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Chapter 6
Empirical Relationships Among Indices

In this chapter I present analyses that document various aspects of the empirical 
relationships among the segregation indices examined in this study. I document 
both situations where the indices consistently agree and also situations where they 
often disagree. I then offer observations on what may be learned from considering 
these two situations. In addition, I use portions of the chapter to review several prac-
tical issues researchers may want to consider when using the indices in empirical 
studies.

I start by reviewing results from a large, comprehensive data base of index scores 
for White-Minority segregation comparisons. More specifically, the data base con-
tains segregation scores for White-Black, White-Latino, and White-Asian compari-
sons for 960 core-based statistical areas (CBSAs). CBSAs are constructed from 
counties. I applied the 2010 definitions to data from 1990 to 2000 to obtain index 
scores using constant area boundaries at these three points in time. The full data set 
includes index scores computed using data for three different spatial units – census 
blocks, census block groups, and census tracts. I focus primarily on the scores com-
puted using block-level data because block groups and census tracts are too large to 
use for assessing segregation in smaller CBSAs.

Massey and Denton (1988:299) note that multiple options for areal units can be 
conceptually defensible. Citing prior research by Duncan and Duncan (1955b) and 
Taeuber and Taeuber (1965) as well as drawing on their own experiences, Massey 
and Denton also note that, while index scores consistently run higher when segrega-
tion is calculated using smaller areal units, block-based and tract-based index scores 
tended to correlate closely in the studies they considered. This suggests that findings 
regarding patterns in cross-city variation in segregation and trends over time in seg-
regation will tend to be similar whether using scores computed from tracts, block 
groups, or blocks. However, an important qualification must be noted on this point. 
It is that these findings are based on studies using a relatively small number (N ≈ 60) 
of large metropolitan areas and the findings do not hold in broader data sets. Thus, 
I obtain similar findings as reported in these earlier studies when I restrict the 
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 analysis here to include only the largest metropolitan areas. However, I find that the 
choice of spatial unit is much more consequential when I use the full data set which 
includes hundreds of smaller metropolitan CBSAs and micropolitan CBSAs.

The reason choice of spatial unit matters more in broader samples is simple; 
tracts are too large to reveal segregation patterns in smaller CBSAs. Indeed, the 
number of tracts in micropolitan CBSAs is often very small – sometimes falling to 
single digits. As a result, tracts are not viable units for assessing segregation in 
smaller communities; tracts consistently yield low scores when closer inspection of 
residential patterns reveals that segregation is clear and pronounced. In contrast, 
census blocks can reliably detect segregation patterns in all CBSAs regardless of 
size. The difference between index scores based on tracts and index scores based on 
blocks is consistently much larger in small- and medium-sized CBSAs. Accordingly, 
I use scores based on block data in analyses involving the full range of metropolitan 
and micropolitan CBSAs. When I use scores based on tract or block group data I 
restrict analysis to include only large metropolitan CBSAs.

Index scores for my full CBSA analysis data set are based on block-level group 
population counts obtained from Summary File 1 in 2000 and 2010 and from the 
PL-94 (voter redistricting) File for 1990. The data for Whites, Blacks, and Asians do 
not include Latinos and the data for Latinos include persons of all races. The analy-
ses reported here are based on 4,319 White-Minority comparisons for CBSAs where 
both groups in the segregation comparison have overall population counts of at least 
1,500. In all there are 1,718 White-Black comparisons, 1,754 White-Latino com-
parisons, and 847 White-Asian comparisons.

Table 6.1 provides descriptive statistics summarizing the distributions of index 
scores for G, D, R, H, and S obtained for each of the three White-Minority compari-
sons. Several patterns stand out in the results. One is that scores for G and D consis-
tently run higher than scores for R, H, and S. This is evident when comparing values 
at the mean and also at the five quantile values examined. A related pattern is that 
scores for R, H, and S are relatively similar at the median and above (i.e., at P50, P75, 
and P90), but scores for H and especially S are noticeably lower below the median 
(i.e., at P25 and especially at P10). The analyses reported in the previous chapter pro-
vide a basis for understanding both of these patterns. S typically generates smaller 
group differences on contact with Whites because S registers the original untrans-
formed pairwise contact scores (p). In contrast, G, D, R, and H subject the original 
or “raw” contact scores (p) to a nonlinear rescaling that consistently serves to exag-
gerate group differences in contact with Whites when the original “raw-score” con-
tact differences are small (i.e., when average values of p are relatively high for both 
groups) and S is likely to take a low value. As noted in the previous chapter, the 
nonlinearity in the y-p scaling function is more dramatic for G and D. This causes 
their scores tend to consistently run somewhat higher than the other indices. One 
practical implication of these findings is that one should keep these inherent “scale” 
differences in index values in mind when making comparisons across different indi-
ces. For example, as a rule of thumb, I suggest the three- and four-category schemes 
for characterizing levels of segregation in broad categories in Fig. 6.1.

6 Empirical Relationships Among Indices
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Table 6.1 Descriptive statistics for indices of uneven distribution for White-Minority comparisons 
for CBSAs for 1990, 2000, and 2010

N of 
cases Mean SD IQR IDR P10 P25 P50 P75 P90

Gini Index (G)
White-Black 1,718 86.8 6.9 8.4 16.8 77.7 83.3 88.1 91.7 94.5
White-Latino 1,754 76.1 9.0 12.2 23.7 63.2 70.6 77.3 82.7 87.0
White-Asian 847 79.8 7.5 10.8 19.6 69.1 74.8 80.9 85.6 88.6

Dissimilarity Index (D)
White-Black 1,718 71.5 8.6 10.9 21.8 60.3 66.2 72.1 77.2 82.1
White-Latino 1,754 59.3 9.3 12.8 24.6 46.6 53.1 59.7 65.8 71.3
White-Asian 847 64.1 8.8 12.6 23.9 52.0 57.8 64.6 70.4 75.9

Hutchens Square Root Index (R)
White-Black 1,718 51.5 10.9 14.5 28.2 37.5 44.1 51.8 58.7 65.8
White-Latino 1,754 36.6 10.6 15.4 28.0 22.6 28.6 36.5 44.1 50.5
White-Asian 847 42.5 10.3 14.7 27.8 28.0 35.3 43.0 50.0 55.8

Theil Entropy Index (H)
White-Black 1,718 48.9 12.9 18.0 35.0 30.3 39.9 49.4 58.0 65.3
White-Latino 1,754 32.6 9.1 12.7 22.9 21.1 26.0 32.2 38.7 44.0
White-Asian 847 30.7 6.8 8.4 16.5 22.6 25.9 30.4 34.4 39.1

Separation Index (S)
White-Black 1,718 43.5 18.3 28.1 49.7 16.1 29.4 46.4 57.5 65.8
White-Latino 1,754 25.6 12.3 19.2 33.2 9.6 15.4 24.8 34.6 42.8
White-Asian 847 15.7 8.4 9.9 20.4 7.7 9.7 13.2 19.6 28.1

Source: Index scores are calculated use block-level data from U.S. Census summary files. 
Comparisons are excluded if the minority group total population is under 1,500. SD is standard 
deviation, IQR is interquartile range, IDR is interdecile range, and P10-P90 are selected percentiles

Fig. 6.1 Suggested schemas for placing index scores within broad groupings for levels of 
segregation
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Regarding group comparisons, all five indices suggest that White-Black segrega-
tion is consistently higher than both White-Latino segregation and White-Asian seg-
regation. Index scores are higher for the White-Black comparison at the mean and 
at every quantile listed in the table. Interestingly, the absolute and relative differ-
ences in how scores vary across group comparison are smallest for G, which has the 
highest scores on average, and they are largest for S, which generally takes much 
lower scores. The magnitude of the differences across group comparisons for D, R, 
and H fall in between the larger differences seen for S and the smaller differences 
seen for G. When comparing median values, the maximum difference across group 
comparisons is 10.8 points for G, 12.4 points for D, 15.3 points for R, 19.0 points 
for H, and 33.2 points for S.1

The indices tell a less consistent story regarding the comparison of White-Latino 
segregation and White-Asian segregation. G indicates the two are roughly similar 
but with White-Asian segregation being slightly higher. D and R clearly indicate 
that White-Asian segregation is higher. H indicates the two comparisons are similar 
but with White-Latino segregation being slightly higher. In contrast, S indicates that 
White-Latino segregation is considerably higher than White-Asian segregation. At 
both the mean and the median, S for the White-Latino comparison is higher by at 
least 10 points than S for the White-Asian comparison and the mean and median for 
S for the White-Latino comparison is at least double the level of S for the White- 
Asian comparison.

Close inspection of the underlying distributions of residential outcomes reveals 
general patterns similar to those seen in the example for Houston, Texas discussed 
earlier. Specifically, S is higher for the White-Black comparison because the White- 
Black segregation routinely involves high levels of group separation and neighbor-
hood polarization and S is lower for the White-Asian comparison because 
White-Asian segregation almost never involves even moderate levels of group sepa-
ration and neighborhood polarization. White-Latino segregation stands in between; 
it routinely involves moderate levels of group separation and polarization and occa-
sionally involves high levels. The level of White pairwise contact with Whites 
across CBSAs is very high in both of these White-Minority comparisons; for exam-
ple, at the median it is 94.4 % for White-Black comparisons, 94.5 % for White-
Latino comparisons, and 97.9 % for White-Asian comparisons. Thus, the difference 
in S across the different White-Minority comparisons arises primarily due to differ-
ences in the levels of pairwise contact Blacks, Latinos, and Asians have with Whites. 
For Blacks the median for pairwise contact with Whites across CBSAs is 46.6 %, 
for Latinos it is 68.0 %, and for Asians it is 84.4 %. The “flip” side of these values – 
that is, average pairwise same-group contact for the minority group – tells a similar 
story. It averages 15.6 % for Asians, 33.0 % for Latinos, and 53.4 % for Blacks.

Taken together, these results reveal that residential separation from Whites is low 
for Asians, moderate for Latinos, and high for Blacks. Recall that, for separation 
and polarization to be high, both groups in the comparison must reside in neighbor-
hoods where their group predominates (i.e., when both have high levels of pairwise 

1 Comparisons at the means of the distributions yield similar patterns.
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same-group contact). This is why, in sharp contrast to overall or pairwise isolation, 
separation and polarization are independent of city racial composition. Under even 
distribution, an imbalanced racial mix for the city will cause one group to experi-
ence a high level of same-group contact but it also will cause the smaller group to 
experience a low level of same group-contact. So, regardless of city ethnic composi-
tion, segregating forces must be operating for both groups to have high-levels of 
same-group contact. The results just reviewed indicate that Whites consistently 
have high-levels of (pairwise) same-group contact. This is not simply due to city 
racial composition. If it was merely a function of racial composition, Blacks, 
Latinos, and Asians also would experience high levels of contact with Whites when 
same-group contact is high for Whites. But the reality is that same-group contact for 
both groups is above the level expected under even distribution.

Other indicators (not reported in the table) further confirm that White-Black seg-
regation routinely involves substantial group residential separation and neighbor-
hood polarization while White-Asian segregation almost never does and the pattern 
for White-Latino segregation falls in between. One such indicator is whether at least 
half of the population in both groups in the comparison lives in a neighborhood 
where their group constitutes at least 60 % of the population. This outcome can 
never occur under even distribution under any city racial composition. So when it is 
observed, it is a clear sign that segregation dynamics have produced group separa-
tion and neighborhood polarization. This result is seen in 44.5 % of White-Black 
comparisons, 11.8 % of White-Latino comparisons, and only 1.5 % of White-Asian 
comparisons. Thus, clear separation and polarization is rare for White-Asian segre-
gation and uncommon for White-Latino segregation but common for White-Black 
segregation.

6.1  When Do Indices Agree? When Can They Disagree?

Table 6.2 presents simple and squared correlations among the scores of the indices 
for White-Minority segregation comparisons for CBSAs in 1990, 2000, and 2010 
previously reported in Table 6.1. Squared correlations are reported above the diago-
nal and are in bold typeface. Simple linear correlations are reported below the 
 diagonal. As noted earlier the full analysis data set includes a total of 4,319 White-
Minority segregation comparisons where the minority population was 1,500 or 
more. Due to this large sample size all of the correlations reported in the table are 
statistically significant at conventional levels and so statistical significance is not 
specifically noted in the table. As a last preliminary comment, note that the table 
includes correlations for scores for the symmetric version of the Atkinson index 
(A[0.5]) as an added point of comparison.2

2 This is primarily to document that A is an exact function of H, which is less well known to 
sociologists.
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The results in the table document several interesting findings. One is that scores 
for indices that are related to the segregation curve – namely, G, A, D, and R – cor-
relate very closely.3 The associations among G, A, and D are particularly high. The 
lowest simple linear correlation among them is 0.984 and the lowest squared cor-
relation is 0.967. Correlations of R with A and D also are very high. The correlation 
of R with G appears to be lower with a squared correlation of 0.936 but closer 
inspection reveals that G and R have a very close relationship that is mildly nonlin-
ear. This is not surprising as R has an exact nonlinear relationship with A, specifi-
cally A R R= -( )2 ² , which in turn has a close linear relationship with G.

Figure 6.2 provides graphical depictions of the associations among indices 
reported in Table 6.2. The scatterplots make it clear that relationships among these 
four indices – G, A, D, and R – are exceedingly close, even closer than the high 
correlations suggest if one takes account of the mild nonlinearities in several of the 
relationships. Indeed, in any pair combination, the multiple squared correlations 
for predicting the values of any one index based on the value of one of the other 
indices plus either its square or its square root (depending on the index combina-
tion) exceeds 0.969 in all cases. These close associations reflect the fact that the G, 
A, D, and R all assess segregation outcomes consistent with the principle of segre-
gation curve dominance. As noted earlier, this means that all of these indices are 
geared to registering group differences in rank order standing on pairwise contact 
with Whites (p).

The results reported in Table 6.2 also document a second important finding; the 
correlations involving H and S are lower than the correlations observed among G, 

3 Specifically, G, A, D, and R satisfy the principle of “segregation curve dominance” which means 
that when comparing two cases the index will indicate that segregation is lower for a case if its 
segregation curve is somewhere above and nowhere below the segregation curve for the other case.

Table 6.2 Relationships among indices of uneven distribution for White-Minority segregation 
comparisons in CBSAs in 1990, 2000, and 2010a

All cases (N = 4,319)

G A D R H S

G – Gini Index 1.0000 0.9671 0.9679 0.9355 0.7982 0.3031
A – Atkinson Index (A[0.5]) 0.9834 1.0000 0.9673 0.9793 0.6277 0.2170
D – Dissimilarity Index 0.9838 0.9835 1.0000 0.9692 0.6838 0.2709
R – Hutchens Index 0.9672 0.9896 0.9845 1.0000 0.6739 0.2520
H – Theil Index 0.8934 0.7923 0.8269 0.8209 1.0000 0.8181
S – Separation Index 0.5505 0.4658 0.5205 0.5020 0.9045 1.0000

aSquared correlations are reported above the diagonal (in bold, italic). Index scores are computed 
using block-level data from U.S. Census Summary File 1 and PL-94. Cases are for White-Black, 
White-Latino, and White-Asian segregation comparisons excluding CBSAs where the total minor-
ity population is under 1,500
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A, D, and R. Unlike G, A, D, and R, H and S are not related to the segregation curve. 
It is perhaps not surprising then that H and S are more strongly associated with each 
other (squared correlation of 0.818) than with the other indices. The H-S scatterplot 
in Fig. 6.2 documents that the correspondence between H and S is close at high 
values but is weaker when one of the indices takes a lower value. This accounts for 
why the correlation between H and S is not as high as those seen among G, D, A, 
and R. Generally, but not always, scores for H run higher than scores for S. This 
tendency is more pronounced when S is in the low-to-moderate range (e.g., below 
40). The squared correlations of H with G, A, D, and R are not as high as the squared 
correlation of H with S; but they are moderately strong and run from a low of 0.628 
to a high of 0.798. The squared correlations of S with G, A, D, and R are much 
lower across the board. They run from a low of 0.217 to a high of only 0.303.

Fig. 6.2 Scatterplots depicting relationships among indices of uneven distribution for White-
Minority segregation comparisons in CBSAs in 1990, 2000, and 2010 – full analysis sample 
(Note: scores are for White-Black, White-Latino, and White-Asian segregation comparisons com-
puted using block-level data from U.S. Census summary files)

6.1 When Do Indices Agree? When Can They Disagree?
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Figure 6.3 presents selected scatterplots from Fig. 6.2 to highlight particular 
results. It shows that the correspondence of H with G, D, and R is relatively close at 
high and low values of H, but it is looser in the mid-ranges of H. In the case of the 
relationship of R with H, values of R rarely fall more than a few points below values 
of H; less than ten percent of cases are lower by more than five points and none are 
lower by 10 points. However, in the low-to-middle ranges of H (i.e., 25–50), the 
values of R often are substantially higher than the values of H with R exceeding H 
by more than 10 points in over a quarter of cases. In the case of the relationship of 
D with H, values of D always are well above values of H and again it is evident that 
the D-H discrepancies are largest in the low-to-middle range of H (i.e., 25–50). A 
similar pattern is seen in the relationship of G with H. Values of G always are well 
above values of H and the G-H discrepancies tend to be largest in the lower middle 
range of H (i.e., 20–40).

S has a close correspondence with G, D, and R only when values of S are high- 
to- very high. When values of S are not high, the relationships between S and these 
three indices are weak and inconsistent. The reason for this is that values of G, D, 
and R can and frequently do vary over wide ranges when S is at low-to-moderate 
values. To be sure, G, D, and R can and sometimes do agree with S and take low-to- 
moderate values when S takes low-to-moderate values. But G, D, and R also can 
and often do take high values when the value of S is low.

It is instructive to consider the comparison of S with D. Scores of D are never 
lower than scores of S, but the amount by which D exceeds S can and does vary 
dramatically across comparisons. For example, when S is in the range of 15–25, the 
interdecile range for the difference between D and S is 27.5 points with more than 
ten percent of scores for D falling below 47 and more than 10 % exceeding 73. 
Similarly, when S is in the range of 35–45, the interdecile range for the D-S differ-
ence is 22.6 with over ten percent of scores for D below 56 and more than 10 % 
above 78. The patterns for S compared with G are similar. Scores for G are never 
below D and thus run considerably higher than scores for S. But the amount by 
which G exceeds S varies greatly. For example, when S is in the range of 15–25, the 
interdecile range for the difference between G and S is 25.3 points with more than 
10 % of scores for G falling below 64 and more than 10 % falling above 88. Similarly, 
when S is in the range of 35–45, the interdecile range for the G-S difference is 19.0 
points with more than 10 % of scores of G falling below 73 and more than 10 % 
exceeding 91.

The pattern for S compared with R is similar to those just described for D and G 
but with one difference; scores for R occasionally are lower than scores for S. This 
is not typical and, when it occurs, R is lower than S only by a small amount. The 
more important finding is that the values of R, like values of D and G, can vary 
greatly at a given level of S. For example, when S is in the range of 15–25, the inter-
decile range for the R-S difference is 31.3 points with over 10 % of scores for R 
below 23 and more than 10 % above 53. The same variability in scores for R is seen 
when S is in the range of 35–45. In this situation, the interdecile range for the R-S 
difference is 29.9 points and it is not uncommon to observe scores of R ranging at 
or below 29 to at or above 59.

6 Empirical Relationships Among Indices
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Fig. 6.3 Scatterplots depicting relationships of H and S with G, D, and R for White-Minority 
segregation comparisons in CBSAs in 1990, 2000, and 2010 – full analysis sample (Notes: scores 
are for White-Black, White-Latino, and White-Asian segregation comparisons computed using 
block-level data from U.S. Census summary files)

6.1 When Do Indices Agree? When Can They Disagree?
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Summing up, indices that are closely associated with the segregation curve – 
namely, G, A, D, and R – correlate at high levels with each other, but less so with H 
and much less so with S, two measures not linked to the segregation curve. These 
findings depart dramatically from previous findings of high correlations among all 
indices of uneven distribution. For example, Duncan and Duncan’s (1955a) land-
mark methodological study reported that D, G, and S were correlated at high levels 
and suggested the correlations were so high that there was little practical benefit to 
gain from considering measures beyond D which had advantages in ease of calcula-
tion and interpretation. More recently, the valuable and influential methodological 
study by Massey and Denton (1988) similarly reported very high levels of correla-
tion among G, A(0.50), D, H, and S with the lowest correlation among the indices 
being 0.89 (for the correlation between G and S).

Why are these correlations reported in these previous studies so high when cor-
relations of G, A, D, and R with H and S reported here are moderate-to-weak? The 
answer traces to basic differences in research design across the studies. Specifically, 
the difference in findings traces to difference in the samples of cities considered and 
to differences in the spatial units used when computing segregation scores. 
Regarding the differences in the samples of cities, the studies by Duncan and 
Duncan (1955a) and Massey and Denton (1988) both were based on 60 cities con-
sisting primarily of the largest metropolitan areas in the country. Duncan and 
Duncan examined cities for which tract data had been tabulated in the 1940 census 
and the sample was primarily, but not exclusively, comprised of the largest metro-
politan areas in the country. Massey and Denton developed their analysis sample by 
first taking the 50 largest metropolitan areas and then including an additional 10 
metropolitan areas with large Latino populations. Regarding spatial units, both 
studies used tract-level data when computing segregation scores. While this is a 
common practice, it is not well suited for assessing segregation for smaller groups 
or for assessing segregation in smaller communities. These two aspects of the sam-
ples used in the landmark studies by Duncan and Duncan (1955a) and Massey and 
Denton (1988) tend to minimize differences between measures that emerge in the 
much broader sample used here. To be clear, the results reported in these earlier 
studies are not incorrect. But the results reported in these studies do not generalize 
beyond large metropolitan areas.

I provide evidence to support this conclusion with several analyses. To begin I 
replicated the analysis reported in Table 6.2 using a subset sample of 58 CBSAs that 
corresponds as closely as possible to the cities used in Massey and Denton’s (1988) 
study.4 I found that the correlations among indices obtained using this subsample 
were consistently higher, often by substantial amounts and were never significantly 
lower in comparison to correlations using the broader sample. For example, the cor-
relation of D and S using scores computed from block data was 0.5205 in the 
broader sample and 0.6433 in the Massey and Denton subsample. I then examined 

4 Two cases in the Massey and Denton sample are not included in the subset of cases examined 
here. In the 2010 CBSA definitions used here their areas of Paterson-Clifton and Jersey City are 
assigned to the New York-White Plains-Wayne CBSA Division.
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correlations using index scores computed from tract-level data instead of block- 
level data. The correlations among indices increased by substantial amounts and 
closely matched the correlations reported in Massey and Denton (1988). For exam-
ple, the correlation of scores for D and S based on tract-level data in the subsample 
of cases corresponding to the Massey and Denton sample was 0.9248 and replicates 
the value of 0.92 reported in Massey and Denton.

These analyses establish that the associations among segregation indices are mark-
edly lower when study designs draw on a broader sample of cities and assess segrega-
tion using block data instead of tract data. For example, when computing scores using 
tract data the squared correlation between D and S is 0.8552 (r = 0 9248. ) for the 
Massey and Denton subsample of CBSAs. It drops to 0.5895 (r = 0 7678. ) when 
using the broader sample. Both values are much higher than the squared correlation 
of 0.2709 (r = 0 5205. ) observed for the broader sample of CBSAs using scores com-
puted from block-level data.

Table 6.3 explores the issue in more detail by reporting the correlation and 
squared correlation of D and S using subsets of segregation comparisons grouped 
by the size of the populations in the segregation comparisons (a close correlate of 
city population size). Correlations are reported separately for index scores based on 
tract, block group, and block data. Several patterns are clear.

• Correlations are consistently stronger for scores computed using tract data and 
weaker for scores computed using block data.

• Correlations are stronger for comparisons for CBSAs with populations of 
500,000 and even stronger for CBSAs with populations of 1,000,000 or more. 
This  pattern holds generally for scores computed using tract, block group, and 
block data.

Table 6.3 Relationships among indices of uneven distribution by size of combined group 
populations for White-Minority segregation comparisons in CBSAs in 1990, 2000, and 2010a

CBSAs by size of combined group populations (in 1,000 s)

All < 100 100–249 250–499 500–999
1,000– 
1,999

2,000  
or More

Correlation of Dissimilarity Index (D) and Separation Index (S)
Tracts 0.7678 0.6821 0.7042 0.8108 0.8739 0.9154 0.9355
Block groups 0.7862 0.7467 0.7337 0.8043 0.8634 0.9111 0.9306
Blocks 0.5205 0.6581 0.4099 0.3123 0.4649 0.6979 0.7190

Squared Correlation of Dissimilarity Index (D) and Separation Index (S)
Tracts 0.5895 0.4652 0.4959 0.6574 0.7637 0.8380 0.8752
Block groups 0.6181 0.5576 0.5383 0.6469 0.7470 0.8301 0.8660
Blocks 0.2709 0.4331 0.1680 0.0975 0.2161 0.4871 0.5170

N of cases 4,319 1,689 1,183 631 392 277 147
aIndex scores are computed using data from U.S. Census Summary File 1 and PL-94. Cases are for 
White-Black, White-Latino, and White-Asian segregation comparisons excluding CBSAs where 
the total minority population is under 1,500
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These results support the general conclusion that correlations between indices 
are consistently weaker when using broader, more heterogeneous samples of cities 
and when using index scores computed for blocks instead of tracts. As a final check, 
I replicated these results using alternative versions of index scores that corrected for 
index bias (discussed in Chaps. 14 and 15), a potential concern when using index 
scores computed from block-level data. The relevant results were fundamentally 
similar and strengthen the conclusion I offer here.

I now answer the questions posed in the heading for this section of the chapter, 
“When do different indices agree?” and “When can they disagree?” The previous 
discussion provides a preliminary answer. Indices are more likely to agree in studies 
that focus on large metropolitan areas and compute index scores using tract-level 
data. Conversely, indices are more likely to disagree in studies that use broader 
samples and/or compute index scores with block-level data. But why is this so? Two 
findings provide clues. One is that cities in the Massey and Denton sample have 
higher levels of relative minority presence and the other is that correlations among 
indices are consistently higher when the relative size of the minority population is 
larger. Among the CBSAs segregation comparisons that meet the criterion of having 
at least 1,500 in population for the minority group, relative minority presence is 
consistently higher in the subset of CBSAs in the Massey and Denton subsample 
and this is true for all three White-Minority comparisons considered.

This is consequential because correlations among indices are higher when pair-
wise minority group proportions are moderate-to-high.5 Evidence for this is pre-
sented in Fig. 6.4 and in Table 6.4. Table 6.4 is organized in three panels. The top 
panel gives correlations among index scores computed from block-level data for the 
subset of White-Minority segregation comparisons where the two groups in the 
comparison are similar in relative size; specifically, these are the subset of 510 seg-
regation comparisons where the pairwise proportion for the smaller group in the 
comparison is in the range of 0.30–0.50. The key finding documented here is simple 
and compelling; the correlations among all of the indices are extremely high. The 
weakest relationship observed is between G and R with a simple linear correlation 
of 0.9697 and a squared correlation of 0.9403. Figure 6.4 presents the scatterplots 
for these same relationships. It documents that the relationships are even stronger 
than the simple linear correlations suggest as the lower correlations involve rela-
tionships that are very close but mildly nonlinear. When the nonlinearities are taken 
into account, all relationships are near exact. For example, the G-R combination has 
the lowest squared linear correlation (0.9403) but regressing G on R and the square 
root of R yields a multiple R-square statistic of 0.9859.

The middle panel of Table 6.4 presents results for White-Minority segregation 
comparisons where the pairwise proportion for the smaller group in the comparison 
is the range of 0.10–0.30. The key finding documented here is that, while the cor-
relations are generally lower, they all remain very high. Thus, the lowest squared 

5 More carefully, correlations are higher when the two groups are similar in size; that is, when P 
and Q are equal. The distinction is relevant in segregation comparisons where Whites are the 
smaller group; for example, White-Latino segregation in San Antonio and El Paso.

6 Empirical Relationships Among Indices

http://dx.doi.org/10.1007/978-3-319-41304-4_14
http://dx.doi.org/10.1007/978-3-319-41304-4_15


69

correlation is 0.8660 for the D-S relationship and nine of the fifteen correlations 
exceed 0.95.

The bottom panel of Table 6.4 reports correlations among index scores for the 
subset of White-Minority segregation comparisons where the minority group is 
small in relative size. Specifically, it reports correlations for cases where the pair-
wise proportion for the smaller group in the comparison is under 0.10. Two findings 
warrant mention. First, the correlations among G, D, A, and R – the four measures 
related to the segregation curve – remain high; the lowest squared correlation is 
0.9432 for the G-R combination. Second, and more importantly, the squared 
 correlations involving H and S – the two measures not related to the segregation 
curve – drop off considerably, especially correlations involving S. The squared cor-
relation of 0.8370 between H and S is fairly high. But squared correlations of H with 
G, D, A, and R fall in a substantially lower range of 0.7056–0.7543 for H and the 

Fig. 6.4 Scatterplots depicting relationships among indices of uneven distribution for White- 
Minority comparisons in 1990, 2000, and 2010 – subset of CBSAs with Minority Proportion  
≥ 0.30 (Notes: scores are for White-Black, White-Latino, and White-Asian segregation compari-
sons computed using block-level data from U.S. Census summary files)
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squared correlations of S with these measures fall in a much lower range of 
0.3132–0.3756.

I highlight the most important points of the above discussion as follows.

• Scores for all popular segregation indices consistently agree and correlate closely 
with one another when the two groups in the comparison are similar in size.

• Scores for popular segregation indices that are closely related to the segregation 
curve – G, D, A, and R –consistently agree and correlate closely with one another 
regardless of relative group size.

• Scores for popular segregation indices not related to the segregation curve – H 
and S – correlate closely with each other even when relative group size is imbal-
anced (i.e., when the pairwise proportion for the smaller group is under 0.10).

• Scores for H and S correlate closely with scores for G, D, A, and R when relative 
group size is relatively balanced (i.e., when the pairwise proportion for the 
smaller group is ³ 0 10. ). But the correlations fall off substantially, especially 

Table 6.4 Relationships among indices of uneven distribution by group proportions for White-
Minority segregation comparisons in CBSAs in 1990, 2000, and 2010a

G A D R H S

CBSAs where the smaller pairwise group proportion ≥ 0.30 (N = 510)
G – Gini Index 1.0000 0.9799 0.9795 0.9403 0.9618 0.9690
A – Atkinson Index (A[0.5]) 0.9899 1.0000 0.9690 0.9799 0.9825 0.9754
D – Dissimilarity Index 0.9897 0.9844 1.0000 0.9641 0.9843 0.9898
R – Hutchens Index 0.9697 0.9899 0.9819 1.0000 0.9932 0.9789
H – Theil Index 0.9807 0.9912 0.9921 0.9966 1.0000 0.9958
S – Separation Index 0.9844 0.9876 0.9949 0.9894 0.9979 1.0000

CBSAs where the smaller pairwise group proportion ≥ 0.10 and < 0.30 (N = 1,163)
G – Gini Index 1.0000 0.9750 0.9751 0.9339 0.9339 0.8699
A – Atkinson Index (A[0.5]) 0.9874 1.0000 0.9748 0.9805 0.9520 0.8660
D – Dissimilarity Index 0.9875 0.9873 1.0000 0.9663 0.9580 0.8857
R – Hutchens Index 0.9664 0.9902 0.9830 1.0000 0.9714 0.8874
H – Theil Index 0.9664 0.9757 0.9788 0.9856 1.0000 0.9694
S – Separation Index 0.9327 0.9306 0.9411 0.9420 0.9846 1.0000

CBSAs where the smaller pairwise group proportion < 0.10 (N = 2,646)
G – Gini Index 1.0000 0.9761 0.9628 0.9432 0.7515 0.3756
A – Atkinson Index (A[0.5]) 0.9880 1.0000 0.9791 0.9801 0.7056 0.3132
D – Dissimilarity Index 0.9812 0.9895 1.0000 0.9797 0.7271 0.3325
R – Hutchens Index 0.9712 0.9900 0.9898 1.0000 0.7543 0.3581
H – Theil Index 0.8669 0.8400 0.8527 0.8685 1.0000 0.8370
S – Separation Index 0.6129 0.5596 0.5766 0.5984 0.9149 1.0000

aSquared correlations are reported above the diagonal (in bold, italic). Index scores are computed 
using block-level data from U.S. Census Summary File 1 and PL-94. Cases are for White-Black, 
White-Latino, and White-Asian segregation comparisons excluding CBSAs where the minority 
population is under 1,500
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those involving S, when the pairwise proportion for the minority group is low 
(i.e., below 0.10).

6.2  Why Does Relative Group Size Matter?

The difference of means framework provides a basis for gaining insight into these 
findings. In this framework segregation index scores are obtained as differences of 
group means on segregation-relevant residential outcomes (y) that are scored from 
area proportion White (p) via index-specific scaling functions y f p= ( ) . It is obvi-
ous that scores for different indices will correlate more closely when the index- 
specific scaling functions y f p= ( )  for the indices involved are similar. Conversely, 
correlations among scores will be lower when the scaling functions involved differ. 
The graphs in Fig. 5.1 introduced earlier documented how the scaling functions 
vary across indices. In the case of S, the scaling function is linear. The scaling func-
tions for the other indices are nonlinear with nonlinearity being more pronounced 
for some indices than for others. Specifically, the graphs in Fig. 5.1 documented that 
the nonlinearity is least pronounced for H and progressively more pronounced for 
R, D, and G. This helps explain why scores for G, D, and R consistently correlate 
closely. It also helps explain why scores for S correlate more closely with scores for 
H than with scores for G, D, and R.

The scaling function for S is invariant across variation in relative group size; y 
is always a simple, one-to-one linear function of p. Significantly, the scaling func-
tions for all of the other indices vary systematically with relative group size. 
Specifically, the “amplitude” of the nonlinearity in the scoring function is most 
pronounced when relative group size is highly imbalanced and it is least pro-
nounced when relative group size is equal (i.e., 50/50). Figures 6.5 and 6.6 docu-
ment this for the Theil index (H) and the Hutchens square root index (R) by plotting 
the scaling function y f p= ( )  with values of relative group size set variously at 
0.01, 0.05, 0.20, 0.50, 0.80, 0.95, and 0.99. The variation in nonlinearity is particu-
larly easy to summarize for these two functions because they are smooth and con-
tinuous. Nonlinearities in the scaling functions for G and D behave in a similar 
manner, but are more complicated visually because the functions involve mono-
tonic but irregular step  functions. 

Figures 6.5 and 6.6 show that in all four cases the nonlinear functions departure 
from linearity is mildest when groups in the segregation comparison are similar in 
size and it grows increasingly more pronounced as groups become more unequal in 
size. Since the scaling function for S is always linear, this explains why scores for S 
correlate more closely with scores for the other indices when groups are equal in 
size and less closely, sometimes markedly so, when the two groups in the compari-
son are unequal in size. In general, the difference between any two index-specific 
scaling functions is least pronounced when groups are equal in size and it grows 
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larger as groups become more unequal in size. This accounts for why index scores 
generally correlate more closely when groups are equal in size and correlate less 
closely when groups are unequal in size.

The potential discrepancies between scores for different indices follow a very 
clear pattern. At one end of the spectrum there are indices like G and D which reg-
ister residential outcome scores (y) based on scaling functions that involve more 
pronounced nonlinearities (as seen in Fig. 5.1). On the other end of the spectrum are 
indices like H and S which register residential outcome scores (y) based on scaling 
functions that involve only mild nonlinearity (H) or simple linear scaling (S). Under 
all conditions scores for G and D consistently run higher than scores for H and 
S. But there are big differences in how this plays out depending on the group size 
comparison. When group size is relatively balanced (e.g., pairwise proportion for 
the smaller group is 0.15 or higher), scores for G and D will run higher than scores 
for H and S and will fall in a narrow range of variation at any particular level of H 
or S. In contrast, when group size is imbalanced (e.g., pairwise proportion for the 
smaller group under 0.10), scores for G and D will run higher than scores for H and 
S but they may fall in a sizeable range of variation at any particular level of H or S.

This is documented in Fig. 6.7 which plots values of D against values of H and S 
for three sets of cases.6 The first panel of the figure depicts the D-H and D-S rela-

6 Results for G and R are not shown, but are similar. I highlight results for D because it is used more 
often in empirical studies.

Fig. 6.5 Scoring y = f(p) for computing Theil’s H as a difference of group means on scaled contact 
(Curves reflect y = f(p) for Theil’s H based on y = Q  +  [(E-e)/E]  /  (p/P  −  q/Q) for selected values of 
proportion White in the city (P). Moving from the top curve to the bottom curve, the selected val-
ues for P are: 0.01, 0.05, 0.20, 0.50, 0.80, 0.95, and 0.99, respectively. The diagonal line reflects 
y = f(p) for S)
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tionships for all CBSAs. The second panel depicts the same relationships for the 
subset of CBSAs where the pairwise proportion for the smaller group is 0.15 or 
higher. The third panel depicts the relationships for the subset of CBSAs where the 
pairwise proportion for the smaller group is below 0.10. Note that I exclude CBSAs 
with the very lowest values (i.e., values below 0.02) on pairwise group proportion 
so it will be clear that the pattern observed in this panel is not determined by extreme 
cases. The scatterplots in the second panel document that, when the groups in the 
segregation comparison are relatively similar in size, D varies in a narrow range at 
any particular level of H or S. The scatterplots in the third panel document that, 
when the groups in the segregation comparison are somewhat unequal in size, D 
varies in a much larger range at any specific level of H and S. On the low end, the 
variation in D extends down to the levels seen in the second panel of the figure. On 
the high end the variation in D is considerable and often ranges 25–35 points above 
scores on the low end. The first panel combines the CBSAs in the second and third 
panels and also includes CBSAs where the smaller group meets the group size 
requirement of 1,500 in population but has a pairwise proportion of less than 0.02. 
This amplifies the pattern seen in the third panel by extending the range of variation 
on both the high and low ends at any given level of H and S.

Figure 6.7 documents that popular indices of uneven distribution can and often 
do yield highly discrepant results. When this happens, a specific substantive inter-
pretation applies. The pattern of segregation in these situations involves extensive 

Fig. 6.6 Scoring y = f(p) for computing Hutchens’ R as a difference of group means on scaled 
contact. Curves reflect y = f(p) for Hutchens’ R based on y Q p P q Q= + -( ) -( )1 pq PQ/ / / /  for 
selected values of proportion White in the city (P). Moving from the top curve to the bottom curve, 
the selected values of P are: 0.01, 0.05, 0.20, 0.50, 0.80, 0.95, and 0.99, respectively. The diagonal 
line reflects y = f(p) for S
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Fig. 6.7 Scatterplots depicting relationships of D with H and S for White-Minority comparisons 
for CBSAs in 1990, 2000, & 2010 (Notes: scores are for White-Black, White-Latino, and White- 
Asian segregation comparisons computed using block-level data from U.S. Census summary files)
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group differences in displacement from parity but does not involve high levels of 
group residential separation and neighborhood polarization. The combination 
comes about because indices such as G, D, and R can respond with high scores 
when displacement from parity involves group differences in pairwise contact that 
are quantitatively small. Indices that register group separation and neighborhood 
polarization take low values in these situations because the two groups are living 
together, not apart, with most minority individuals living with Whites and few resid-
ing in predominantly minority residential areas (e.g., ghettos and barrios). It is 
important to be aware of this possibility for many reasons not the least of which 
being that it affects the potential policy implications of eliminating uneven distribu-
tion. When group separation and area polarization are absent, majority-minority 
differences in residential outcomes will change little when uneven distribution is 
eliminated. When separation and polarization are present, the residential outcomes 
experienced by minority individuals can potentially change dramatically when 
uneven distribution is eliminated. I believe this is an important aspect of the corre-
spondence, or lack of it, between different indices. Accordingly, I review the issue 
in more detail in Chaps. 7 and 8.
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