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ANALYSES OF MEASURES OF SEGREGATION

AND DESEGREGATION

Tharles Clotfeliter

1, Introduction

Purposes of the Studw

Warious quantitative measures are used to measure tbe extent of
segrepation; the rate of desegregation, snd the consequences of desegrega-
tion. These measures have, with respect o changes im opportunities
for interracial contact; had important implications for the allocation
of federal program funds; the funding of efforts to correct rivil rights
violations, and Bssessments of the effertiveness of alrernative desegre-
gation strategies.

This report examines the meanisg and utility of several different
desegregation-related measures relevant to federal policy and technical-
assistance. Its objectives are:

1. To identify various quantitative measures that are used and
might be used in making decisions in desegregation policy at
the federal level.

2. To describe the characteristics of alternative measures that
might be used for the same purpose.
3. To provide some bases for improving the a2ssessment at both the

efforts. Assessments of local effectiveness have been relevant
not only to the determination of fund allocation under ESAA but
to the provision of technical assistance under Title IV of the
Civil Rights Act (CRA); While the responsibility for funding
dessgregation eéfforts once funded by ESAA has been transferred

to the atates since this report was comsissioned, fund ulloca-



tions at the state level, as well as state enforcement activities, will
probably rely on status measures such as those discussed in this report.
Thres types of measures are exzmined in this study:
1. Measures relating to the degree of racial isolarion f(or
“racial balance") in & district.
3. The reduction of rzrial isolation measure used in detar-
mining the allocation of ESAA furds.
3. Measures assessing the consequences of white flight or
"resegregation,”
The analysis 15 based on four methods of inquiry:
1. Review of the veélevent literature.
2. Examination of the application for ESAA funds to determine
procedures used by local govermments.
3. Interviews with federal znd local officials who employ these
measures.
4. Simulation, where appropriats; of the use of different
measures to demonstrate the different conclasions that might
be reached if oneé measure rather than snother was employed.

‘ 11. Altarnative Approaches to Measuring School Segregation

and Desegregation
This section discusses slternative measures of school segregation and

diitihéniiﬁéé two major types of indices: . part C compares the indices in
more detail, using a hypothetical school district for illustrative calcu-
istions. Part D éxtends this comparison to show the effects of modifying
school racial compositions in variocus ways, and Par: E concludes the

sectdon:




Why Measure Segregation?
A great deal of scholarly work has been devoted to the development

and testing of various ways to measure segregationm. As will be nmoted
below, such activity has important uses in academic research and policy.
But not the least among the reasons for all the work in this area is the
existence of good data on the racial composition of residential areas
and schobls, enabling researchers to test and use their indices.

Researchers have found that it is quite useful to have a single mea—
sure of segregation. The attempt to measure segregation using a single
index has similarities to other attempts to measure complex distributions
with one mumber. Inevitably, a great deal of information is lost in such
a measurée, but the concomitant benefit is simplification. It is important,
lost: In addition, it is useful to explore thé’charscteristics of various
measures.

It is possible to distinguish two uses of segregation indices. First,
they may be used in &cholarly studies of race relations; urban economics;
fsolation” experienced by individuals: The second major use is in the
evaluatfon of public policies to reduce segregation. Segregation indices

may be used directly, as with ESAA, and OCR, in the allocatfon of budget
furds.

In measuring school segregation, the notion of racial isolation has
particular relevance. But what is meant by racial isolation? Does it
apply to minorities only;, or to a1l students? Is "isolation" a continuous

o dichotonious state? Assuming it applies to all students, one might



express the aggregate amount of racial isoiation in a schoel district as
oK - -
— ; i, I -
1 i, ) 3
vhere N, is the number of students in school type k and I is the amount of
racial Isolation in school type k. On the other hand, “racial isolation”

way refer only tc minority students, who may be isolated from the majority

-

population.

Figure 1 depicts several possible racial isolation functions in which
some index of isolation (seriousnes3) is plotted sgainst racial composition.
Figures 1A and 1D imply that schools with racizl compositions above or
below a certain level are defined as "isclated” and others are acceptable.
This dichotomous breakdown does not allow for gradations ih the degree of
isolation. The other functions do allow for gradations, however. As will
be seen below, these functions have their counterparts in segrepation

indices.

Leaving aside the question of continuous or dichotomous measures, what
points should be used in determining vhat schools are subject to isclation?
1f isolation measures psychological ot social damage from being separated
from the mainstream of society, should the limiting points Oy, + < « o M)
be defined in terms of the district, the larger urban area, or the nation?
Is a black student in an all=black school in Bostor any mers isolated than
a black student in an all-black schzol in Washington? If the ansver is Yes,

other measurcs of isclation cught to account for the racial composition of

two Mador Types of Segrepation Indices .

One could divide up the indices used to measure school segregition

and desegregation into two groups: absolute and relative: Absolute indices

5 8



Figure 1 .
Racial Isolation as & Function of
Racial Composition
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served im school enrollment patterns without any regard to the overall
racial makeup of the school district. For example, if “racial isolatior”
45 defined as schools with less than 5 percent or more than 95 percent
minority enrollment,; then one absolute measure is the proportion of stu-
dents in such schools.

Relative measures account for the fact that isolation is more difficult
to avoid in districts with very high or very low proportions of minorities.
isolation for example; in both Washington and in Minneapolis, vhere the
proportions of minority students differ widely. Relative messures of

desegregation thus focus on how wzll mixed students are, with cooplere

racial balance as one extreme and fomplete segregation as the other: While
standard, any district in theory can have racially balanced schools. 4
number of the relative measures have corollary measures in the absolute
measures and are of the form:

 Absolute measute

Maximum absolute measure
1f the Bbsolute measure has zero as its minisum, the relative measure is
bounded by zero and wne (or 100 percent). Table I lists a number of
One special Viriégﬁ of relative indices suggested by Pugh and others
(1978) 13 an sffort-based index. This index relates school segregation
to residentisl segregation. Instead of using complete racisl balance as

10




Table 1
tist of Selectzd Segrzgation Inddces
Absolute
1. Percentage of minority studests in schools with 90%2° or more minority
enrollments.
2. Percentage of studerts in schools with more than 902 or fewer than
102 minority studesnts.
3. Exposure - the racial composition in the average minority student's
schicol. N ,
»
MY = 5
i
where My * minorizy enrollment in schoel 1

(% W)

m‘ FE!\

IW = percent non-minority inm school 1

™

M = total minority enrollment

(The comparable non-minority index may be
defined anzlogously:)

Relative (For all, O = no segvegation; 100 = complete segregation.)

1. Percentage of minority students in schools with minority percentages

over 20%points higher than the district average. (Compares to
absolute index 1.)
3. Percentage of students in schoolas 200 OF more percentage points
the district averags,
3, Segregation Index. N
. <3
1-DIl=1- 2

where § NM = percent ron-minority ir the district and MX 18
defined as above.

L. Dissimilarity Index

T"iéf ;;ﬁ:i;
D=2 E MW

5. Concentration Index
C1 = L/5000

where L = area between diagonél line and Lorenz curve,
whete the Lorenz curve is the graph of cumulative minority

enrollment against cumulative non-minority enroliment:

&. Effort Index

2. obviously other percentages may be used (e.g., 95, 50, etc.)



pust deal. While it is not an absolutely bindimg constraint——racially
balanced schools are possible where neighborhoods are §égfé§étéaiifééi:
dential patterns suggest one dimension of the difficulty of school desegre-
gation. The more schools are desegregated "beyond” the level of neighbor-

time and cost, perhaps parental concern, and usuvally political resistance.
In addition, given recent Supreme Court decisions setting limits or the
extent of Constituticnally-mandated desegregation, this index may have
some role to play in court cases.

A Comparison of Several Major Segregation Indices

native measures of school segregation:* In this section; we will attempt
to illustrate and compare some of the best-known indices and several others
that are less well-known. In order to illustrate the differences among

the indices, a hypothetical school district is used for calculations.

Table 1 lists a number of absolute and relative measures of school
segregation. Among the absolute measures, the percentage of students (or
minority students) in schools within given racial compositicn ranges has
been one widely-used way of measuring segregation. These measuges correspond
to the dichotomous concepts of racial isolation, as shown in Figure 1A and
1B. The third measure, called here the "exposure rate,” is the percen-
tage of another race encountered by the average member of a given racial
group. " A reduction in racial isolation would be indicated, for example,
by a reduction in MX from 35 to 30 percent, assuming the overall composi-
tion of the district remained unchanges. The calculation of this index

12
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may be 1llustrated by using the data given for a hypothetical school dis=
trict in Table 2.

MX = [163(43:2) + 81(54:2) + 321(62.2) + 158(82.4) + 88(89.1)] / 811 = 64.4
The average minority student thus goes to a school that is 64.4 perceat
non-minority. The comparable measure for non-minority students is calcu-
lated as WX = 23.7, implying that the average non-minority student attends
a school that has 23.7 percent minority enrollment.

The need for relative measures of segregation is apparent in these
calculations, since the success a district has in balancing its schools
achievable exposure rates. The first two relative measures listed on
Table 1 attempt to take into account the district's overall racial mix by
defining isolation in terms of deviations from the mean racial composition.
The second index can easily be illustrated for the example in Table 2.

The percentage of students in schools more than 20 percentage points away
from the mean (over 46.9% or under 6.9%) is 9.5 (School 1): By comparison,
42.1 percent of all students attended schools 15 percentape points away
from the mean and 70.3 percent attended schools 10 points either side of

The third relative measure compares the calculated exposure rate and
the corresponding overall racial percentage; in effect measuring the per-
cent of the maxifim exposure achieved; This ratio s measured by the

desegregation index (DI):

or=% - ¥,
™ ™M

where NM and WX are exposure rates for minority and mon-minoricy students

and 73M and P4 are corresponding percentages. In order to make this a

I-:-m




Table 2

School Enroliment in a Rypothetical Disteict (Baseline Case)

Barollnents | Cunulative Percent

School  Minorlty  FoneMinority  Total (T) Percest M W Mimority Non-Minorlty
4] U Mnorlty ¥

1 163 194 287 5.8 20t 56 20:i 5.6

2 8l 9 Wi 5.8 10,0 &% 0l 10:0

.%11
=

1 529 B50 W8 3.6 B0 697
i 5§ %9 891 6 195 85 82 61,5
5 8 n 805 10,9 109 3.5  100,0 100.0
Totals 8L 2205 3016 %.9

WK ® 23,7 (Percestage minority eacountered by average non-ninority:)

15 DL 11.9 (1 midis desegregation iudex,)

D a 3,7 (issintlarity index.)

¢ = 42,0 (Concentration index.)




11
measure of segregation, that 1s, assign a value of 0 to complete racial
balsnce, this measure is subtracted from one. For the example in Table 2,

this index is calculated:

1-DI=WX =1-23.7=1L09.
-12M 26.9

This can be interpreted as, "This district has achieved al} but 11.9 per-
cent of the maximum possible exposure between minority and mon-minority
students.” This index is referred to below as the Segregation Index.

The Digsimilarity Index may be calculated as:

bedop|mo
4 I M 7]

where ﬁi and W, refer to ﬁiﬁaiiiy and non-minority enrollments in school
and M and W are district-wide enrollments. (Values of ﬂiiﬁ and W /W are
given in the Appendix under the Baseline Case.) This value is 35.7 for the
example, interpreted as meaning that 35.7 percent of minority students
vould have to be moved to other schools for there to be racial balance

in the district:

A fifth relative index is one not commonly used to measure segrega-
tion, but one commonly used in economic iﬁﬁiiéétiéﬁs. This measure is
based on a Lorenz curve and is referred to here as the Concentration
Index. The Lorenz curve is calculated by, first, ranking all schools by
percentage minority; starting with the most predominantly mimority school.
Then the cumulative percentage of minority and mon-minority enrollments
mirority students in the most predominantly minority schools go to school
with oaly 10 percent of the district's whites." These cumulative per-

centages are graphed in Figure 2. The concentration index is defined as




Figure 2
Lorenz Curve for Calculation

of Concentration Index
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13
the shaded area divided by the area of the entire triangle. The @ors
unequal the distribution of minority and non-minority students, the more
closely the shaded area will correspond to the triangle. In the hypo-
thetical district described above, this index is 42.0, implying that the

A final relative measure of segregation is the Effort Index; as de-
veloped by Pugh et al. (1978). Instead of comparing actual racial mixing
with maximum racial mixing in the district, the Effort Index compares
actual racial mixing in schools with the racial mix of neighborhoods. (If
the schools are more segregated than the corresponding neighborhoods; a
district gets a poor score. Conversely, if the schools in a district are
less segregated than the neighborhcods, a good effort score is achieved.)
One way of illustrating this kind of index using the Lorenz curve would
be to compare Lorenz curves for the schools and for neighborhoods. If
the school curve i& closer to the ciagonal, a good scere is obtained.

Although this s an innovative attempt at measurenent, there are
ssveral problems with the measure: First, the calculation of neighborhood
segregation--1ike school segregation--depends on the size of the unit of
observation. Unlike schools, however, neighborhoceds are not well-defined
and statistical units such as census tracts are arbitrary. Thus the stan-

dard of comparison——neighborhood integration--1s subject to arbitrary defini-

4

tions. Second, if one uses school districe attendance zones as neighborhoods ;
data collection will be a major problem. Not only are attendance zones

Comparison of Relative Indices

Because they may be compared between districts with different racial:
compositicns, relative indices are prefevable to absolute indices for most

applications. In order to analyze the characteristics of various relative

. | 1s
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thetical district described above in Table 2. Comparimg these concrete
examples makes it possible to illustrate general characteristics of the
indices: 1In the discussion that follows, the benchmark is the situation
shown in Table 2, referred to as Case I. For each of the other cases,
the racial composition of schools are altered according to some rule.
same &s that given in Table 2, since total enrollments in each school are
presumably limited by the school's capaedty.

In Case IA, the racial compositions of schools 1, 2, and 3 (those with
the largest proportions of minority students) are evened, as are the
compositions of schools 4 znd 5. Although compositions are only partially
evened, it would be fair to say that some desegregation had occurred.
Indeed, this is evident frow the decline in the Segregation Index from
11.9 to 10:4 and the decline in the Concentration Index from 42.0 to
36.2 (see Table 3). However, the Dissimilarity Irdex does not change at

dents attending schools with compositioss above and below the district
miesn. The composition of those schools on either side does not affect D.

Another way to see this is by observing, as Duncan and Duncan (1955)

i:fﬁéﬁgiﬁ such as that between Cases I and ﬁg
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Case 1A

Description: Racial coupositions of schools 1, 2, and 3 are balanced

Result:

School M W T Mz
1 123 164 287 43.0
2 76 101 177 43.0
3 366 484 850 43.0
4 130 767 897 14.5
5 116 689 805 14.5
Totals 8i1 2205 3016 26.9
WK = 24.1

1 - DI = 10:4

L,
L]
i
m\
[
~

R
W
[«
.
N




_ Table 3
Comparisons of Segregation Index

Calculations for Hypothetical Cases

It 111

2]
=
>

i-p1 - o o o
(Segregation Index) 62.1 34.6 11.9 10.4 2,6 2.2

D (ndex of o o o o o
Dissimilarity) 85.2 38,7 35.7 35.7 21.2 15.6

CI (oncen- o N o . - .
tration Index) 87.8 57.5 52.0 36.2 24.8 16.1

Percentage o

students attend-
ing racially iso-
lated schools,
defined as:

5.9 0

wn
(=

a) outside ¥ 100.0 36.2 9.
202 of mean

minority
(over 46.9,
under 6.9)

b) outside & 100.0 36.2 42.1 436 5.9 0
152 of mean
(over 41.9;
under 11.9)

c) outside & 100.0 36.2 70.3 1060:0 - 34;1 28,2
102 of mean
(over 36.9;
under 16.9)
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Figure 3
Comparisoms of Lorenz Curves

for Cases I and IA

100
of Noo-Minority
Enrollment

T s
50 100

Cumulative Percentage of
Minority Enrollment



1

A further example will iliustrate this weakness more graphically. Case
IB retaina the total enrollment of mincrity students in schools above and

below the district aversge but segregates thode schonls withim each group:
The result is onz all-minority school mnd one achool with fower than 2

percent minority students, Becguse the number of both groups of students

the Digsimilgrity Index does not change. Yet segregation is clesrly in-
cressed, as indicated by the increases in the other two indices. A major
wveakness of the Dissimilarity Index is, therefore, that it measures only
one aspect of the distridution of school racial compositions. Although it
normally moves with other indices, it cam be "fooled." It would mot be
impossible, for example, for a district to increase sctual segregation in
1ts achools vhile leaving the Dissimilsrity Index unchsnged.

Cases II, III, and IV are varisnts of the baseline Case 1. Caye IT
sizulates s limited attempt to desegregate schools by peiring schools 1 and
5 and balancing their racial compsaitions. As shown in Table 3, the values
enphasized that the smounts of esch decline are not comparable. The Seg-
regation Index declined 78 percent of its origingl value vhile the Dissim-
tlarfcy Index and the Concentratien Index beth declimel ouly 41 percemts
Figure & shows the Loren:z curves for cases 1-IV. The desegregstion achieved
by case I1's pxiring is shovn by the dotted line lying closer to the disponsl
than the line for Cass I. Case 1if simulates a more complete desegregation
effort, in which two sers of schools are paised. The yesult is that four
schools have racial compositicans within a percentsge point of éﬁt'iﬁbiﬁir
and the fifth ic some 14 percentage points avay. The Segregation Index
shows this as almost complerely desegregated, with ap index of 2.2, while
D and CI are 15.6 and 16.1, respectively.

: 23
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Description: Segregation is increased by cewcentrating minority students

in school 1 and non-minority students in school 3.

¥ minority

< 4
-8
o3

School

vy

48 129 177 27.1
.1

~N |
-3

230 520 850

233 664 897 3

- W ~
= [,
. Y
< I -

5 13 92 805
fotats 811 2205 1616

D& 35.7
wx = 17.6
i - DI e 34.6

CI = 57.5




Description:

20

Case II

Only Bciﬂ?’ois 1 and 5 are paired and racially balanced:.

Result:

School M W T
1 66 221 287
2 8l 96 177
3 321 529 850
4 158 739 897
5 185 620 805

Totals Bil 2205 3016 -

WX = 26.2

pe 21.2

€I = 24.8

25



Description: Schools 2 and 4 are paired

addition to schools 1 and 5 (Case IB).

CI = 16,1

<« g

Case III

and racially balanced in °

287
177
850
897
805
3016



Description: Official segregation:

L
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all minority students in schools 2,

4 and 5-ate sent to school 3 in exchange for equal mumbers

of non-minority students.

= DI = 62

(Y

D = 85.2
CI = 87.8

1

M W
163 124
0 177
648 202
0 897
0 805
811 2205



Figure 4
Lorenz Curves for Four

Hypothetical Cases
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Finally, a deliberate increase in segregation is simulated in Case 1V.
All minority students are transferred out of three schools. This results
in the expected increases in measured sepregation. Again, D and CI are
about 20 points higher than 1-DI. Clearly, one should not make too such
of the percentage changes in any index, however, for the magnitudes of
such changes differ significantly among indices.

Conclusfon and Evaluation

Figure S presents a summary of four segregation measures for the six
cases described in section D. As the cases are arrayed from "most” to
"least” segregated; two of the indices (1-DI and CI) fall throughout and
one falls of remains constant (D): The fourth index; the percentage of

students in schools more than 15 percentage points from the mean racial

to case I.

Based on these simulations and the previous work of others, we can
make the following observations about commonly-used measures of school
segregation.

1. Absolute messures of segregation may be most useful in determining
behavior (e.g.; white flight) or damage (e:g:; due to segregation),
but they are impractical for policy purposes because they do not
control for the overall racial composition of school districts.

2. Relative measures of segregation have the following properties
in common: they assign a value of 0 to racially balanced schools.

Aside from those points of agreement, they may differ markedly.

compositions that leave unchanged the number of minority

29




Figure 5 25
Index Calculations for Five

Hypothetical Cases

Concentration Index (CI)
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and non-minority stuvdents in schools above and below the
averag e percent minority.
b. The Dissimilarity Index and Concentration Index are quite
close, although the latter iamdex does not have the weakness
c. Both CI and D tend to be higher than (1-DI) for any given
racial distribution. This is true not only in the simula~

Zoloth (1976), as illustrated in Table 4.
3. All of the relative indices use racial balance as the "ideal" on
vhich an index value of zero is based. As Cortese, Falk, &
Cohen (1976) note; however; this may not be an appropriate point
of comparison. They argue, instead, that desegregation ought to
correspond to a randon assignment of all students; yet a random
assigrment would normally lead to measured segregation, because
it would not likely produce a perfectly even distribution. For
example, their figures imply that in a school system with 100 stu-
pinority that a random assigrment would be expected to produce &
Dissimilarity Index of 9:9 (p. 632). The Segregation Index (1-DI)
v would most likely yield a much smaller value, though it also would

be positive.

¥n conclusion, this assessment points up several important problems with t

to calculate and easy to interpret; the Segregation Index (1-DI) appears to
be better; Not only is the Segregation Index; which 1s the measure employed

by the Office for Civil Rights, also easy te ¢aleelate and interpret, it

31




Birmingham

Los Angeles

Segregared Indices for
Selected Districts in

1972

Hillsborough Co:; Floriia 18.1

Atlanta
Chicago
touisville

Baltimore

Jackson

New York City

Source: Zoloth (1976, pps 294-298).
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appears uo be more sensitive to changes in effect 've segregation. The
Concentration Index appears to be superior to the Dissimilarity Index in
its sensitivity to changes and its ability to be illustrated, ¢ hough it
is scmewhat more difficult to interpret.

1. Computing the “Effective Net Reduction" in Racisl

Isolation in the Asard of ESAK Funds

Introduction

Criteria for allocating ESAA funds include a ranking within categories
of school districts in tems of the amounts of reduction in racial iso-
lation that their plan will achieve. In early 1980, the previous formula
was altered to eliminate bias against districts with large minority popu-
Jations: Our analysis indicates that this change achieved some of its
objectives, but that a more direct measure will eliminate bias in the
existing systenm.

Azbiguities in Defining "Racisl Isolation”

The problem addressed by the new formula for measuring the reduc
tion in “racial isolation” was to not unfairly penalize a certain group
of districts. The notion of reducing “"racial isolation” implies that it
is better to have minority students in schocl with non-minority students
than in all-minority schools. Beyond that, however, there are any nusber
of indices that will measure the severity of racial isolation. The Addendum
to this section presents a comparison of thre¢ such indices: a dichoto-
mous iﬁaex; what we will call the NFRH éﬂaiié& of %rapaiéa Rule ﬁaﬁing)

Although they differ in the precise weights given, all of these indices

#This Addendum is repetitive to a large extent of this discussion

in the previous section; We include 1t here on the assumption that the

section of this paper might interest different readers, and thus should

stand on their owm.
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tend to show a reduction in racial isolation when minority students are

Boved from predominantly minority to predaninantly majority schools:

A serious problem vith any index of this sort—including the ESAA
index—1s that it tends to penalize districts which have large minority
populations and experieace increases in the overall proportion of mincrity
students: A district with 10 percent mipority students canm have all of
its minority students in schools with less than SO percent minority
enrollments, but this is impossible for a district with a 60 percent
minority enrollment. 1In deciding how to compare the reductionm in racial
isolation of various districts, how can these changes beyond the control
of the districts be controlled for?

The Two-Index Solution

The solution arrived at in the new ESAA ranking formula is to calculate
what amounts to both a percentage and ar absolute change in weighted minority
enrollments and to use the average of the two resulting ranking. This
s0lution seems to be based on the observation that large school districts
have experienced the largest percentage increases in minority enrollments
and are thus most severely disadvantaged by the NPRM method of calcula-
ting reduction in recial isolation.

While this correction may tend to approximate a solution to the
inequity of imposing an unaltered NPRM index, it focuses on the wrong
variable and thereby will tend to create other inequities. It is not the
size differences in districts that are the problem; but rather the dif-
ferences and changes in overall racial compositions across districts: if
tvo districts have the same number and racisl composition of schools and
each imposes identical desegregstion plans, their per-pupil reduction

in racial isolation will be the same no matter what their relative #:nes
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‘
ace. Size has no place in the evaluation of reduction in racial isola-
tion:
Siﬂula%ibﬁ {mylacd n

In the sizulation below, a simple example of two ‘ike-sized districts,

Base Case. Consider two districts, each of which begins with ten
schools and identical racial compositions.

Initial Fnroliments in Districts 1 + 2

) 2y 3) @ & (e ¢
Enrollment - Percemt NPRM
School Minority Non-Minority Total Minority Weight (2) X (6)
98 0 ()
0

=

98

[y

&~ N
s

- Q
Q

100 96 0

85 15 100 85 2 17

& w N

o
& 8
(=%
o w
(o] o
S o
o o
o~ w
L= ] o
[ I
L) *
o o
o
s 8B

8 2 98 100 2 1.0
100 2 1.0

10 2 28, 100 2
Total 455 545 1000

o
N
O
[ ]

g
E how

Time Two:; Between the base year and the second cbservstion of esch
district, both districts desegregate by exchanging 100 minority students
from the highest percentage minority schools (schools 1 + 2) with 100
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schools in district 2 experience an increase in minority esrollpents equal
to 10 percent of the original minority enrollment in each school: The
resulting enrollments are shown in the next two tables:.

Nev Enrollments in District 1

(Desegregation; No Change in Overall Enrollments)

1) ) 3) (%) ) (6) (¢))
Enrollment Percent  NPRM
School Minority Bon-Minority Total Minoricy Wefght (2) X (6)
Pl 48 52 100 48 1.0 48
P2 46 5% 100 46 1.0 46
3 85 15 100 85 .2 17
4 70 30 100 70 +5 35
5 50 50 100 50 1.0 50
6 40 60 100 %0 1.0 40
7 10 90 100 10 1.0 10
8 2 98 100 2 1.0 2
b 9 52 48 100 52 -9 46.8
kio _52 _48_ 00 S2 .9 _46.8_
Total 455 545 1000 7 342.6

The new NPRM index for district 1 is .764 (347/455), s change of +.417.

w
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New Enrollments in District 2

(Desegregation; 10 Percent Increase in Minority Enrollments)
) ) 3) @ () ~ (6) ¢))
- - Percent NPRM
School Minority Non-Minority Total Minoritv Weight (2) X (6)

1 58 52 110 53 .9 52.2
2 56 54 110 51 9 50.4
3 94 15 109 86 .2 18.8
3 77 30 107 12 .5 38.5
5 55 50 105 52 .9 49.5
6 &% 60 10% 62 1.0 &4,

7 11 90 101 1 1.0 11.

9 . 52 48 100 52 .9 46.8

10 52 48 100 52 9 _46.8

Total 501 545 1046 360.0

The new NPRM index for district 2 is :719 (360/501); an increase of culy
+.372. Although both districts pursued identical desegregation plans,
because of demographic changes beyond the control of district 2. While

one could agree that racisl isolation vas indeed greater in district 2,

the motivation behind the mew ESAA strategy obviously is Ehat it would bot be
fair to penalize district 2 for changes over which it had no control.

Attempts to correct these NPRM changes for the change in overall

vhere MX {s tha minority exposure index defined in Addendum and YV s the
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proportion of non-minority students in the district. The following table
surmarized the calculation of this index for these two districts.

Deseprepation (DI) Tndex Calculations

Base Case Districe 1 District 2
MX .227 .227

™ 545 545

c .58 .58
After Desegregation Districe 1 Discrict 2
MX 425 403
b . 545 .521

b1 .22 .22

In other words, this index successfully accounts for the differences in
depographic experienzes betueen the two districts. If this index vere
employed for the ESAA program, it vould be unnecessary to introduce size
into the decision process i{n order to achieve an equitab]- rule.

The simple sinulation above 48 & short-hand way of illustrating what
a more elaborate analysis would also show:
1. dncreases in minority enrollments and decreases in non-minoricy
enrollments will tend to show up &8s an incresse in racial fsolation,
holding school policy constant, .
2, there is no sizple way to correct the KPRM method for such
3. the use of a minority exposure index can successfully correct
for changes in the overall racial composition.

These conclusions suggest that districts should be ranked in terms
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ADDENDUM
A Comparison of Three Measures of the

Reduction in Racial Isolation

This appendiz considers three indices, each of which assigns more weight
First, a dichotosous measure might define schools with 50 percent or more
minority enrollments as “"racially isclated.” The index of progress in de-
segregation would then be the percentage of minority students in mon-isolated
racial isolation between 50 and 100 percent minority, as the Notice of Pro-
posed Rule Making (NPRM) method does: According tb this method minority
enrollments in predominantly minority schools are weighted according to
racial composition. For example, minority emrollments in schools 95X mi-
nority receive no weight; schools 70 = 74.9% receive 0.5 and schools 502 or
l12es receive full weight; Figure 1 compares the first two methods in

their veighting of various degrees of “racial isolatton." A third measure

of desegregation progress is the so-called “"racial exposure” index ., .

vhere W, asdN, are tha number of mon-minority and sinority otudents in

achool & and vhare IV, is the percentage of non-minority students in school

1. The waights implied by this measure for various racial compositions are

shown in Figure §. Whareas ths first two methods give equal waight to
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minority esrollments in all schools with over 50 percent minority popu-
lations, the minority exposure index gives welghts in proportion to the
non-minority population. All three methods imply that a mimority student
in a 99 percent non-minority school is less racially isolated than one in
a 99 percent minority school, but each assigns different weights to racial

compositions in between.
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One dilemma faced by policymakers concerns the trade-off between the
benefits of school desegregation and unintended comsequences, Such as
wehite flight." Desegregation is pursued because our society has determined
that there are benefits that arise out of contact between minority and other
children, that is, out of the eliminatfon of "racial isolation.” Empirical
vork on "white Flight" has shown, however, that many whites try to leave or
gation" of schools, but it may also result in increased residential segregation
in urban areas. The purpose of this note is to present a simple model for
considering these costs and benefits of desegregation over time.

Figure 7 presents a hypothetical graph of net benefits of racial
contact in schools over time, where the official date of school desegregation
is year t*. In this graph, the net benefits of racial contact in the district
are assumed to imcrease dramatically in the year of desegregation. In succeeding
yéars these net benefits fall due to resegregation. The net benefit of school
desegregaricn itself is the vertical distance between the net benefit curve
and the Zoited vertical line, showing the net bemefits existing before (or
45 the abgence of) the desegregation activity in year t*. -

As long as the desegregation benefit line is higher than the dotted line,

desegregation 1s clearly a success because it has increased net benefits to

dotted no-desegregation curve, as shown in Figure8? The curves in Figure8
imply that the net benefits following desegregation are actually lower after
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In this' case; it is Decessary to compare the extra benefits that desegregation
offers over the no-dessgregation (indicated by area M) sgainst the extra costs
(indicated through year t" by the area N).In this sense, desegregation may

in principle be evaluated a5 are other long-1ived public policies and projects.
Following this analogy, one can define the Present value of net benefits

from desegregation as:

T
V=PV (B ~B)= EEEE—— 1)
Y Es1 a+nt, D

vhere B and B_ are the net benefits of ractal contact with and without

desegregation and r is the rate of discount;

Thie simple analysis points up five important questions that must be
considered in waking such an evaluation:
Lﬁﬁﬁﬁﬂﬁmdﬁmﬁﬁﬁﬁﬁﬁﬁmimﬁﬁ&

benefit 15 expressed in dollars or in terms of some other referance
good, this is a fundamental questics. If society places no value
on racial contact, then desegregation would obvicusly not be worth
any costs.

2. Vhat are theadditional costs associated with desegregation? These
might include the costs of transportation, administration, :ad
disruption. A complete analysis would require that these costs

“be expressed in units comparable to the benefits above.
3. How loes school desegregation sffect the pumber of vhites 1o a district

market?
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4. What are the bemefits of residentizl desegregation?

5. How should costs and benefits in future years be compared to
costs and benefits today, i.e., vhat is the rate of discount?
A Model of Desegregation and White Flight

In order to give these questions a concrete application, I present beliow

a simple model of desegregation and white response: Consider a district with

a constant minority population of students and a variable number of whites.

The proportion of whites in the district (W) is determined by the number of
whites in the district, which is in turn a function of the extent of desegregation
(D). Desegregation affectc the desired proportions of wvhites in the district,
that is, the percentage of the district composed of whites who want to

remain (W):

Wk = Wx(D) (2)

An increase in desegregation is assumed to reduce this desired proportion of whites,
but the actual white percentage chunges slowly due to the difficulty of moving;

ad transferring schools and to the lags in the construction of new housing.
Thé actual White percentage is assumed to adjust incrementally tovards the
desired percentage, as given by & partial adjustment model:
U =Y =g (Wt =W _ €3y
We = Weop =8 Ot =W gy &)
vhere “': and W, _ ; sre the vhite oroportions in yesc t and t - 1 and § 15 a
_ o - > -
constant, D < s -~ 1.
extent of desegregation and the proportion of whites in the district:
B = B(D; W), (%)
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Racial contact for minority students rises with both D and W, thus both
derivatives are assumed to be positive: Combining equations (2) and (4)
and differentiating yields the effect of desegregation on the net benefits

of racial contact:

B — sy GWE L ool .
ap = B -+ B'(4), (5)

where B' (W*) an¢ E°(D) are partial derivatives of benefits with respect to
W% and D, respectively. The partial effect of desegregation, B'(D), is of
entire expression is ambiguous. If the induced white flight is great

enough; the long-run effact of desegregation may be detrimental.

In order to be more specific, consider the following rewritten model:
Wk & ap~8 )
A -lW - =g Vﬂ'i - W _ 3 (3)
W - W =sk-w ) (3)
_ - 775’—& I
Bt th ($5)

vhere D 15 the extent of desegrégation assumed to remain constant after
will increase the net benefits of racial contact in the long run if q > gp,
since the elasticity of B with respect to D [combining (6) and (7)) is
(q - gp). In other vords, as long as the benefit received from the extent
of desegregation exceeds the joint effecr of the loss of whites, desegre-
gatfon will have positive net benefit in the long runm.

In order to examine the pattern of benefits over time, however, it is
necessary to consider all three equations. Fot the purpose of simulation,
assume g * q* 1, p=2and 6§ = .1. The latter value impifes that only 10

percent of the desired charge in percent white takes place in a year.
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Finally, <assume the following starting values:

D= 0.5 (before "desegregation")

0.75

[~
L]

a =40
80

W
[+
Equation () implies that the increase in desegregation from 0.5 to 0.75

results in a new desired percentage white:

W& = 40/.75 = 53.3
The actual percentage white one year after desegregation is:

Wy = 80 + :1 (53:3 - 80) = 77.3
The benefit of racial contact increases from 3200 [(80)° (.5)] before
desegregation * - 4481 1(77;3)i (:75)] after one year of desegregation.
Table 1 summ: zes these simulated changes, and Figure 2 graphs the net
benefit figures:

It is clear in this example that desegregation produces positive net

Rossell (1978) finds that desegregation has net benefits for s similar
period.] Now, cén we say that desegregation is or is not vorth the costs
in this case? The answer to this guestion depends on the rate of discount.
1f piﬁiéﬁi and future benefits are treated equally*, that is, the discount
rate {8 zero, the present value of the stream is simply the sum of the

ést - 565 terms, which will be a negative number (specifically, minus
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discount rates. For exawple, a discount rate of 4 = .08 yields a pre-
sent value of $2211 after 10 years, while smaller discount rates will
positive results.

This model and simple example gserve to fllustrate that desegregation
policy may--or may not—be worthwhile when the long term costs of
resegregation are taken into account. The answer must depend on the

benefits and costs of desegregation itself, and the proper discount rate.

s 4



Table 5 45
) Sizulated White Enrollment and Net Benefits
for Hypothetical Example

Percentage:-Whites Net Bernefits from

Year b Desired Actual ” racial z:'o'ijti’cti

(W) ™) B, B, -3,

Previous 0.5 80 80 3200 0

1 0.75 53.3 77.3 4481 1281

2 0.75 53.3 74.9 4208 1008

3 0.75 53:3 72:7 3964 764

4 0.75 53.3 70.8 3760 560

5 0.75 53.3 69.1 3581 481

6 0.75 53.3 67.5 3417 217

7 0.75 53.3 66.1 3277 © 77

8 0.75 53.3 64.8 3149 - 51

9 0.75 53.3 3.6 3034 <166

10 0.75 53:3 62:6 2939 ~261

11 61.7 2855 ~345

12 60.9 2782 ~418

13 60.1 2709 ~491

14 594 2645 ~555

15 58.8 2593 -€07

16 58.3 2549 =651
Long run

) ]
|
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