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Starting point 
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Analysis of every residence-based table without cross-
tabulations in the latest CTPP release for five geographies 



• Introduction to the CTPP 
• Margins of error and why they matter 
• CTPP coefficients of variation (CVs) by: 

– Table type 
– Geography 
– Variable detail 

• A caveat on local context 
• Recommendations, resources, references 
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Outline 
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Study area 



• Special tabulation of the ACS for transportation 
and planning purposes 

• Unique table types, geographies, and variables 
• Data based on 2012-2016 ACS 5-Year Estimates 

released 2019-04-02 
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Census Transportation 
Planning Products 



• Residence-based 
• Workplace-based 
• Flows 

 
Example: No. of 
workers, Census Tract 
4.02 
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CTPP table types 
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CTPP geographies 



At right: 
Commuting flows 
by means of 
transportation 
Other examples: 
• Travel time by 

means of 
transportation 

• Time arriving at 
work 

Tract-level analysis of CTPP Flows Table A302103, City of Philadelphia. 8 

CTPP variables 



Using the previous slide’s example: 
Origin Estimate MOE CV 
Tract 20 50 65 79% 
Tract 152 50 73 89% 
Tract 41.02 35 58 101% 
Tract 140 30 37 75% 
Tract 28.01 30 27 55% 
Tract 30.02 30 37 75% 
Tract 16 30 37 75% 
Tract 24 30 38 77% 

9 Tract-level analysis of CTPP Flows Table A302103, City of Philadelphia. 

MOEs make a difference 



• What’s an “acceptable” CV? Rules of thumb: 
– 10-12% (Citro & Kalton, 2007) 
– Up to 15% (Francis et al., 2012) 

• Choices in table type, geography, and variable 
detail simultaneously affect CVs 

• Most of these choices apply to ACS data as well 
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CVs and the CTPP 



• Use Flows tables with caution 

CV Residence Workplace Flows 
0-15% 366 (81%) 380 (81%) 1,041 (30%) 
15.1-30% 51 (11%) 43 (9%) 525 (15%) 
30.1-60% 23 (5%) 31 (7%) 595 (17%) 
60.1+% 10 (2%) 14 (3%) 1,322 (38%) 
Total obs. 450 468 3,483 

11 County-level analyses of 15 CTPP tables with identical universes (see Slide 19), DVRPC Region. 

CTPP CVs by table type 



• Estimates at small geographies are often less 
reliable 

• Selecting tract or TAZ carries reliability penalties 

CV County PUMA TAD Tract TAZ 
Min 0.31% 0.75% 0.85% 3.09% 3.34% 
Med 0.42% 1.01% 1.51% 6.93% 14.1% 
Mean 0.45% 1.19% 1.63% 8.68% 23.62% 
Max 0.64% 2.29% 3.37% 182.37% 218.84% 

12 CTPP Residence-based Table A102101, Total Workers, DVRPC Region. 

CTPP CVs by geography 



• Use cross-tabulations with caution 
• Below: zero-car households v. zero-car 

households × no. of workers in household 

CV ZC HH ZC HH with 
1 worker 

Min 6.73% 11.85% 
Med 16.59% 33.25% 
Mean 22.06% 41.86% 
Max 151.98% 319.15% 

13 Tract-level analysis of CTPP Residence-based Table A112310, No. of workers in household by 
vehicles available by household income in the past 12 months, City of Philadelphia. 

CTPP CVs by variable detail 



Estimate, zero-car households 
CV (–∞, –1.5SD] (–1.5SD, –0.5SD] (–0.5SD, 0.5SD] (0.5SD, 1.5SD] (1.5SD, ∞) 

0-15% 0 5 56 61 30 
15.1-30% 0 79 86 14 2 
30.1-60% 0 34 0 0 0 
60.1+% 14 3 0 0 0 

Estimate, zero-car households with one worker 
0-15% 0 0 0 1 4 
15.1-30% 0 4 60 55 27 
30.1-60% 0 72 99 6 0 
60.1+% 18 36 2 0 0 

Using the previous slide’s example: 

14 Tract-level analysis of CTPP Residence-based Table A112310, No. of workers in household by 
vehicles available by household income in the past 12 months, City of Philadelphia. 

CTPP CVs by variable detail (cont.) 



• Datasets with low reliability overall might be 
adequately reliable in your particular study area 
or for your particular research question 

Zero-car households with one worker 

15 Tract-level analysis of CTPP Residence-based Table A112310, No. of workers in household by 
vehicles available by household income in the past 12 months, City of Philadelphia. 

A caveat on context 



• Careful selection of table type, geography, and 
variable 

• Collapse geographies and/or subgroups 
– Understanding and using ACS data (2018) 

• Cartographic choices 
– Francis et al. (2012) 
– Map reliability calculator 

• Custom aggregate geographies 
– NYC Neighborhood Tabulation Areas 

• Data-driven regionalization 
– Spielman & Folch (2015) 
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Recommendations 



• Paper: Evaluating the 
reliability of ACS data for 
transportation planning [link] 

• Online Appendix*: Summary 
of data reliability for 
residence-based tables in the 
2016 CTPP release [link] 

• Interactive map reliability 
calculator [link] 

• Email me: alarson@dvrpc.org 

17 *Warning: File is 916 pages and 1.3GB 

Resources 

https://github.com/addisonlarson/data_quality_toolkit/blob/master/paper.pdf
https://drive.google.com/open?id=17KtqVzbFoyWiEsJvffyoYXXGqFdqCdlA
https://aplarson.shinyapps.io/MapClassificationAutoreporter/
mailto:alarson@dvrpc.org
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Description Residence Workplace Flows 
Total workers A102101 A202100 A302100 
Age of worker A102102 A202101 B302101 
Industry A102105 A202104 B302102 
Means of 
transportation A102106 A202105 A302103 

Travel time A102110 A202113 B302106 
Universe: Workers 16 years and over 

Source tables for CVs by table type 
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