
 

 

APPENDIX B. 

Data for Forsyth County Neighborhood 

Opportunity Atlas 
 

(Created February 2022) 



 

 

 

 

Table of Contents 
INTRODUCTION .............................................................................................................................................. 4 

DATA AND VARIABLES ................................................................................................................................... 4 

Access/Infrastructure Variables................................................................................................................. 4 

Health Insurance Variables .................................................................................................................... 4 

Internet Subscription Variables .............................................................................................................. 5 

Distance to Grocery Stores Variables..................................................................................................... 5 

Distance to Parks/Rec Facilities Variables ............................................................................................. 6 

Housing and Built Environment Variables ................................................................................................. 6 

Housing Vacancy Variables .................................................................................................................... 7 

Tree Canopy Variables ........................................................................................................................... 7 

Residential Land Variables ..................................................................................................................... 8 

Street Connectivity Variables ................................................................................................................. 8 

Total Code and Zoning Violation Rate Variables ................................................................................... 9 

Residential Property Condition Variables .............................................................................................. 9 

Mortgage Burdened Variables............................................................................................................. 10 

Rent Burden Variables ......................................................................................................................... 11 

Homeownership Variables ................................................................................................................... 11 

Age of Housing Stock Variables ........................................................................................................... 12 

Home Value Variables .......................................................................................................................... 12 

Foreclosure Rates Variables ................................................................................................................. 13 

Justice & Social Capital Variables............................................................................................................. 13 

Census Mail Return Rate Variables ...................................................................................................... 13 

Incarceration Rate Estimate Variables ................................................................................................ 14 

Overall Crime Rates Variables ............................................................................................................. 15 

Violent Crime Rates Variables.............................................................................................................. 15 

Assault Rates Variables ........................................................................................................................ 16 

Vandalism Rates Variables .................................................................................................................. 17 

Active Registered Voter Participation Rates in the 2020 General Election Variables ......................... 18 

Economic Well Being ............................................................................................................................... 18 

Poverty Rate Variables ......................................................................................................................... 18 

Households on SNAP/Food Stamps Variables...................................................................................... 19 

Income Inequality Variables ................................................................................................................ 19 



 

 

 

 

Education Variables ................................................................................................................................. 20 

Spatially-Weighted School Performance Score Variables.................................................................... 20 

Spatially Weighted Reading Level Variables........................................................................................ 21 

Spatially Weighted Math EOG Scores .................................................................................................. 22 

High School Dropout Variables ............................................................................................................ 22 

Health & Wellness Variables.................................................................................................................... 23 

Disability Variables .............................................................................................................................. 23 

Infant Mortality Rate Variables ........................................................................................................... 24 

Demographic Background Variables........................................................................................................ 24 

Race & Ethnicity Variables ................................................................................................................... 24 

Family Structure Variables ................................................................................................................... 25 

Education Attainment Variables .......................................................................................................... 25 

Longitudinal Variables ............................................................................................................................. 26 

Justice & Social Capital Variables ........................................................................................................ 26 

Housing and Built Environment Variables ........................................................................................... 27 

Economic Well Being ............................................................................................................................ 28 

FCNOA Opportunity Tract Index Variable ................................................................................................ 28 

REFERENCES ................................................................................................................................................. 31 

 

 

 



 

 

  4 

 

 

INTRODUCTION 

 

This document summarizes the steps taken to process the data used for the Forsyth County 

Neighborhood Opportunity Atlas. The variables are grouped by topic. For each variable, we begin 

with quick facts related to the variable (definition and source) before diving into the specific 

processing steps. 

 

DATA AND VARIABLES 

 

Access/Infrastructure Variables 

 

Health Insurance Variables 

 

o Variable Definition: Percent of residents without health insurance 

o Primary Data Source: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributor: American Community Survey: U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used to calculate these variables come from the Integrated Public Use Microdata Series 

(IPUMS) National Historical Geographic Information System (NHGIS) databases.1   

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the American Community Survey (ACS) 5-Year estimate 

file (2015-2019).  

 

The IPUMS NHGIS database provides estimates for the number of residents in defined populations 

and geographies with health insurance. To calculate the percent without health insurance, we 

simply subtracted the total population with health insurance from the total population, then divided 

the difference by the total population. We multiplied the result by 100. We did this for the 93 

census tracts in Forsyth, the entire county of Forsyth, and the overall state of NC.  

 

To convert the census tract level percentages to z-scores, we use the following formula: 

 

(1) 

𝑧𝑠𝑐𝑜𝑟𝑒𝑖 =
𝑇𝑅𝐴𝐶𝑇𝑖 − 𝐶𝑂𝑈𝑁𝑇𝑌

𝑆𝐷𝐶𝑂𝑈𝑁𝑇𝑌
 

 

Where i represents one of the 93 census tracts in Forsyth County, NC. 𝑇𝑅𝐴𝐶𝑇𝑖 is the ith census 

tract’s percent of residents without health insurance. 𝐶𝑂𝑈𝑁𝑇𝑌 is the percent of residents without 

health insurance at the overall Forsyth County level. 𝑆𝐷𝐶𝑂𝑈𝑁𝑇𝑌 is the standard deviation of the 

percent of residents without health insurance across the 93 tracts.  

 

Using the resulting z-scores, we can determine whether a particular tract’s percent of residents 

without health insurance is statistically significantly different from the overall county percent, 

 
1 IPUMS NHGIS website is https://www.nhgis.org/  

https://www.nhgis.org/
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using -1.96 and +1.96 as the determining threshold. This threshold demarcates the 95% confidence 

level.  

 

Internet Subscription Variables 

 

o Variable Definition: Percent of households without internet subscriptions 

o Primary Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributor: American Community Survey: U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used to calculate these variables come from the IPUMS NHGIS databases.  

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

The IPUMS NHGIS database provides estimates for the number of households with an internet 

subscription. To calculate the percent without internet subscriptions, we simply subtracted the total 

households with internet subscriptions from the total number of households, then divided the 

difference by the total number of households. We multiplied the result by 100. We did this for the 

93 census tracts in Forsyth, overall Forsyth, and overall NC.  

 

To convert the census tract level percentages to z-scores, we use the same formula shown in (1), 

with similar notation and definitions, except now internet subscriptions is the topic. Using the 

resulting z-scores, we can determine whether a particular tract’s percent of households without 

internet subscriptions is statistically significantly different from the overall county percent, using 

-1.96 and +1.96 as the determining threshold. This threshold demarcates the 95% confidence level.  

 

Distance to Grocery Stores Variables 

 

o Variable Definition: Average distance (feet) from homes to their closest grocery store 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributor: MapForsyth 

o Download Source: N/A 

 

These variables were custom made by MapForsyth. They were calculated at the census tract level 

only, with the average of 93 tracts representing the overall Forsyth County level. The process for 

creating these variables is described as follows.  

 

1. Identify the (x,y) coordinates for each grocery store in Forsyth County. 

2. Identify the (x,y) coordinates of the centroids for each of Forsyth County’s residential parcels 

and identify their census tracts.  

3. Calculate the Euclidean distance for all grocery store – parcel combinations. Hence, for each 

residential parcel, there will be a calculated distance (in feet) from it to all grocery stores in the 

county. 

4. Take the minimum distance for each residential parcel. The resulting dataset will contain the 

distance from each residential parcel to the closest grocery store. 
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5. Calculate the average of the minimum distances, aggregated to the census tract. The resulting 

variable is the average distance from homes to their closest grocery store within a particular 

census tract.  

 

To convert the census tract level distances to z-scores, we use formula (1), with similar notation 

and definitions, except now average minimum distance to grocery stores is the topic. Using the 

resulting z-scores, we can determine whether a particular tract’s average minimum distance is 

statistically significantly different from the average minimum distance at the overall county level, 

using -1.96 and +1.96 as the determining threshold. This threshold demarcates the 95% confidence 

level.  

 

Distance to Parks/Rec Facilities Variables 

 

o Variable Definition: Average distance (feet) from homes to their park/recreation facility 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributor: MapForsyth 

o Download Source: N/A 

 

These variables were custom made by MapForsyth. They were calculated at the census tract level 

only, with the average across 93 tracts representing the overall Forsyth County level. The process 

for creating these variables is described as follows.  

 

1. Identify the (x,y) coordinates for each park / recreation facility in Forsyth County. 

2. Identify the (x,y) coordinates of the centroids for each of Forsyth County’s residential parcels 

and identify their census tracts.  

3. Calculate the Euclidean distance for all park / recreation facility – parcel combinations. Hence, 

for each residential parcel, there will be a calculated distance (in feet) from it to all park / 

recreation facilities in the county. 

4. Take the minimum distance for each residential parcel. The resulting dataset will contain the 

distance from each residential parcel to the closest park / recreation facility. 

5. Calculate the average of the minimum distances, aggregated to the census tract. The resulting 

variable is the average distance from homes to their closest park / recreation facility within a 

particular census tract.  

 

To convert the census tract level distances to z-scores, we use formula (1), with similar notation 

and definitions, except now using average minimum distance to park / recreation facility as the 

topic. Using the resulting z-scores, we can determine whether a particular tract’s average minimum 

distance is statistically significantly different from the average minimum distance at the overall 

county level, using -1.96 and +1.96 as the determining threshold. This threshold demarcates the 

95% confidence level.  

 

 

 

 

Housing and Built Environment Variables 
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Housing Vacancy Variables 

 

o Variable Definition: Percent of housing units that are vacant 

o Primary Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributor: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used to calculate these variables come from the IPUMS NHGIS databases.   

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

The IPUMS NHGIS database provides estimates for the number of housing units in the defined 

geography that are unoccupied (i.e., vacant). To calculate the percent of housing units that are 

vacant, we simply divided the number of vacant housing units by the total number of housing units. 

We multiplied the result by 100. We did this for the 93 census tracts in Forsyth, overall Forsyth, 

and overall NC.  

 

To convert the census tract level percentages to z-scores, we use formula (1), with similar notation 

and definitions, except now using housing vacancy as the topic. Using the resulting z-scores, we 

can determine whether a particular tract’s vacancy rate (percent of housing units that are vacant) 

is statistically significantly different from the overall county vacancy rate, using -1.96 and +1.96 

as the determining threshold. This threshold demarcates the 95% confidence level. 

 

Tree Canopy Variables 

 

o Variable Definition: Percent of land covered by tree canopy 

o Primary Data Sources: Custom created by the Spatial Justice Studio 

o Data Contributor: i-Tree2 

o Download Source: N/A 

 

These variables were custom made by the Spatial Justice Studio. They were calculated at the 

census tract and overall county levels. The process for creating these variables is described as 

follows.  

 

• Random points were generated across Forsyth County. These random points, which fall within 

1 of the 93 tracts, would be either “covered” by a tree canopy or not. Ten-thousand random 

points were generated across the county. The resulting dataset contained the counts of points 

“covered” by a tree canopy and the count of points that were not. Using the results, we divided 

the number of “covered” points by the total number of points and multiplied the result by 100. 

This produced an estimate for the percent of a census tract’s land covered by tree canopy. 

 

To convert the census tract level percentages to z-scores, we use formula (1), with similar notation 

and definitions, except now using percent of land covered by tree canopy as the topic. Using the 

 
2 i-Tree can be found here (https://www.itreetools.org/)  

https://www.itreetools.org/
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resulting z-scores, we can determine whether a particular tract’s percent of land covered by tree 

canopy is statistically significantly different from the overall county percent, using -1.96 and +1.96 

as the determining threshold. This threshold demarcates the 95% confidence level. 

 

Residential Land Variables 

 

o Variable Definition: Percent of land that is residential 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributor: MapForsyth 

o Download Source: N/A 

 

These variables were custom made by MapForsyth. They were calculated at the census tract level 

only, with the average of 93 tracts representing the overall Forsyth County level.  

 

Each parcel in Forsyth County was identified as either a Residential or Commercial parcel, using 

the county’s 2020-2021 Tax Database. To calculate the necessary variable, we divide the total 

number of residential parcels by the total number of parcels within a census tract, multiplying the 

result by 100. This provides an estimate for the percent of land in a census tract that is residential. 

 

To convert the census tract level percentages to z-scores, we use formula (1), with similar notation 

and definitions, except now using percent of land that is residential as the topic. Using the resulting 

z-scores, we can determine whether a particular tract’s percent of land that is residential is 

statistically significantly different from overall county level percent, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level.  

 

Street Connectivity Variables 

 

o Variable Definition: Ratio of the number of streets in a network to the maximum possible 

number of streets between intersections (which is a Gamma Index) 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributor: MapForsyth 

o Download Source: N/A 

 

These variables were custom made by MapForsyth. They were calculated at the census tract level 

only, with the average of 93 tracts representing the overall Forsyth County level. The steps taken 

to calculate the variable are as follows: 

 

1. Determine the total number of streets and the total number of street intersections within a 

census tract. 

2. Use formula (2) to calculate the Gamma Index, which is an estimate of street connectivity: 

 

(2) 

𝐶𝑂𝑁𝑁𝐸𝐶𝑇𝐼𝑉𝐼𝑇𝑌𝑖 =
𝑆𝑇𝑅𝐸𝐸𝑇𝑆𝑖

3 × (𝐼𝑁𝑇𝐸𝑅𝑆𝐸𝐶𝑇𝐼𝑂𝑁𝑆𝑖 − 2)
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Where i is one of the 93 census tracts in Forsyth County. 𝑆𝑇𝑅𝐸𝐸𝑇𝑆𝑖 denotes the number of 

streets in the ith census tract and 𝐼𝑁𝑇𝐸𝑅𝑆𝐸𝐶𝑇𝐼𝑂𝑁𝑆𝑖 denotes the number of intersections in 

the ith census tract. Therefore, 𝐶𝑂𝑁𝑁𝐸𝐶𝑇𝐼𝑉𝐼𝑇𝑌𝑖 is the ith tract’s Street Connectivity score 

(Gamma Index), which is a ratio of the number of streets in a network to the maximum possible 

number of streets between intersections (Molaei, Tang, and Hardie, 2021).  

 

To convert the census tract level street connectivity scores to z-scores, we use formula (1), with 

similar notation and definitions, except now using street connectivity as the topic. Using the 

resulting z-scores, we can determine whether a particular tract’s street connectivity is statistically 

significantly different from the average street connectivity at the overall county level, using -1.96 

and +1.96 as the determining threshold. This threshold demarcates the 95% confidence level.  

 

Total Code and Zoning Violation Rate Variables 

 

o Variable Definition: Number of property code and zoning violations per 1,000 properties 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributor: Code Enforcement Division and Housing & Community Services Division 

of City of Winston-Salem Community Development; Forsyth County Environmental 

Assistance and Protection 

o Download Source: N/A 

 

These variables were custom created by MapForsyth. They were calculated at the census tract and 

the overall Forsyth County levels. The county level is just the average of the census tracts. The 

process for creating these variables is described as follows.  

 

1. MapForsyth calculated the total number of code and zoning violations involving residential 

properties by census tract in Forsyth County. They also calculated the total number of 

residential properties by tract 

2. The total number of code and zoning violations involving residential properties were divided 

by the total number of residential properties in the tract, and the result was then multiplied by 

1,000. This provides an estimate of the code and zoning violation rate (per 1,000 residential 

properties). 

 

To convert the census tract level rates to z-scores, we use formula (1), with similar notation and 

definitions, except now using code and zoning violation rates as the topic. Using the resulting z-

scores, we can determine whether a particular tract’s code and zoning violation rate is statistically 

significantly different from the rate at the overall county level, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level. 

 

 

Residential Property Condition Variables 

 

o Variable Definition: Percent of residential housing stock in below average assessed condition 

o Primary Data Sources: Custom created by the Spatial Justice Studio 

o Data Contributor: Forsyth County Tax Administration 

o Download Source: N/A 
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These variables were custom created by the Spatial Justice Studio, using Forsyth County Tax data. 

They were calculated at the census tract and the overall Forsyth County levels. The process for 

creating these variables is described as follows. 

 

• The total number of residential properties that, as of the 2020, were tax assessed to be in 

below average physical condition were counted by census tract. This was then divided by 

the total number of residential properties, and the result was multiplied by 100 to produce 

a percent. Hence, the variable estimates the percent of a census tract’s housing stock that 

is in below average assessed condition. 

 

To convert the census tract level percentages into z-scores, we use formula (1), with similar 

notation and definitions, except using property condition as the topic. Using the resulting z-scores, 

we can determine whether a particular tract’s percent of properties in below average condition is 

statistically significantly different from the overall county level percent, using -1.96 and +1.96 as 

the determining threshold. This threshold demarcates the 95% confidence level. 

 

 

Mortgage Burdened Variables 

 

o Variable Definition: Percent of homeowners with monthly mortgage payments requiring 40% 

or more of their monthly incomes. 

o Primary Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributor: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used to calculate these variables come from the IPUMS NHGIS databases. 

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

The IPUMS NHGIS database provides estimates for the number of homeowners with mortgage 

payments that consume various percentages of their monthly incomes. To calculate the percent 

homeowners that are mortgage burdened, we simply divide the total number of homeowners with 

mortgage payments requiring 35% or more of their monthly income, by the total number of 

homeowners with mortgage payments. We multiplied the result by 100. We did this for the 93 

census tracts in Forsyth, overall Forsyth, and overall NC.  

 

To convert the census tract level percentages to z-scores, we use formula (1), with similar notation 

and definitions, except now using mortgage burden as the topic. Using the resulting z-scores, we 

can determine whether a particular tract’s percent of homeowners who are mortgage burdened is 

statistically significantly different from the overall county percent, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level. 
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Rent Burden Variables 

 

o Variable Definition: Percent of renters with rent payments requiring 30% or more of their 

monthly incomes 

o Primary Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributor: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

The data used to calculate these variables come from the IPUMS NHGIS databases. 

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

The IPUMS NHGIS database provides estimates for the number of renters with rent payments that 

require various percentages of their monthly incomes. To calculate the percent of renters that are 

rent burdened, we simply divided the total number of renters with rent payments requiring 30% or 

more of their monthly income, by the total number of renters. We multiplied the result by 100. We 

did this for the 93 census tracts in Forsyth, overall Forsyth, and overall NC.  

 

To convert the census tract level percentages to z-scores, we use the same formula shown in (1), 

with similar notation and definitions, except now using rent burden as the topic. Using the resulting 

z-scores, we can determine whether a particular tract’s percent of renters who are rent burdened is 

statistically significantly different from the overall county percent, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level. 

 

 

Homeownership Variables 

 

o Definition: Percent of occupied housing units that are owner-occupied 

o Primary Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributor: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

The data used to calculate these variables come from the IPUMS NHGIS databases. 

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

The IPUMS NHGIS database provides estimates for the number of owner-occupied housing units 

in a defined population and geography. To calculate the homeownership rate, we simply divided 

the total number of owner-occupied housing units, by the total number of occupied housing units. 

We multiplied the result by 100. We did this for the 93 census tracts in Forsyth, overall Forsyth, 

and overall NC.  

 

To convert the census tract level percentages to z-scores, we use the same formula shown in (1), 

with similar notation and definitions, except now homeownership is the topic. Using the resulting 
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z-scores, we can determine whether a particular tract’s homeownership rate is statistically 

significantly different from the overall county percent, using -1.96 and +1.96 as the determining 

threshold. This threshold demarcates the 95% confidence level. 

 

 

Age of Housing Stock Variables 

 

o Variable Definition: Mean age, as of 2020, of residential properties 

o Primary Data Sources: Custom created by the Spatial Justice Studio 

o Data Contributor: Forsyth County Tax Administration 

o Download Source: N/A 

 

These variables were custom created by the Spatial Justice Studio, using Forsyth County Tax-

related data. They were calculated at the census tract and the overall Forsyth County levels. The 

process for creating these variables is described as follows. 

 

• For each residential property in Forsyth County, their year-built was acquired. The 

difference between year-built and the year 2020 was calculated. This provided an age 

estimate of the property as of 2020. 

• For each census tract, the mean age of the residential properties was calculated. The 

resulting variable was the average age of the residential housing stock within the census 

tracts in Forsyth County, as of 2020. 

 

To convert the census tract level mean ages into z-scores, we use formula (1), with similar notation 

and definitions, except now using property age as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s mean residential property age is statistically significantly 

different from the overall county mean age, using -1.96 and +1.96 as the determining threshold. 

This threshold demarcates the 95% confidence level. 

 

 

Home Value Variables 

 

o Variable Definition: Median owner-assessed value of owner-occupied homes 

o Primary Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributor: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used to for these variables come from the IPUMS NHGIS databases.     

 

These variables are provided at the census tract, Forsyth County, and North Carolina levels. The 

specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

The IPUMS NHGIS database provides median home values for owner-occupied housing unit 

estimates for the 93 census tracts in Forsyth, overall Forsyth, and overall NC.  
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To convert the census tract level median home values into z-scores, we use formula shown in (1), 

with similar notation and definitions, except now using home values as the topic. Using the 

resulting z-scores, we can determine whether a particular tract’s median home value is statistically 

significantly different from the overall county, using -1.96 and +1.96 as the determining threshold. 

This threshold demarcates the 95% confidence level. 

 

Foreclosure Rates Variables 

 

o Variable Definition: Mortgage foreclosures per 1,000 mortgaged homes 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributor: Forsyth County Community and Economic Development 

o Download Source: N/A 

 

These variables were custom created by MapForsyth. They were calculated at the census tract and 

the overall Forsyth County levels. The process for creating these variables is described as follows.  

 

1. MapForsyth provided a dataset containing the number of mortgage foreclosures per census 

tract in 2020. 

2. We use 2019 ACS tract level estimates for the number of homes with a mortgage, pulled from 

IPUMS NHGIS database. The 2020 ACS estimates were yet to be released to the public at the 

time this variable was created. 

3. We divide the total number of mortgage foreclosures by the total number of mortgaged homes 

in each census tract. Then, we multiplied the result by 1,000, providing an estimate for the 

mortgage foreclosure rate per 1,000 mortgaged homes in each tract. 

4. We also calculated an overall county level, summing the mortgage foreclosures and mortgaged 

homes to the county level, then multiplying the result by 1,000 to get a county level mortgage 

foreclosure rate. 

5. The standard deviation of the foreclosure rate is just the standard deviation across the 93 tract 

rates. 

 

To convert the census tract level mortgage foreclosure rates to z-scores, we use formula (1), with 

similar notation and definitions, except foreclosure rates are the topic. Using the resulting z-scores, 

we can determine whether a particular tract’s foreclosure rate is statistically significantly different 

from foreclosure rate at the overall county level, using -1.96 and +1.96 as the determining 

threshold. This threshold demarcates the 95% confidence level.  

 

 

Justice & Social Capital Variables 

 

Census Mail Return Rate Variables 

 

o Variable Definition: The number of Census mail forms completed over the number of valid 

homes where a form was delivered for mail return to the Census Bureau 
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o Primary Data Sources: Census Planning Database3 

o Data Contributor: U.S. Census Bureau 

o Download Source: Opportunity Insights4 

 

Data used to calculate these variables were downloaded from the Opportunity Insights database, 

which got the data from the Census Planning Database. 

 

The Opportunity Insights database contains a dataset named “Neighborhood Characteristics by 

Census Tract” which has a variable measuring the 2010 census mail return rate by census tract. 

This variable is “the number of 2010 Census mail forms completed and returned over the number 

of valid occupied housing units where a Census form was expected to be delivered for mail return 

to Census. Taken from the Census planning database.”5  

 

The variable is originally in decimal form, so we multiplied it by 100 to convert it to a percentage. 

We took the average of the tract level percentages for Forsyth County and NC to get the county 

and state level versions. 

 

To convert the census tract level percentages to z-scores, we use formula (1), with similar notation 

and definitions, except now using census return rates. Using the resulting z-scores, we can 

determine whether a particular tract’s census return rate is statistically significantly different from 

the overall county average, using -1.96 and +1.96 as the determining threshold. This threshold 

demarcates the 95% confidence level. 

 

 

Incarceration Rate Estimate Variables 

 

o Variable Definition: Fraction of children born between 1978 and 1983 within a particular 

census tract that are incarcerated on April 1st, 2010 

o Primary Data Sources: Opportunity Insights 

o Data Contributor: Opportunity Insights 

o Download Source: Opportunity Insights 

 

Data used to calculate these variables come from the Opportunity Insights databases. 

 

The Opportunity Insights database contains a dataset named “All Outcomes by Census Tract, Race, 

Gender and Parental Income Percentile” which has a variable measuring the fraction of children 

born between 1978 and 1983 within a particular census tract that are incarcerated on April 1st, 

2010.6 

 

 
3 Planning database can be found here: https://www.census.gov/topics/research/guidance/planning-
databases.html  
4 Opportunity Insights data can be found here https://opportunityinsights.org/data/.  
5 Quote from https://opportunityinsights.org/wp-content/uploads/2019/07/Codebook-for-Table-9.pdf.  
6 Found here: https://opportunityinsights.org/wp-content/uploads/2019/07/Codebook-for-Table-4.pdf.  

https://www.census.gov/topics/research/guidance/planning-databases.html
https://www.census.gov/topics/research/guidance/planning-databases.html
https://opportunityinsights.org/data/
https://opportunityinsights.org/wp-content/uploads/2019/07/Codebook-for-Table-9.pdf
https://opportunityinsights.org/wp-content/uploads/2019/07/Codebook-for-Table-4.pdf
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The variable is in decimal form, so we multiplied it by 100 to convert it to a percentage. We 

calculated the census tract level versions of the variable; we then took the average for Forsyth 

County and the average for NC to get the county and state level versions of the variable. 

 

To convert the census tract level percentages to z-scores, we use formula (1), with similar notation 

and definitions, except now using incarceration as the main topic. Using the resulting z-scores, we 

can determine whether a particular tract’s incarceration rate estimate is statistically significantly 

different from the overall county average, using -1.96 and +1.96 as the determining threshold. This 

threshold demarcates the 95% confidence level. 

 

 

Overall Crime Rates Variables 

 

o Variable Definition: Total crime rate per 1,000 residents 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributors: Winston-Salem Police Department, Forsyth County Sheriff's Office, and 

Kernersville Police Department 

o Download Source: N/A 

 

These variables were custom created by MapForsyth. They were calculated at the census tract and 

the overall Forsyth County levels. The process for creating these variables is described as follows.  

 

1. The Winston-Salem Police Department, Forsyth County Sheriff's Office, and Kernersville 

Police Department provided counts of total crimes committed, which were assigned to the 

census tracts where the crimes occurred. The result is the total number of crimes committed in 

the census tract in 2020. 

2. We use 2020 Decennial Census tract level population estimates, pulled from IPUMS NHGIS 

database. The 2020 census tract boundaries were converted to the 2010 boundaries. 

3. We divide the total number of crimes by the total population in each census tract. Then, we 

multiplied the result by 1,000, providing an estimate for the total crime rate per 1,000 residents 

in each tract. 

4. We also calculated an overall county level, summing the total crimes and the total population 

to the county level, then multiplying the result by 1,000 to get a county level total crime rate. 

5. The standard deviation of the crime rate is just the standard deviation across the 93 tract rates. 

 

To convert the census tract level crime rates to z-scores, we use formula (1), with similar notation 

and definitions, except crime rates are the topic. Using the resulting z-scores, we can determine 

whether a particular tract’s crime rate is statistically significantly different from crime rate at the 

overall county level, using -1.96 and +1.96 as the determining threshold. This threshold demarcates 

the 95% confidence level.  

 

Violent Crime Rates Variables 

 

o Variable Definition: Violent crime rate per 1,000 residents 

o Primary Data Sources: Custom created by MapForsyth 
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o Data Contributors: Winston-Salem Police Department, Forsyth County Sheriff's Office, and 

Kernersville Police Department 

o Download Source: N/A 

 

These variables custom created by MapForsyth. They were calculated at the census tract and the 

overall Forsyth County levels. The process for creating these variables is described as follows.  

 

1. The Winston-Salem Police Department, Forsyth County Sheriff's Office, and Kernersville 

Police Department provided counts of violent crimes, which were assigned to the census tracts 

where they occurred. The result is the total number of violent crimes committed in given census 

tracts in 2020.  Violent crimes include murder, nonnegligent manslaughter, rape, robbery, and 

aggravated assault. 

2. We use 2020 Decennial Census tract level population estimates, pulled from IPUMS NHGIS 

database. The 2020 census tract boundaries were converted to the 2010 boundaries. 

3. We divide the total number of violent crimes by the total population in each census tract. Then, 

we multiply the result by 1,000, providing an estimate for the violent crime rate per 1,000 

residents in each tract. 

4. We also calculated an overall county level, summing the total violent crimes and the total 

population to the county level, then multiplying the result by 1,000 to get a county level overall 

violent crime rate. 

5. The standard deviation of violent crime rates is just the standard deviation across the 93 tract 

rates. 

 

To convert the census tract level violent crime rates to z-scores, we use formula (1), with similar 

notation and definitions, except now using violent crime rates as the topic. Using the resulting z-

scores, we can determine whether a particular tract’s violent crime rate is statistically significantly 

different from violent crime rate at the overall county level, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level.  

 

Assault Rates Variables 

 

o Variable Definition: Assault rate per 1,000 residents 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributors: Winston-Salem Police Department, Forsyth County Sheriff's Office, and 

Kernersville Police Department 

o Download Source: N/A 

 

These variables custom created by MapForsyth. They were calculated at the census tract and the 

overall Forsyth County levels. The process for creating these variables is described as follows.  

 

1, The Winston-Salem Police Department, Forsyth County Sheriff's Office, and Kernersville 

Police Department provided counts of assaults, which were assigned to the census tracts where 

they occurred. The result is the total number of assaults committed in given census tracts in 

2020. 

2, We use 2020 Decennial Census tract level population estimates, pulled from IPUMS NHGIS 

database. The 2020 census tract boundaries were converted to the 2010 boundaries. 
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3. We divide the total number of assaults by the total population in each census tract. Then, we 

multiply the result by 1,000, providing an estimate for the assault rate per 1,000 residents in 

each tract. 

4. We also calculated an overall county level, summing the total assaults and the total population 

to the county level, then multiplying the result by 1,000 to get a county level overall assault 

rate. 

5. The standard deviation of assault rates is just the standard deviation across the 93 tract rates. 

 

To convert the census tract level assault rates to z-scores, we use formula (1), with similar notation 

and definitions, except now using assault rates as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s assault rate is statistically significantly different from the 

assault rate at the overall county level, using -1.96 and +1.96 as the determining threshold. This 

threshold demarcates the 95% confidence level. 

 

Vandalism Rates Variables 

 

o Variable Definition: Vandalism rate per 1,000 residents 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributors: Winston-Salem Police Department, Forsyth County Sheriff's Office, and 

Kernersville Police Department 

o Download Source: N/A 

 

These variables custom created by MapForsyth. They were calculated at the census tract and the 

overall Forsyth County levels. The process for creating these variables is described as follows.  

 

1. The Winston-Salem Police Department, Forsyth County Sheriff's Office, and Kernersville 

Police Department provided counts of vandalisms, which were assigned to the census tracts 

where they occurred. The result is the total number of vandalisms committed in given census 

tracts in 2020. 

2. We use 2020 Decennial Census tract level population estimates, pulled from IPUMS NHGIS 

database. The 2020 census tract boundaries were converted to the 2010 boundaries. 

3. We divide the total number of vandalisms by the total population in each census tract. Then, 

we multiply the result by 1,000, providing an estimate for the vandalism rate per 1,000 

residents in each tract. 

4. We also calculated an overall county level, summing the total vandalism and the total 

population to the county level, then multiplying the result by 1,000 to get a county level overall 

vandalism rate. 

5. The standard deviation of vandalism rates is just the standard deviation across the 93 tract rates. 

 

To convert the census tract level vandalism rates to z-scores, we use formula (1), with similar 

notation and definitions, except now using vandalism rates as the topic. Using the resulting z-

scores, we can determine whether a particular tract’s vandalism rate is statistically significantly 

different from the vandalism rate at the overall county level, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level. 
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Active Registered Voter Participation Rates in the 2020 General Election Variables 

 

o Variable Definition: Percent of active registered voters who voted in the 2020 General election 

o Primary Data Sources: Custom created by the Spatial Justice Studio 

o Data Contributors: NC Board of Board of Elections Database 

o Download Source: NC Board of Board of Elections Database 

 

These variables were custom made by the Spatial Justice Studio with the help of MapForsyth, 

using data from NC Board of Board of Elections Database, specifically Current Voter Registration 

Data for Forsyth County7 and Current Voter History Data for Forsyth County8. These variables 

were calculated at the census tract and overall county level. The process for creating these variables 

is described as follows: 

 

1. From the Current Voter Registration Data, we acquired the home addresses of all active 

registered voters in the year 2020. We linked the addresses to their census tracts. We then 

counted the number of active registered voters in each census tract. 

2. From the Current Voter History Data, we acquired the active registered voters who voted in 

the 2020 General Election. We linked these voters to their home addresses. We then counted 

the number of voters who participated in the 2020 election in each census tract. 

3. For each tract, we divided the number of voters who participated by the number of active 

registered voters, and then multiplied the result by 100. This produced an estimate of the 

percent of active registered voters who participated in the 2020 General Election (voter 

participation rate). 

 

To convert the census tract level voter participation rates to z-scores, we use formula (1), with 

similar notation and definitions, except now voter participation rate is the topic. Using the resulting 

z-scores, we can determine whether a particular tract’s voter participation rate is statistically 

significantly different from participation rate at the overall county level, using -1.96 and +1.96 as 

the determining threshold. This threshold demarcates the 95% confidence level.  

 

Economic Well Being 

 

Poverty Rate Variables 

 

o Variable Definition: Percent of households with incomes below the federal poverty level 

o Primary Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributors: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

The data used to calculate these variables come from the IPUMS NHGIS databases. 

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 
7 https://www.ncsbe.gov/results-data/voter-registration-data  
8 https://www.ncsbe.gov/results-data/voter-history-data  

https://www.ncsbe.gov/results-data/voter-registration-data
https://www.ncsbe.gov/results-data/voter-history-data
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The IPUMS NHGIS database provides estimates for the number of households in the defined 

population and geography with incomes below the federal poverty level. To calculate the 

household poverty rate, we simply divide the number of households below the poverty level by 

the total number of households. We multiplied the result by 100. We did this for the 93 census 

tracts in Forsyth, overall Forsyth, and overall NC.  

 

To convert the census tract level poverty rates to z-scores, we use formula (1), with similar notation 

and definitions, except now using poverty as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s household poverty rate is statistically significantly different 

from the overall county rate, using -1.96 and +1.96 as the determining threshold. This threshold 

demarcates the 95% confidence level. 

 

Households on SNAP/Food Stamps Variables 

 

o Variable Definition: Percent of households that received SNAP/Food Stamps in past 12 months 

o Primary Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributors: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used to calculate these variables come from the IPUMS NHGIS.    

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

The IPUMS NHGIS database provides estimates for the number of households that received 

SNAP/Food stamps in the past 12 months. To calculate the percent of households on SNAP/Food 

Stamps, we simply divide the number of households on SNAP/Food Stamps by the total number 

of households. We multiplied the result by 100. We did this for the 93 census tracts in Forsyth, 

overall Forsyth, and overall NC.  

 

To convert the census tract level percentages to z-scores, we use formula (1), with similar notation 

and definitions, except now using poverty as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s percent of households on SNAP/Food Stamps is statistically 

significantly different from the overall county rate, using -1.96 and +1.96 as the determining 

threshold. This threshold demarcates the 95% confidence level. 

 

Income Inequality Variables 

 

o Definition: Gini Index of income inequality9 

o Primary Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributors: American Community Survey; U.S. Census Bureau 

 
9 More information regarding the Gini Index of Income inequality can be found here 

https://www.census.gov/topics/income-poverty/income-inequality/about/metrics/gini-
index.html#:~:text=The%20Gini%20Index%20is%20a,across%20the%20entire%20income%20distribution.  

https://www.census.gov/topics/income-poverty/income-inequality/about/metrics/gini-index.html#:~:text=The%20Gini%20Index%20is%20a,across%20the%20entire%20income%20distribution
https://www.census.gov/topics/income-poverty/income-inequality/about/metrics/gini-index.html#:~:text=The%20Gini%20Index%20is%20a,across%20the%20entire%20income%20distribution
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o Download Source: IPUMS NHGIS 

 

Data used to for these variables come from the IPUMS NHGIS databases.   

 

These variables are provided at the census tract, Forsyth County, and North Carolina levels. The 

specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

The IPUMS NHGIS database provides Gini index values of income inequality for the 93 census 

tracts in Forsyth, overall Forsyth, and overall NC.  

 

To convert the census tract level Gini index values to z-scores, we use formula (1), with similar 

notation and definitions, except income inequality is the topic. Using the resulting z-scores, we 

can determine whether a particular tract’s level of income inequality is statistically significantly 

different from the overall county, using -1.96 and +1.96 as the determining threshold. This 

threshold demarcates the 95% confidence level. 

 

Education Variables 

 

Spatially-Weighted School Performance Score Variables 

 

o Variable Definition: Spatially weighted average elementary school performance scores 

o Primary Data Sources: Custom created by the Spatial Justice Studio and MapForsyth 

o Data Contributors: NC Department of Public Instruction 

o Download Source: NC School Report Card Database10 

 

These variables were custom made by the Spatial Justice Studio with the help of MapForsyth, 

using data from NC School Report Card Database, specifically the performance score grades for 

the elementary schools in Forsyth County. These variables were calculated at the census tract, with 

the average of the tracts representing overall county level. The process for creating these variables 

is described as follows: 

 

1. For each public elementary school in Forsyth County, the performance score grade was 

recorded. 

2. With the help of MapForsyth, a unique spreadsheet was created indicating the percentage 

of a school’s district zone falling within particular census tracts in Forsyth County. The 

resulting information was used to calculate the percentage of a census tract’s land 

subsumed by a particular school’s zone. 

3. Using the percentages, we created a spatially weighted school performance score for each 

census tract, using the following formula: 

 

(3) 

𝑆𝑊𝑉𝐴𝐿𝑈𝐸𝑗 =∑𝛼𝑗,𝑖𝑆𝐶𝑂𝑅𝐸𝑗,𝑖

𝑗,𝑛

𝑖=1

 

 
10 Found here https://ncreports.ondemand.sas.com/src/?county=Forsyth.  

https://ncreports.ondemand.sas.com/src/?county=Forsyth
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Where 𝑆𝑊𝑉𝐴𝐿𝑈𝐸𝑗 is the jth census tract’s spatially weighted performance score, 𝛼𝑗,𝑖 is 

the proportion of the jth census tract’s boundary subsumed by the ith school’s zone, and 

𝑆𝐶𝑂𝑅𝐸𝑗,𝑖  is the performance score of the ith school in tract j. Hence, the spatially weighted 

performance grade weights the individual school scores by the amount of the tract’s 

landscape that is subsumed by the school’s zone. 

 

To convert the census tract level spatially weighted scores into z-scores, we use formula (1), with 

similar notation and definitions, except school scores is the topic. Using the resulting z-scores, we 

can determine whether a particular tract’s spatially weighted elementary school performance score 

is statistically significantly different from average at the overall county level, using -1.96 and +1.96 

as the determining threshold. This threshold demarcates the 95% confidence level.  

 

Spatially Weighted Reading Level Variables 

 

o Variable Definition: Spatially weighted percent of 3rd graders reading at benchmark levels 

o Primary Data Sources: Custom created by the Spatial Justice Studio and MapForsyth 

o Data Contributors: NC Department of Public Instruction 

o Download Source: NC School Report Card Database 

 

These variables were custom created by the Spatial Justice Studio with the help of MapForsyth, 

using data from NC School Report Card Database, specifically the percent of 3rd graders reading 

at benchmark levels in Forsyth County. These variables were calculated at the census tract level, 

with the average of the tracts representing the overall county level. The process for creating these 

variables is described as follows: 

 

1. For each public elementary school in Forsyth County, the percent of 3rd graders reading at 

benchmark levels was acquired. 

2. With the help of MapForsyth, a unique spreadsheet was created indicating the percentage 

of a school’s district zone that fell within particular census tracts in Forsyth County. The 

resulting information was used to calculate the percentage of a census tract’s land space 

subsumed by a particular school’s zone. 

3. Using the percentages, we created a spatially-weighted percent of 3rd graders reading at 

benchmark levels by census tract variable, using formula (3) shown earlier. 

 

In the context of this variable, 𝑆𝑊𝑉𝐴𝐿𝑈𝐸𝑗 is the jth census tract’s spatially weighted 

percent of 3rd graders reading at benchmark levels, 𝛼𝑗,𝑖 is the proportion of the jth census 

tract’s boundary subsumed by the ith school’s zone, and 𝑆𝐶𝑂𝑅𝐸𝑗,𝑖 is the percent of 3rd 

graders reading at benchmark levels at the ith school in tract j. Hence, the spatially 

weighted percent of 3rd graders reading at benchmark levels weights individual school’s 

percent of 3rd graders reading at benchmark levels by the amount of the tract’s land 

subsumed by the school’s zone. 

 

To convert the census tract level spatially weighted percentages into z-scores, we use formula (1), 

with similar notation and definitions, except now using percentage of 3rd grader reading at 

benchmark levels as the topic. Using the resulting z-scores, we can determine whether a particular 
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tract’s spatially weighted percent of 3rd graders reading at benchmark levels is statistically 

significantly different from average at the overall county level, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level.  

 

Spatially Weighted Math EOG Scores  
 

o Variable Definition: Spatially weighted average math EOG scores 

o Data Sources: Custom created by the Spatial Justice Studio and MapForsyth 

o Data Contributors: NC Department of Public Instruction 

o Download Source: NC School Report Card Database 

 

These variables were custom created by the Spatial Justice Studio with the help of MapForsyth, 

using data from NC School Report Card Database, specifically the average math EOG scores for 

the elementary schools in Forsyth County. These variables were calculated at the census tract level, 

with the average of the tracts representing the overall county level. The process for creating these 

variables is described as follows: 

 

1. For each public elementary school in Forsyth County, the average math EOG scores were 

collected. 

2. With the help of MapForsyth, a spreadsheet was created indicated the percentage of a 

school’s district zone falling within particular census tracts in Forsyth County. The 

resulting information was used to calculate the percentage of a census tract’s land space 

subsumed by a particular school’s zone. 

3. Using the percentages, we created a spatially-weighted math EOG score by census tract 

variable, which was calculated using formula (3) shown earlier. 

 

In the context of this variable, 𝑆𝑊𝑉𝐴𝐿𝑈𝐸𝑗 is the jth census tract’s spatially weighted math 

EOG score, 𝛼𝑗,𝑖 is the proportion of the jth census tract’s boundary subsumed by the ith 

school’s zone, and 𝑆𝐶𝑂𝑅𝐸𝑗,𝑖  is the average math EOG score at the ith school in tract j. 

Hence, the spatially weighted math EOG score weights individual school’s math EOG 

scores by the amount of the tract’s land subsumed by the school’s zone. 

 

To convert the census tract level spatially weighted math scores into z-scores, we use formula (1), 

with similar notation and definitions, except now using math EOG scores as the topic. Using the 

resulting z-scores, we can determine whether a particular tract’s spatially weighted math EOG 

scores is statistically significantly different from average at the overall county level, using -1.96 

and +1.96 as the determining threshold. This threshold demarcates the 95% confidence level.  

 

High School Dropout Variables 

 

o Variable Definition: Percent of the population, 16 years old to 19 years old, that are not 

currently enrolled in school and have not obtained a high school diploma.11 

 
11 Similar methods for estimating high school dropout rate, using ACS data, are commonly used throughout the 

literature. For example, see McFarland, J., Cui, J., Rathbun, A., & Holmes, J. (2018). Trends in High School 

Dropout and Completion Rates in the United States: 2018. Compendium Report. NCES 2019-117. National Center 
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o Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributors: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used to calculate these variables come from the IPUMS NHGIS.    

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

The IPUMS NHGIS database provides estimates for the number of people, within specific age 

ranges, that are currently enrolled in school and if they have completed certain educational 

milestones. Using these numbers, we estimate a high school dropout rate. Following the relevant 

literature, though with a few adjustments. Typically, using ACS data, researchers define high 

school dropout rates as the percent of the population, 16 years old to 24 years old, that are not 

currently enrolled in school and have not obtained a high school diploma (McFarland, Cui, 

Rathbun, and Holmes, 2018; Shirley, 2018). We focus on 16- to 19-year-olds since this more 

closely surrounds the high-school age timeframe.  

 

We simply divide the number of 16- to 19-year-olds that are not currently enrolled in school and 

have not obtained a high school diploma, by the total number of 16- to 19-year-olds. We multiplied 

the result by 100. We did this for the 93 census tracts in Forsyth, overall Forsyth, and overall NC.  

 

To convert the census tract level dropout rates to z-scores, we use formula (1), with similar notation 

and definitions, except now using dropout rates as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s dropout rate is statistically significantly different from the 

overall county rate, using -1.96 and +1.96 as the determining threshold. This threshold demarcates 

the 95% confidence level. 

 

 

Health & Wellness Variables 

 

Disability Variables 

 

o Variable Definition: Percent of residents with a disability 

o Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributors: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used to calculate these variables come from the IPUMS NHGIS databases. 

 

These variables were calculated at the census tract, Forsyth County, and North Carolina levels. 

The specific year was 2019, so we used the ACS 5-Year estimate file (2015-2019).  

 

 
for Education Statistics. Retrieved from https://files.eric.ed.gov/fulltext/ED590552.pdf. They use a wider age range 

(16 to 24) than we do (16 to 19).  

https://files.eric.ed.gov/fulltext/ED590552.pdf
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The IPUMS NHGIS database provides estimates for the number of residents in the defined 

population and geography with a disability. To calculate the percent of residents with a disability, 

we simply divided the total number of residents with a disability from the total number of residents, 

then multiplied the result by 100. We did this for the 93 census tracts in Forsyth, overall Forsyth, 

and overall NC.  

 

To convert the census tract level percentages to z-scores, we use formula (1), with similar notation 

and definitions, except now using disability status as the topic. Using the resulting z-scores, we 

can determine whether a particular tract’s percent of residents with a disability is statistically 

significantly different from the overall county percent, using -1.96 and +1.96 as the determining 

threshold. This threshold demarcates the 95% confidence level. 

 

Infant Mortality Rate Variables 

 

o Variable Definition: Infant mortality rate per 1,000 infants 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributors: Forsyth County Department of Public Health 

o Download Source: N/A 

 

These variables were custom created by the Spatial Justice Studio with the help of MapForsyth, 

using data from Forsyth County Department of Public Health. These variables were calculated at 

the census tract level, and the overall county level. The process for creating these variables is 

described as follows: 

 

1. Department of Public Health provided MapForsyth with counts of the number of infant 

(children less than 1 year old) mortalities in 2020, which MapForsyth aggregated to the census 

tract level. 

2. Department of Public Health provided MapForsyth with counts of the number of infants born 

in 2020, which MapForsyth aggregated to the census tract level. We divided the count of infant 

mortalities by this number, and then multiplied the result by 1,000 to produce an estimate for 

the infant mortality rate per 1,000 infants. 

 

To convert the census tract level rates to z-scores, we use formula (1), with similar notation and 

definitions, except now using infant mortality as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s infant mortality rate is statistically significantly different 

from the overall county rate, using -1.96 and +1.96 as the determining threshold. This threshold 

demarcates the 95% confidence level. 

 

 

Demographic Background Variables 

 

Race & Ethnicity Variables 

 

o Definition: Percent of residents that identify as non-Hispanic black, non-Hispanic white, or 

Hispanic 

o Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 
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o Data Contributors: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used these background demographic variables come from the IPUMS NHGIS databases.  

 

These variables were acquired at the census tract level only. The specific year was 2020, so we 

used the 2020 Decennial Census.  

 

The IPUMS NHGIS database provides race and ethnicity counts for the census tracts in Forsyth 

County. We specifically collected the number of residents that identified as non-Hispanic black, 

non-Hispanic white, and Hispanic. We then divided each of these by the total population in each 

census tract, multiplying the results by 100 to convert them to percentages. Therefore, the three 

variables included: the percentage of the population that is non-Hispanic black, the percentage of 

the population that is non-Hispanic white, and the percentage of the population that is Hispanic. 

 

Family Structure Variables 

 

o Definition: Percent of family households headed by a single parent 

o Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributors: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used for these background demographic variables come from the IPUMS NHGIS databases. 

 

These variables were acquired at the census tract level only. The specific year was 2019, so we 

used the ACS 2015-2019 5-Year estimates.  

 

The IPUMS NHGIS database provides the number of family households headed by a single-parent 

and the total number of family households, which are households with a child (less than 18 years 

old) present. To estimate the percent of family households headed by a single-parent, we divided 

the number of single-parent headed families by the total number of family households in the census 

tract, multiplying the result by 100 to produce a percentage.  

 

 

Education Attainment Variables 

 

o Definition: Percent of the population, 25 years old and older, with less than a high school 

education and percent of the population, 25 years old and older, with a 4-year degree or more 

o Data Sources: American Community Survey Microdata, 5-Year Estimate (2015-2019) 

o Data Contributors: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

Data used for these background demographic variables come from the IPUMS NHGIS databases. 

 

These variables were acquired at the census tract level only. The specific year was 2019, so we 

used the ACS 2015-2019 5-Year estimates.  
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The IPUMS NHGIS database provides counts of persons, 25 years old and older, with various 

levels of highest obtained education (for example, the number of persons, 25 years old and older, 

who have a high school education or equivalent (GED), an associate degree, a bachelor’s degree, 

etc.).  

 

We created two variables from these data. The first is the percent of residents, 25 years old and 

older, whose highest obtained education is less than high school at the census tract level. The 

second is the percent of residents, 25 years old and older, who have at least a 4-year degree at the 

census tract level. We created the first by summing the number of residents with less than a high 

school education and dividing the sum by the total number of residents who are 25 years old and 

over, multiplying the result by 100. To create the second, we summed the number of residents with 

a 4-year degree or more and dividing the sum by the total number of residents who are 25 years 

old and over, multiplying the result by 100. 

 

 

Longitudinal Variables 

 

Justice & Social Capital Variables 

 

Change (from 2013 to 2020) in Assault Rates Variables 

 

o Variable Definition: Change in assault rate per 1,000 residents from 2013 to 2020 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributors: Winston-Salem Police Department, Forsyth County Sheriff's Office, and 

Kernersville Police Department 

o Download Source: N/A 

 

These variables were created using assault rates per tract in 2013 and assault rates per tract in 2020. 

The change is just the rate in 2020 minus the rate in 2013. We created changes in the rates for each 

of the 93 census tracts and for the overall county.  

 

We converted the differences to z-scores, using formula (1), with similar notation and definitions, 

except now using change in assault rates as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s change in assault rates from 2013 to 2020 is statistically 

significantly different from the change at the overall county level, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level. 

 

 

Change (from 2013 to 2020) in Vandalism Rates Variables 

 

o Variable Definition: Change in vandalism rate per 1,000 residents from 2013 to 2020 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributors: Winston-Salem Police Department, Forsyth County Sheriff's Office, and 

Kernersville Police Department 

o Download Source: N/A 
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These variables were created using vandalism rates per tract in 2013 and vandalism rates per tract 

in 2020. The change is just the rate in 2020 minus the rate in 2013. We created changes in the rates 

for each of the 93 census tracts and for the overall county.  

 

We converted the differences to z-scores, using formula (1), with similar notation and definitions, 

except now using change in vandalism rates as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s change in vandalism rates from 2013 to 2020 is statistically 

significantly different from the change at the overall county level, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level. 

 

Housing and Built Environment Variables 

 

Change (from 2013 to 2020) in Mortgage Foreclosure Rates Variables 

 

o Variable Definition: Change in mortgage foreclosure rate per 1,000 mortgaged homes from 

2013 to 2020 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributors: Forsyth County Community and Economic Development 

o Download Source: N/A 

 

These variables were created using mortgage foreclosure rates per tract in 2013 and mortgage 

foreclosure rates per tract in 2020. The change is just the rate in 2020 minus the rate in 2013. We 

created changes in the rates for each of the 93 census tracts and for the overall county.  

 

We converted the differences to z-scores, using formula (1), with similar notation and definitions, 

except now using change in foreclosure rates as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s change in foreclosure rates from 2013 to 2020 is statistically 

significantly different from the change at the overall county level, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level. 

 

Change (from 2013 to 2020) in Housing Vacancy Rates Variables 

 

o Variable Definition: Change in housing vacancy rate from 2013 to 2020 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributors: American Community Survey; U.S. Census Bureau 

o Download Source: IPUMS NHGIS 

 

These variables were created using housing vacancy rates per tract in 2013 and housing vacancy 

rates per tract in 2020. The change is just the rate in 2020 minus the rate in 2013. We created 

changes in the rates for each of the 93 census tracts and for the overall county.  

 

We converted the differences to z-scores, using formula (1), with similar notation and definitions, 

except now using change in housing vacancy rate as the topic. Using the resulting z-scores, we can 

determine whether a particular tract’s change in vacancy rates from 2013 to 2020 is statistically 
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significantly different from the change at the overall county level, using -1.96 and +1.96 as the 

determining threshold. This threshold demarcates the 95% confidence level. 

 

 

Economic Well Being 

 

Change (from 2013 to 2019) in Poverty Rates Variables 

 

o Variable Definition: Change in poverty rate from 2013 to 2019 

o Primary Data Sources: Custom created by MapForsyth 

o Data Contributors: American Community Survey 

o Download Source: IPUMS NHGIS 

 

These variables were created using poverty rates per tract in 2013 and poverty rates per tract in 

2019. The change is just the rate in 2020 minus the rate in 2013. We created changes in the rates 

for each of the 93 census tracts and for the overall county.  

 

We converted the differences to z-scores, using formula (1), with similar notation and 

definitions, except now using change in poverty rate as the topic. Using the resulting z-scores, 

we can determine whether a particular tract’s change in poverty rates from 2013 to 2020 is 

statistically significantly different from the change at the overall county level, using -1.96 and 

+1.96 as the determining threshold. This threshold demarcates the 95% confidence level. 

 

 

FCNOA Opportunity Tract Index Variable 

 

The FCNOA Opportunity Tract Index variable, or Opportunity Index for short, is an index that 

was custom created by the Spatial Justice Studio. The index is a measure of the strength, or 

weakness, of the opportunities in a census tract. The index is the sum of the z-score measures of 

31 of the included variables (described earlier). The index value can either be positive or negative. 

Larger positive values indicate that there is a higher level of opportunity in a particular tract, while 

more negative values indicate lower levels of opportunity. Before the sum of the z-scores are 

calculated, an adjustment is made depending on whether positive or negative z-scores for a 

particular variable is considered desirable. An illustrative example is provided here. 

 

Hypothetical census tract X has a z-score measure of poverty rate equal to -1.23. Hence, its poverty 

rate is lower than the overall county poverty rate. If we were to simply add -1.23 to the overall 

index, the final value would be lower since we would be adding a negative value. Negative z-score 

values for poverty rate suggests poverty is lower in this tract, relative to the overall county. Since 

negative z-scores are desirable/good in this case, negative z-scores for poverty rate are included in 

the sum as positive values, hence, the opportunity index value gets a boost. For another variable, 

the percentage of residents without health insurance coverage, positive values are less desirable 

since it suggests a greater percentage of residents in tract X are without insurance compared to the 

overall county. It has a positive z-score value; however, positive values are less desirable in this 

case. Therefore, when the z-score value for the variable measuring the percent of residents without 
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health insurance coverage is positive, it is included in the sum as a negative value. Table 1 below 

summarizes how this adjustment applies to all the index’s subcomponent variables. 

 

Table 1. Opportunity Index Subcomponent Variables and How They  

are Integrated Into the Final Index Calculation 

Category Variable 
Positive (+) Z-

Scores 

Negative (-) Z-

Scores 

Access/Infrastructure 

Percent of residents without 

health insurance 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Percent of households 

without internet subscriptions 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Average distance (feet) from 

homes to their closest grocery 

store 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Average distance (feet) from 

homes to their park/recreation 

facility 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Housing and Built 

Environment 

Percent of housing units that 

are vacant 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Percent of land covered by 

tree canopy 

Desirable/ Good. 

Left as a positive 

value 

Undesirable/Not 

Good. Left as a 

negative value 

Percent of land that is 

residential 

Desirable/ Good. 

Left as a positive 

value 

Undesirable/Not 

Good. Left as a 

negative value 

Ratio of the number of streets 

in a network to the maximum 

possible number of streets 

between intersections 

Desirable/ Good. 

Left as a positive 

value 

Undesirable/Not 

Good. Left as a 

negative value 

Number of property code and 

zoning violations per 1,000 

properties 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Percent of residential housing 

stock in below average 

assessed condition. 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Percent of homeowners with 

monthly mortgage payments 

requiring 40% or more of 

their monthly incomes. 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Percent of renters with rent 

payments requiring 30% or 

more of their monthly 

incomes 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 
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Percent of occupied housing 

units that are owner-occupied 

Desirable/ Good. 

Left as a positive 

value 

Undesirable/Not 

Good. Left as a 

negative value 

Mean age, as of 2020, of 

residential properties 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Median owner-assessed value 

of owner-occupied homes 

Desirable/ Good. 

Left as a positive 

value. 

Undesirable/Not 

Good. Left as a 

negative value 

Justice & Social 

Capital 

Number of Census mail 

forms completed over the 

number of valid homes where 

a form was delivered for mail 

return to the Census Bureau. 

Desirable/ Good. 

Left as a positive 

value. 

Undesirable/Not 

Good. Left as a 

negative value. 

Fraction of children born 

between 1978 and 1983 

within a particular census 

tract that are incarcerated on 

April 1st, 2010. 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Total crime rate per 1,000 

residents. 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Violent crime rate per 1,000 

residents 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Percent of active registered 

voters who voted in the 2020 

General election 

Desirable/ Good. 

Left as a positive 

value. 

Undesirable/Not 

Good. Left as a 

negative value. 

Economic Wellbeing 

Percent of households with 

incomes below the federal 

poverty level 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Percent of households that 

received SNAP/Food Stamps 

in past 12 months 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Gini Index of income 

inequality 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Education 

Spatially weighted average 

elementary school 

performance scores 

Desirable/ Good. 

Left as a positive 

value. 

Undesirable/Not 

Good. Left as a 

negative value. 

Spatially weighted percent of 

3rd graders reading at 

benchmark levels 

Desirable/ Good. 

Left as a positive 

value. 

Undesirable/Not 

Good. Left as a 

negative value. 

Spatially weighted average 

math EOG scores 

Desirable/ Good. 

Left as a positive 

value. 

Undesirable/Not 

Good. Left as a 

negative value. 
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Percent of the population, 16 

years old to 19 years old, that 

are not currently enrolled in 

school and have not obtained 

a high school diploma 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Health & Wellness 

Percent of residents with a 

disability 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 

Infant mortality rate per 

1,000 infants 

Undesirable/Not 

Good. Included as 

a negative value 

Desirable/ Good. 

Included as a 

positive value 
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