How to Build a Geographic Database from Census ACS Data
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Assumptions:
· Uses 5-year ACS data – the code is set up for 2007-2011 data
· Census tract level data
· For all of the US and Puerto Rico
· Selected demographic and socioeconomic status (SES) variables

Basic folder structure: 
The SAS code assumes the following folder structure.  All paths are specified at the beginning of each SAS programming step so it is easy to modify for your environment.
· A base folder that can be located on any drive and called anything you like.  The code is set up to use: “J:\Census_Stuff\ACS2011_5yr”.
· Four subfolders:
· “DownloadCenter_2_giant_files” – data from the Census FTP site
· “SASCode” – the SAS programming steps
· “SASData” – the SAS data files
· “SASRpts” – output reports from each SAS step in PDF format

Steps:

1. Download the tract / block group data and geography data from the “2 giant files” folder on the Census FTP site
a. http://www2.census.gov/ 
b. Folder: “acsYYYY_5yr/” where YYYY is the release year.  Example: “acs2011_5yr/”
c. Folder: “summaryfile/”
d. Download the file: “ACS_XXXX_YYYY_SF_Tech_Doc.pdf” for reference (XXXX is the beginning year)
e. Download the file: “Sequence_Number_and_Table_Number_Lookup.xls” for reference
f. Folder: “XXXX_YYYY _ACSSF_All_In_2_Giant_Files(Experienced-Users-Only)/
g. Download the file: “Tracts_Block_Groups_Only.tar.gz” 
h. Download the file: “YYYY_ACS_Geography_Files.zip” 

2. Unpack the “Tracts_Block_Groups_Only.tar.gz” file
a. To unpack with WinZip, two steps are needed.  WinZip first creates a temporary *.tar file, then unpacks it to a folder of your specification.  The resulting folder should have about 12,000 files.  For details, see: “Supplemental_Instructions_for_Using_2_Giant_Files.pdf”.
b. Move the lowest level folder (“groupN”) to the top level and rename it to “Tracts_Block_Groups_Only”
c. You may delete the original downloaded archive file – it is no longer needed.

3. Unpack the “YYYY_ACS_Geography_Files.zip” file
a. Unpack normally (this is a real *.zip file).
b. Rename the resulting folder (“geog”) to “YYYY_ACS_Geography_Files”.
c. You may delete the original downloaded archive file – it is no longer needed.

4. Load the geography data.
Run SAS01_GeoLoad.sas to load geography dataset.
a. Modify path specifications as needed.
b. Check the file name on the INFILE statement.  The filenames have the format “gYYYY5ST.txt” where YYYY is the release year and ST is the state abbreviation.  For example, “g20105AL.txt” is the geography file for the 2010 5-year release for Alabama.
c. Run the SAS code.
d. In the log, check for any errors or warnings.  Also check that the SORT step did not find any duplicate keys.
e. In the output report, check that there are 52 values for STUSAB (50 states, DC and Puerto Rico - the last report page).  SUMLEV value of 140 is census tracts; the total count should be 74,001 for data based on 2010 geographies.

5. Determine the best table to use for each data item
a. Find the tables that contain the desired data item(s) using American FactFinder2.  
b. For each data item, pick the source table that will require the least number of calculations to get the desired value so that MOEs are minimized.  For example, although percentages can be calculated from many tables, some percentages appear directly in the subject tables and should be used when available.
c. The tables used for the NAACCR GIS data extract are as follows:
	Regular
Table
	Data item(s)
	
	Subject
Table
	Data item(s)

	B00001
	Unweighted sample count
	
	S1501
	Percent high school

	B01003
	Total population
	
	
	Percent less than HS

	B02001
	Percent race not white alone
	
	 
	Percent college

	B03002
	Percent Hispanic
	
	S1602
	Percent linguistically isolated

	 
	Percent minority
	
	S1701
	Percent below 100% poverty

	B05012
	Percent foreign born
	
	S2301
	Percent unemployed

	B07001
	Residential migration
	
	
	

	B16005
	Percent non-English speakers
	
	
	

	C17002
	Percent below 150% poverty
	
	
	



6. For each regular table (not for the subject tables), determine where the data of interest is (the sequence number, starting location, ending location, and number of variables)
a. For each table, look up the sequence number and starting/ending positions in Appendix E of the Technical Documentation.  Appendix E also contains notes about any restrictions that apply to the tables.  
b. If you do not need all of the data in a table, you can extract only the variables needed.  For the NAACCR GIS data, in most cases we extract the entire table (except for B07001).
c. This information for the regular tables used in the NAACCR GIS data extract is as follows (this info often changes year-to-year):
	Table
	Data item(s)
	Sequence
	Start
	End
	Vars

	B00001
	Unweighted sample count
	001
	7
	7
	1

	B01003
	Total population
	003
	130
	130
	1

	B02001
	Percent race not white alone
	004
	7
	16
	10

	B03002
	Percent Hispanic
	005
	38
	58
	21

	 
	Percent minority
	 
	 
	 
	 

	B05012
	Percent foreign born
	012
	69
	71
	3

	B07001
	Residential migration (US only)
	016
	7
	102
	96

	B16002
	Total households for linguistic isolation
	044
	126
	139
	14

	B16005
	Percent non-English speakers
	045
	7
	51
	45

	C17002
	Percent below 150% poverty
	049
	219
	226
	8



7. Load the tract data for each sequence.
Run SAS11_DataLoadMerge.sas for each identified table sequence to load the tract data for estimates and margins of error (MOE) and merge them together
a. Modify path and ACS ending year specifications as needed.
b. Check the file name on the two IMPORT statements.  The filenames have the format “eYYYY5ST0SSS000.txt” and “mYYYY5ST0SSS000.txt” where YYYY is the release year, ST is the state abbreviation, and SSS is the 3-digit sequence number.  For example, “e20105AL00012000.txt” is the estimates file and “m20105AL0012000.txt” is the margins-of-error file for the 2010 5-year release for Alabama for sequence “012”.
c. Run the SAS code once for each sequence, specifying the “seqnum” and “lastvar” parameters (“lastvar” specifies the position of the last variable to be extracted).  For each run:
i. In the log, check for any errors or warnings.  Expect “Type mismatch” warnings for B07001 Residential Migration for Puerto Rico – the table is available for the US only.
ii. In the log where the Estimates and MOE datasets are merged, check that the two  SORT steps did not find any duplicate keys and that the merge had equal number of observations in both input datasets and the output dataset.
iii. In the log where the combined Estimates and MOE dataset is merged with the Geography dataset, check that the output dataset has the same number of observations as the Geography dataset (the total number of census tracts loaded in Step 4).
iv. In the output report, check that there are 52 values for STUSAB (50 states, DC and Puerto Rico - the last report page).  SUMLEV value of 140 is census tracts; the total count should be 74,001 for data based on 2010 geographies.

8. Extract the regular tables.
Run SAS21_Extract_[TABLE]_[TBSUBJ]_Tract.sas for each regular table where TABLE is the table number and TBSUBJ is a brief description of the content of the table.
a. If code for the desired table does not exist, you will need to construct the code using existing programs as models.  
b. Modify path specifications as needed.
c. Run the SAS code, specifying the “seqnum”, “firstvar”, and “tablenum” parameters.  
d. For each run:
i. In the log, check for any errors or warnings.  
ii. In the log, check that the SORT step did not find any duplicate keys.
iii. In the output report, check that there are 52 values for STUSAB (50 states, DC and Puerto Rico - the last report page).  
iv. Spot check the resulting SAS dataset against American FactFinder2 for at least one census tract.  Be sure the last needed variable is present and correct.

9. Download the data for each of the subject tables.
Subject tables are not available of the FTP site so they must be downloaded using the American FactFinder2 interface.  Because there is a limit of 50,000 geographic items for the download function, this must be done in two pieces: Alabama – Montana (27 selections) and Nebraska – Wyoming (25 selections).
a. Access the American FactFinder2 Search interface
b. Under Topics, set the dataset to YYYY ACS 5-year estimates where YYYY is the release year.
c. Under Geographies, select “all census tracts within” for Alabama – Montana (27 selections)
d. For each subject table number (e.g., S1501, S1602, S1701, S2301):
i. Enter the table number in the Search window
ii. Select the table and click Download.  It will take about 2-3 minutes to prepare the file.
iii. Save the file, adding the subject table number and the state letter range to the saved file name.  Open the *.zip file to be sure it contains the right table (AFF bug sometimes downloads a previously downloaded table).
iv. Un-zip the archive, don’t replace duplicate file names, and add the state letter range to the extracted *.csv file.  The *.csv files should open with Excel and, for 2010 geographies, the A-M files should have 39,173 rows and the N-W files 34,830 rows.
e. Clear your Census Tract selections and repeat steps 9c, and 9d for Nebraska – Wyoming (25 selections).
f. At this point, you should have eight *.csv files and the accompanying documentation.
g. You can delete the original *.zip files – they are no longer needed.

Step 9c – Adding “All Census Tracts within Montana” to previous 26 selected states
[image: ]

Step 9d – Downloading the S1501 subject table for states A-M
[image: ]

Step 9f – Files after all downloads and *.zip file extracts
[image: ]


10. Extract the subject tables.
Run SAS22_Extract_[TABLE]_[TBSUBJ]_Tract.sas for each subject table where TABLE is the subject table number and TBSUBJ is a brief description of the content of the table.
a. If code for the desired table does not exist, you will need to construct the code using existing programs as models.  
b. Modify path specifications as needed.
c. Verify the setting of the parameter for the first data line.
d. Check the file name on the two INFILE statements.  The filenames have the format “ACS_YY.txt_5YR_TABLE_with_ann_STATES.csv” where YY is the last two digits of the release year, TABLE is the subject table number, and STATES is the range of states.  For example, “ACS_11_5YR_S1501_with_ann_A_M.csv” is the file for the 2011 5-year release for S1501 for states A-M.
e. Run the SAS code for each table.
f. For each run:
i. In the log, check for any errors or warnings.  
ii. In the log, check that the step that combines the two pieces results in a dataset with the right number of tracts (74,001 for 2010 geographies) and the SORT step did not find any duplicate keys.
iii. In the output report, check that there are 52 values for STATE (50 states, DC and Puerto Rico - the last report page).  
iv. Spot check the resulting SAS dataset against American FactFinder2 for at least one census tract.  Be sure the last needed variable is present and correct.

11. Merge and calculate both the estimates and the MOEs for derived variables 
Run SAS31_Merge_Tract_Attributes.sas to merge the source data and calculate derived variables.
a. If code for the desired derived variable does not exist, you will need to add the code using existing code as a model.  
b. Modify path specifications as needed.
c. Run the SAS code.
d. In the log, check for any errors or warnings.  Also check that the SORT step did not find any duplicate keys.  The final dataset should have 74,001 observations (for 2010 geographies).
e. In the output report, check that there are 52 values for STUSAB (50 states, DC and Puerto Rico - the last report page).

12. Clean up variables and labels
Run SAS33_Clean_Tract_Attributes.sas to clean up variables and labels in the tract attribute data.
a. Add any code for new tables or variables as needed.  
b. Modify path specifications as needed.
c. Run the SAS code.
d. In the log, check for any errors or warnings.  The final dataset should have 74,001 observations (for 2010 geographies).

13. Generate overall statistics
Run SAS41_Stats_Tract_Attributes.sas to generate a set of descriptive statistics.  This step generates detailed statistics designed for an analysis of the variation of tract-level ACS MOEs.  It can be simplified or skipped altogether if desired.  
a. Add any code for new tables or variables as needed.  
b. Modify path specifications as needed.
c. Run the SAS code.
d. In the log, check for any errors or warnings.  
e. If statistics from the previous year are available, compare the basic descriptive statistics: mean values should not change too much.

14. Generate statistics by state
Run SAS42_Stats_ByState_Tract_Attributes.sas to generate summary statistics by state.  This step generates detailed statistics designed for an analysis of the variation of tract-level ACS MOEs.  It can be simplified or skipped altogether if desired.  
a. Add any code for new tables or variables as needed.  
b. Modify path specifications as needed.
c. Run the SAS code.
d. In the log, check for any errors or warnings.  
e. If statistics from the previous year are available, compare the basic descriptive statistics: mean values should not change too much.

15. Create tract-level summary datasets by state and county
Run SAS51_SumByState_Tract_Attributes.sas
and SAS52_SumByCounty_Tract_Attributes.sas.  These two programs generate summary statistics by state and county designed for an analysis of the variation of tract-level ACS MOEs.  They can be simplified or skipped altogether if desired.  For each:
a. Add any code for new tables or variables as needed.  
b. Modify path specifications as needed.
c. Run the SAS code.
d. In the log, check for any errors or warnings.  
e. If statistics from the previous year are available, compare the basic descriptive statistics: mean values should not change too much.

16. Export to Access
Run SAS53_Export_to_Access.sas to create an MS Access database copy.
a. Modify path specifications and database name as needed.
b. Run the SAS code.
c. In the log, check for any errors or warnings.  

17. Prepare data for the NAACCR Web site
Steps:
a. Create or update the Data Dictionary.  This is an Excel file with information taken from the PROC CONTENTS report in “SAS33_Clean_Tract_Attributes.pdf”.  
b. Create a folder “ACS_TractData_XXXX_YYYY” to be ZIP’ed and sent to NAACCR where XXXX is the beginning year and YYYY is the ending year.  Folder contents:
i. A copy of the Access database “TractAttrib_ACS2011.mdb”.  Rename to “tract_attributes_ XXXX_YYYY.mdb”.  Open and delete the state and county level tables.  Rename the tract level table to “tract_attributes”.  Run the “Compact and Repair Database” tool.  
ii. A copy of the SAS dataset “tract_attributes_clean.sas7bdat”.  Rename to “tract_attributes_ XXXX_YYYY.sas7bdat”.  
iii. A copy of the SAS report “SAS41_Stats_Tract_Attributes.pdf”.
iv. A copy of the Data Dictionary.
c. Create a folder “SAS Code for ACS_TractData” to be ZIP’ed and sent to NAACCR.  Folder contents:
i. A copy the “SASCode” folder.
ii. A copy of the “~How_To_Build_ACS_Geog_Database.docx” file.
iii. A copy of the “SourceTables XXXX_YYYY.xlsx” file.
d. Update the descriptive text for the Web site as needed.
e. [bookmark: _GoBack]ZIP the two folders and send them with the descriptive text to Josh Whitley at NAACCR.
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