers are employed in firms where minorities account between 50 to
75 percent, and 75 to 100 percent of firm employment, respectively in all NAICS sectors in
2000. Meanwhile, only 10.10 percent and 2.04 percent of all white workers work in firms with
such high minority shares. In comparison, in 2005, close to 32 percent and 20 percent of all
minority workers, as well as 9.67 percent and 1.71 percent of all white workers are employed
in firms with the identical minority compositions in all NAICS sectors. In 2000 and 2005,
more than 60 percent of all non-Hispanic white workers work in firms where minority share

is lower than 25 percent. Yet, less than 18 percent of all minority employees work in these
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firms in both years.

In an attempt to examine whether various racial and ethnic minority groups exhibit dif-
ferent segregation patterns, I replicate Table 1 for Asians, Blacks, and Hispanics, separately.
The results are presented in Appendix Table 2. Though all three minority groups experience
establishment-level segregation, Blacks seems to face the least. For instance, in 2000 and
2005, less than 50% of all Blacks workers are employed in firms with 50% of higher minority
shares in all NAICS sectors pooled. However, in both years, more than a half of all Asian
workers and Hispanic workers are employed in these firms. Additionally, Blacks also have
the highest proportions of workers work at firms with less than 25% minorities in all NAICS
sectors. By contrast, Hispanic workers have the lowest. Such findings can be concluded in
goods-producing and service-producing NAICS supersectors as well. Since Asians and His-
panics are the main immigrant groups in recent decades, whom compared to Blacks have a
much shorter history in the U.S., the results seem to suggest that these two minority groups

may face more prejudice against them.

4.2 Evidence on Systematic Firm-Level Segregation

A conventional way to document segregation is to compute the Duncan and Duncan index.
However, Duncan and Duncan index tend to conflate the true magnitude since it quantify
segregation via measuring a sample’s distance from evenness which is characterized by zero
values(Carrington and Troske, 1997, 1998). Built upon the work by Blau (1977), Carrington
and Troske (1997, 1998) maintain that the Duncan and Duncan index can be positive even
when workers are allocated randomly across units with no systematic segregation. Blau
(1977) explains the reasons are two-fold: first, an integer constraint in which each worker
must be uniquely allocated to one unit; secondly, the random allocation of workers to units
do typically generate some deviation from complete evenness when the firm sizes are small.
In an effort to address this concern, Blau (1977) develops a random worker to firm allocation

model to adjust and allow complete randomness to be characterized by a non-zero Duncan
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and Duncan index.

Though Table 1 provides suggestive evidence, it does not present any information on
whether the observed pattern is systematically different from what would have been randomly
observed by chance. To accomplish this goal, I apply the random worker to firm allocation
model developed by Blau (1977) to the same set of firms used in the previous section.?” This
model first enables me to compute the distribution of firms which would have been observed
by chance under the conditions of random worker to firm allocation taking into account the
minority composition of the labor pool for a state and NAICS sector. Then this theoretical
distribution of firms and the actual distribution can be used to compute the expected and
the actual Duncan and Duncan Index for each state NAICS sector. Next, weighted averages
of these two indexes across all available states within each NAICS sector are computed.
These NAICS sector specific Duncan and Duncan indexes for 2000 and 2005 are in Table 2.
Essentially, in plain words, the expected Duncan and Duncan index defines the “evenness”
and the difference between the expected and the actual Duncan and Duncan index measures
the magnitude of systematic segregation. It is important to note that although we do not
expect an absolute zero value in the Duncan and Duncan index to indicate “evenness”, as
shown in Table 2, the expected Duncan and Duncan index is considerably less than the
actual one.

As we can see from Table 2, a sizable proportion of minorities would have to reallocate
among firms such that the actual distribution could be considered as a situation of random
worker to firm allocation. This statement holds for every NAICS sector. For instance,
in 2000 close to 20% of minority workers in NAICS sector 23 Construction would have to
reallocate among firms to approximate a situation of random worker to firm allocations. In
2005, this index still remains to be higher than 18%. In both years, the NAICS sector which
shows the most severe systematic segregation is NAICS Sector 62 Health Care and Social

Assistance. The Duncan and Duncan indexes for this sector in both years are higher than

2"The details of the random worker to firm allocation model is provided in E.
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30% and have remained fairly constant between 2000 and 2005. Among all sectors listed,
NAICS sector 22 Utilities has the smallest difference between the actual and the expected
Duncan and Duncan Index for 2000 and 2005. Even then, in order for NAICS sector 22 to
be considered as a sector without systematic segregation, about 12% in 2000 and 14% in
2005 of minorities would have to be reallocated among firms, respectively.”® Thus, Table 2
indicates that systematic segregation does exist at the establishment level in 2000 and 2005,
although its extent appears to vary by industry. Yet the magnitude seems to vary minimally
between in 2000 and 2005. In the next section, the paper will focus on using the Tipping-RD

design to identify the mechanism that leads to the observed establishment segregation.

5 Do Firms Exhibit ‘Tipping-like’ Pattern?

5.1 Descriptive Statistics

Table 3 presents some descriptive statistics for the establishment-level data in all NAICS
sector pooled, goods-producing as well as service-producing NAICS supersectors. In total,
the sample for 1995-2000 has 200, 000 single-establishment firms in all NAICS sectors, 48, 500
of which belong to goods-producing NAICS supersector, and the remainders are service-
producing NAICS supersector. The sample for 2000-2005 has 341, 000 single-establishment
firms in all NAICS sectors, 78, 300 firms are in the goods-producing supersector and 263, 000
firms are in the service-producing supersector. The mean minority shares in these two five-
year intervals across NAICS sectors are very similar and are between 33% and 34%. In
particular, Hispanics is always the largest minority group.

Overall, there is rapid employment growth between 1995-2000 which reflects the eco-
nomic boom in mid- to late 1990s. Seen from Table 3, goods-producing supersector and

service-producing supersector are equally affected by the economic boom. Though between

28 have also applied the chi-square “goodness of fit” test developed by Blau (1977) to test whether the
theoretical distribution of firms is systematically different from the actual distribution. Most state NAICS
sectors rejects the hypothesis of random worker to firm allocation thus confirm systematic segregation.
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1995-2000, non-Hispanic white employment grows by more than 4%, over 60% of the total
employment growth is driven by growth in minority employment. This is true for all NAICS
sectors pooled, goods-producing supersector and service-producing supersector. Hispanics
employment experiences the largest growth compared to the other racial and ethnic minority
groups. In comparison, the total employment growth between 2000 and 2005 is consider-
ably slower. The goods-producing NAICS supersector even experienced contraction which
confirm the economic recession occurred in early 2000 and loss of manufacturing jobs in
the U.S. In all NAICS sectors pooled, almost all employment growth can be attributed to
minority employment growth. Specifically, between 2000-2005, total employment grows by
3.49 percentage points. 3.10 percentage points are due to growth in minority employment.
Interestingly, only non-Hispanic whites and Blacks experience employment contraction in
goods-producing supersector, with the former being close to —3.8%. Similar to 1995-2000,
Hispanics undergo the largest employment growth between 2000-2005 compared to the other
minority groups.

Table 4 compares five subgroups of establishments, defined by the fraction of minority
shares in the base year, i.e., 1995 or 2000. Table 4 serves to show how the growth in
non-Hispanic white employment is affected by base year minority share. Taking all NAICS
sector pooled in 1995 as an example, it is clear from Table 4 that in establishments that
have minority shares between 0 to 5%, more than 70% of the growth in total employment is
driven by the growth in white employment. Establishments that were 5 to 20% minority saw
a relatively slower growth in white employment, yet still about a half of total employment
growth can be accounted for by growth in non-Hispanic white employment. In contrast,
establishments that were 20 to 50% minority experienced a much slower growth in white
employment, although the magnitudes of total employment growth are not dramatically
different compared to establishments with lower minority shares. When base-year minority
shares further increases, growths in non-Hispanic white employment remain low.

The findings here seems to suggest that once the establishment-level minority share
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reaches a certain level in the base year, non-Hispanic white employment growth over the
five-year window tend to dramatically slow down. Since there is no such indication on total
employment growth, the summary statistics presented in Table 4 essentially implies that
once base-year minority share reaches a threshold level, minority composition increases dra-
matically, i.e. the “tipping” phenomenon. It can be seen that the described pattern and
trends hold true for all sectors listed in Table 4 except for goods-producing supersector in
2000-2005. The nonconformity may be due to the loss of manufacturing jobs during the
early 2000 recession. Additionally, these trends generally stay true for all NAICS sectors,
individually. To show that, Appendix Table 3 reproduces Table 4 but for NAICS sector 23

Construction and NAICS sector 62 Health Care and Social Assistance, separately.

5.2 Pooled Analysis of Changes in Net Non-Hispanic White Em-

ployment Growth

In order to conduct the RD-tipping design and estimate the empirical specifications devel-
oped in section 2.3, the Fixed-point procedure is first applied to obtain the candidate tipping
points. The estimated NAICS sector specific tipping points for 1995-2000 and 2000-2005 are
presented in Table 5. These candidate tipping points range from 5.26% to close to 40%
in 1995, and 2.44% to 38.6% in 2005. The mean tipping point across 18 NAICS sectors is
14.16% in 1995 and 15.51% in 2000. The increase in the average tipping point from 1995 to
2000 suggests increasing “tolerance” level of working with minority in the same firm, though
such increase is quite small.

We now turn to pooled specifications that combine the data in all NAICS sectors in the
sample for 1995-2000 and 2000-2005, separately. Figure 5 depicts the relationship between
the base year minority share in a single-establishment firm, deviated from the NAICS sector
specific candidate tipping point, and the net percentage change in the non-Hispanic white
employment in the establishment, deviated from the NAIC sector specific mean. The dots

in the figure represent mean changes in one-percentage bins of 95,5 = Rijst—5 — R;. The
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green line is a local linear regression fit separately on each side of the candidate point with
an Epanechnikov kernel and a bandwidth of 5. Finally, the blue line shows fitted values from
a global third-order polynomial in d;;5;—5, allowing an intercept shift at d;;5;,—5 = 0. I limit
attention to d;js,-5 € [—20, 20].

Figure 5 suggests establishment-level tipping. In particular, the Figure depicts clear
evidence that there is a discontinuous change in the minority compositions when we compare
tracts just below and just above the tipping point. Though visually telling, Figure 5 does not
permit formal hypothesis tests. Neither does Figure 5 control for other establishment-level
characteristics that may affect worker mobility, making it hard to distinguish whether the
observed tipping behavior is due to differences in other covariates close to the candidate

tipping points. The formal econometric evidence will be presented in the next section.

5.3 Formal Econometric Evidence on Establishment-level Tipping

Table 6 presents estimates of d from equation 5 for all NAICS sectors pooled in 1995-2000
and 2000-2005. The regression analysis assess the magnitude of tipping for establishments
with initial minority share just above the NAICS sector specific candidate tipping points,
compared to establishments just below the tipping points. The main dependent variable is
the net change in non-Hispanic white employment over a five-year window as a percentage
of the establishment total employment in the base year (columns (1) and (2)). In order to
reveal the dynamics of the shifting composition of firms and document whether the observed
tipping pattern is driven by white flights or minority entering, I also examine the analogous
measures for whites and minorities, separately (column (3) and (4) for non-Hispanic whites;
column (5) and (6) for minorities; results will be discussed in detail in section 5.4.).

The estimation controls for a flexible control function which is in a form of third order
polynomial, establishment-level covariates as described in section 2.3, state fixed effects and
a vector of NAICS sector fixed effects. Standard errors are clustered on the state-NAICS

sector. All estimates are computed and averaged across the results obtained using the 10
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implicate files. The variance covariance matrices of the estimates are corrected taking into
consideration of the variance contribution of the missing data and multiple imputation.?’
The corrected standard errors are presented in parentheses. The missingness ratios are
presented in brackets.

The estimated coefficients for the models in column (1) and (2) confirm that the net
change in non-Hispanic employment as a percentage of the establishment total employment
is discontinuous in the initial minority share around the candidate tipping points. When I
estimate the model without any establishment controls (column (1)), the estimated, statisti-
cally significant discontinuities are around —6, and —3 percentage points in 1995-2000, and
2000-2005, respectively. This is to say, in 1995-2000 other things equal, the net growth in
non-Hispanic white employment in establishments with initial minority share just above the
NAICS sector specific candidate tipping points in 1995, is 6 percentage points less, compared
to that in establishments just below the tipping points. And in 2000-2005 the magnitude
of the discontinuity decreases to —3 percentage points. When establishment controls are in-
cluded (column (2)), the estimated discontinuities in both five-year intervals remains largely
unchanged. One possible reason for the observed “tipping” effect to decrease between 1995-
2000 and 2000-2005 might be due to the recession occurred in 2001.°° Research has shown
that worker churning and job-to-job mobility during recent recessions have considerably de-
clined (Kahn and McEntarfer, 2013). In a different paper, Kahn (2010) also finds negative
and persistent labor market consequences of graduating from college in a bad economy, in

particular, the cohorts who graduate in a bad economy tend to have slightly higher tenure.

5.4 Whites Leaving or Minority Entering?

Evidence presented so far seems to be consistent with the social interaction model and the
tipping argument. However, there are alternative mechanisms which could also lead to a

tipping phenomenon such as the pollution theory of discrimination by Goldin (2002). A

29The computation formulas can be found in Appendix D.
30For the accurate start and end date of this recession, refer to http://www.nber.org/cycles.html
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usual way to try to distinguish these model from the social interaction model is to consider
whether establishment-level tipping is driven by white flight or minority entering. Schelling
mechanism suggests that tipping should be driven primarily by a sharp decline in non-
Hispanic white employment, though it is entirely possible that minority employment may
increase substantially in response to white flight. However, if we observe a sharp decline in
non-Hispanic white employment which is not accompanied by a sharp increase in minority
employment, this would suggest that tipping driven mostly by the social interaction model.

In order to examine the shifting composition of firms, and in particular, to examine
whether establishment-level tipping is driven by white flight or minority entering, column
(3)-(6) in Table 6 present models for the changes in white and minority employment as a
percentage of base-year total establishment employment for 1995-2000 and 2000-2005. The
specifications are otherwise identical to those in columns (1) and (2) in Table 6. Columns
(3)-(6) show that in 1995-2000 there is a significant decline in white employment growth and
an upward jump in minority inflows at the NAICS sector specific tipping points. In other
words, the observed discontinuity in minority composition during this five-year window is
almost equally driven by white leaving and minority entering, though the magnitude of the
former is slightly larger. In comparison, in 2000-2005, the observed “tipping” effect is solely
driven by white leaving, the upward jump in minority employment at the candidate tipping
points is quite negligible. Such results indicate that at this point, though tipping is confirmed
to be a mechanism that leads to establishment level segregation in the sample of firms used in
this paper, I cannot completely rule out alternative models other than the social interaction
model to explain the phenomenon.

Thus far, all the analyses have been done using all NAICS sectors pooled sample. Het-
erogeneity in the “tipping” effect is almost surely to exist across different sectors. To explore
this issue, Table 7 presents the results from applying the RD models on goods-producing
and services-producing NAICS supersectors, separately. The specifications are otherwise

identical to those in column (2), (4), and (6) in Table 6. It is quite obvious that all the ob-
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served “tipping” phenomenon seems to exist only in services-producing NAICS supersector.
There does not seem to exist “tipping” phenomenon in goods-producing NAICS sector in
either five-year window. To further confirm this finding, Figure 6 plots the net change in
the non-Hispanic white employment in the establishment, deviated from the NAIC sector
specific mean in services-producing NAICS supersectors in 1995-2000 and 2000-2005. These
figures are identical in structure to Figure 5. In comparison, the pattern existed in Figure 5
is almost indistinguishable to that in Figure 6 for both five-year intervals, reinforcing the

finding that the observed discontinuity exists only in service-producing NAICS supersector.

5.5 Omitted Variables and Effect on Establishment Covariates

One concern with the RD model used in previous sections is that the discontinuous rela-
tionship between net white mobility flows and the initial minority share may be due to
omitted establishment characteristics that happen to be discontinuous related to the minor-
ity share. Though the main specifications (column (2), (4), and (6) in Table 6) include a
vector of establishment controls, these linear controls may not be flexible enough to absorb
the nonlinear effects. To assess this possibility and to test whether the results presented
in Table 6 are sensitive to flexible controls of the pre-period establishment characteristics,
Table 8 presents a series of extended specifications that add third order polynomial in these
establishment-level covariates. Seeing from Table 8, the estimates of d is rather robust to
such inclusions, suggesting that omitted variables of this kind are unlikely to account for the
observed discontinuities.

The empirical analysis thus far has focused on changes in minority composition due
to non-Hispanic white or minority employment growth. In other words, the analysis has
primarily looked at the changes in quantities. However, apart from quantities, there are
a number of other outcomes worth examining. These include whether earnings, share of
retiring workers, or share of young workers are affected by tipping. This part of the analysis

therefore looks at how these establishment-level characteristics behave around the NAICS
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sector specific candidate tipping points.

Table 9 reports results from regressions where the dependent variable is replaced by
changes in log average earnings for all workers, share of retiring workers, and share of young
workers over a five-year window. In each regression, a flexible third order polynomial in
dijst—5, state fixed effects, and a vector of NAICS sector fixed effects are controlled for.
Similarly, standard errors are clustered on the state-NAICS sector. According to Table 9,
there is little evidence of significant changes in the establishment-level covariates around the
candidate tipping points. Thus, from Table 9 we can conclude that the observed discontinuity
is not driven by abrupt changes in establishment-level characteristics around the tipping

points.

5.6 Minority Definition

So far I have defined minorities as nonwhites and white Hispanics. However, it is entirely
possible that non-Hispanic whites may react to inflows of different minority workers differ-
ently. In particular, evidence presented in Appendix Table 2 suggests that different racial
and ethnic minority groups seem to face different degrees of segregation and Table 3 has
shown clear heterogeneity in employment trend across Asians, Blacks and Hispanics. In this
section, I present a series of models in which I vary the definition of “minority” to explore
this issue.

Table 10 and 11 presents the estimates by exploring alternatives that count only blacks,
or only Hispanics, as minorities for 1995-2000 and 2000-2005, separately. I also present a
composite model that includes indicators for being beyond the tipping point for all three mi-
nority definitions. As in earlier tables, the dependent variable in each specification is the net
change in the non-Hispanic white workers, or change in white workers, or change in minority
workers, as a percentage of total establishment employment. Candidate tipping points are
estimated separately for each definition of minorities, using the fixed point procedure dis-

cussed in section 2.3 and Appendix C. Each model also includes a third-order polynomial in
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the deviation of the establishment’s minority share from the candidate tipping point, mea-
sured both the same way. The composite model includes all three third-order polynomials.
The vector of establishment controls are identical as Table 6. State fixed effects and NAICS
sector fixed effects are included. Standard errors are clustered on the state-NAICS sector.

The estimates in column (1)-(4) in Table 10 suggests that in 1995-2000 tipping behavior
seems to have been driven slightly more by the black shares than by the presence of other
minority groups, although the effect of the Hispanic shares is quite strong as well. When
I decompose the observed discontinuity in net non-Hispanic white employment change into
changes in white employment and minority employment and examine them separately, Ta-
ble 10 (column (5)-(8)) shows that changes in non-Hispanic white employment alone exhibit
even strong “tipping” beyond the black share fixed point and Hispanic share fixed point.
Interestingly, the results in Table 10 (column (9)-(12)) seems to show that even minority
workers escape establishments once its black share or Hispanic share reaches the candidate
tipping points, measuring both the same way. However, the latter discontinuity is a lot
smaller compared to the former.

In comparison, results presented in Table 11 implies that in 2000-2005, almost all observed
tipping behavior seems to be driven by Hispanic share solely. When looking at white employ-
ment change and minority employment change individually, Hispanic shares seems to be the
only driving force again. In particular, non-Hispanic white employment in establishments
with initial Hispanic share just above the NAICS sector specific candidate tipping points,
measured in Hispanic share in 2000, experience a 7 (column (7) in Table 11) percentage
point decrease, compared to establishments just below the tipping points. The discontinuity
observed in minority employment change is a lot smaller, though it is statistically significant
and of about —2.5 (column (11) in Table 11) percentage points in magnitude. In all, esti-
mates presented in Table 10 and 11 seems to suggest that as Hispanics become the largest
minority group in the U.S., they may face stronger distaste from non-Hispanic whites, and

such distaste may even exist among other ethnic minority groups.
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6 Conclusion

In summary, using the establishment-level data from the LEHD infrastructure files, this
paper first confirms that there is indeed systematic segregation using the random worker to
firm allocation model developed by Blau (1977) in 2000 and 2005. Then, this paper makes
use of a similar research design and econometric technique developed by Card, Mas and
Rothstein (2008a) and demonstrate the importance of tipping. This approach makes use
of the cross-sectional variation in base year minority shares across establishments to test
whether establishments exhibit tipping-like behavior in respond to firm specific shocks in
minority labor supply that occurs over two five-year intervals: 1995-2000 and 2000-2005.

The NAICS sector specific candidate tipping points estimated using this procedure range
from 5.26% to close to 40% in 1995, and 2.44% to 38.6% in 2005. The mean tipping point
across 18 NAICS sectors is 14.16% in 1995 and 15.51% in 2000. The increase in the average
tipping point from 1995 to 2000 suggests increasing “tolerance” level of working with minority
in the same firm, though such increase is quite small.

In all, I finds clear evidence that tipping is a feature of the dynamic process of establishment-
level segregation in the sample of firms used in this paper. The estimated, statistically
significant discontinuities are close to —6, and —3 percentage points in 1995-2000, and 2000-
2005, respectively. One possible reason for the observed “tipping” effect to decrease between
1995-2000 and 2000-2005 might be the recession occurred in 2001. In an attempt to examine
the shifting composition of firms, and in particular, to examine whether establishment-level
tipping is driven by white flight or minority entering, I find the tipping in 1995-2000 is driven
by white leaving and minority entering together. In comparison, in 2000-2005, the observed
“tipping” effect is solely driven by white leaving, the upward jump in minority employment
at the candidate tipping points is quite negligible. I further find that all the observed dis-
continuities for both five-year intervals exists only in service-producing NAICS supersector,
none is found in goods-producing NAICS supersector. Taken together, the analysis in this

paper provides some of the first evidence suggesting that the dynamics of establishment-level
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segregation are noticeably nonlinear and exhibit a tipping pattern that is in large consis-
tent with a Schelling (1971) social interaction model, although currently given the findings
I cannot completely rule out other alternative explanations for the observed discontinuity.
As part of robustness checks, I present evidence confirming that the tipping effects for
both five-year windows are rather robust to adding flexible controls of establishment-level
covariates. I also demonstrate that the observed tipping patterns are not driven by non-linear
changes in establishment characteristics. Finally, I have also presented composite model
estimates in which I explore the alternative definitions of minority. In particular, I find that
in 1995-2000 tipping behavior seems to have been driven slightly more by the black shares
than by the presence of other minority groups, although the effect of the Hispanic shares is
quite strong as well. In comparison, in 2000-2005, the observed tipping behavior seems to
be driven by Hispanic shares solely. Such change seems to suggest that as Hispanics become
the largest minority group in the U.S., they may face stronger distaste from non-Hispanic
whites. As the minority composition in the U.S. changes, this finding has implications for

understanding the persistence of labor market segregation today.
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Appendix

A. NAICS Sectors and NAICS Supersectors

NAICS stands for North American Industry Classification System. Developed using a
production-oriented conceptual framework, NAICS “groups establishments into industries
based on the activity in which they are primarily engaged. Establishments using similar
raw material inputs, similar capital equipment, and similar labor are classified in the same
industry. In other words, establishments that do similar things in similar ways are classified
together” (www.bls.gov/bls/naics.htm). Over the years, several rounds of revisions have
been implemented. In this paper, 2007 NAICS is utilized. Altogether there are 20 NAICS
sectors (www.census.gov/cgi-bin/sssd/naics/naicsrch?chart=2007).

For purposes of analysis, the US Economic Classification Policy Committee aggregated
NAICS sectors into “Supersectors”. The goods-producing NAICS Supersector includes Nat-
ural resources and mining (NAICS 1133, i.e. Logging; NAICS 21, i.e. Mining), Construc-
tion (NAICS 23, i.e. Construction) and Manufacturing (NAICS 31-33, i.e. Manufacturing)
(www.bls.gov/ces/cessuper.htm). Since the sample of this paper does not include NAICS
sector 11 (Agriculture, Forestry, Fishing and Hunting), goods-producing NAICS Supersector
only include NAICS sectors 21, 23 and 31-33. Service-producing NAICS Supersector includes
Trade, transportation, and utilities (NAICS 42, i.e. Wholesale trade; NAICS 44-45, i.e. Re-
tail trade; NAICS 48-49, i.e. Transportation and warehousing; NAICS 22, i.e. Utilities),
Information (NAICS 51, i.e. Information), Financial Activities (NAICS 52, i.e. Finance and
insurance; NAICS 53, i.e. Real estate and rental and leasing), Professional and business
services (NAICS 54, i.e. Professional, scientific, and technical services; NAICS 55, i.e. Man-
agement of companies and enterprises; NAICS 56, i.e. Administrative and waste services),
Education and health services (NAICS 61, i.e. Educational services; NAICS 62, i.e. Health
care and social assistance), Leisure and hospitality (NAICS 71, i.e. Arts, entertainment, and
recreation; NAICS 72, i.e. Accommodations and food services), Other services (NAICS 81,
i.e. Other services), and Government (www.bls.gov/ces/cessuper.htm). Since the sample
of this paper does not include any public firms, the service-producing NAICS Supersector in
this paper does not include Government.
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B. Schelling’s Bounded-neighborhood Model

Schelling’s Bounded-neighborhood model and its extension into the “tipping model” essen-
tially utilize the preference interaction perspective to analyze (residential) segregation by
race (Schelling, 1971). Preference interaction is said to occur when an agent’s preference
ordering on the alternatives within her choice sets depends on the actions chosen by the
other agents(Manski, 2000).

In this model, there is a well-defined ‘neighborhood’ with clear boundaries. People are
either in or out of this common ‘neighborhood’. Everybody in this ‘neighborhood’ is con-
cerned with the minority share. Such concern is characterized by a upper limit or tolerance
over the minority share. An individual will reside in the ‘neighborhood’ only if the minor-
ity share in the ‘neighborhood’ has not reached his own limit. If an individual’s limit is
exceeded, he will leave and choose somewhere else that meets her tolerance level. In this
model, heterogeneity in individual preference over neighborhood-level minority share is as-
sumed, ranging from complete integrationist to complete segregationist. Agents are assumed
to have perfect information about the minority share within the ‘neighborhood’” when she de-
cides whether to leave or to enter a ‘neighborhood’. However, agents are myopic about other
agents’ intentions and their future moves. Perfect mobility is also assumed. Finally, there
is no capacity constraints and adding-up constraint in the ‘neighborhood’ to enforce that
the population-weighted average of neighborhoods’ minority share be equal to the system-
wide share of minorities in the population (Easterly, 2009; Schelling, 1971; Zhang, 2011).
Therefore, Schelling’s model cannot be viewed as a general equilibrium model.

Given such model setup, Schelling (1971) shows how only a modest preference of whites to
live next to other whites can lead to nearly complete residential segregation. In this model,
even a relatively small fraction of minorities could cause the neighborhood to “tip” from
completely white to completely minority. The fraction at which this happens is called the
“tipping point”. The “tipping point” in Schelling’s model essentially represents an unstable
equilibrium as even a slight perturbation in the level of minority shares around the point can
lead to complete segregation (Caetano and Maheshri, 2013). As a result, Schelling’s model
have the feature that the only stable equilibria are fully segregated equilibrium. A neigh-
borhood with mixed minority composition is therefore inherently unstable. The triggered
dynamic process can lead to either 0% or 100% minority share, i.e. two-sided tipping (Card,
Mas and Rothstein, 2008b). More detailed description of Schelling’s Tipping model can be
found at Schelling (1971).
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C. Tipping Estimation

I use the Fixed-point procedure mentioned in section 2.3 to identify NAICS sector specific
tipping points in the 50% randomly selected subsample. I identify the roots of E[Dw;js; |
Js Rijst—5] — E[Dw;jss | j] as the estimated tipping point. I fit Dw;js, — E[Dwjjse | J]
to a third order polynomial in R;js; 5. Following the study by Card, Mas and Rothstein
(2008a), I use only firms with minority shares below 60%. Such polynomial is fitted by
NAICS sectors. For each NAICS sector, I identify a root of this polynomial taking into
consideration of the range of the minority shares in the remainder 50% subsample used for
estimations. In particular, I first exclude those roots above 50% minority share. The idea
of restricting observations and the identified roots in this range is that this paper intends
to focus attention on how establishments with lower shares of minority in the base year
respond to minority entry. Secondly, For each NAICS sector, I select roots that are strictly
greater than the minimum value of base-year minority shares in establishments reserved for
estimation. Finally, when there are multiple roots, the one that yields the most negative
slope of the polynomial function is selected. The estimated NAICS sector specific tipping
point is presented in Table 5.
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D. Computation Formulas for Multiple Imputation Statistics
This section is following the work by Little and Rubin (2002). Let Y denote the data, which
can be further partitioned into the observed and unobserved parts, if needed.
Y = (Y;Jbsy Ymis)
Let Q(Y') denote the statistics of interested to be estimated. Let

Qm(Y™) = estimand from the m'™ implicate

Let M denote the total number of implicates. Then, the average estimand, @) can be
written as

S Qu(Y™)
M

@ —
Let

Vi (Y™) = covariance matriz of Qu,(Y™) from the m™ implicate
Then, the average covariance matrix, V can be written as
M
Let B denote the between implicate variation of @,,(Y™), then, B can be written as
[Zi\n/lzl(Qm(Ym) B @)(Qm(ym) — @)T]
M

The corrected variance covariance matrix 7' of Q(Y'), which accounts for missing data
contribution to variance, is defined as

B =

— 1
T = 1+—)B
V+( +M)

The missingness ratio is defined as
Missingness Ratio = (1 + i) * bi
where b;; and t;; are the diagonal elements of B and 7. The missingness ratio essentially
measures the proportion of the total variance that is due to between implicate variance.
Q, \/t; and the missingness ratio are the final results presented in all tables.
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E. Random Worker to Firm Allocation Model

This paper adapts the random worker to firm allocation model developed by Blau (1977)
and compute the expected and actual Duncan and Duncan index for each two-digit NAICS
sector presented in Table 2.

For each state and NAICS sector, let:

p = the proportion of the individuals with the requisite industry-specific skills that is
minority;

q = 1 — p = the proportion of the labor pool that is non-Hispanic white;
x; = the number of minorities employed in firm ¢ in the given state and NAICS sector;
n; = the total number of employees in firm 7 in the given state and NAICS sector;

‘/I/‘.

pi = 100 * = = the share that minorities account for all workers in firm 4 in the given
n.

state and NATCS sector.

Under the random worker to firm allocation, x; can be viewed as the outcome of n; tri-
als of an experiment where each trial consists of selecting an individual at random from the
labor pool where the likelihood of getting a minority is p and the likelihood of getting a non-
Hispanic white is q. Thereby, z; can be characterized by a binomial probability distribution
as:

Then firms are grouped according to the size of the firms. Each size category contains firms
with the same values of n;. The possible outcomes, i.e. x;, are grouped into ten categories
according to the value of p;: 0 <p; < 10, 10 <p; < 20, 20 <p; < 30, 30 <p; < 40, 40 <p; <
50, 50 <p; < 60, 60 <p; < 70, 70 <p; < 80, 80 <p; j 90, 90 <p; < 100.

Further, let:

n; = the number of firms in the jth size category;

pjr = the probability that a firm selected at random from the jth size class has a value of p;
that falls in the kth minority composition category;

e;r = the expected number of firms in the j size class and kth minority composition category;
E}, = the total expected number of firms in the kth minority composition category;

P, = the probability of obtaining a firm in the kth minority composition category, given
the size distribution of firms.

Then, given the binomial probability distribution described earlier, p;k can be written as:
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Thereby, to find the theoretical distribution of firms with N firms in the state-two digit
NAICS sector cell, e, Ej and P, can be written as:

Cjk = Pjk " 1§

Ek = Z ejk
J

P, = E,/N

The distribution of non-Hispanic white and minority workers among establishments that
would prevail under the condition of random worker to firm allocation can be derived
straightly from the theoretical distribution of firms. Again, for each state and NAICS
sector, let:

n;; = the number of workers in firms included in the jth size class;

D, = the simple average of the p; included in the kth minority composition category divided
by 100;

m, and w,, = the expected number of minorities and whites, respectively employed in
firms which fall into the jth size class and kth minority composition category;

M, and W), = the total expected number of minorities and whites respectively employed
in firms included in the kth minority composition group.

Thereby, m;, and wj;, can be approximated by:
Mk = €jk  Nij * Pk
wik = (€ - nij) — (M)

And M, and W;, can by calculated by the following:
Mk = Z mjk.

J
Wk = Z Wik

J

Then, state-NAICS sector specific expected and actual Duncan and Duncan indexes are
calculated using the following formula:

Within each state and NAICS sector cell:
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Let p; = the percentage that minority workers comprise of the labor force in firm i. Then
firms are grouped into ten categories according to the value of p;: 0 <p; < 10, 10 <p; < 20,
20 <p; < 30, 30 <p; < 40, 40 <p; < 50, 50 <p; < 60, 60 <p; < 70, 70 <p; < 80, 80 <p; i
90, 90 <p; < 100.Letm;, and wy equal the percentages of all minority workers and all
non-Hispanic white workers who are employed in firms included in the kth minority
composition category. The Duncan and Duncan index of segregation for a given state and

NAICS sector cell is defined as:

10
k=1 [, — wi|
2

D —

The actual Duncan and Duncan index of segregation is computed using the employment
distribution of whites and minorities observed in the sample. The expected Duncan and
Duncan index is computed using the theoretical distribution derived. Once the state and
NAICS sector specific indexes are calculated, the NAICS sector specific actual and expected
indexes are simply the weighted averages among all the available states. The weight used is
the total number of firms in a given state-NAICS sector cell.

40



References

Abowd, J., Haltiwanger, J., and Lane, J. (2004). Integrated Longitudinal Employer-
Employee Data for the United States. The American Economic Review, 94(2), 224-229.

Abowd, J., Stephens, B., Vilhuber, L., Andersson, F., McKinney, K., Roemer, M., and
Woodcock, S. (2009). The LEHD Infrastructure Files and the Creation of the Quarterly
Workforce Indicators. In T. Dunne, J. B. Jensen, and M. Roverts (eds.), Producer Dy-
namics: New Evidence from Micro Data (pp. 149 - 230). National Bureau of Economic
Research: University of Chicago Press. http://www.nber.org/chapters/c0485

Albelda, R. (1986). Occupational Segregation by Race and Gender, 1958-1981. Industrial
and Labor Relations Review, 39(3), 404-411.

Altonji, J., and Blank, R. (1999). Race and Gender in the Labor Market. In O. Ashen-
felter, and D. Card (eds.), Handbook of Labor Economics, Vol. 3 (pp. 3143-3259). The
Netherlands: North-Holland Elsevier Science.

Ananat, E. (2007). The Wrong Side(s) of the Tracks: The Effect of Racial Segregation on
City Outcomes. Working Paper, No. 13343, National Bureau of Economic Research, 1050
Massachusetts Avenue, Cambridge, MA 02138. http://www.nber.org/papers/wl3343

Andersson, F., Garcia-Pérez, M., Haltiwanger, J., McCue, K. and Sanders, S. (2011). Work-
place Concentration of Immigrants. Working Paper 16544, National Bureau of Economic
Research, 1050 Massachusetts Avenue, Cambridge, MA 02138. http://www.nber.org/
papers/wl16544

Arrow, K. (1973). The Theory of Discrimination. In O. Ashenfelter and A. Rees (eds.),
Discrimination in Labor Markets (pp. 3-33). Princeton, NJ: Princeton University Press.

Becker, G. (1971). The Economics of Discrimination. Chicago: University of Chicago Press.

Bergmann, B. (1974). Occupational Segregation, Wages and Profits When Employers Dis-
criminate by Race or Sex. Fastern Economic Journal, 1(2), 103-110.

Blau, F. (1977). Equal Pay in the Office. Lexington, MA: Heath.

Blau, F., Ferber, M., and Winkler, A. (2010). The Economics of Women, Men, and Work,
6th ed., Upper Saddle River, NY: Prentice Hall.

Caetano, G., and Maheshri, V. (2013). School Segregation and the identification of Tipping
Points. Working Paper.

Card, D., Mas, A., and Rothstein, J. (2008). Tipping and the Dynamics of Segregation.
Quarterly Journal of Economics, 123(1), 177-218.

Card, D., Mas, A., and Rothstein, J. (2008). Are Mixed Neighborhoods Always Unstable?
Two-sided And One-sided Tipping. Working Paper 14470, National Bureau of Economic
Research, 1050 Massachusetts Avenue, Cambridge, MA 02138. http://www.nber.org/
papers/w14470

41


http://www.nber.org/chapters/c0485
http://www.nber.org/papers/w13343
http://www.nber.org/papers/w16544
http://www.nber.org/papers/w16544
http://www.nber.org/papers/w14470
http://www.nber.org/papers/w14470

Carrington, W., and Troske, K. (1997). On Measuring Segregation in Samples with Small
Units. Journal of Business & Economic Statistics, 15(4), 402-409.

Carrington, W., and Troske, K. (1998). Interfirm Segregation and the Black/White Wage
Gap. Journal of Labor Economics, 16(2), 231-260.

Cutler, D., Glaeser, E., and Vigdor, J. (1999). The Rise and Decline of the American Ghetto.
Journal of Political Economy, 107(3), 455-506.

Easterly, W. (2009). Empirics of Strategic Interdependence: The Case of The Racial Tipping
Point. The B.E. Journal of Macroeconomics, 9(1), Article 25.

Fernandez, R. and Fernandez-Mateo, 1. (2006). Networks, Race, and Hiring. American So-
ciological Review, T1(1), 42-71.

Frijters, P., Shields, M., Theodoropoulos, N., and Price, S. (2003). Testing for Employee
Discrimination Using Matched Employer-Employee Data: Theory and Evidence. Discus-
sion Paper No. 807, Institute for the Study of Labor (IZA), Schaumburg-Lippe-Strasse
5-9, 53113 Bonn, Germany. http://ftp.iza.org/dp807.pdf

Goldin, C. (2002). A Pollution Theory of Discrimination: Male and Female Differences in
Occupations and Earnings. Working Paper 8985, National Bureau of Economic Research,
1050 Massachusetts Avenue, Cambridge, MA 02138. http://www.nber.org/papers/
w8985

Gradin, C., del Rio, C., and Alonso-Villar, O. (2011). Occupational Segregation by Race
and Ethnicity in the US: Differences Across States. Society for the Study of Economic
Inequality Working Paper ECINEQ WP 2011-190, Universidade de Vigo. www.ecineq.
org/milano/WP/ECINEQ2011-190. pdf

Hansen, B. (2000). Sample Splitting and Threshold Estimation. Econometrica, 68(3), 575-
603.

Hellerstein, J., and Neumark, D. (2003). Ethnicity, Language, and Workplace Segregation:
Evidence from a New Matched Employer-Employee Data Set. Annales d’Economie et de
Statistique, Vol. 71-72, July-December, 19-78.

Hellerstein, J., and Neumark, D. (2008). Workplace Segregation in the United States: Race,
Ethnicity, and Skill. The Review of Economics and Statistics, 90(3), 459-477.

Hellerstein, J., Neumark, D., and McInerney, M. (2008). Changes in Workplace Segregation
in the United States between 1990 and 2000: Evidence from Matched Employer-Employee
Data. In the S. Bender, J. Lane, K. Shaw, F. Andersson, and T. Wachter (eds.), The
Analysis of Firms and Employees: Quantitative and Qualitative Approaches(pp. 163-195).
National Bureau of Economic Research, Chicago, IL: The University of Chicago Press.
http://www.nber.org/chapters/c9115.pdf

Hansen, B. (2000). Sample Splitting and Threshold Estimation. Econometrica, 68(3), 575-
603.

42


http://ftp.iza.org/dp807.pdf
http://www.nber.org/papers/w8985
http://www.nber.org/papers/w8985
www.ecineq.org/milano/WP/ECINEQ2011-190.pdf
www.ecineq.org/milano/WP/ECINEQ2011-190.pdf
http://www.nber.org/chapters/c9115.pdf

Higgs, R. (1977). Firm-Specific Evidence on Racial Wage Differentials and Workforce Segre-
gation. American Economic Review, 67(2), 236-245.

Kahn, L. (2010). The Long-term Labor Market Consequences of Graduating From College
In A Bad Economy. Labour Economics, 17(2), 303-316

Kahn, L., and McEntarfer, E. (2013). Worker Flows Over the Business Cycle: the Role
of Firm Quarlity. Working Paper. http://som.yale.edu/sites/default/files/files/
KahnMcEntarfer4_2013(2) .pdf

Kaufman, R. (2002). Assessing Alternative Perspectives on Race and Sex Employment Seg-
regation. American Sociological Review, 67(4), 547-572.

King, M. (1992). Occupational Segregation by Race and Sex, 1940-88. Monthly Labor Review,
115(4), 30-37.

Lee, D., and Lemieux, T. Regression Discontinuity Design in Economics. Journal of Eco-
nomic Literature, 48(2), 281-355.

Little, R., and Rubin, D. (2002). Statistical Analysis with Missing Data, 2" edition, New
York: John Wiley.

Manski, C. F. (2000). Economic Analysis of Social Interactions. The Journal of Economic
Perspectives, 14(3), 115-136.

Pan, J. (2009). Gender Segregation in Occupations: The Role of Tipping and Social Inter-
actions. Working paper. http://home.uchicago.edu/~jesspan/JPan_JMP.pdf

Phelps, E. (1972). The Statistical Theory of Racism and Sexism. American Economic Review,
62(4), 659-661.

Reskin, B., McBrier, D., and Kmec, J. (1999). The Determinants and Consequences of
Workplace Sex and Race Composition. Annual Review of Sociology, 25, pp. 335-361

Schelling, T. (1971). Dynamic Models of Segregation. Journal of Mathematical Sociology, 1,
143-186.

Schmutte, I. (2011). Job Referral Networks and the Determination of Earnings in Local
Labor Markets. working paper. http://schmutte.myweb.uga.edu/content/Schmutte_
netearn_v2011December.pdf

Sorensen, J. (2004). The Organizational Demography of Racial Employment Segregation.
American Journal of Sociology, 110(3), 626-671.

Xie, Y. and Gough, M. (2009). Ethnic Enclaves and the Earnings of Immigrants. Research
Report, Population Studies Center, University of Michigan, Institute for Social Research.
http://www.psc.isr.umich.edu/pubs/pdf/rr09-685.pdf

Zhang, J. (2011). Tipping and Residential Segregation: A Unified Schelling Model. Journal
of Regional Science, 51(1), 167-193.


http://som.yale.edu/sites/default/files/files/KahnMcEntarfer4_ 2013(2).pdf
http://som.yale.edu/sites/default/files/files/KahnMcEntarfer4_ 2013(2).pdf
http://home.uchicago.edu/~jesspan/JPan_ JMP.pdf
http://schmutte.myweb.uga.edu/content/Schmutte_netearn_v2011December.pdf
http://schmutte.myweb.uga.edu/content/Schmutte_netearn_v2011December.pdf
http://www.psc.isr.umich.edu/pubs/pdf/rr09-685.pdf

Figure 1. Change in a Pooled Sample of Firm-level Minority Composition, by Rela-
tionship to Candidate Tipping Points 1995-2000

All NAICS Sectors Pooled
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Service-producing NAICS Supersector
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Notes: X axis is minority share in establishment minus the estimated tipping point in a NAICS
sector. The tipping point is estimated using the Fixed point procedure described in subsection 2.3.
Y axis is the net percentage change in the white employment between 1995 and 2000, expressed
as a percentage of the total establishment-level employment in 1995 and deviated from the mean
of this in the NAICS sector. Dots depict averages in 1-percentage-point bins by the 1995 minority
share. All series use only the 50% of establishments not used to identify the tipping points.



Figure 2. Firm-level Minority Composition Change in NAICS Sector 23 - Construction,
1995-2000
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Notes: Dots show mean of the net change in the establishment-level white employment between
1995 and 2000 as a percentage of the total employment in 1995, grouping establishments into
cells of width 1% by the 1995 minority share. The horizontal line depicts the unconditional
mean. The vertical line depicts the estimated tipping point using the fixed point procedure
described in subsection 2.3 and a 50% sample of single-establishment firms in NAICS sector
23.



Figure 3. Three Equilibria, With Social Interaction Effects
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Figure 4. Rising Minority Labor Supply Leads to a Tipping Point
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Figure 5. Minority Composition Change in All NAICS Sectors Pooled Sample, by Re-
lationship to Candidate Tipping Point
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Notes: X axis is minority share in establishment deviated from the estimated NAICS sector specific
tipping point. Y axis is the net change in the white employment in a five-year interval as a fraction
of the total base year employment and deviated from the mean of this in the NAICS sector. Dots
depict means in 1-percentage-point bins. Green line is a local linear regression fit separately on
either side of zero using an Epanechnikov kernel and a bandwidth of 5. Blue line is a global 37
order polynomial with an intercept shift at zero. All series use only the 50% of establishments not
used to identify the tipping points.



Figure 6. Minority Composition Change in Service-producing NAICS Supersector
Pooled Sample, by Relationship to Candidate Tipping Point
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Notes: X axis is minority share in establishment deviated from the estimated NAICS sector specific
tipping point. Y axis is the net change in the white employment in a five-year interval as a fraction
of the total base year employment and deviated from the mean of this in the NAICS sector. Dots
depict means in 1-percentage-point bins. Green line is a local linear regression fit separately on
either side of zero using an Epanechnikov kernel and a bandwidth of 5. Blue line is a global 37
order polynomial with an intercept shift at zero. All series use only the 50% of establishments not
used to identify the tipping points.



Table 1. White and Minority Workers in Firms Grouped by Minority Composition Category

NAICS Minority All Minority White
Sector Composition  Count Percent Count Percent Count Percent
Year 2000
[0, 10%) 1,480, 000 20.30 79,000 3.26 1,400, 000 28.80
[10%, 25%) 1,900, 000 26.10 321,000 13.30 1,580, 000 32.50
ALL [25%, 50%) 2,010,000 27.60 718,000 29.70 1,290, 000 26.60
[50%, 75%) 1,260, 000 17.30 766, 000 31.60 492,000 10.10
[75%, 100%)] 636, 000 8.73 537,000 22.20 99, 200 2.04
ALL 7,280,000 100.00 2,420,000  100.00 4,860,000  100.00
[0, 10%) 504, 000 22.20 25,000 3.18 479,000 32.20
Goods- [10%, 25%) 508, 000 22.30 84,300 10.70 423,000 28.40
producing [25%, 50%) 586, 000 25.80 213,000 27.10 373,000 25.10
Super- [50%, 75%) 453,000 19.90 277,000 35.20 175,000 11.80
sector [75%, 100%)] 224,000 9.84 187,000 23.80 36, 500 2.45
ALL 2,270,000 100.00 787,000 100.00 1,490,000  100.00
[0, 10%) 972,000 19.40 54,000 3.30 918,000 27.20
Services- [10%, 25%) 1,390, 000 27.80 237,000 14.50 1,160, 000 34.30
producing [25%, 50%) 1,420, 000 28.40 505, 000 30.90 918,000 27.20
Super- [50%, 75%) 806, 000 16.10 489,000 29.90 317,000 9.40
sector [75%, 100%)] 412,000 8.23 349,000 21.40 62, 700 1.86
ALL 5,010, 000 100.00 1,630,000  100.00 3,370,000  100.00
Year 2005
[0, 10%) 2,620,000 21.40 142,000 3.63 2,480,000 29.70
[10%, 25%) 3,350,000 27.20 561, 000 14.30 2,790,000 33.30
ALL [25%, 50%) 3,330,000 27.10 1,190, 000 30.30 2,150,000 25.70
[50%, 75%) 2,050,000 16.70 1,240,000 31.80 810,000 9.67
[75%, 100%)] 926, 000 7.54 783,000 20.00 143,000 1.71
ALL 12,300,000  100.00 3,920,000  100.00 8,370,000  100.00
[0, 10%) 860, 000 24.80 43,700 4.00 817,000 34.30
Goods- [10%, 25%) 851,000 24.50 141,000 12.90 710,000 29.90
producing [25%, 50%) 884, 000 25.50 321,000 29.30 563, 000 23.70
Super- [50%, 75%) 632, 000 18.20 385,000 35.20 247,000 10.40
sector [75%, 100%)] 244,000 7.03 203,000 18.60 40, 800 1.72
ALL 3,470,000 100.00 1,090,000  100.00 2,380,000  100.00
[0, 10%) 1,760, 000 20.00 98, 500 3.49 1,670,000 27.80
Services- [10%, 25%) 2,500, 000 28.30 420,000 14.90 2,080, 000 34.70
producing [25%, 50%) 2,450,000 27.80 866, 000 30.70 1,580,000 26.40
Super- [50%, 75%) 1,420, 000 16.10 858,000 30.40 563, 000 9.39
sector [75%, 100%)] 682, 000 7.74 579,000 20.50 102,000 1.71
ALL 8,810,000 100.00 2,820,000  100.00 5,990,000  100.00

Notes: The numbers of observations do not sum up due to rounding for disclosure avoidance review
purposes. Each of the statistics is computed and averaged across the results obtained using the 10
implicate files. Standard errors are forthcoming.



Table 2. Actual and Expected Duncan & Duncan Index By NAICS Sector

Duncan & Duncan Index

NAICS Sector Actual Expected Difference

Year 2000

21 Mining, Quarrying, and Oil and Gas Extraction 36.8 13.4 23.3
22 Utilities 29.1 17.3 11.8
23 Construction 36.2 16.4 19.9
31-33 Manufacturing 41.1 11.1 30.0
42 Wholesale Trade 40.0 16.0 24.1
44-45 Retail Trade 40.2 17.0 23.2
48-49 Transportation and Warehousing 38.9 13.0 25.9
51 Information 31.8 10.7 21.1
52 Finance and Insurance 34.2 12.5 21.7
53 Real Estate and Rental and Leasing 379 17.4 20.5
54 Professional, Scientific, and Technical Services 31.7 15.1 16.6
55 Management of Companies and Enterprises 28.6 15.0 13.6
56 Administrative & Support and

Waste Management & Remediation 405 1.2 29.3
61 Educational Services 35.3 11.3 24.0
62 Health Care and Social Assistance 42.7 12.1 30.6
71 Arts, Entertainment, and Recreation 35.2 12.4 22.8
72 Accommodation and Food Services 41.7 16.4 25.3
81 Other Services (except Public Administration) 42.7 18.4 24.3

Year 2005

21 Mining, Quarrying, and Oil and Gas Extraction  36.1 14.6 21.5
22 Utilities 31.6 17.6 13.9
23 Construction 35.9 17.6 18.3
31-33 Manufacturing 39.9 11.2 28.7
42 Wholesale Trade 38.3 16.1 22.3
44-45 Retail Trade 39.2 17.3 21.9
48-49 Transportation and Warehousing 38.4 13.1 25.3
51 Information 29.6 11.7 17.9
52 Finance and Insurance 32.9 13.1 19.8
53 Real Estate and Rental and Leasing 36.8 17.1 19.7
54 Professional, Scientific, and Technical Services 33.3 16.9 16.4
55 Management of Companies and Enterprises 28.8 12.3 16.5
56 Administrative & Support and

Waste Management & Remediation 403 1.8 28.5
61 Educational Services 35.2 10.8 24.4
62 Health Care and Social Assistance 42.0 11.3 30.7
71 Arts, Entertainment, and Recreation 35.4 12.9 22.6
72 Accommodation and Food Services 40.5 16.0 24.5
81 Other Services (except Public Administration) 414 19.1 22.3

Notes: The NAICS sector specific actual and expected Duncan and Duncan indexes are
computed by averaging state-specific actual and expected Duncan and Duncan indexes,
weighing by the numbers of firms in that NAICS sector and state cell. Each statistics is
computed and averaged across the results obtained using the 10 implicate files. Standard
errors are forthcoming.



Table 3. Summary Statistics for Establishments

1995 2000
Goods- Services- Goods- Services-
All . . All . .
producing producing producing producing
Total # of Firms 200, 000 48, 500 151,000 341,000 78, 300 263, 000
Mean % Minority 33.60 34.40 33.40 33.20 32.90 33.30
% Asians 5.88 4.83 6.21 5.95 4.51 6.38
% Blacks 9.02 7.64 9.46 10.20 8.68 10.60
% Hispanics 18.70 21.90 17.70 16.90 19.50 16.10
Growth in:
White Employment 4.14 4.05 4.18 0.39 —3.77 2.17
Minority Employment 7.23 7.97 6.89 3.10 1.16 3.93
Asians 1.49 1.80 1.35 0.85 0.43 1.03
Blacks 1.73 1.00 2.05 0.46 —0.61 0.92
Hispanics 4.15 5.31 3.63 1.90 1.44 2.09
Total Employment 11.40 12.00 11.10 3.49 —2.60 6.10

Notes: Year at top of column is the base year. The numbers of firms do not sum up due to round-
ing for disclosure avoidance review purposes. Each statistics is computed and averaged across the
results obtained using the 10 implicate files. Standard errors are forthcoming.



Table 4. Summary Statistics for Establishments By Base-year Minority Shares

1995 2000
Goods- Services- Goods- Services-
All . . All . .
producing producing producing producing
Total # of Firms 200,000 48,500 151,000 341,000 78,300 263, 000
0 to 5% Minority in BY:
# of Firms 10, 800 3,470 7,380 18,600 5,590 13,000
as % of Total # of Firms 5.40 7.15 4.89 5.45 7.14 4.94
Growth in:
Total Employment 12.30 11.10 13.00 4.16 —3.75 9.07
White Employment 8.86 7.88 9.48 1.82 —5.29 6.23
5 to 20% Minority in BY:
# of Firms 65, 800 14,900 50,900 114,000 25,400 89,000
as % of Total # of Firms 32.90 30.72 33.71 33.43 32.44 33.84
Growth in:
Total Employment 13.10 12.40 13.40 4.98 —1.88 7.76
White Employment 6.08 5.28 6.39 0.97 —4.70 3.26
20 to 50% Minority in BY:
# of Firms 81,900 18,500 63,400 139,000 30,300 108, 000
as % of Total # of Firms 40.95 38.14 41.99 40.76 38.70 41.06
Growth in:
Total Employment 10.50 13.90 9.22 3.15 —1.80 5.02
White Employment 1.57 2.37 1.26 —0.92 —4.28 0.36
50 to 80% Minority in BY:
# of Firms 33,200 9,520 23,700 55,600 14,200 41,400
as % of Total # of Firms 16.60 19.63 15.70 16.30 18.14 15.74
Growth in:
Total Employment 9.65 11.70 8.48 1.01 —3.22 3.09
White Employment 1.85 1.91 1.81 0.24 —1.11 0.91
80 to 100% Minority in BY:
# of Firms 8,170 2,160 6,010 13,500 2,850 10,700
as % of Total # of Firms 4.09 4.45 3.98 3.96 3.64 4.07
Growth in:
Total Employment 7.90 3.49 10.20 1.68 —7.56 5.26
White Employment 3.36 2.69 3.70 2.64 1.63 3.03

Notes: “BY” stands for “Base Year”. Year at top of column is the base year. The numbers of firms
do not sum up due to rounding for disclosure avoidance review purposes. Each statistics, except the
number of firms as percentage of total number of firms, is computed and averaged across the results
obtained using the 10 implicate files. Standard errors are forthcoming.



Table 5. NAICS Sector Specific Candidate Tipping Points Using Fixed-point Pro-
cedure

Estimated Tipping Point

NAICS Sector 1995 — 2000 2000 — 2005

21 Mining, Quarrying, and Oil and Gas Extraction 15.10 23.30
22 Utilities 10.90 18.60
23 Construction 14.20 9.74
31-33 Manufacturing 16.00 38.60
42 Wholesale Trade 13.20 7.18
44-45 Retail Trade 7.55 2.44
48-49 Transportation and Warehousing 19.20 9.90
51 Information 14.70 19.50
52 Finance and Insurance 12.50 13.00
53 Real Estate and Rental and Leasing 8.05 5.56
54 Professional, Scientific, and Technical Services 6.47 8.88
55 Management of Companies and Enterprises 15.80 16.80
56 Administrative & Support and 15.00 781

Waste Management & Remediation ’ '
61 Educational Services 11.10 17.50
62 Health Care and Social Assistance 11.60 12.80
71 Arts, Entertainment, and Recreation 18.60 27.30
72 Accommodation and Food Services 39.70 26.20
81 Other Services

(except Public Administration) 520 14.10
All NAICS Sector Average 14.16 15.51

Notes: Observations used to conduct the Fixed-point procedure is the 50% randomly
selected subsample of the sample for each five-year interval. The tipping point is
measured in base-year minority shares in each NAICS sector. Each estimate is com-
puted and averaged across the results obtained using the 10 implicate files. Standard
errors are forthcoming.
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Table 8. Sensitivity to Flexible Controls For Establishment Covari-

ates
0@ 06 @ 06
1995-2000 —5.83 —5.85 —6.02 —-5.99 —6.11
(1.16) (1.17) (1.18) (1.18) (1.20)
[0.61] [0.62] [0.63] [0.63] [0.64]
3"%-order polynomial in:
log average earnings y y
share of retiring workers y y
share of young workers y y
2000-2005 —-3.25 —-3.26 -—-3.22 -3.17 -=-3.17

(1.06) (1.07) (1.08) (1.08) (1.10)
[0.50] [0.50] [0.49] [0.50] [0.50]

Notes: Specification in column (1) is that from column (2) of Ta-
ble 6. Dependent variable is the net change in non-Hispanic white
employment as a percentage of base-year total establishment em-
ployment. Remaining specifications add third order polynomials
in the listed control variables. All specifications are estimated us-
ing only the 50% of establishments not used to identify the tipping
points. Standard errors are clustered on the state-NAICS sector.
All estimates are computed and averaged across the results obtained
using the 10 implicate files. The variance covariance matrices of the
estimates are corrected taking into consideration of the variance
contribution of multiple imputation. The corrected standard errors
are presented in parentheses. The missingness ratios are presented
in brackets.
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Appendix Table 1. White and Minority Workers in Firms Grouped by Minority Composition
Category in Selected NAICS Sectors

NAICS Minority All Minority White
Sector Composition Count Percent Count Percent Count Percent
Year 2000
[0, 10%) 130,000 2270 7,060 1.10 123,000  30.60
[10%, 25%) 151,000  26.10 25,300  14.70 125,000  31.00
23 [25%, 50%) 173,000  30.00 61,100 3550 112,000  27.70
Construction [50%, 75%) 97,200 16.90 58,300  33.80 38,900 9.64
[75%, 100%] 25,000 4.33 20,600  12.00 4,350 1.08
ALL 576,000  100.00 172,000 100.00 404,000  100.00
[0, 10%) 237,000 2330 11,800  3.34 225,000  33.80
He6a21th [10%, 25%) 236,000  23.20 39,600  11.30 197,000  29.60
[25%, 50%) 242,000  23.80 88,800 2520 154,000  23.10
Care 50%, 75%) 189,000  18.60 115,000 3250 74,300  11.20
fss;calilt [75%, 100%] 113,000  11.10 97,700  27.70 15,700 2.36
ALL 1,020,000  100.00 352,000 100.00 665,000  100.00
Year 2005
[0, 10%) 237,000 2350 12,800  4.16 224,000  31.90
[10%, 25%) 252,000  25.00 42,300  13.80 210,000  29.80
23 [25%, 50%) 297,000  29.40 107,000  35.00 189,000  26.90
Construction [50%, 75%) 184,000 1820 110,000  36.00 73,200 10.40
[75%, 100%] 40,900 4.05 33,700  11.00 7,210 1.02
ALL 1,010,000  100.00 307,000  100.00 704,000  100.00
6 [0, 10%) 443,000 2330 22,400  3.52 421,000  33.10
Hoalth [10%, 25%) 476,000  25.00 79,000  12.40 397,000  31.20
[25%, 50%) 470,000  24.60 169,000  26.70 301,000  23.60
Care [50%, 75%) 320,000  16.80 195,000  30.70 125,000  9.86
fg;ﬁﬂ [75%, 100%] 197,000  10.30 170,000  26.70 27,800 2.19
ALL 1,910,000  100.00 635,000  100.00 1,270,000  100.00

Notes: The numbers of observations do not sum up due to rounding for disclosure avoidance review
purposes. Each of the statistics is computed and averaged across the results obtained using the 10
implicate files. Standard errors are forthcoming.



Appendix Table 2. Various Groups of Minority Workers in Firms Grouped by Minority Compo-
sition Category

NAICS Minority Asians Blacks Hispanics
Sector Composition Count Percent Count Percent Count Percent
Year 2000
[0, 10%) 14,500 3.41 30, 400 3.73 29, 300 2.45
[10%, 25%) 60, 200 14.20 133,000 16.30 124,000 10.30
ALL [25%, 50%) 129,000 30.40 273,000 33.50 319,000 26.70
[50%, 75%) 130, 000 30.70 232,000 28.50 414,000 34.60
[75%, 100%)] 90, 400 21.30 147,000 18.10 311,000 26.00
ALL 424,000 100.00 815,000 100.00 1,200,000  100.00
[0, 10%) 4,460 3.17 9,440 5.10 9,270 1.99
Goods- [10%, 25%) 14,600 10.40 32,800 17.70 35,300 7.56
producing [25%, 50%) 39,000 27.70 67,700 36.50 107,000 22.90
Super- [50%, 75%) 50, 700 36.00 52,600 28.40 178,000 38.10
sector [75%, 100%)] 31,800 22.70 22,500 12.20 137,000 29.40
ALL 141,000 100.00 185,000 100.00 466, 000 100.00
[0, 10%) 10,000 3.53 21,000 3.33 20, 100 2.75
Services- [10%, 25%) 45,600 16.10 99, 800 15.80 88, 500 12.10
producing [25%, 50%) 89,900 31.70 205, 000 32.60 212,000 29.00
Super- [50%, 75%) 79,500 28.00 179,000 28.50 236, 000 32.30
sector [75%, 100%)] 58,500 20.60 125,000 19.80 174,000 23.80
ALL 283,000 100.00 630, 000 100.00 731,000 100.00
Year 2005
[0, 10%) 25,200 3.57 57,800 3.96 51,500 2.92
[10%, 25%) 98, 600 14.00 248, 000 17.00 203, 000 11.50
ALL [25%, 50%) 218,000 30.80 482,000 33.00 491, 000 27.80
[50%, 75%) 218,000 30.80 420, 000 28.80 620, 000 35.20
[75%, 100%] 147,000 20.80 251,000 17.20 398,000 22.60
ALL 706, 000 100.00 1,460,000 100.00 1,760,000  100.00
[0, 10%) 7,170 3.88 17,400 5.63 16,500 2.74
Goods- [10%, 25%) 22,400 12.10 58,300 18.90 56, 700 9.39
producing [25%, 50%) 52,100 28.20 113,000 36.70 156,000 25.80
Super- [50%, 75%) 66, 200 35.80 90, 100 29.20 234,000 38.80
sector [75%, 100%)] 36,700 19.90 29, 600 9.58 141,000 23.30
ALL 185,000 100.00 309,000 100.00 604, 000 100.00
[0, 10%) 18,100 3.46 40, 500 3.52 35,000 3.02
Services- [10%, 25%) 76,200 14.60 190, 000 16.50 147,000 12.60
producing [25%, 50%)  166,,000  31.70 369, 000 32.10 335,000 28.90
Super- [50%, 75%) 151,000 29.00 330,000 28.70 386,000 33.30
sector [75%, 100%] 110,000 21.20 221,000 19.20 257,000 22.20
ALL 522,000 100.00 1,150,000  100.00 1,160,000  100.00

Notes: The numbers of observations do not sum up due to rounding for disclosure avoidance review
purposes. Each of the statistics is computed and averaged across the results obtained using the 10
implicate files. Standard errors are forthcoming.



Appendix Table 3. Summary Statistics for Establishments By Base-year Minority Shares of Selected

NAICS Sectors

23 62 23 62
. Health Care & . Health Care &
Construction Social Asst Construction Social Asst
Total # of Firms 19,000 22,500 35,400 42,000
Mean % Minority 31.30 34.90 31.20 34.30
Growth in:
White Employment 14.60 2.53 2.16 5.93
Minority Employment 11.80 5.42 5.52 6.93
Total Employment 26.40 7.95 7.68 12.90
0 to 5% Minority in BY:
# of Firms 1,140 1,110 2,070 2,170
as % of Total # of Firms 6.00 4.93 5.85 5.17
Growth in:
Total Employment 27.10 10.30 3.81 14.20
White Employment 22.10 8.18 1.17 12.00
5 to 20% Minority in BY:
# of Firms 6, 750 6,970 12,400 13,700
as % of Total # of Firms 35.53 30.98 35.03 32.62
Growth in:
Total Employment 27.90 9.57 5.81 14.30
White Employment 17.10 3.96 0.63 9.11
20 to 50% Minority in BY:
# of Firms 7,880 9,710 14,800 17,200
as % of Total # of Firms 41.47 43.16 41.81 40.95
Growth in:
Total Employment 25.40 7.64 9.06 10.90
White Employment 10.40 —0.20 2.15 2.99
50 to 80% Minority in BY:
# of Firms 2,750 3,720 5,320 6, 860
as % of Total # of Firms 14.47 16.53 15.03 16.33
Growth in:
Total Employment 24.90 4.49 11.50 11.30
White Employment 10.90 0.33 6.03 1.40
80 to 100% Minority in BY:
# of Firms 500 1,030 810 2,020
as % of Total # of Firms 2.63 4.58 2.29 4.81
Growth in:
Total Employment 21.80 6.03 14.50 15.90
White Employment 10.50 1.33 9.14 2.27

Notes: “BY” stands for “Base Year”. Year at top of column is the base year. The numbers of firms do
not sum up due to rounding for disclosure avoidance review purposes. Each statistics, except the num-
ber of firms as percentage of total number of firms, is computed and averaged across the results obtained
using the 10 implicate files. Standard errors are forthcoming.
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