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 THE CHANGING STRUCTURE OF SCHOOL SEGREGATION: MEASUREMENT

 AND EVIDENCE OF MULTIRACIAL METROPOLITAN-AREA SCHOOL

 SEGREGATION, 1989-1995*

 SEAN F. REARDON, JOHN T. YUN, AND TAMELA MCNULTY EITLE

 In this paper we examine aggregate patterns and trends in seg-
 regation among white (non-Hispanic), black, Hispanic, and Asian
 public school students in 217 metropolitan areas during the period
 1989-1995. We first describe a set of methodological tools that en-
 able us both to measure the mutual segregation among multiple ra-
 cial groups and to partition total metropolitan-area school segrega-
 tion into geographic and racial components. Then we use these
 tools to examine patterns and trends in metropolitan-area school
 segregation. We find that the average levels of multiracial school
 segregation have been unchanged from 1989 to 1995, but that this
 stability masks important shifts in the geographic and racial com-
 ponents making up average levels of total metropolitan school seg-
 regation. In particular, segregation between non-Hispanic white
 students and all other students has increased, on average, while
 segregation among black, Hispanic, and Asian student groups has
 declined. In addition, the contribution to average levels of total met-
 ropolitan segregation due to between-district segregation has
 grown, whereas the relative contribution of within-district segrega-
 tion has declined.

 I n the past few decades, the United States has become in-
 creasingly racially and ethnically diverse. Moreover, the U.S.
 population, including racial and ethnic minority groups, is
 concentrated increasingly in metropolitan areas. Eighty per-
 cent of the U.S. population lived in metropolitan areas in
 1995, and two-thirds of these metropolitan residents in sub-
 urban areas (Littman 1998). Roughly three-quarters of all
 white non-Hispanic residents and seven-eighths of all non-
 white and Hispanic residents lived in metropolitan areas. As
 of the 1990 census, 13% of metropolitan-area residents were
 black, 10.5% were Hispanic, and 3.5% were Asian (U.S. Bu-
 reau of the Census 1992).

 The intersection of increasing racial and ethnic diversity
 with metropolitanization has led to a broadening of the so-
 cial arena in which important racial issues in U.S. society

 *Sean F. Reardon, Department of Education Policy Studies and Popu-
 lation Research Institute, Pennsylvania State University, 300 Rackley Build-
 ing, University Park, PA 16802; E-mail: sfr3@psu.edu. John T. Yun, Harvard
 University; Tamela McNulty Eitle, Department of Sociology, University of
 Miami. The first two authors contributed equally to the preparation of this
 paper. The authors thank the Spencer Foundation Small Grants Program for
 generous support for this research. The first author also thanks the Harvard
 Children's Initiative Postdoctoral Fellowship in Evaluating Children's Pro-
 grams for additional support. The authors thank Gary Orfield as well as
 three anonymous reviewers for their helpful comments. An earlier version
 of this paper was presented at the annual meetings of the American Educa-
 tional Research Association, held in Montreal, April 19-23, 1999.

 are played out. Issues of segregation and equal opportunity
 that focused almost exclusively on black/white dynamics in
 urban areas in the 1960s and 1970s must now be addressed
 throughout the metropolis, and with increasing attention to
 its multiracial and multiethnic composition.

 Despite these obvious trends, we know little about how
 growing racial diversity in metropolitan areas affects patterns
 of segregation and diversity in our public schools. To what
 extent do white (non-Hispanic), black, Hispanic, and Asian
 students attend school together or separately? And to what
 extent does the segregation that exists among schools derive
 from patterns of non-Hispanic white students' separation
 from nonwhite and Hispanic students, and to what extent

 does it derive from patterns of separation among nonwhite
 and Hispanic students? Moreover, to what extent are school
 segregation patterns in metropolitan areas due to between-
 district residential segregation patterns, and to what extent
 are they due to within-district school assignment practices?
 Finally, as metropolitan areas grow larger and more diverse,
 how are these patterns of racial diversity and segregation
 among schools changing?

 In this paper we address these questions by examining
 aggregate patterns and trends in racial segregation among
 white, black, Hispanic, and Asian public school students in
 census-defined metropolitan areas during the period 1989-
 1995.' The paper is divided into two parts. In the first section
 we describe a set of methodological tools that enable us both
 to measure segregation levels in multiple racial groups and to
 partition total metropolitan-area segregation into geographic
 and racial-group components. Although we describe the use
 of these tools specifically as they apply to the analysis of
 metropolitan-area school segregation, they apply equally well
 to the analysis of any type of multiple-group segregation.

 Then, after this methodological discussion, we use
 these tools to describe aggregate patterns and trends in
 metropolitan-area school segregation during 1989-1995.
 Because no study has yet examined these patterns or trends

 1. Native Americans are excluded from the analyses reported here be-

 cause their numbers in most metropolitan areas are very small. We use the
 terms white, black, and Asian in this paper to refer to non-Hispanic mem-

 bers of these racial groups; Hispanic persons may belong to any race. Also,
 although "Hispanic" is an ethnic rather than a racial category, we use the
 term race throughout this paper for brevity's sake to refer to the categories

 "white," "black," "Hispanic," and "Asian." Moreover, we use the term His-
 panic (rather than Latino/Latina) to be consistent with the racial/ethnic cat-
 egories reported in the Common Core of Data.
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 in the aggregate, this paper contributes a necessary over-
 view of metropolitan multiracial segregation and allows us
 to identify both promising and troubling patterns and trends
 in metropolitan school segregation. In future work we plan
 to investigate in greater detail the causes and consequences
 of these patterns and trends.

 CHANGES IN THE CONTEXT AND CHARACTER OF
 RACIAL SCHOOL SEGREGATION

 Discussions of race and segregation in the United States
 generally incorporate only dichotomous racial categoriza-
 tions such as white/black, white/Hispanic, or white/minor-
 ity. In part, this is the case because most of the conventional
 techniques for measuring levels of segregation in a popula-
 tion are limited to assessing segregation between two
 groups at a given time. This methodological tradition devel-
 oped during the 1950s, 1960s, and 1970s, when segregation
 indices were designed to measure levels of segregation be-
 tween black and white populations (see, for example,
 Duncan and Duncan 1955; Taeuber and Taeuber 1965). Be-
 cause blacks and whites were the only racial groups of sig-
 nificant size in the United States at that time, sociologists
 and demographers felt little need to develop measures of
 segregation that could accommodate more than two groups
 at once. A dichotomous world required only dichotomous
 measures of segregation.

 The racial and ethnic social order of the United States,
 however, is no longer dichotomous (if it ever was), and
 two-group descriptions of segregation and diversity ulti-
 mately may oversimplify complex issues. As the United
 States becomes increasingly multiracial and multiethnic, it
 is important to see how these changes in population demo-
 graphics affect the distribution of students among public
 schools. As society becomes more diverse, are schools be-
 coming more diverse as well? Or do the changing demo-
 graphics result-via residential and educational sorting
 mechanisms-in an increasingly balkanized and more un-
 equal educational system?

 The most rapid changes in racial and ethnic diversity in
 the United States are occurring in metropolitan areas. Table
 1 reports changes between the 1989-1990 and the 1995-
 1996 school years in the racial composition of public
 schools in 217 of 323 U.S. metropolitan statistical areas
 (MSAs). Although black, Hispanic, and Asian students
 made up only 37% of the total enrollment in these MSAs in
 1989, growth in minority enrollment accounted for four-
 fifths of the total enrollment growth between 1989 and
 1995. The total white public school enrollment in these
 MSAs increased by less than 4% over the eight-year period,
 while the total combined black, Hispanic, and Asian student
 enrollment increased by 23%. The minority enrollment
 growth occurred equally in city and in suburban schools,
 but the white enrollment growth was due entirely to subur-
 ban growth; in fact, white enrollment in urban schools de-
 clined between 1989 and 1995.

 Despite the magnitude of these changes in both the pro-
 portion and the distribution of black, Hispanic, and Asian

 TABLE 1. METROPOLITAN-AREA PUBLIC SCHOOL EN-

 ROLLMENT, 1989-1995

 Percentage
 Change Change

 1989 1995 1989-1995 1989-1995

 Metro

 Total (millions) 23.1 25.6 +2.5 +10.7

 Minority 8.4 10.4 +1.9 +22.9

 White 14.7 15.3 +0.5 +3.7

 % minority 36.5 40.5 +4.0

 city

 Total (millions) 9.8 10.5 +0.7 +7.1

 Minority 5.6 6.5 +0.9 +16.1

 White 4.2 4.0 -0.2 -5.0

 % minority 57.0 61.8 +4.8

 Suburb

 Total (millions) 13.3 15.1 +1.8 +13.4

 Minority 2.8 3.9 +1.0 +36.3

 White 10.5 11.2 +0.7 +7.1

 % minority 21.3 25.6 +4.3

 Source: Authors' tabulations of 1989-1995 NCES Common Core of Data.

 Notes: Table 1 includes data from 217 MSAs for which the CCD contains
 both city and suburban school data for both 1989 and 1995. Native American
 students are excluded from the total and minority counts in this table. MSA
 boundaries are those defined by the OMB in 1993 (Slater and Hall 1994).

 students in metropolitan-area schools, nobody has con-
 ducted a large-scale study of the school segregation patterns
 among multiple racial groups in metropolitan areas. Even
 though multiracial contexts have become more prevalent
 and more important in understanding schooling and the so-
 cial environment, educational sociologists have rarely in-
 corporated a multiracial perspective into discussions of
 school segregation.

 Nor has the school segregation literature comprehen-
 sively addressed the metropolitan context of school segre-
 gation. In fact, the most thorough discussions of the patterns
 and contexts of multiracial segregation are found in demo-
 graphic and sociological research on residential segregation
 in metropolitan areas (see, for example, Denton and Massey
 1988, 1991; Frey and Farley 1996; Krivo and Kaufman
 1999; Massey and Denton 1987, 1989a, 1989b, 1992; Miller
 and Quigley 1990). This literature generally has shown high
 levels of white/black residential segregation and lower lev-
 els of white/Hispanic and white/Asian segregation in metro-
 politan areas. Residential white/black segregation appears
 to be declining, however, while Hispanic and Asian resi-
 dents have become progressively more segregated from
 whites in recent decades.

 Residential segregation, however, does not necessarily
 correspond closely to educational segregation. School dis-
 tricts, particularly large urban districts and the countywide
 districts in parts of the South and the West, can greatly exac-
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 erbate or ameliorate residential segregation patterns througi
 segregative or integrative school assignment policies. In ad
 dition, because the school-age population is more raciall'
 diverse than the total population of metropolitan areas (con
 taining fewer white students and more students from othe
 groups), school segregation patterns do not necessarily mir
 ror residential patterns.

 The few studies that have examined school segregatior
 in a multiracial context (as well as almost all studies of resi
 dential multiracial segregation) have simply used pairwisi
 measures of segregation-white/black and white/His
 panic-to describe segregation among multiple racial/ethni
 groups (see Clotfelter 1998; Orfield, Bachmeier, et al. 1997
 Orfield, Glass, et al. 1993). These studies show gradual in
 creases in the levels of white/black and white/Hispanii
 school segregation in the 1990s. The use of dichotomou:
 segregation indices, however, fails to capture the extent o
 segregation among minority groups. Certainly the historica
 position of whites in the United States and the persisten
 patterns of inequality between white and nonwhite group:
 make segregation between white students and students fron
 other groups an important focus of segregation research. Ye
 other, more subtle dynamics may be at work, which coulc
 be illuminated with a more general description of segrega
 tion among multiple groups. Our goal in this paper is to em
 ploy multiple-group measures of segregation to examine
 these more subtle patterns in metropolitan areas of the
 United States.

 To accomplish this, we use a set of methodological tool:
 for measuring segregation that enable us to partition the to
 tal segregation among multiple racial groups into compo
 nents that indicate what portion of the total segregation is
 due to segregation between whites and members of othe]
 groups and what portion is due to segregation among the
 groups other than white. In addition, we can use these tool:
 to partition total metropolitan segregation into geographic
 components indicating the portion of segregation due to seg
 regation in the central city, in the suburbs, and between cen
 tral cities and suburbs. These tools enable us to examine seg
 regation separately among all racial groups, as well as be
 tween whites and other groups and among all groups othe]
 than white, in both the central city and the suburbs. Such at
 analysis will give a broader description of the patterns of ra.
 cial separation and integration than is possible with pairwis(
 indices alone.

 MEASURING MULTIRACIAL METROPOLITAN
 SEGREGATION

 The study of multiracial segregation requires a set of meth.
 odological tools capable of describing the mutual segrega.
 tion among multiple groups. Reardon (1998) describes five
 such indices of multiple-group segregation, including sev.
 eral that are generalized forms of common pairwise indices
 One of these five, Theil's entropy index of segregation (H)
 can be decomposed into components representing the share
 of total multiple-group segregation attributable to segrega.
 tion among different combinations of racial groups (Thei

 1972). Because of this property, we rely on H for the analy-
 ses presented in this paper.2

 Because H is not yet common in segregation research,
 we briefly describe its properties and interpretation. (For sev-
 eral examples of its use, see Kulis 1997; Miller and Quigley
 1990; White 1987.) Essentially, H is a measure of how di-
 verse individual schools are, on average, compared with the
 diversity of their metropolitan-area school enrollment as a
 whole. A metropolitan area in which each school has exactly
 the same level of diversity as the district as a whole is con-
 sidered perfectly unsegregated; here the index takes a value
 of 0. Conversely, a district in which each school has no di-
 versity (all schools are monoracial; no student attends a
 school with any member of another racial group) is consid-
 ered completely segregated, and the index equals its maxi-
 mum value of 1.

 Diversity here is defined mathematically in such a way
 that a population has a minimum diversity of 0 if only a
 single racial group is present; maximum diversity is obtained
 only when each racial group is equally present in the popula-
 tion. In Theil's index, the measure of diversity is the entropy
 (E) of a population. E is defined as

 n

 E=Qrlfl Q (1)
 r=1 Q

 where Qr is the proportion of the population made up of ra-
 cial group r. E reaches its maximum value of ln(n) when each
 group is represented equally in the population (that is, when

 Qr = 1In for all r), and its minimum value of 0 when only one
 racial group is present.3

 To calculate H we first calculate the diversity Ei of each
 school and the diversity E of the district (or metropolitan area)
 as a whole. The entropy index of segregation is then defined as

 k t

 , -T(E - Ej) )2
 H '=1 E= ,(2) E

 where T and ti are respectively the enrollment of the district
 (or metropolitan area) as a whole and of school i.4 H can be

 2. Reardon (1998), however, conducted empirical comparisons be-

 tween H and the other four multigroup segregation measures and found that
 correlations among the five ranged from .85 to .96. In Massey and Denton's
 (1988) terminology, this is the case because each of the five indices mea-

 sures the same "evenness" dimension of segregation-the extent to which
 racial groups are distributed evenly among schools. Because of the empiri-
 cal similarity of the five measures, our descriptions of the relative level of
 multiracial segregation among metropolitan areas would have been very
 similar, had we chosen any of the other measures. None of the other mea-
 sures, however, has a mathematical form that allows for a decomposition
 into between-group components.

 3. The definition of E requires that we define

 O x ln(1/ 0) = lim[q ln(1/ q)] = 0.
 q---O

 In addition, E can be calculated by using logarithms to any base; using base

 n, where n is the number of groups in the population, would have the effect

 of multiplying E by a factor of logn(e), and would constrain E between 0 and
 1. We use the natural logarithm for simplicity.

 4. H is independent of our choice of a logarithmic base in the calcula-
 tion of E, because any change in base would multiply both the numerator
 and the denominator of H by the same constant.
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 viewed as the weighted average difference between the di-
 versity of the district as a whole and each school's diversity,
 taken as a proportion of the diversity of the district as a
 whole. Because the weighted average diversity of the schools
 can never be greater than the diversity of the district as a
 whole (although individual schools may be more diverse than
 the district), H necessarily ranges between 0, when no segre-
 gation exists, and 1, when there is complete segregation
 (Theil 1972). Regardless of the racial composition of the stu-
 dent population, integration is maximized (that is, H = 0)
 when each school contains the same racial proportions as the
 total student population. Thus segregation is independent of
 the population's diversity.5

 An important characteristic of Theil's index is that the
 particular mathematical form of H allows it to be decom-
 posed elegantly in two distinct ways: into between- and
 within-group components, and into between- and within-
 district (or other organizational unit) components. The gen-
 eral form of any decomposition of H is given by

 PEP(= Tp(E) HP, (3)

 where p indexes the components of decomposition P. A proof
 of this general decomposition is given in the appendix.6 In
 the following sections we discuss the specifics and the inter-
 pretation of this decomposition as it applies to the analysis
 of multiracial metropolitan school segregation.

 Between-Group Decomposition of H

 The form of H defined in Eq. (2) describes the total, or mu-
 tual, segregation among n racial groups. We may want to
 know, however (as we do here), the extent to which the mu-
 tual segregation among n groups can be attributed to segre-
 gation within and between particular combinations of those
 n groups. Here, for example, we are interested in examining
 what proportion of the total multiracial segregation in met-
 ropolitan areas is attributable to segregation between white
 students and students from other groups, and what propor-
 tion is attributable to segregation among black, Hispanic, and
 Asian students. This requires partitioning H into two compo-
 nents: One measures the contribution of segregation between
 white and other groups, and the other measures the contribu-
 tion of segregation among groups other than white. From Eq.
 (3) we obtain the following decomposition (see appendix):

 HW\B\H\A (E\BHA HW\ BHA + QBHA EB\H\A H (4)
 EW\B\H\A Ew\B\H\A

 In this expression, HWB\B\vA and EWB\H\A are the multiple
 group segregation (H) and entropy (E) calculated among

 white, black, Hispanic, and Asian students; HB\HA and EBHAA
 are the multiple group segregation and entropy calculated
 among black, Hispanic, and Asian students; HW\BHA and

 EWIBHA are the pairwise segregation and entropy between
 whites and the combined black, Hispanic, and Asian stu-
 dent population; and QBHA is the nonwhite proportion of the
 student population.

 Eq. (4) can be viewed as decomposing the total multira-
 cial segregation into a weighted sum of the segregation be-
 tween white students and black, Hispanic, and Asian students

 combined-H"HA-and segregation among black, Hispanic,
 and Asian students-HBHAA-where the weight terms depend
 on the relative magnitude of the between- and within-group
 entropy terms and on the black, Hispanic, and Asian enroll-
 ment share. This means that the two right-hand terms in Eq.
 (3) are components of the multiracial segregation; they are
 not the actual values of H calculated between white and other
 students, nor among students other than white, though they
 incorporate those terms.

 For a more tractable interpretation of Eq. (4), however,
 one can view the first term on the right-hand side as the
 portion of the total multiracial segregation among white,
 black, Hispanic, and Asian students that is attributable to
 segregation between white students and students from other
 groups. This is the share of the total segregation that could
 be reduced by changing only the relative white/minority ra-
 cial balance in schools. The second term on the right-hand
 side of Eq. (3) is, similarly, the portion of the total multi-
 racial segregation among white, black, Hispanic, and Asian
 students that is attributable to segregation among black,
 Hispanic, and Asian students. This is the portion of the to-
 tal segregation that could be reduced by transferring black,
 Hispanic, and Asian students among schools while leaving
 their collective relationship to white students unchanged.
 Therefore this particular decomposition of H allows us to
 calculate what proportion of multiracial segregation is due
 to segregation between white and minority students and
 what proportion of it is due to segregation among minority
 students.

 Geographic Decomposition of H

 Racial segregation among schools means that schools differ
 in their racial compositions. Yet schools may differ because
 school districts within the same metropolitan area have dif-
 ferent racial compositions, or because schools within the
 same district have different compositions, or both. Segrega-
 tion attributable to the differing racial compositions of dis-
 tricts (between-district segregation) is generally the result of
 forces affecting racial groups' differential access to housing
 markets and the school districts that accompany them,
 whereas segregation attributable to differing racial composi-
 tions of schools within districts (within-district segregation)
 may be the result of both residential patterns and school as-
 signment practices within individual school districts.

 In describing segregation in metropolitan areas, we
 wish to know to what extent the observed segregation is
 attributable to both between- and within-district patterns

 5. The entropy index H, as well as several other multigroup segrega-
 tion indices, is calculated by a program (-seg-) that runs under the STATA 6
 statistical software program; -seg- can be downloaded free from http://
 ideas.uqam.ca/ideas/data/bocbocode.html.

 6. Additional discussion of the decomposition of H can be found in
 Miller and Quigley (1990), Theil (1972), and Theil and Finezza (1971).
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 because each implies a very different set of policy con-
 cerns and potential remedies. Insofar as school segregation
 results from between-district residential forces rather than
 within-district assignment practices, no within-district poli-
 cies will affect it. Conversely, insofar as within-district seg-
 regation is the dominant pattern, changes in school assign-
 ment practices within districts have the potential to have
 large effects.

 Unlike the more commonly used dissimilarity index
 (Taeuber and Taeuber 1965) and the Gini index, H can be
 decomposed unambiguously into between- and within-district
 components, a property that allows the type of analysis de-
 scribed above.7 In a system made up of k districts, H can be
 written as the sum of a between-district component and a
 within-district component that is simply a weighted average
 of the k within-district segregation levels:

 H=HD+ E TEdHd, (5)

 where H is the entropy index calculated over all schools in a
 system; HD is the entropy index calculated between districts;
 Hd is the entropy index calculated within district d; and Ed,
 E, Td, and T are respectively the diversities and the total en-
 rollments of district d and the total student population. The
 within-district component here is a weighted average of the
 within-district values of H, where districts are weighted by
 both their relative sizes (Td/T) and their relative diversities
 (EdIE). Segregation in districts with large and diverse stu-
 dent populations contributes more to the within-district seg-
 regation component than does comparable segregation in
 small and/or homogeneous districts.8

 As Table 1 illustrates, an important trend in U.S. metro-
 politan areas is the growth of the suburbs, and particularly
 the rapid growth of minority groups in the suburbs and the
 decline in white enrollments in cities. These demographic
 trends may have important effects on metropolitan-area seg-
 regation because city-suburban population shifts generally
 entail a shift in the relative racial composition of districts.

 To specifically investigate the effect of city-suburban
 population shifts on metropolitan-area segregation, we can
 use a version of the decomposition in Eq. (5) to partition to-
 tal metropolitan-area segregation into components represent-
 ing city and suburban components of segregation as well as
 components representing between- and within-district segre-
 gation. In a metropolitan area with districts classified as ei-
 ther suburban or city, we can write the total metropolitan seg-
 regation H first as

 H = HCXS + CTE HC + TSHS, (6) TE TE (6

 where HCXS is the segregation between city and suburban dis-
 tricts, and where TC, EC, and HC and TS, ES, and HS are re-
 spectively the total enrollment, entropy, and segregation of
 the city and the suburbs.

 The first component on the right-hand side of Eq. (6) is
 the component of metropolitan-area segregation attributable
 to segregation between the central city and the suburbs. The
 second and third components respectively are the portions
 attributable to segregation within the central city and within
 the suburbs. The between-city-and-suburb component is the
 part of the total segregation that can be reduced only by
 changes in the relative compositions of the central city and
 the suburbs as a whole. The within-city component is the
 part that can be reduced through changes in the relative
 composition of schools within central cities; the within-
 suburban component, similarly, is the part that can be re-
 duced through changes in the relative composition of
 schools within suburban areas.

 Both the central-city and the suburban components can
 be regarded as composed of both between- and within-
 district components (although many metropolitan areas con-
 tain only a single central-city district, so the between-city
 district component in these cases is zero). If we apply the
 decomposition in Eq. (5) to the HC and HS terms in Eq. (6),
 we obtain a five-part decomposition of the total metropoli-
 tan segregation:

 Tf JE T7 E
 H = HCXS + HE HCD +Y E TH Hd+ sTEs H SD

 TE dEC TE TE

 +~ TdEdHd, (7)
 de_S T

 7. Rivkin (1994) argues that the Gini index can be decomposed in this
 way, but his approach is flawed because he erroneously assumes that the

 "overlap" term in the decomposition of G can be assigned unambiguously
 to the within-district component. In fact, the Gini index is not decompos-

 able; it is possible to show that there are cases in which reducing within-
 district segregation can cause an increase in total segregation.

 8. An anonymous reviewer pointed out that segregation levels are sen-

 sitive to the size of the organizational unit over which they are calculated,
 which may affect the segregation levels we report. This is an issue in resi-
 dential segregation research in particular, because census tracts and blocks

 are relatively arbitrary in size and do not necessarily correspond to mean-
 ingful social contexts. It is less of an issue, however, in school segregation

 research, because the school, regardless of size, is a meaningful unit of
 analysis. Moreover, because the average enrollment of schools in our sample

 changed little between 1989 and 1995 (from 524 to 548 students), our de-
 scription of trends in segregation levels should be relatively unaffected by
 changes in school size.

 A related issue is the effect of variations in district size on the relative
 proportions of between- and within-district segregation: In metropolitan ar-
 eas made up of fewer, larger districts, a greater share of their total segrega-
 tion, on average, will be attributable to within-district segregation. Again,
 however, in our sample the average number of districts within each metro-
 politan area changed little from 1989 to 1995 (from 23.9 to 23.3). More-
 over, we are not interested here in comparing levels of between-district seg-
 regation across metropolitan areas, but rather in partitioning total segrega-
 tion into within- and between-district components, because each level of

 segregation is caused, to a certain extent, by a different process: Between-
 district segregation is due to between-district residential patterns, whereas
 within-district segregation is due to district-level school assignment poli-

 cies. Thus any changes we observe in the relative proportions of between-
 and within-district segregation levels-even if they are due in part to
 changes in the relative size and number of districts-are meaningful for our
 analyses, because they indicate how strongly segregation might be affected
 either by housing or by school assignment policies.
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 where HCD and HSD are the between-district values of H in
 the city and the suburbs respectively, and Td, Ed, and Hd are

 respectively the total enrollment, entropy, and segregation of
 district d. In this expression of H, the first term on the right-
 hand side is the component of metropolitan-area segregation
 attributable to segregation between the central city and the
 suburbs. The second and third components respectively are
 the portions attributable to segregation between and within
 districts within the central city. Similarly, the fourth and fifth
 terms are the portions attributable to segregation between
 and within districts in the suburbs.

 A useful property of this decomposition is that the first,
 second, and fourth terms sum to equal HD, the total metro-
 politan between-district segregation in Eq. (5), while the
 third and fifth terms sum to equal the within-district compo-
 nent of total metropolitan segregation in Eq. (5). So this de-
 composition allows us to disaggregate total metropolitan seg-
 regation completely into between- and within-district and
 between- and within-city-and-suburb components. Because
 of this property, it is perfectly suited to answer questions
 about the metropolitan structure of school segregation.

 Simultaneous Between-Group and Geographic
 Decomposition of H

 Above we described two different ways in which the en-
 tropy index of segregation can be decomposed. The first fo-
 cuses on components of between- and within-group segre-
 gation, allowing us to distinguish the effects of segregation
 between white students and students from groups other than
 white from the effects of segregation among the nonwhite
 groups. The second way focuses on components of
 between- and within-district and between- and within-city-
 and-suburb segregation, allowing us to describe the geo-
 graphic and organizational structure of metropolitan-area
 segregation.

 The two decompositions of H described above need not
 be conducted separately, however. It is possible to partition
 total multiracial segregation simultaneously into both hier-
 archical and between-group components, producing a two-
 way decomposition of H into (in this case) 10 components:
 the two group components each decomposed into five geo-
 graphic components. This two-way decomposition will have
 the general form given in Eq. (3) above. In particular, each
 component of segregation depends on three factors: the ra-
 tio of the component's enrollment to the total metropolitan

 enrollment (Tp1/); the ratio of the component's racial diver-
 sity (entropy) to the total metropolitan racial diversity (Epl
 E); and the level of segregation within the component (HP).
 For example, the portion of the total metropolitan multira-
 cial segregation due to segregation among black, Hispanic,
 and Asian students between suburban districts would be the
 product of (1) the ratio of the combined black, Hispanic,
 and Asian suburban enrollment to total MSA enrollment; (2)
 the ratio of the diversity (entropy) among suburban black,
 Hispanic, and Asian students to total MSA racial diversity;
 and (3) the level of suburban between-district segregation
 among black, Hispanic, and Asian students.

 Patterns and Trends in Multiracial Metropolitan
 School Segregation

 Having shown that H can be used as a comprehensive mea-
 sure of multiracial metropolitan-area segregation, we now use
 H to examine patterns and trends in metropolitan school seg-
 regation among white, black, Hispanic, and Asian students.
 We address several questions: (1) How segregated are U.S.
 metropolitan areas, on average, as measured by H? What are
 the trends in segregation? (2) How is segregation distributed
 in metropolitan areas, both geographically and between white
 students and those from other groups? What components ac-
 count for the largest part of H? (3) What are the trends in H
 and its components? Are the components of metropolitan seg-
 regation each changing in similar or in different ways?

 DATA

 Data for these analyses were drawn from the Agency and
 School Universe components of the Common Core of Data
 (CCD) for the school years beginning in fall 1989 and 1995
 (National Center for Education Statistics 1996). The CCD is
 a data set compiled by the National Center for Educational
 Statistics (NCES) that contains data from all public schools
 and school districts in the United States. NCES has collected
 CCD data every school year since 1987-1988, although
 many states did not report racial enrollment data in the first
 few years of data collection. By 1989-1990, however, all
 states except Georgia, Idaho, Maine, Montana, Missouri,
 South Dakota, Virginia, and Wyoming were reporting racial
 enrollment data, and that is the first year in which the CCD
 contains substantially complete enrollment data for most
 metropolitan areas. Thus we use 1989 as the base year for
 this study. The most recent CCD data available at this writ-
 ing came from the 1995-1996 school year, giving us a six-
 year period in which to examine trends.

 Our analyses here depend on consistent definitions of
 metropolitan-area boundaries over time. Because the census
 definitions of these boundaries change over time, even in the
 six years covered by this study, we use the metropolitan sta-
 tistical area (MSA) boundaries as defined by the Census Bu-
 reau in 1993 to delimit the metropolitan areas for each year
 (Slater and Hall 1994).9 As a result, we can make consistent
 comparisons over time without worrying that changes in
 MSA boundary definitions might confound the results.

 The census defined 323 MSAs in 1993 (Slater and Hall
 1994). Some of these MSAs are excluded from the analyses
 reported here because of incomplete racial enrollment data
 in either 1989 or 1995. In our analyses we include data from
 only those MSAs in which at least 90% of the schools re-
 ported racial enrollment data in both 1989 and 1995. Infor-
 mation on racial enrollment was missing most commonly
 because it was not reported at the state level. (Eight states
 did not renort race data in 1QQ8 onlv one state.t Idaho. did

 9. We use the term MSA throughout this paper to include both metro-
 politan statistical areas (MSAs) and primary metropolitan statistical areas

 (PMSAs).
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 not report race data in any year.) Therefore, we dropped
 MSAs that were entirely or partially in each of those states
 for the years in which data were missing. In addition, obvi-
 ous reporting errors were present in school-level data for two
 MSAs (Fort Collins, CO and Greensboro, NC); we dropped
 those MSAs from all analyses. Of the 323 MSAs, the data
 were at least 90% complete for 253 in both 1989 and 1995.

 We are interested here in decomposing metropolitan seg-
 regation into city and suburban components; therefore we
 further restricted the analyses to include only MSAs that con-
 tained identifiable city and suburban school districts. An ad-
 ditional 36 MSAs were excluded by this criterion; most were
 small MSAs in the South and the West, made up of single
 countywide school districts. The final sample, on which our
 analyses are based, contains 217 MSAs.

 Because of the excluded MSAs, our findings should not
 be considered representative of all the metropolitan areas in
 the United States. In particular, because many small and
 southern MSAs are excluded for lack of identifiable central-
 city districts, the sample does not represent such MSAs.
 Nonetheless, the sample includes over three-quarters of the
 MSAs with populations greater than 500,000; thus it can be
 considered reasonably representative of such MSAs.

 Our analyses include decompositions of segregation in
 city and suburban components; therefore we identify each
 school district in the MSAs as either a city district or a subur-
 ban district. For this step we relied on the CCD metro status
 code variable, by which districts are coded as serving central
 cities, suburbs, or nonmetropolitan areas. The CCD uses cen-
 sus definitions of central cities that allow for more than one
 central city per metropolitan area. Therefore many MSAs
 contain more than a single city district: 115 of the 217 MSAs
 consist of a single census-defined central-city district, 67 con-
 tain two or three such districts, and 35 include more than
 three. By separating the central-city component of segrega-
 tion into between- and within-district components, however,
 we avoid confounding the between-district segregation in
 these MSAs with levels of within-district segregation.

 FINDINGS

 General Patterns and Trends in Multiracial
 Metropolitan Segregation, 1989-1995

 Before turning to the decomposition of metropolitan multira-
 cial segregation, we examine trends in metropolitan segrega-
 tion. Table 2 shows the trends in three measures of metropoli-
 tan segregation: segregation among white, black, Hispanic,
 and Asian students; segregation between white students and
 black, Hispanic, and Asian students combined; and segrega-
 tion among black, Hispanic, and Asian students. In 1989 all
 three of these measures were very similar, with values rang-
 ing from 0.235 to 0.242.10 Table 2 also indicates the substan-

 TABLE 2. TRENDS IN AVERAGE MULTIRACIAL METRO-

 POLITAN SEGREGATION MEASURES, 1989-1995

 White/ Black/
 Multiracial Minority Hispanic/Asian

 1989a 0.2348 0.2366 0.2415

 (0.1187) (0.1308) (0.1037)

 1995a 0.2367 0.2457 0.2133

 (0.1181) (0.1306) (0.0997)

 Change' +0.0019 +0.0091*** -0.0282***
 (0.0015) (0.0018) (0.0025)

 % change +0.8 +3.8 -11.7

 Source: Authors' tabulation of 1989-1995 Common Core of Data.

 aStandard deviations are shown in parentheses.

 bStandard errors are shown in parentheses.

 ***p <.001 (two-tailed t-test)

 tial variation in the values of H across MSAs: The three seg-
 regation measures have standard deviations of 0.10 to 0.13
 and range from minima of 0.02-0.04 to maxima of 0.55-0.67.

 By 1995, however, the average values of the three mea-
 sures had diverged considerably. From 1989 to 1995 the av-
 erage segregation between white students and those from
 other groups increased by 3.8% (p < .001), and the average
 segregation among black, Hispanic, and Asian students de-
 creased by 11.7% (p < .001). The average total multiracial
 segregation changed very little, however, increasing by only
 0.8% (p = .215) between 1989 and 1995.11 This indicates that
 although total metropolitan-area multiracial school segrega-
 tion changed little from 1989 to 1995, this stability masks
 two distinct trends: Groups other than white are becoming
 less segregated from each other, while segregation between
 white students and black, Hispanic, and Asian students in
 metropolitan areas is on the rise.

 The Composition of Metropolitan Multiracial
 School Segregation, 1995

 In the previous section we described trends in the average
 levels of segregation between whites and groups other than
 whites, and among groups other than whites. The effects of
 the combination of these trends in segregation levels and the
 changing demographics of metropolitan areas can be exam-
 ined by using the decomposition properties of H described
 earlier. Using this procedure, we can assess the extent to
 which average levels of metropolitan multiracial segregation
 are due to both geographic and between- and within-group
 segregation patterns.

 Table 3 shows the complete two-way decomposition of
 average multiracial metropolitan-area school segregation for

 10. These are moderate values of H. Recall that an H of 0.24 means
 that the levels of diversity in schools are, on average, 24% lower than the
 level of diversity of the total metropolitan-area enrollment. For comparison
 with the metric of a more familiar index, the average values of the general-

 ized dissimilarity index (Reardon 1998) among the 217 MSAs are 0.486 for

 the multiracial segregation, 0.479 for the white/minority segregation, and
 0.472 for the segregation among black, Hispanic, and Asian students. Cor-
 responding values of the generalized Gini index (Reardon 1998) among the
 217 MSAs are 0.621, 0.612, and 0.614.

 11. The p values reported here are the results of two-tailed t-tests of

 the null hypotheses that the average change in H equals zero.
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 TABLE 3. TWO-WAY DECOMPOSITION OF AVERAGE MULTIRACIAL METROPOLITAN SCHOOL SEGREGATION (H), 1995

 Between

 City and
 Metro Central City Suburb Suburbs

 Total Between- Within- Total Between- Within-
 Total City District District Total Suburb District District

 (1) (2) (3) (4) (5) (6) (7) (8)

 Multiracial H

 Component 0.2367 0.0777 0.0196 0.0581 0.0967 0.0623 0.044 0.0183
 % share 100.0 32.8 8.3 24.5 40.9 26.3 18.6 7.7

 White/Minority H

 Component 0.1899 0.0559 0.0154 0.0405 0.0874 0.0466 0.0336 0.013
 % share 80.2 23.6 6.5 17.1 36.9 19.7 14.2 5.5

 Black/Hispanic/Asian H

 Component 0.0468 0.0219 0.0043 0.0176 0.0093 0.0156 0.0104 0.0053
 %share 19.8 9.3 1.8 7.4 3.9 6.6 4.4 2.2

 Source: Authors' tabulations of 1989-1995 NCES Common Core of Data.

 Note: n = 217 MSAs with both city and suburban school data for 1989 and 1995.

 1995. Columns 2, 5, and 6, which indicate the city, between-
 city-and-suburb, and suburban components of the total metro
 segregation, sum to column 1. Column 2, in turn, is the sum
 of columns 3 and 4, which respectively are the components
 of segregation attributable to segregation between and within
 central-city districts. Similarly, columns 7 and 8 sum to col-
 umn 6. In addition, the second and third rows, which indi-
 cate the components due to white/minority segregation and
 black/Hispanic/Asian segregation, sum to the first row.

 Here it is useful to remember that the components of H
 indicate the portions of H attributable to segregation at dif-
 ferent geographic levels and between different racial groups.
 Each component of segregation represents the amount by
 which total metropolitan multiracial segregation would be
 reduced if segregation in that component were eliminated.
 Thus, for example, the second row of column 4 in Table 3
 indicates that eliminating all segregation between white stu-
 dents and students from other groups within central-city
 school districts would reduce the average total multiracial
 metropolitan segregation by 0.0405 (a change from 0.2367
 to 0. 1962), a decline of 17. 1%.

 Column 1 shows that, in 1995, on average, 80.2% of the
 multiracial segregation in the 217 MSAs in our sample was
 due to segregation between whites and members of other
 groups. This means that even if we eliminated all segrega-
 tion among black, Hispanic, and Asian students, the total seg-
 regation of metropolitan areas would be reduced by only
 20% on average. This is the case largely because these
 groups make up a relatively small part (29% on average, in
 1995) of metropolitan public school enrollments.

 The top row of Table 3 indicates that an average of 67.7%
 of the total MSA multiracial segregation is due to segregation
 between districts (this is obtained by summing columns 3, 5,
 and 7). The bulk of this between-district segregation (40.9%

 of the total) is due to segregation between city and suburban
 districts, but a substantial portion (18.6% of the total) is due
 to segregation among suburban districts. Segregation between
 city districts is an important factor in some metropolitan ar-
 eas with multiple cities and with multiple districts within a
 city, but on average it constitutes only a relatively small por-
 tion of total metropolitan segregation because this compo-
 nent is zero in single-city metropolitan areas. The between-
 district share of metropolitan-area segregation is important
 because it is due predominantly to residential segregation
 patterns, and so cannot be addressed by changes in within-
 district school assignment procedures.

 Although between-district residential segregation is the
 dominant factor in school segregation at the metropolitan
 level, this is not necessarily true within central cities; there,
 on average, the within-district component of multiracial seg-
 regation is larger than the between-district component. Over-
 all, segregation within city districts accounts on average for
 one-quarter (24.5%) of the total metropolitan-area segrega-
 tion (column 4).

 Within-district segregation in suburban districts, how-
 ever, plays a much less significant role in metropolitan seg-
 regation, accounting on average for only 7.7% of total met-
 ropolitan segregation. Many suburban districts are very
 small; when a district contains only a handful of elementary
 schools and a single high school, as is the case in many sub-
 urban districts, there is little room for within-district segre-
 gation. Instead the bulk of segregation in the suburbs is due
 to segregation between districts, which accounts for 71 % of
 total suburban segregation. Therefore any efforts to desegre-
 gate students among schools within suburban districts would
 have little effect on total metropolitan segregation.

 The second and third rows of Table 3 indicate the com-
 ponents of total multiracial metropolitan segregation due re-
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 TABLE 4. TWO-WAY DECOMPOSITION OF TRENDS IN AVERAGE MULTIRACIAL METROPOLITAN SCHOOL SEGREGATION

 (H), 1989-1995

 Between
 City and

 Metro Central City Suburb Suburbs

 Total Between- Within- Total Between- Within-
 Total City District District Total Suburb District District
 (1) (2) (3) (4) (5) (6) (7) (8)

 Multiracial H

 Component change +0.0019 -0.0052*** -0.0003 -0.0049*** +0.0043*** +0.0027*** +0.0020*** +0.0008

 % share change 0.0 -2.5 -0.2 -2.3 +1.5 +1.0 +0.7 +0.3

 % change 0.8 -6.3 -1.5 -7.8 +4.7 +4.5 +4.8 +4.6

 White/Minority H

 Component change +0.0021 -0.0046*** -0.0004 -0.0042*** +0.0046*** +0.0021*** +0.0015** +0.0006

 % share change +0.3 -2.1 -0.2 -1.9 +1.7 +0.7 +0.5 +0.2

 % change +1.1 -7.6 -2.5 -9.4 +5.6 +4.7 +4.7 +4.8

 Black/Hispanic/Asian H

 Component change -0.0002 -0.0006 +0.0001 -0.0007* -0.0002 +0.0006* +0.0005** +0.0001

 % share change -0.3 -0.3 +0.1 -0.4 -0.2 +0.2 +0.2 +0.1

 % change -0.4 -2.7 +2.4 -3.8 -2.1 +4.0 +5.1 +1.9

 Source: Authors' tabulations of 1989-1995 NCES Common Core of Data.

 Note: n = 217 MSAs with both city and suburban school data for 1989 and 1995.

 *p <.05; **p < .01; ***p < .001 (two-tailed t-test of null hypothesis that average change equals zero)

 spectively to white/minority segregation and to segregation
 among black, Hispanic, and Asian students. In particular,
 17.1% of total segregation is due to segregation between
 white students and students from other groups within
 central-city districts. Despite decades of desegregation policy
 targeted at reducing exactly this component, it still plays a
 significant role in the average level of total metropolitan seg-
 regation: It accounts for more than one-sixth of total
 metropolitan-area school segregation and more than one-fifth
 (21%) of the total metropolitan white/minority segregation.
 Similarly, the third row of Table 3 indicates that segregation
 among black, Hispanic, and Asian students within central-
 city districts accounts for three-eighths (38%) of all metro-
 politan segregation among these three groups. These patterns
 suggest that within-district desegregation strategies in
 central-city districts may still have an important role to play
 in reducing metropolitan-area segregation.

 Yet despite the continuing importance of urban within-
 district school segregation, the largest single contributor to
 total metropolitan segregation is segregation of white stu-
 dents from members of other groups between city and subur-
 ban districts. In 1995 this accounted for an average of 36.9%
 of all total multiracial metropolitan segregation.

 The Decomposition of Trends in Multiracial
 Metropolitan School Segregation, 1989-1995

 Table 4 shows the change in each component of multiracial
 metropolitan segregation between 1989 and 1995. The cells

 here add just as they do in Table 3; thus we can read it analo-
 gously. For example, column 1 shows that the average
 +0.0019 change in multiracial MSA segregation was due to
 the combination of a 0.0021 increase in the white/minority
 component of segregation and a 0.0002 decrease in the black/
 Hispanic/Asian component of segregation. Two-tailed t-tests
 showed that neither of these average changes differed sig-
 nificantly from zero.12

 Column 1 of Table 4 shows no significant change, from
 1989 to 1995, in average multiracial metropolitan segrega-
 tion levels nor in the contribution to these levels by white/
 minority and black/Hispanic/Asian segregation. The top
 row of Table 4, however, shows important changes in the
 geographic distribution of metropolitan segregation during
 this period. The contribution to metropolitan segregation
 due to segregation in central cities declined by an average
 of 0.0052 (a 6.3% decline), of which 0.0049 was due to de-
 creases in within-district segregation (a 7.8% decline in the
 within-district component). The average declines in central-
 city within-district components of segregation, however,

 12. We conceptualize the changes in H and its components as random
 variables. Although the values of H and its components among the 217

 MSAs in our sample are far from normally distributed, histograms of the
 changes in H and its components between 1989 and 1995 show that the

 changes, in all cases, are distributed approximately normally. Given this,
 we use two-tailed t-tests in each cell of Table 4 to test the null hypothesis
 that the average change is equal to zero.
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 TABLE 5. PERCENTAGE CHANGES IN SEGREGATION LEVEL, RELATIVE ENROLLMENT, RELATIVE ENTROPY, AND MET-
 ROPOLITAN MULTIRACIAL SEGREGATION COMPONENT, FOR TWO-WAY DECOMPOSITION OF MULTIRACIAL
 METROPOLITAN SCHOOL SEGREGATION (H, 1989-1995

 Between

 Metro Central City City and Suburb Suburbs

 (1) (2) (5) (6)

 Multiracial H

 Average percentage change in segregation level (H) +0.8 -1.6 +4.7*** -1.2

 Average percentage change in share of total enrollment (TT) - -2.3*** +2.0***
 Average percentage change in relative entropy (EIE) -1.8*** +1.7**

 Average percentage change in component of total metro H 0.8 -6.3*** +4.7*** +4.5***

 White/Minority H

 Average percentage change in segregation level (H) +3.8*** +1.7% +7.8*** +1.7

 Average percentage change in share of total enrollment (T)/T) -2.3*** +2.0***
 Average percentage change in relative entropy (EIE) -2.8*** -5-9*** -2.8*** -0.8

 Average percentage change in component of total metro H +1.1 -7.6*** +5.6*** +4.7***

 Black/Hispanic/Asian H

 Average percentage change in segregation level (H) -11.6*** -12.4*** -11.3*** -12.0***

 Average percentage change in share of total enrollment (T)/T) +12.4*** +9.5*** +12.4*** +18.4***
 Average percentage change in relative entropy (E,/E) -15.4*** -15.1*** -15.4*** -14.3***

 Average percentage change in component of total metro H -0.4 -2.7 -2.1 +4.0*

 Source: Authors' tabulations of 1989-1995 NCES Common Core of Data.

 Note. n = 217 MSAs with both city and suburban school data for 1989 and 1995.

 *p <.05; **p <.01; ***p <.001 (two-tailed t-tests)

 were offset by average increases in the suburban and the
 between-city-and-suburban components. The contribution
 due to segregation in the suburbs increased by 0.0027 (a
 4.5% increase), of which 0.0020 was due to increases in the
 component due to segregation between suburban districts.
 The contribution due to segregation between city and subur-
 ban districts increased by 0.0043 (a 4.7% increase). Each of
 these changes is statistically significant (p < .001 in each
 case).

 Overall these findings describe a trend of increasingly
 important patterns of between-district segregation (the com-
 bined between-district components increased by 3.9% on av-
 erage, from 0.1543 to 0.1603), offset by the declining impor-
 tance of within-district segregation (the combined within-
 district components decreased by 5.1 % on average, from
 0.805 to 0.764). Another way to view this trend is to note
 that between-district segregation accounted for 65.7% of to-
 tal metropolitan segregation in 1989, and for 67.7% in 1995.
 Thus, although overall metropolitan school segregation was
 essentially unchanged from 1989 to 1995, a slightly greater
 share of the segregation was due to residential patterns in
 1995 than in 1989.

 The second and third rows of Table 4 show that the
 changes in the geographic distribution of segregation are
 governed by changes in the distribution of segregation be-
 tween white students and students from groups other than
 white. In particular, the contribution to total segregation

 made by central-city within-district segregation between
 white and nonwhite students declined by 9.4% between 1989
 to 1995, decreasing from 19.0% to 17.1% of the total. At the
 same time, the contribution of white/minority segregation in
 the suburbs and between the cities and the suburbs increased
 substantially.

 Changes in the geographic components of segregation
 among black, Hispanic, and Asian students between 1989
 and 1995 are small and mostly insignificant, though we
 found a small increase in the share of segregation among
 these students between suburban districts and a small de-
 crease in the share within city districts. Neither of these com-
 ponents, however, contributes much on average to overall
 segregation, so these changes are relatively insignificant.

 Causes of Changes in the Components of
 Metropolitan Multiracial Segregation

 Table 4 shows that the absence of an aggregate trend in
 multiracial metropolitan-area segregation belies a more

 complex series of changes occurring in metropolitan areas.
 Between-district segregation between white students and all
 other students is becoming an increasingly dominant por-
 tion of metropolitan-area segregation: It accounted for
 55.6% of all metropolitan multiracial segregation in 1989
 and for 57.6% of all segregation in 1995.

 The trends in the segregation components shown in
 Table 4, however, do not explain the underlying causes of
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 these changes. Recall from the discussion of Eq. (3) that each
 component of the overall multiracial metropolitan segrega-
 tion is the product of three terms:

 H = I T E) p (3)

 Thus a change in a given component's average contribution
 to total segregation may result from a combination of changes
 in each of these three factors. Viewing each component of
 total segregation as a product of three factors helps in under-
 standing the relationship between trends in segregation lev-
 els and trends in the composition of total segregation. It can
 help us understand, for example, why Table 2 can show an
 11.7% decline in average levels of segregation among black,

 Hispanic, and Asian students-changes in HB\-while Table
 4 shows that the corresponding component of segregation-

 defined earlier as QBHA(EBv"/E"v)HBv-remains essen-
 tially unchanged.

 Table 5 shows percentage changes, between 1989 and
 1995, in the average values of each of the three factors that
 form the component of H, as well as the average value of the
 components (their product) of total metropolitan segrega-
 tion.'3 Column 1 of Table 5 shows that the average 3.8% in-
 crease in the level of segregation between white students and
 those from groups other than white in the metropolitan areas
 is largely offset by a decrease in the relative entropy term.
 This means that even though white/minority segregation was
 increasing from 1989 to 1995, there was a decline in the av-
 erage level of white/minority diversity relative to total mul-

 tiracial metropolitan-area diversity (EHA/E"v"). As a net
 result of these trends, the contribution of white/minority seg-
 regation to total segregation increased only slightly. Simi-
 larly, average segregation levels among black, Hispanic, and
 Asian students decreased sharply (-11.6%); and the average
 diversity among these three groups increased less slowly
 than the average diversity of metropolitan areas, but black,
 Hispanic, and Asian students combined to make up a much
 larger share of the enrollments than previously. As a result,
 there was no substantial change in the overall contribution,
 to total segregation, of segregation among these groups.

 The top panel of Table 5 describes the causes of the
 changes in the geographic components of metropolitan seg-
 regation. The decline in the contribution of central-city seg-
 regation to total segregation is due to decreases in all three
 factors: Average central-city segregation levels declined,
 average central-city enrollments declined as a portion of to-
 tal metropolitan enrollments, and the diversity of central
 cities increased, on average, less rapidly than that of metro-
 politan areas.

 The story is quite different, however, when we examine
 change in segregation between cities and suburbs and among
 suburbs. The growth in the component of segregation between

 cities and suburbs was due entirely to an increase (+4.7%) in
 the average level of segregation between cities and suburbs.
 (Because the cities and the suburbs encompass all students in
 the metropolitan area, the relative enrollment and diversity
 factors do not change.) Also, growth in the contribution of
 suburban-school segregation to total segregation was not due
 to increases in the average level of segregation in the sub-
 urbs. Rather, this increase occurred entirely because both sub-
 urban enrollment and suburban diversity increased, on aver-
 age, faster than their overall metropolitan counterparts. Sub-
 urban multiracial segregation levels actually declined slightly,
 on average, although this decline again masks two divergent
 trends: Suburban levels of segregation between white stu-
 dents and those from other groups increased slightly (+ 1.7%),
 while segregation levels among black, Hispanic, and Asian
 students declined sharply (-12.0%).

 Many of the trends illustrated in Table 5 are linked to
 the continuing suburbanization of metropolitan areas. Al-
 though minority suburban enrollments have grown more rap-
 idly than white suburban enrollments, minority enrollments
 in central cities have continued to grow rapidly as well, while
 white central-city enrollments have decreased, on average,
 as a percentage of total city enrollments. These trends result
 in a sharp increase in the average level of white/minority seg-
 regation between cities and suburbs; they also account for
 some of the growth in the average suburban share of total
 segregation. As more of the population, white as well as mi-
 nority, comes to live in the suburbs, the suburbs account for
 a larger share of total metropolitan segregation.

 Suburbanization in itself, however, does not explain all of
 the increase in the share of segregation due to segregation be-
 tween districts. Increases in between-district segregation are
 probably caused, at least in part, by persistent inequality in
 access to housing markets, particularly suburban housing mar-
 kets. Reardon and Yun (1999) have shown that increases in
 white/minority suburban-school segregation are greatest in
 suburban areas with rapid minority growth, and that the bulk
 of the change in segregation is due to increases in between-
 district segregation in the suburbs. Moreover, the fact that av-
 erage segregation levels among black, Hispanic, and Asian stu-
 dents in the suburbs are declining rapidly while segregation
 between white students and those from other groups in the sub-
 urbs is increasing suggests that minority suburbanization dur-
 ing the period 1989-1995 tended to concentrate all minority
 groups in a small number of suburban schools and districts.

 CONCLUSION

 Several key findings stand out from our results. First, we
 noted that, on average, 80% of multiracial public-school seg-
 regation in the 217 metropolitan areas is due to segregation
 between whites and members of other groups; 20% is due to
 segregation among the other groups. This implies that we can
 make a greater overall impact on multiracial segregation by
 addressing the segregation between white and minority stu-
 dents. In particular, an average of 23% of the total multira-
 cial segregation is due to white/minority segregation within
 school districts. Thus almost one-quarter of existing metro-

 13. Because the average of a product does not, in general, equal the
 product of the averages, the average changes in the three factors do not
 multiply to equal the average change in the component. Nonetheless, the
 figures in Table 5 indicate the relative directions and magnitudes of change
 in the three factors; this information is sufficient for our purposes.
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 politan-area school segregation could be eliminated by tradi-
 tional within-district desegregation remedies that focus on
 integrating white and minority students. Many desegregation
 remedies of this type are being dismantled, or already have
 been dismantled; yet because within-district segregation be-
 tween white and nonwhite students remains such a substan-
 tial component of metropolitan-area school segregation, the
 retreat from active desegregation efforts may be premature.

 Having said that, we also point out that traditional within-
 district segregation remedies can affect only one-third of the
 total segregation in metropolitan areas. If we eliminated all
 within-district segregation in every district in each metropoli-
 tan area, we would reduce the total segregation of metropoli-
 tan areas, on average, by only 32%. The remaining two-thirds
 of segregation is due to between-district segregation result-
 ing largely from residential patterns. These patterns must be
 addressed through policies aimed at promoting equal access
 to housing markets, particularly in the suburbs, where be-
 tween-district residential segregation is increasing most rap-
 idly. In fact, one of the most troubling findings of this paper
 is that the fastest-growing components of metropolitan segre-
 gation are the between-district components. Between-district
 desegregation remedies have been all but blocked by the Su-
 preme Court's Milliken I decision (Milliken, Governor of
 Michigan, et al. v. Bradley et al. 1974), and housing desegre-
 gation efforts are largely untried; therefore residential segre-
 gation remains a major barrier to metropolitan school deseg-
 regation. This is well known, of course, but our study docu-
 ments the magnitude of between-district segregation and
 shows that in fact it is increasing, even as within-district seg-
 regation is decreasing.

 The descriptive statistics reported here are averages over
 217 metropolitan areas; as such, they mask a great deal of
 variation among metropolitan areas in the composition, ge-
 ography, and changes in school segregation. It would be use-
 ful to follow these aggregate descriptive data with careful
 analysis of the relationships between changes in the various
 components of segregation and the structural characteristics
 of metropolitan areas and metropolitan-area school systems.

 Reardon and Yun (1999) have shown that much of this
 variation in the levels of white/minority suburban segrega-
 tion is related to the size, region, and racial composition of
 metropolitan areas. They also show that levels of segrega-
 tion are related to levels of fragmentation among suburban
 school districts: Levels of segregation tend to be higher in
 metropolitan areas made up of many small school districts
 than in areas with fewer and larger districts.

 The work by Reardon and Yun is limited to suburban
 areas, however, and uses indices of segregation that compare
 only two races at a time. It would be useful to examine in
 greater detail the relationships among metropolitan-area char-
 acteristics and the composition, geography, and trends in
 multiracial metropolitan-area school segregation. If we can
 identify the conditions that lead to declining segregation, par-
 ticularly to declining between-district segregation, such work
 would be most useful in designing policies to reduce school
 segregation and create more equal access to all schools.

 In this paper we have demonstrated the use of a set of
 methodological tools based on Theil's entropy index of seg-
 regation (H), and we have shown how these tools can be used
 to provide a detailed description of multiracial segregation
 in a metropolitan context. The decomposition of H thus
 makes possible a nuanced analysis of school segregation, al-
 lowing us to disentangle the competing factors that shape
 trends in metropolitan-area school segregation: changes in
 segregation levels both between and among groups and be-
 tween and within districts, trends of suburbanization, and dif-
 ferential growth rates of different racial groups.

 Without this type of analysis, the subtleties described here
 would have been lost in the story of aggregate trends. Using
 this decomposition, we have shown that the apparent stability
 in average levels of metropolitan-area multiracial segregation
 masks several divergent trends: increases across metropolitan
 areas in segregation between white students and students from
 groups other than white; decreasing segregation among black,
 Hispanic, and Asian students; and a shift of enrollment share
 (particularly white enrollment share) from central cities to
 suburbs. The net result of these trends is that between-district
 white/minority school segregation, particularly segregation
 between city and suburban districts and among suburban dis-
 tricts, is the largest and fastest-growing component of total
 multiracial metropolitan school segregation.

 APPENDIX: DECOMPOSITION OF H

 All of the decompositions of H shown in Eqs. (4)-(7) can be
 proved by simple, if somewhat tedious, algebraic manipula-
 tion. A more elegant and more general proof, however, is
 giver} here. This proof relies on the relationship between H
 and G2, the likelihood-ratio chi-squared statistic, a decom-
 posable measure of association.

 Consider a two-way classification table showing racial
 enrollments by school, where Nri is the number of students
 of race r in school i. Denote the percentage of students in
 school i of race r as Qri= Nri/Ni, and the percentage of stu-
 dents of race r in the system as Qr= Nr/N.. One way of con-
 sidering segregation is as a measure of the strength of asso-
 ciation between two categorical variables: race and school.
 The absence of an association means that students of a given
 race are no more likely to attend one school than another;
 that is, that Qri= Qr for all r and i.

 School

 Race SI S2 . . . Sk Total

 RI N, I N12 . Nlk NAT
 R2 J21 N22 ** N2k N2.

 Rn N,,? I Nnk Nn,
 Total N i N2 Nk N

 One measure of association in a two-way classification
 table is the likelihood-ratio chi-squared statistic G2, defined

This content downloaded from 128.194.154.59 on Sun, 21 Jan 2018 21:41:21 UTC
All use subject to http://about.jstor.org/terms



 THE CHANGING STRUCTURE OF SCHOOL SEGREGATION 363

 as follows (Agresti 1990):

 G2 = 2 Y ln( Nr x NI)

 We can rewrite G2 as

 Y2=2 , N' lN )-E f) Nj lnN,)]
 Noting, however, that N = T, the total enrollment of all
 schools, and that Ni= ti, the enrollment of school i, we obtain

 G2 = 2 T[ E Q' lnt Q Y-, - Y,E Q).i In ,i )

 Now, using the definitions of entropy and segregation from
 Eqs. (1) and (2), we obtain

 G2 = 2TLE - E T (Ei)

 =2TX+(E-E,)
 i=l

 = 2 TEH.

 Thus H is related to the likelihood-ratio chi-squared statistic
 in a simple manner. G2, however, is a decomposable mea-
 sure of association, which means that the association be-
 tween the two variables can be partitioned into associations
 among and between subtables of the two-way classification
 table shown above. Thus, if we have a partition P of the
 table, we know that

 G 2= Y, G 2
 pEP

 where Gp2 is the likelihood-ratio chi-squared statistic for
 subtable p of the partition P. From this we obtain Eq. (3):

 G2
 H 2 TE

 YE G 2
 pEEP

 2 TE

 Y,2TpEpHp

 2TE

 P-PP T E

 This result demonstrates that H can be decomposed into a
 sum of components, where each component is the product of
 a term indicating the portion of the total number of persons
 that are in the relevant subtable, a term indicating the en-
 tropy of the subtable population relative to the population as
 a whole, and a term indicating the segregation level within
 the subtable.

 Two simple decompositions are the decomposition into
 between- and within-district components and into between-
 and within-groups components. These correspond respec-
 tively to partitioning the association table above into sub-

 tables by breaking it between columns and by breaking it be-
 tween rows. Each is shown below.

 Special Case: Decomposition of H Into Between-
 and Among-Groups Components

 In the case of the decomposition into between- and within-
 group components shown in Eq. (4), we consider the table
 partitioned into two subtables. One contains only two rows:
 white student counts and combined black, Hispanic, and
 Asian student counts; the other contains three rows: black,
 Hispanic, and Asian. Together these constitute a full parti-
 tion of the race-by-school association table. From Eq. (3),
 we have the following (where groups separated by a back-
 slash symbol are considered separate groups in the calcula-
 tion of entropy and segregation, and groups not separated by
 a backslash are combined before the calculation of entropy
 and/or segregation):

 Hw\B\H\A TW\BHA AK Ew\BHA Hw\BHA
 T W\B\H\A AEw\ B\ H\ A

 + r(TB\H\A AREB\H\A HB\H\A
 1TW\B\H\A Ew\B\H\A

 But TW\BHA 1 and TB\H\A QBHA, so we obtain
 TW\B\H\A TW\B\H\A

 Eq. (4):

 ( EW\BHA A H\H (EB\A AH
 HW\B\H\A = Ew\ HA \ BHA + QBHA B\H\A B\H\A. (4) Ew\B\H\A Ew\B\H\AJ

 Special Case: Decomposition of H Into Between-
 and Within-District Components

 In the case of the decomposition into between- and within-
 district components, a partition P has k + 1 elements if there
 are k districts (k within-district components and one be-
 tween-district component). The k within-district components
 each have the form

 Td 8(Ed AHd

 where d indexes districts. The between-district component is
 simply HD-the level of segregation between all districts-
 because the between-district subtable has the same total en-
 rollment (TDIT = 1) and the same entropy (EDIE = 1 because
 the row totals are unchanged by aggregating columns). Thus
 we obtain Eq. (5):

 H=HD+1 TEd (5)
 d=1

 Eqs. (6) and (7) are derived similarly.

 REFERENCES

 Agresti, A. 1990. Categorical Data Analysis. New York: Wiley.

 Clotfelter, C.T. 1998. Public School Segregation in Metropolitan

 Areas. Cambridge, MA: National Bureau of Economic Re-

 search.

This content downloaded from 128.194.154.59 on Sun, 21 Jan 2018 21:41:21 UTC
All use subject to http://about.jstor.org/terms



 364 DEMOGRAPHY, VOLUME 37-NUMBER 3, AUGUST 2000

 Denton, N.A. and D.S. Massey. 1988. "Residential Segregation of

 Blacks, Hispanics, and Asians by Socioeconomic Status and

 Generation." Social Science Quarterly 69:797-817.

 . 1991. "Patterns of Neighborhood Transition in a Multi-

 ethnic World: U.S. Metropolitan Areas, 1970-1980." Demogra-

 phy 28:41-63.

 Duncan, O.D. and B. Duncan. 1955. "A Methodological Analysis

 of Segregation Indexes." American Sociological Review 20:

 210-17.

 Frey, W.H. and R. Farley. 1996. "Latino, Asian, and Black Segre-

 gation in U.S. Metropolitan Areas: Are Multiethnic Metros Dif-

 ferent?" Demography 33:35-50.

 Krivo, L.J. and R.L. Kaufman. 1999. "How Low Can It Go? De-

 clining Black-White Segregation in a Multiethnic Context." De-

 mography 36:93-109.

 Kulis, S. 1997. "Gender Segregation Among College and Univer-

 sity Employees." Sociology of Education 70:151-73.

 Littman, M.S. 1998. A Statistical Profile of the United States.

 Lanham, MD: Bernan Press.

 Massey, D.S. and N.A. Denton. 1987. "Trends in the Residential

 Segregation of Blacks, Hispanics, and Asians: 1970-1980."

 American Sociological Review 52:802-25.

 . 1988. "The Dimensions of Racial Segregation." Social

 Forces 67:281-315.

 . 1989a. "Hypersegregation in U.S. Metropolitan Areas:

 Black and Hispanic Segregation Along Five Dimensions." De-

 mography 26:373-91.

 -. 1989b. "Residential Segregation of Mexicans, Puerto

 Ricans, and Cubans in Selected U.S. Metropolitan Areas." Soci-

 ology and Social Research 73:73-83.

 . 1992. "Residential Segregation of Asian-Origin Groups in

 U.S. Metropolitan Areas." Sociology and Social Research
 76: 170-77.

 Miller, V.P. and J.M. Quigley. 1990. "Segregation by Racial and
 Demographic Group: Evidence From the San Francisco Bay

 Area." Urban Studies 27:3-21.

 National Center for Education Statistics. 1996. Common Core of

 Data (CCD): School Years 1987-88 Through 1995-96. Wash-
 ington, DC: U.S. Department of Education.

 Orfield, G., M. Bachmeier, D. James, and T. Eitle. 1997. "Deepen-

 ing Segregation in American Public Schools." Cambridge, MA:

 Harvard Project on School Desegregation.

 Reardon, S.F. 1998. "Methods of Measuring Diversity and Seg-

 regation in Multi-Group Populations: With Examples Using

 Racial School Enrollment Data." Presented at the annual

 meetings of the Eastern Sociological Society, March 19-22,

 Philadelphia.

 Reardon, S.F. and J.T. Yun. 1999. "Suburban Racial Change and

 Suburban School Segregation, 1987-1995." Presented at the an-

 nual meetings of the American Sociological Association, Au-

 gust 6-10, Chicago.

 Rivkin, S.G. 1994. "Residential Segregation and School Integra-

 tion." Sociology of Education 67:279-92.

 Slater, C.M. and G.E. Hall. 1994. 1994 County and City Extra: An-
 nual Metro, City and County Data Book. Lanham, MD: Bernan

 Press.

 Taeuber, K.E. and A.F. Taeuber. 1965. Negroes in Cities: Residen-

 tial Segregation and Neighborhood Change. Chicago: Aldine.

 Theil, H. 1972. Statistical Decomposition Analysis. Amsterdam:

 North-Holland.

 Theil, H. and A.J. Finezza. 1971. "A Note on the Measurement of

 Racial Integration of Schools by Means of Informational Con-

 cepts." Journal of Mathematical Sociology 1:187-94.

 U.S. Bureau of the Census. 1992. 1990 Census of Population: Gen-

 eral Population Characteristics, United States. Washington,

 DC: U.S. Department of Commerce.

 White, M.J. 1987. American Neighborhoods and Residential Dif-
 ferentiation. New York: Russell Sage.

 CASE CITED

 Milliken, Governor of Michigan, et al. v. Bradley et al., 418 U.S.
 717 (1974).

This content downloaded from 128.194.154.59 on Sun, 21 Jan 2018 21:41:21 UTC
All use subject to http://about.jstor.org/terms


	Contents
	p. 351
	p. 352
	p. 353
	p. 354
	p. 355
	p. 356
	p. 357
	p. 358
	p. 359
	p. 360
	p. 361
	p. 362
	p. 363
	p. 364

	Issue Table of Contents
	Demography, Vol. 37, No. 3 (Aug., 2000) pp. 253-399
	Front Matter [pp. ]
	Mortality and Morbidity among America's Youngest and Oldest
	Active Life Expectancy Estimates for the U.S. Elderly Population: A Multidimensional Continuous-Mixture Model of Functional Change Applied to Completed Cohorts, 1982-1996 [pp. 253-265]
	The Racial Crossover in Comorbidity, Disability, and Mortality [pp. 267-283]
	Racial Differences in Birth Health Risk: A Quantitative Genetic Approach [pp. 285-298]

	Gender Contexts of Fertility in Developing Countries
	Husbands' versus Wives' Fertility Goals and Use of Contraception: The Influence of Gender Context in Five Asian Countries [pp. 299-311]
	䑯敳⁆敭慬攠䍩牣畭捩獩潮⁁晦散琠䥮晥牴楬楴礠慮搠䙥牴楬楴礿⁁⁓瑵摹⁯映瑨攠䍥湴牡氠䅦物捡渠剥灵扬楣Ⱐ䌃뼃ɴ攠䐧䥶潩牥Ⱐ慮搠呡湺慮楡ਜ਼灰⸠㌱㌭㌲ㅝ

	Immigration to the United States and Return Flows
	From Austerity to Prosperity? Migration and Child Poverty among Mainland and Island Puerto Ricans [pp. 323-338]
	You Can Go Home Again: Evidence from Longitudinal Data [pp. 339-350]

	Segregation and Inequality
	The Changing Structure of School Segregation: Measurement and Evidence of Multiracial Metropolitan-Area School Segregation, 1989-1995 [pp. 351-364]
	Growth in Family Income Inequality, 1970-1990: Industrial Restructuring and Demographic Change [pp. 365-380]

	Measuring Race and Marital Status
	The Meaning and Measurement of Race in the U.S. Census: Glimpses into the Future [pp. 381-393]
	The Accuracy of Survey-Reported Marital Status: Evidence from Survey Records Matched to Social Security Records [pp. 395-399]

	Back Matter [pp. ]



