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Figure 1.  2000 United States Census Block Group boundaries. 

 
Figure 2.  2010 United States Census Block Group boundaries. 
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Using this technique to reconsolidate census block groups which were divided between 

2000 and 2010 and also using block groups which were consolidated in 2010 even though they 

may have been separate in 2000, the result, which can be seen in Figure 3, was 48 distinct 

geographical areas which from here on out will be referred to as Consolidated Block Groups or 

CBGs.  The values from CBGs which may have contained multiple block groups in either the 

2000 or 2010 census were averaged to create a single, comparable value for the CBG. 

 
Figure 3.  Consolidated Block Groups (CBGs).  
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Methodology 

         Determining if there is a relationship between economic segregation and gentrification 

will require three steps.  The first two steps will be the measurement of gentrification and 

economic segregation individually.  The broad nature of the term “gentrification” and some of its 

many meanings are discussed at length in the literature review portion of this paper, however for 

this analysis it will be defined as an increase in property value disproportionate to that of the 

study area as a whole.  In order to quantify gentrification, I have created an index based on the 

change in median rent and median assessed property values for each block group in the study 

area for both 2000 and 2015. 

 Using Median Gross Rent (Dollars) data from the 2000 Decennial Census and the 2011-

2015 American Community Survey 5-year estimates, the percentage of change was calculated 

for each block group.  Using Washington County Assessor data of assessed property value for 

individual parcels, a median property value for each consolidated block group was calculated for 

2001 and 2015 and the same calculation made to arrive at a rate of change in the median assessed 

property value for each block group between 2001 and 2015 as described in (1) where vi  refers to 

the median property value in CBG i and 𝑟i refers to the median rent in CBG i.   

𝛥𝑣𝑖 + 𝛥𝑟𝑖 = (
(𝑣2)𝑖 − (𝑣1)𝑖

(𝑣1)𝑖
) + (

(𝑟2)𝑖 − (𝑟1)𝑖

(𝑟1)𝑖
) 

 (1) 

The rates of change for median rent and median assessed property values were then averaged to 

create an index representing both aspects of the real estate market as shown in (2).  This value 

will be referred to from here on out as the Gentrification Index (G). 

𝐺𝑖 =
𝛥𝑣𝑖 + 𝛥𝑟𝑖

2
 

                       (2) 
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The measurement of economic segregation was further divided into four categories:  the 

segregation of poverty (P), the segregation of affluence (A), a segregation index (S), and Theil’s 

Information Theory Index (H).  The segregation of poverty was measured by determining the 

percentage of households in each census block group that were earning less than $20,000 per 

year in 2000 and 2015 according to Household Income data from the 2000 Decennial Census and 

the 2011-2015 American Community Survey 5-year estimates.  The rate of change between 2000 

and 2015 was then calculated as a measurement of the change in the segregation of poverty for 

each census block group.  Likewise, the segregation of affluence was calculated using the 

percentage of households in each census block that earn $100,000 per year or more before using 

that data to calculate the change which occurred between 2000 and 2015.  The Segregation Index 

was calculated by adding A and P and then calculating the change in the sum as shown in (3). 

Si = (A2 + P2)i - (A1 + P1)i 

(3) 

 The last measurement of economic segregation being used in this analysis was calculated 

using Theil’s Information Theory Index or Multi-Group Entropy Index which measures the 

evenness of the distribution of multiple groups (Iceland, 2004).  First entropy (E) is calculated 

for the entire study area as shown in (4), where Пb refers to a particular income bracket’s 

proportion of the population. 

𝐸 = ∑(П𝑏)

𝑏

𝑏=1

ln[
1

П𝑏
] 

                 (4) 

Next entropy is calculated for each CBG as shown in (5), where Пbi is a particular income 

bracket’s proportion of the population within CBG i. 
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𝐸𝑖 = ∑(П𝑏𝑖)

𝑏

𝑏=1

ln[
1

П𝑏𝑖
] 

(5) 

Finally, H is calculated as the weighted average deviation of each CBG’s entropy from that of 

the study area as a whole as shown in (6) where T is the population of the study area and ti refers 

to the population of CBG i (Iceland, 2004). 

𝐻 = ∑[
𝑡𝑖(𝐸 − 𝐸𝑖 )

𝐸𝑇
]

𝑛

𝑖=1

 

(6) 

H was calculated for each block group in both study years using the disaggregated Household 

Income data from the 2000 decennial census and the 2011-2015 American Community Survey 5-

year estimates.  Subsequently the 2000 scores were then subtracted from the 2015 scores, as 

shown in (7), to measure the amount of change in distribution evenness. 

𝛥Hi = (H2 - H1)i  
(7) 

 The third step was to test for correlation between the Gentrification Index and each of the 

four measures of economic segregation using Spearman’s Rank correlation coefficient which is 

shown in (8). 

𝜌 = 1 − (
6𝛴𝑑2

𝑛3 − 𝑛
) 

(8) 

The goal of this final step is to determine the likelihood and strength of any relationship between 

economic segregation and gentrification in the study area between 2000 and 2015. 
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Additionally, a series of color maps were drawn to illustrate the geographical difference 

in each of these calculations.  The maps along with scatter plots including regression lines were 

used for visual and spatial analysis.  All calculations were performed in Microsoft Excel or 

RStudio.  Maps were made using Esri’s ArcGIS ArcMap and scatter plots were created using the 

ggplot package in RStudio.  
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Results & Analysis 

 According to the United States Bureau of Labor Statistics, prices for rent of shelter were 

44.23% higher in 2015 versus 2000.  As shown in Figure 4, of the 48 Consolidated Block Groups 

(CBGs), two had a decreased median rent value and 21 increased by less than the 44.23% rate of 

inflation for shelter.  Twenty-four CBGs had changes in median rent which were higher than the 

inflation rate with six of those being more than twice the inflation rate.  In 1 CBG the population 

decreased to zero over this time period rendering this measurement null. 

 
Figure 4.  Change in median rent between 2000 and 2015. 

 

 The change in value per acre, shown in Figure 5 was positive in every CBG from 2000 to 

2015.  The net positive change was greater than 100% in 26 CBGs with six of those being higher 

than 200% while 22 CBGs had an increase in median property value of less than 100%.  Of 

those, four increased by less than 50%. 
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Figure 5.  Change in median value per acre between 2000 and 2015. 

 

 
Figure 6.  The Gentrification Index (G) incorporates changes in property values and median rent 

between 2000 and 2015. 
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There is strong evidence of a weak positive correlation (ρ = 0.34, p-value = 0.02) 

between the change in median rent from 2000-2015 and the change in median property value 

from 2001-2015.  The Gentrification Index (G), shown in Figure 6, is an average of those two 

values and ranges from the lowest value of 0.22 to the highest value of 3.19 with an average of 

0.89. 

 
Figure 7.  Change in Segregation of Poverty (P), or the percentage of households earning less 

than $20,000 per year, between 2000 and 2015. 

 

 Despite inflation and a federal increase in the minimum wage, the percentage of 

households in each CBG making less than $20,000 per year only declined by an average of 

4.69%, from 30.52% to 25.82%.  The number increased in 17 CBGs and, as can be seen in 

Figure 7, increased by over 10% in five of those.  CBG 40, which includes a few blocks just 

north of the intersection of Martin Luther King Jr. Blvd. and Razorback Rd., had the highest 

percentage of households earning less than $20,000 per year in income in 2000, 79.73%, and is 
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the same CBG mentioned above as being excluded from our calculations due to a population of 

zero in 2015 (down from 668 residents in 2000). 

 The percentage of households with income over $100,000 per year on the other hand 

increased in 41 of the 47 CBGs with data for both 2000 and 2015 (see Figure 8).  The average 

increase was by 13.10% (from 8.27% in 2000 to 21.37% in 2015) with five CBGs increasing by 

over 30%.  Four CBGs had decreases in the percentage of households making over $100,000 per 

year and two stayed at 0%. 

 
Figure 8.  Change in Segregation of Affluence (A), or the percentage of households earning at 

least $100,000 per year, between 2000 and 2015. 

 

 Excluding the depopulated CBG 40, the number of CBGs with over 50% of households 

earning either less than $20,000 per year or more than $100,000 per year climbed from 12 in 

2000 to 18 in 2015.  The average rose from 38.79% in 2000 to 47.20% in 2015. 

 Theil’s H, also known as the Multi-Group Entropy Index, measures as a distribution or 

lack of distribution of the population of a specific area across multiple different groups (Iceland, 
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2004).  In general, a lower score indicates more entropy or a more diverse distribution of the 

population while a higher score indicates a more segregated population.  The average value of H 

in 2000 was 0.05 which increased to 0.09 by 2015.  The value of H increased in all but 5 of the 

CBGs with data available for both years.  While the maximum value of H in 2000 was 0.13, the 

maximum value of H in 2015 was 0.23.  Figure 9 shows the change in H in the study area 

between 2000 and 2015.  

 
Figure 9.  Change in the Multi-Group Entropy Index (H) value between 2000 and 2015.  

Generally, a greater increase indicates an increase in income segregation while a greater decrease 

indicates an increase in income diversity. 

 

 There may be a negative correlation between the changes in segregation of affluence and 

segregation of poverty between 2000 and 2015 as well as between changes in segregation of 

affluence and Theil’s H.  However, p-values are not low enough for these statements to be made 

in confidence.  Additionally, there appears to be weak, negative correlation between G and the 

change in segregation of poverty from 2000 to 2015 with no significant correlation found 


