
Measures of Distribution 
and Concentration

Pam Perlich
URBPL 5/6010: Urban Research

University of Utah
Revised 11/08/2006



Perlich, U of U

Measures

Index of Dissimilarity
• Compares subset to entire group – evenness

Location Quotient
• Relative Concentration

Hachman Index
• Index of Similarity – Weighted LQ

Gini Coefficient / Lorenz Curve
• Inequality



http://www.census.gov/hhes/www/housing/resseg/pdftoc.html
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http://www.census.gov/hhes/www/housing/housing_patterns/gettable_msa.html
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Study Overview

Measure changes in housing 
segregation – 1980, 1990, 2000
Used 5 measure, including the Index of 
Dissimilarity
Relied on decennial census data
Had to bridge changes in definitions for 
“apples-to-apples” comparison
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Bridges: Race / Ethnicity
Non-Hispanic Whites are reference group
• 2000:  White alone, Not Hispanic
• In the report, total population = non-Hispanic Whites + the subject 

minority group.
Other groups – 1990 categories:
• African American (Black)
• Asian and Pacific Islander (API)
• American Indian and Alaska Native (AIAN)
• Hispanic

For 2000
• Include those who selected a race alone or in combination with 

others
• Separate Asian and Native Hawaiian and Other Pacific 

Islander (NHOPI)
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Bridges: Areas

Housing Markets – Metropolitan Areas
• Independent and Primary MSAs (not 

consolidated)
• Measure same area as June 30, 1999 

definitions

Small Areas = census tracts 
• 2,500 to 8,000 people 
• Approximates “neighborhood”
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Index of Dissimilarity: Evenness

If ID = zero 
even distribution
• Distribution in 

sub areas is 
identical to 
distribution in 
total area

• Complete 
integration

Source: Iceland, John, Daniel H. Weinberg, and Erika Steinmetz, U.S. Census Bureau, Series CENSR-3, Racial and Ethnic 
Residential Segregation in the United States: 1980-2000, 2002.
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Index of Dissimilarity: Evenness

If ID = one 
uneven 
distribution
• Subgroups are 

concentrated 
spatially

• Complete 
segregation

Source: Iceland, John, Daniel H. Weinberg, and Erika Steinmetz, U.S. Census Bureau, Series CENSR-3, Racial and Ethnic 
Residential Segregation in the United States: 1980-2000, 2002.
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Calculation for Hispanics
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Summing data for all census tracts (there are i) within a given area

ti is the total population in tract i

pi is the Hispanic share (proportion) of the population tract i

T is the total population of the larger area (e.g., city or metro)

P is the Hispanic share (proportion) of the population in the larger area

Source: Iceland, John, Daniel H. Weinberg, and Erika Steinmetz, U.S. Census Bureau, Series CENSR-3, Racial and Ethnic 
Residential Segregation in the United States: 1980-2000, 2002.

Note: In the report, the index is calculated as if non-Hispanic Whites and the minority 
group in question were the only two groups in the total population.
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Perfect Equality

900

90

Tract 2

1,000100Total 
Population

10010Hispanic 
Population

TotalTract 1

Note: In the report, the index is calculated as if non-Hispanic Whites and the 
minority group in question were the only two groups in the total population.
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Example: Perfect Equality
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If Hispanics are the same share (proportion) of the population in all tracts

•pi = P

•pi - P = 0

•Numerator is zero

•ID = zero

Source: Iceland, John, Daniel H. Weinberg, and Erika Steinmetz, U.S. Census Bureau, Series CENSR-3, Racial and Ethnic 
Residential Segregation in the United States: 1980-2000, 2002.

Note: In the report, the index is calculated as if non-Hispanic Whites and the 
minority group in question were the only two groups in the total population.
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Example: Complete Inequality
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Note: In the report, the index is calculated as if non-Hispanic Whites and the 
minority group in question were the only two groups in the total population.
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Example: Perfect Inequality
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All MSAs Index of Dissimilarity-
1980, 1990, 2000 (Tract)
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Note: AIAN: American Indian and Alaska Native; API: Asian and Pacific Islander; NHOPI: Native Hawaiian and Other Pacific Islander.

Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, 
http://www.census.gov/hhes/www/housing/housing_patterns/gettable_msa.html Perlich, U of U



Salt Lake Ogden MSA Index of Dissimilarity-
1980, 1990, 2000 (Tract)
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Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, 
http://www.census.gov/hhes/www/housing/housing_patterns/gettable_msa.html

Note:  Salt Lake Ogden MSA (1999 OMB definition) contains Davis, Salt Lake, and Weber counties.
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Note: AIAN: American Indian and Alaska Native; API: Asian and Pacific Islander; NHOPI: Native Hawaiian and Other Pacific Islander. Salt Lake Ogden MSA (1999 
OMB definition) contains Davis, Salt Lake, and Weber counties.

Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, http://www.census.gov/hhes/www/housing/



All MSAs and Salt Lake Ogden MSA 
Index of Dissimilarity- 2000 (Tract)
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Note: AIAN: American Indian and Alaska Native; API: Asian and Pacific Islander; NHOPI: Native Hawaiian and Other Pacific Islander. Salt Lake Ogden MSA (1999 
OMB definition) contains Davis, Salt Lake, and Weber counties.

Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, http://www.census.gov/hhes/www/housing/



Salt Lake Ogden MSA Index of Dissimilarity, 2000 -
Tract and Block Group
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Note: AIAN: American Indian and Alaska Native; API: Asian and Pacific Islander; NHOPI: Native Hawaiian and Other Pacific Islander. Salt Lake Ogden MSA (1999 
OMB definition) contains Davis, Salt Lake, and Weber counties.

Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, http://www.census.gov/hhes/www/housing/
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Index of Dissimilarity- All MSAs
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Source: Iceland, John, Daniel H. Weinberg, and Erika Steinmetz, U.S. Census Bureau, Series CENSR-3, Racial and Ethnic 
Residential Segregation in the United States: 1980-2000, 2002.
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Index of Dissimilarity -
Salt Lake Ogden MSA

Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, 
http://www.census.gov/hhes/www/housing/housing_patterns/gettable_msa.html
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Index of Dissimilarity – Tract and 
Block Group, 2000
Salt Lake Ogden MSA

Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, 
http://www.census.gov/hhes/www/housing/housing_patterns/gettable_msa.html
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Index of Dissimilarity for Places in Utah, 2000: 
American Indian and Alaska Native (AIAN)
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Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, 
http://www.census.gov/hhes/www/housing/housing_patterns/gettable_msa.html
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Index of Dissimilarity for Places in Utah, 2000: 
Asian and Pacific Islander (API)
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Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, 
http://www.census.gov/hhes/www/housing/housing_patterns/gettable_msa.html
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Index of Dissimilarity for Places in Utah, 2000: 
Asian
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http://www.census.gov/hhes/www/housing/housing_patterns/gettable_msa.html
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Index of Dissimilarity for Places in Utah, 2000: 
Native Hawaiian & Other Pacific Islander (NHOPI)
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Source:  U.S. Bureau of the Census, Housing Patterns data retrieval system, on-line retrieval 10/30/2006, 
http://www.census.gov/hhes/www/housing/housing_patterns/gettable_msa.html
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Index of Dissimilarity for Places in Utah, 2000: 
Black or African American
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Index of Dissimilarity for Places in Utah, 2000: 
Hispanic or Latino
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Location Quotient

Relative concentration
Measure of specialization
0 < LQ < 
LQ > 1 indicates concentration relative to 
reference region
LQ>1 is sometimes used to identify basic 
industries

∞
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Location Quotient Formula

LQi : Location Quotient local industry i

ei   :  total employment in local industry i

Ei  :  national employment in industry i

et   :  total local employment

Et  :  total national employment

LQi = [(ei / et) / (Ei / Et)]
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Location Quotient Calculation
 Employment 

in Industry i 
Total 

Employment 
Industry Share of 

Area 
Local Area 10 100 10% 
Local Area 
Share of 
Base Area 

 
2% 

 
1% 

 
N/A 

Base Area 500 10,000 5% 
 

 

LQi = [(ei / et)  /  (Ei / Et)]

2 = [(10%)  / (5%)]
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Hachman Index

Index of similarity
Weighted location quotients
If the HI = 1 
• Distribution of subject area is identical to 

reference region
• All location quotients are = 1

Value of HI is sensitive to extent of 
industry detail
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Hachman Index Formula
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UTAHj EMPEMP
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HI 1

EMPUTAHj is the share of total Utah employment in industry j

EMPUSj is the share of total US employment in industry j

HI is the reciprocal of the sum of LQs weighted by industry shares
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Hachman Index Formula
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EMPUTAHj is the share of total Utah employment in industry j

EMPUSj is the share of total US employment in industry j

HI is the reciprocal of the sum of LQs weighted by industry shares
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Labor Share
LQUtahUS  Industry (j)

.25 or ¼Hachman Index

4=(4x1)+(0x0) +(0x0) +(0x0)
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Weighted 
by Share
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Labor Share
LQUtahUS  Industry (j)

.50 or ½Hachman Index

2=(2 x (0.5))+(2 x (0.5))+(0x0) +(0x0)
Mean LQ 
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by Share
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Labor Share
LQUtahUS  Industry

1Hachman Index

1=(1 x .25)+(1 x .25)+(1 x .25)+(1 x .25)
Mean LQ 
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by Share
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Utah’s Hachman Index, 1969 – 94

Source: Pamela S. Perlich (1994) “Diversification and the Utah Economy,” pages 207-213 from The 
Economic Report to the Governor (Salt Lake City, Utah: Governor’s Office of Planning and Budget).

Note: Index is calculated with 2-digit SIC employment data for Utah relative to the U.S.



Perlich, U of U

Economy.com Uses HI
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Note: NAICS is the North American Industry Classification System.  See www.census.gov/naics.html
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Lorenz Curve

Measure of inequality: example - wealth
45° line indicates perfect equality
Plot the cumulative distribution of wealth 
of the population
• Array data from low to high
• Calculate cumulative distribution
• Further the curve is from the 45° line more 

unequal distribution
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Lorenz Curve
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Lorenz Curve
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The bottom 50% 
have 28% of the 
total wealth.
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Gini Coefficient 
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Gini Coefficient 
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Perfect Equality: 
Gini = 0

The curve 
becomes the 

45° line.



Perlich, U of U

Gini Coefficient 
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Perfect Inequality: 
Gini = 1

The curve collapses to 
the x axis.
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Summary

Index of Dissimilarity: (Un)Evenness
• 0 < ID < 1

Location Quotient: Relative Concentration
• 0 < LQ < 

Hachman Index: Index of Similarity 
• 0 < HI < 1

Gini Coefficient / Lorenz Curve: Inequality
• 0 < GC < 1

∞


