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Introduction

This paper summarizes the procedures and results of the data verification for the Atlanta Household Travel Survey. Atlanta Household Travel Survey data underwent two types of data verification procedures: edit check programs and geocoding control. The standard edit check programs perform automated global quality control checks of the data. Geocoding, which is performed throughout the whole survey process from the survey design to the final analysis, includes quality control checks. These detailed quality control checks were developed to ensure the most accurate data possible and used in the Atlanta Household Travel Survey. 

The paper discusses two types of data verification procedures performed on the Atlanta Survey data – edit check programs and geocoding control. Section 1 outlines the edit checks performed and is followed by Section 2, which describes geocoding procedures.

1. Edit Checks
The edit check program performed automated global quality control checks of the data that included both within file checks (intrafile) for consistency, and cross-file checks (interfile) for logic and compatibility.  Specifically, the edit check program confirmed that all responses were appropriate. For example, if a household reported not having a car in the household data file, the program checked to confirm that all vehicle variables were blank in the vehicle data file. Likewise, if the household reported having four vehicles, the program checked to confirm that there were four vehicle records.  

The following are the general descriptions of the edit check programs implemented for each of the data files, i.e., household file, person file, vehicle file and trip file. A complete list of edits follows the general descriptions.

Across all Files:

· Range of values for each data item is valid, including values for non-response (logic: responses cannot be outside range).

Household File:

· Compare number of persons in household with number of person records in person file for that household.

· Compare number of vehicles in household with number of vehicle records in vehicle file for that household.

Person File:

· Check to see if the number of persons indicated in the household file matches number of person records. 

· Check to see if persons traveled on travel days.  If not, reason must be provided.

· If person is not licensed, check to make sure there are no trips in which they were a driver.

Vehicle File:

· Check year of vehicle.  Verify if year is 1960 or earlier.

· Check make and model.  Flag if blank.

Trip File:

· Verify that each person has at least one place per day.

· Verify that household and person records exist for each sample number in the trip file.

· Check the travel times.  Arrival at place (n) must be after departure from place (n-1).  Arrival at place (n+1) must be after departure from place (n).

· Place numbers must be sequential and inclusive.

· Check to see if the person returned home at the end of each day.  If not, flag as potential missing trip.

· Verify that each place has address and trip data associated with it.

· Ensure that activities are consistent with reported location.

Specific edit checks are provided in the following table.

Table 1 Edit Checks

	Household size does not equal total person file record count

	Total vehicle count does not equal total vehicle file record count

	Trip summary does not equal total trip file record count

	Income is missing or refused (verify from all stages)

	Arrival time before departure time or times missing

	No driver reported for an auto trip

	Student Information not complete

	Worker information not complete

	Transit information not complete

	Parking information not complete

	Unemployed person reports work activity

	Loop trip – trip began and ended at the same place

	Occupation not given or out of range

	Household address not geocoded

	Household members traveled together but data are inconsistent

	Vehicle year <1960

	Auto driver is underage

	Auto driver is unlicensed or unknown

	Place numbers not sequential and inclusive

	Person didn’t return home at the end of day – check for missing trip


2. Geocoding Procedures

NuStats, with its five years of continuous geocoding experience in ArcView, performed geocoding at four distinct stages in the Atlanta Survey: at sample generation and after the advance call, recruitment, and retrieval.  Geocoding checks were used to ensure that:

· Home addresses, either corrected or obtained during the advance call stage, were geocoded prior to the mail-out of the advance letter.  At this stage, the results of geocoding were used to determine the appropriate distribution of household samples and to eliminate the unmatched samples.

· Habitual work and school addresses were geocoded subsequent to the recruitment interview.  Possible problem addresses were identified and resolved as much as possible by using other location reference data such as Zip2.com, and various map/reference lists (hard copy or electronic).  Remaining problem habitual work and school addresses were clarified during the retrieval interview.  

· Trip end addresses were geocoded subsequent to the retrieval interview within 48 hours of the interview.  The same process was used to identify and resolve the problem addresses.

Each stage of geocoding is unique, but all three share the same underlying principles.  Below is the description of the four basic steps of geocoding process that were used on the Atlanta Household Travel Survey data.  These steps were performed each time addresses were matched to the geographic coverages. Steps 2 through 4 were repeated until the desired percentage of addresses were geocoded. 

1) Prepare geocoding file.  As addresses were submitted for geocoding, a table of address information was created in dBase format with a field containing concatenated address data.  This table was sorted in various formats to make global changes.  Global changes included correcting misspelled place names, misspelled city names, and correcting any other global address problems. The file was then imported into ArcView for geocoding. 

2) Geocoding.  Batch and/or interactive geocoding were performed on all addresses in the files.  This included all three address types (home, habitual school and work, and trips).  A batch run was an automated process, and interactive sessions were used to geocode addresses one at a time.  In this process, the sensitivity measure was not set to less than “85% corrective.”  Addresses received a status (AV_STATUS) variable of “M” for matched, “O” for out of area, “U” for unmatched.  Other variables were added as needed and specified in the data matrix.

3) Attach coordinates.  After addresses were geocoded, ArcView calculated and pulled longitude and latitude coordinates for the matched cases in decimal degrees to five decimal places. Any additional information such as TAZ and geocoded zip code and city were also added. Then, the geocoded file was saved and exported to a tabular data file that was used to update a master data file. 

4) Address Research. The unmatched cases required further research efforts to obtain the needed AV_STATUS of “M” (matched), and manual address research efforts was performed. Addresses that were not matched were researched and checked against a large array of materials, including:

Internet Directories:

a) Zip2.com (online directory of all U.S. phone books containing schools, restaurants, shops, and other place names). 

Electronic Directories

b) Street Atlas USA 6.0 (DeLorme)

c) Select Phone 1999 (ProCD)

d) National Database of US Addresses 1995 (Semaphore)

e) National Research Bureau’s Shopping Center Directory on CD-ROM (1997 edition)

Maps, Atlases, Gazetteers, and Street Finders

f) County and City Street Guides and Maps

Telephone Directories 

g) All available telephone directories

The result of geocoding efforts were successfully matching a 100 percent of the household addresses, a 96 percent of all work/school addresses, and a minimum of 90 percent of the trips ends for all completed households.  Those records that were not matched were assigned a TAZ code of 8888 and a longitude and latitude code of 88.88888.  Trip records indicating a trip that either originated or terminated outside of the study area (External Trips) were assigned a TAZ code of 9999 and a longitude and latitude code of 99.99999. If those trip-ends were found within the thirteen county coverage area, the real longitude and latitude code was assigned, otherwise, a code of 88.88888 wais assigned.  Also, selected municipalities had an accurate longitude and latitude assigned accordingly. If desired, X/Y coordinates could also be converted to other projections, providing consistency with other GIS data. 
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