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5. CASE STUDIES USING ACS DATA
Case Study #1: Mobility and Economic Opportunity in New York City Neighborhoods
Skill Level: Intermediate/Advanced 
Subject: Commuting/transportation challenges  
Type of Analysis: Analysis of job opportunities, household income, and population size across New York City 
neighborhoods 
Tools Used: Application Programming Interface (API), spreadsheet 
Author: Sarah Kaufman, Assistant Director for Technology Programming at the New York University (NYU) Rudin 
Center for Transportation

The ability of a public transportation network to physically link residents to jobs has become a central point of 
concern for urban policy in an era of uneven unemployment and rapidly changing job markets. The economy of 
New York City is unique in North America due to the high proportion of residents using public transportation. In 
2016, more than half of the population in New York City (56.6 percent) used some kind of public transportation 
to get to work, and an individual’s ability to access a job is largely a function of how well their neighborhood is 
served by the public transportation system. 

In a recent report, the Rudin Center for Transportation Policy and Management at NYU's Robert F. Wagner 
School of Public Service explored some of the key transportation challenges facing New York City residents, 
based on data from the American Community Survey (ACS) and other sources.47 An accompanying interactive 
map enables users to explore the data for their neighborhoods.48

Results showed disparities in transportation access. Furthermore, low levels of transit access were associated 
with lower income and employment among residents, while high levels of transit access were associated with 
higher income and employment.

Methods
Rudin Center staff analyzed and ranked 177 New York City neighborhoods based on access to job opportuni-
ties, household income, and population size. The rankings reflect the number of jobs that can be reached within 
1 hour by public transportation. (A commute time of 1 hour or less was selected based on prior research showing 
that commuters prefer to travel less than 1 hour.) 

Demographic data are from the U.S. Census Bureau’s ACS 5-year estimates for ZIP Code Tabulation Areas 
(ZCTAs). ZCTAs are aggregations of census blocks that form “generalized areal representations of United States 
Postal Service (USPS) ZIP code service areas.”49

New York City fully contains 186 ZCTAs as defined in the 2010 Census. In this work, ZCTAs are only included as 
a unit of observation if they contain populations of at least 2,500 according to the 2008–2012 ACS. It should 
be noted that the estimates included in the report and interactive maps do not account for margins of error. 
However, the population threshold helps to ensure accurate demographic data exist within the ZIP code (unlike 
park areas), and to avoid small areas that would not be representative of a larger neighborhood. Of the 186 ZIP 
codes, 177 have a population of at least 2,500.50 

ACS estimates for ZCTAs were accessed through the Census Data API.51 

To access 2008–2012 ACS 5-year employment and unemployment data from the Census Data API, enter the fol-
lowing query in your Web browser: <https://api.census.gov/data/2012/acs/acs5?get=group(B23025)&for=ZIP 
%20code%20tabulation%20area:*> as described in the steps below (see Figure 5.1).

1. Start your query with the host name: “https://api.census.gov/data.”

47 The Rudin Center for Transportation Policy and Management, Mobility, Economic Opportunity and New York City Neighborhoods, 
November 2015, <https://wagner.nyu.edu/impact/research/publications/mobility-economic-opportunity-and-new-york-city-neighborhoods>. 

48 Datapolitan, NYC Neighborhoods: Mobility & Economic Opportunity, <www.datapolitan.com/job_access/>. 
49 U.S. Census Bureau, ZIP Code Tabulation Areas (ZCTAs), <www.census.gov/programs-surveys/geography/guidance/geo-areas/zctas.html>. 
50 In cases where ZCTA-level data were unavailable, census tract estimates were “cross-walked” to conform to ZCTA boundaries using an allo-

cation algorithm provided by the Missouri Census Data Center.
51 U.S. Census Bureau, Census Data API User Guide, <www.census.gov/data/developers/guidance/api-user-guide.html>.
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2. Add the data year (2012) to the URL: “https://api.census.gov/data/2012.”

3. Add the data set name acronym for the ACS 5-Year Detailed Tables, and follow this base URL with a question 
mark: “https://api.census.gov/data/2012/acs/acs5?.”

4. Add variables starting with a get clause, “get=”: “https://api.census.gov/data/2012/acs/acs5?get=.”

5. Use the group feature to return all data items for Table B23025 (which contains labor force, employment, 
and unemployment details): “https://api.census.gov/data/2012/acs/acs5?get=group(B23025).”

6. Add geography using a predicate clause starting with an ampersand (&) to separate it from your “get” clause 
and then a “for=” to identify geographic areas of interest:  
“https://api.census.gov/data/2012/acs/acs5?get=group(B23025)&for=.”

7. Identify the geographic area(s) that you need (ZCTAs) by reviewing the list of geographies available for the 
2008–2012 ACS 5-year Detailed Tables.52

8. Because you need data for many ZIP codes, add a wildcard (*) to get all ZCTA values: 
“https://api.census.gov/data/2012/acs/acs5?get=group(B23025)&for=ZIP%20code%20tabulation%20area:*.”

After downloading the comma-separated file, we opened it in a spreadsheet to analyze the data.

To calculate the unemployment rate, we divided a ZCTA’s unemployed population (B23025_005E) by its civilian 
labor force (B23025_003E). Using the example of Chelsea (North), ZCTA 10001, we calculated an unemployment 
rate of 9 percent (see Figure 5.2).

52 U.S. Census Bureau, <https://api.census.gov/data/2012/acs/acs5/geography.html>. 

Figure 5.1. ZIP Code Tabulation Area Query for Employment and Unemployment    
               Data From Table B23025: 2008–2012

Note: Data are shown for the first five rows. 
Source: U.S. Census Bureau, <https://api.census.gov/data/2012/acs/acs5?get=group(B23025)&for 
=ZIP%20code%20tabulation%20area:*>.
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We repeated a similar process for all other ACS variables of interest. ACS data were then combined with infor-
mation from the Google Maps Routing API and the Census Bureau’s Longitudinal Employer-Household Dynamics 
(LEHD) Origin-Destination Employment Statistics (LODES) data set.

The Google Maps Routing API was used to estimate travel times between origins and destinations. The API can 
be queried with origin and destination pairs to output the estimated travel time according to Google’s algorithm. 
This project used this service to generate a data set containing all ZIP code-level travel times in the region, which 
originated in New York City and terminated anywhere in the New York, New Jersey, or Connecticut region.

The LEHD data set provides employment counts by subcategories at the census block level. LODES provides a 
level of detail regarding employment that is not available from the ACS. LODES data were cross-walked from 
census blocks to ZIP codes using a Missouri Census Data Center tool.53 Because census blocks are even smaller 
than the census tracts used for demographic data, there is essentially no loss of precision due to cross-walking 
to the much larger ZIP-code level. This report uses the LODES data for 2013, which were the most current at the 
time of publication.

Data points from the three aforementioned sources were merged together to create a single observation for 
each ZIP code in New York City. LODES data were downloaded for all of New York State, New Jersey, and 
Connecticut; this allowed job counts to be assigned to ZIP codes for the entire region. Google routing data were 
collected for journeys originating within a ZIP code in New York City, but ending in any ZIP code within the larger 
region. ACS data were collected for New York City only.

More detailed information about these methods is available in the report.

Results
The data show that mass transit access is associated with job opportunities and household income levels in most 
New York City neighborhoods.

The rankings, along with the summary chart below, show the swoosh-shaped relationship between transit and 
income in New York City: Neighborhoods with some, but insufficient transit access—those ranked in the middle 
third—faced higher rates of unemployment than those in the top or bottom third (see Figure 5.3). 

Our partners at Datapolitan then turned the resulting data, for all ZIP codes, into an online, interactive applica-
tion (see Figures 5.4 and 5.5).

53 Missouri Census Data Center, Geocorr 2014: Geographic Correspondence Engine, <http://mcdc.missouri.edu/applications/geocorr2014 
.html>.   

Figure 5.2. Unemployment Rate for Chelsea (North) ZCTA 10001: 2008–2012

Source: Author’s analysis of data from the U.S. Census Bureau, American Community Survey.
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Figure 5.3. New York Ranked Neighborhoods: Income, Unemployment, and  
                Commuting: 2008–2012

Source: Author’s analysis of data from the U.S. Census Bureau, American Community Survey.

Figure 5.4. Results for Chelsea (North) ZCTA 10001

Source: Datapolitan, NYC Neighborhoods: Mobility & Economic Opportunity, <www.datapolitan 
.com/job_access/>. 

Figure 5.5. Results for Chelsea (North), ZCTA 10001

Source: Datapolitan, NYC Neighborhoods: Mobility & Economic Opportunity, <www.datapolitan.com 
/job_access/>. 
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Case Study #2: State Level Trends in Children’s Health Insurance Coverage 
Skill Level: Intermediate/Advanced 
Subject: State-level trends in children’s health insurance coverage 
Type of Analysis: Analysis of changes in children’s health insurance coverage over time  
Tools Used: American Community Survey Public Use Microdata Sample (PUMS) files, statistical software, spread-
sheet  
Author: Brett Fried, Senior Research Fellow, State Health Access Data Assistance Center (SHADAC)

The State Health Access Data Assistance Center (SHADAC) is a multidisciplinary health policy research center 
affiliated with the University of Minnesota that focuses on state health policy. “State-Level Trends in Children’s 
Health Insurance Coverage” (the “Kids’ Report”) is one of many reports that SHADAC produces at the state level 
to show trends over time in insurance coverage, access, cost, utilization, and outcomes, as well as in equity and 
economic measures.54 

Approach
To generate reports from the American Community Survey (ACS) PUMS files, SHADAC started by creating an 
analytical data set using SAS. The microdata allowed us to create custom variables such as a health insurance 
unit (HIU) in this data set. The HIU defines “family” based on who is likely considered part of a “family unit” in 
determining eligibility for either private or public coverage. HIU is a narrower definition of family, compared with 
the Census Bureau’s general definition of family that groups all related members of a household into a family.55 
We also created Affordable Care Act (ACA)-relevant poverty-level categories—0 to 138 percent of the Federal 
Poverty Guideline (FPG); 139 to 400 percent FPG; and 401 percent FPG or more. To measure family poverty, 
income is totaled for all individuals in the health insurance unit. The income is divided by the FPG produced by 
the U.S. Department of Health and Human Services to calculate the income as a percentage of FPG. (In 2016, 
the federal poverty guideline for a family of four was $24,300.) We used SAS to create the analytic data set that 
included the custom HIU and poverty-level categories and then transferred the data set using StatTransfer soft-
ware into a STATA data set to produce relevant estimates.

After transferring the data set into STATA, we created variables for other subjects of interest such as race/eth-
nicity and educational attainment. Then we produced estimates for all the custom HIU and income categories, 
broken down by coverage type, using STATA code. For example, we produced estimates of children by private 
coverage, public coverage, and uninsurance by three income categories from 2011 to 2016. If someone had more 
than one source of coverage, we considered private coverage as primary over public sources. 

Next, we tested for statistically significant percentage-point differences in the estimates between 2013 (generally, 
pre-ACA implementation) and 2016 (post-ACA implementation). Percentage-point differences between years are 
reported in the tables. We produced three products from these estimates. The first product is a summary report 
where we use maps, tables, and figures to highlight the main findings. Estimates with coefficients of variation 
(standard error/estimate) greater than 30 percent are not included in the report (see Figure 5.6).

54 SHADAC, “State-Level Trends in Children's Health Insurance Coverage,” 2013–2016, <www.shadac.org/KidsReport2016>.
55 SHADAC has a more detailed description of how we create the HIU in SHADAC I (Defining Family for Studies of Health Insurance Coverage), 

<www.shadac.org/publications/defining-family-studies-health-insurance-coverage>.
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The second product is a set of 50-state tables. These detailed tables allow for cross-year comparisons between 
states from 2013 to 2016. Statistically significant differences between years at a 95 percent confidence level are 
indicated with an asterisk (see Figure 5.7).

Figure 5.6. Trends in Child Health Insurance: 2011–2016

Source: Author’s analysis of data from the U.S. Census Bureau, American Community Survey Public Use Microdata 
Samples, 2011 to 2016.

Figure 5.7. Trends in Health Insurance Coverage for Children by State: 2013–2016

Source: Author’s analysis of data from the U.S. Census Bureau, American Community Survey Public Use Microdata 
Samples, 2013 and 2016.
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The third product is a set of individual state profiles. These two-page profiles provide “at-a-glance” graphic sum-
maries of 5-year trends in children’s health insurance coverage for each state and the United States, including 
statistical comparisons (see Figure 5.8).

Figure 5.8. Profile of Child Health Insurance in Minnesota

Source: Author’s analysis of data from the U.S. Census Bureau, American Community Survey, 
2011-2016.
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Findings
In the Kids’ Report released in June 2018, we found that since the coverage provisions of the ACA took effect, 
children in the United States have seen significant declines in uninsurance, with the number of uninsured children 
dropping by 2.2 million, or 2.9 percentage points, between 2013 and 2016. These coverage gains were sustained 
despite an uncertain policy climate around the ACA. Drops in uninsurance were seen across demographic cat-
egories, and some of the largest coverage gains were made by groups of children who historically have had the 
highest rates of uninsurance: low-income, Hispanic, and non-White children, and children in households with low 
educational attainment. Despite coverage gains, coverage rates for these groups are still significantly below those 
of high-income children and White children, and coverage varies across states.

Lessons Learned
One of the lessons learned from this and other similar projects that include data for all states is that category 
definitions matter. For example, if the categories are too narrow, then estimates in many states will be suppressed 
(for example, if “American Indian and Alaska Native” is one of categories that is cross tabulated with children’s 
coverage, then most state estimates will be suppressed due to small sample size and large margins of error 
around the estimates). 

Impact
The SHADAC Kids’ Report is updated annually as new data become available. The report is used as a resource 
by state and federal analysts, academic researchers, the media, nonprofits, advocacy groups, foundations, and 
the public, as well as by internal SHADAC coworkers. In the first 3 weeks after its release, the report was viewed 
nearly 250 times.
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Case Study #3: Children Living in Areas of Concentrated Poverty
Skill Level: Advanced 
Subject: Neighborhood poverty  
Type of Analysis: Estimating the percentage of children who live in neighborhoods of concentrated poverty 
Tools Used: American Community Survey (ACS) Summary File, statistical software (SAS), spreadsheet 
Author: Jean D’Amico, Senior Research Associate, Population Reference Bureau (PRB)

Researchers largely agree that the residential clustering of poverty adversely affects the life chances of residents 
living in those high-poverty areas. There is also general consensus in the literature that the deleterious effects 
of residential concentrated poverty can occur once poverty rates reach a level of 20 to 40 percent. For this 
case study, we analyzed the percentage of children under the age of 18 living in areas of concentrated poverty—
defined as census tracts with overall poverty rates of 30 percent or more. 

Because we wanted to work with census-tract level data, we needed to use ACS 5-year data. We used the 
ACS Summary File because we needed data for a large number of geographic areas (every census tract in the 
nation).

Step 1. Extract the Data
There are several ways to access census tract data from the U.S. Census Bureau’s Web site, including data.census.gov. 
However, for this example, we use a SAS macro program to extract data from the ACS Summary File. This program is 
intended for advanced users who need to extract data for many geographies at once. 

Our first step is to download the SAS program that we need to merge the ACS estimate and margin of error files 
with the geography files.56 The “5-Year Macros” program is designed to read in the ACS 5-year Summary File. 
The program includes detailed comments that guide users through each procedure and macro (see Figure 5.9).

56 SAS programs for 2016 data can be found at <www.census.gov/programs-surveys/acs/technical-documentation/summary-file 
-documentation.2016.html> under the heading “SAS Programs.”

Figure 5.9. Downloadable SAS Program to Extract ACS Summary File Data

Source: U.S. Census Bureau, American Community Survey (ACS), Summary File Documentation, 
<www.census.gov/programs-surveys/acs/technical-documentation/summary-file-documentation 
.2016.html>.
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Step 2. Identify the Tables of Interest
Using the Sequence Number/Table Number Lookup file, we identify the tables needed to calculate our mea-
sure and note three key pieces of information for each: the table number, the sequence number, and the line 
numbers.57

To determine the poverty rate of each tract, we need:

1. The table number (B17001).

2. The sequence number (48).

3. The line numbers needed for calculations (2 and 31) (see Figure 5.10). 

To determine the total population of children living in each tract, we need:

1. The table number (B09001).

2. The sequence number (34).

3. The line number needed for calculations (1) (see Figure 5.11).

57 U.S. Census Bureau, American Community Survey (ACS), Summary File Documentation, <www.census.gov/programs-surveys/acs 
/technical-documentation/summary-file-documentation.html>.

Figure 5.10. Table, Sequence, and Line Numbers for Table B17001: Poverty Status  
                  in the Past 12 Months by Sex by Age

Source: U.S. Census Bureau, Sequence Number/Table Number Lookup file, 2016, <www.census.gov 
/programs-surveys/acs/technical-documentation/summary-file-documentation.2016.html>.

Figure 5.11. Table, Sequence, and Line Numbers for Table B09001: Population  
                Under 18 Years by Age

Source: U.S. Census Bureau, Sequence Number/Table Number Lookup, 2016, <www.census.gov 
/programs-surveys/acs/technical-documentation/summary-file-documentation.2016.html>.
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Step 3. Download the Data
Now that we know which files we need, we can download them from the Census Bureau’s File Transfer Protocol 
server.58 

Since we are interested in collecting tract-level data for the entire United States, and we are using SAS statistical 
software, we access the complete set of ACS 5-year Summary Files from the “5_year_entire_sf/” directory, which 
includes data for all census tracts in all states (see Figure 5.12).59

Within the “5_year_entire_sf” directory, there are several files. We need to download files with 2016 tract-level 
ACS estimates and their associated margins of error. We also need the 2016 ACS geography files. We down-
load and unzip the geography files (2016_ACS_Geography_Files.zip) and the estimate and margin of error files 
(Tracts_Block_Groups_Only.tar.gz) (see Figure 5.13).  

58 U.S. Census Bureau, American Community Survey (ACS), Data via FTP, <www.census.gov/programs-surveys/acs/data/data-via-ftp.html>.
59 Note: If we were interested in a specific state, we could save download time and disk space by downloading only that state. See the direc-

tory link for 5_year_by_state in Figure 5.12.

Figure 5.12. Summary File Download: 2016

Source: U.S. Census Bureau, <https://www2.census.gov/programs-surveys/acs/summary_file/2016 
/data>.

Figure 5.13. Summary File Download: 2016

Source: U.S. Census Bureau, <https://www2.census.gov/programs-surveys/acs/summary_file/2016 
/data/5_year_entire_sf/>. 
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Step 4. Access and Analyze the Data
Now that we have the files we need, we can access the data using the 5-year macro program described in Step 1. 
The 5-Year Macro SAS program needs to be edited to reflect the file paths of our unzipped files. The macro pro-
gram accesses the geography, estimate, and margin of error data and creates a single table for all geographies 
from the ACS Summary File. The final data set we create for our analysis includes all tracts (as separate rows) 
and the estimate and margin of error variables of interest for computing our measure (see Figure 5.14).

With the final data set complete, we begin constructing our measure by computing the poverty rate for each 
tract. Recall that Table B17001, line 2 (variable B17001e2) is the sum of those living below poverty. Table B17001, 
line 31 (variable B17001e31) is the sum of those living at or above poverty (see Figure 5.14, above). Therefore, the 
percentage of residents in a census tract who are living below poverty is calculated as:  
Percentage in Poverty = B17001e2 / (B17001e2 + B17001e31) (see Figure 5.15).

SAS code: 
PCTPOVERTY = B17001e2 / (B17001e2 + B17001e31) *100;

Figure 5.14. Selected Records and Variables From Summary File Table B17001 by  
                 Census Tract: 2016

Source: U.S. Census Bureau, ACS Summary File.

Figure 5.15. Calculating the Percentage in Poverty by Census Tract: 2016

Source: Author’s analysis of data from the U.S. Census Bureau, American Community Survey 
Summary File.
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Next, we create a variable that will identify the number of children who live in tracts with poverty rates at or 
above 30 percent. We assign a value of zero to a variable when the poverty rate in the tract is below 30 percent. 
If the poverty rate in the tract is 30 percent or greater, the variable is equal to the child population of that tract. 
Recall that table B09001 line 1 (B09001e1) is the total population under 18 years (see Figure 5.16). The number of 
children who live in high-poverty tracts is computed as follows: 

SAS code: 
NUMCHILD = 0; 
If PCTPOVERTY > = 30 then NUMCHILD = B09001e1;

The tract-level totals can be summed to larger levels of geography such as states or the entire United States. 
When we sum our variables by state, we create a new data set where the observations are the United States, the 
50 states, the District of Columbia, and Puerto Rico. Our NUMCHILD variable reflects the number of children in 
the state (or the nation) who live in high-poverty tracts. The last step is to calculate the percentage of children 
living in high-poverty tracts for each of these areas.

To calculate the percentage of children in each state and the nation living in high-poverty tracts, we divide the 
number of children who live in high-poverty tracts (NUMCHILD) by the total population of children (B09001e1) 
(see Table 5.1).

SAS code: 
PCTCHILD = NUMCHILD / B09001e1*100;

According to the 2012–2016 ACS 5-year estimates, a total of 9.4 million children under 18 years of age lived in a 
high-poverty neighborhood, representing 13 percent of all children in the United States.

Figure 5.16. Calculating the Number of Children in High-Poverty Census Tracts: 
                 2016

Note: High-poverty is defined as a poverty rate at or above 30 percent. 
Source: Author’s analysis of data from the U.S. Census Bureau, American Community Survey 
Summary File.
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Table 5.1. Number and Percentage of Children Living in High-Poverty Census 
Tracts by State: 2012–2016

Note: High-poverty is defined as a poverty rate at or above 30 percent. The U.S. totals exclude data 
for Puerto Rico. 
Source: Author’s analysis of data from the U.S. Census Bureau, American Community Survey Summary 
File.


