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Final Report - Executive Summary

This report documents the activities undertaken as part of the 1996 Bay Area Travel Study (BATS), conducted January through December 1996.  The survey is an essential element in the regional study of transportation activity and travel patterns.  It was conducted under the auspices of the Metropolitan Transportation Commission (MTC) of Oakland, CA.

The purpose of the study was to provide data for the continuing development and refinement of MTC’s Regional Travel Demand Forecasting Model, as well as to provide a better understanding of travel behavior in the Bay Area of California.  The resultant data set will be used to fulfill the model’s functions of estimating trip generation and distribution, mode choice, and network assignments. 

The 1996 BATS survey, like all recent household travel surveys, relied on the willingness of area residents to complete diary records of their daily activities and travel over a 48-hour period.  Recruitment of households was conducted through a "recruitment interview" in which respondents were informed of the survey, its purpose and the respondent’s obligation to complete diaries.  Data on households and household members were also collected during the recruitment interview. 

Participating households were assigned specific “travel days” to record their travel, during which household members were asked to record travel information in their diaries for a specified 48 hour period.  Immediately after the assigned date, households were contacted to retrieve the diary information.  In total, 5,857 households were recruited to participate in the study.  Of these, 3,678 households completed travel diaries, and the information was retrieved from all household members regardless of age.  In 1999, 2035 of these households completed a follow-up survey in which contact information as well as key demographic data were confirmed and updated as necessary.  This re-interview effort will serve as a panel sample for the 2000 BATS survey.

A congestion pricing stated preference survey was administered to a subset of 150 respondents.  These respondents were asked to consider how their typical bay crossing travel would change based on increases in the Bay Bridge toll.  A follow-up survey was conducted on 110 of the 150 respondents in order to document how their travels actually changed given the 1998 increase in the Bay Bridge toll.

All four survey efforts, as well as the design and data collection methods and procedures are documented in a series of 18 technical memoranda.  These memoranda have been compiled and comprise the final report for the 1996 Bay Area Travel Study.  Each technical memorandum is summarized below in terms of purpose and content.  The reports themselves can be found in the numbered sections that follow.

Technical Memorandum #1: Project Work Program Plan

Technical Memorandum #1 (Work Program Plan) tracks assignments, costs, schedules, and survey milestones.  It shows how management of the activities was planned to keep the entire project on schedule and is derived primarily from the RFP, NuStats proposal, and the Statement of Work.  

Technical Memorandum #2:  Management Plan

Technical Memorandum #2 (Management Plan) addresses issues of coordination among NuStats, its subcontractors, peer review panelists, and MTC project management.  It presents the project organization chart and methods for monitoring and reporting of the project’s progress and schedule.  The role of each subcontractor is presented, in addition to that of each key NuStats staff member.

Technical Memorandum #3:  Revealed Preference Pilot Test Procedures

This memo details the steps necessary to properly use the pilot test to fully evaluate the instruments and procedures planned for administration of the revealed preference survey.   The pilot test objectives, as well as the details required to achieve these objectives are presented.  The criteria used to evaluate the pilot test findings are also included.  

Technical Memorandum #4: Stated Preference Pilot Test Procedures

This memo details the steps necessary to properly use the pilot test to fully evaluate the instruments and procedures planned for administration of the stated preference survey.   The pilot test objectives, as well as the details required to achieve these objectives are presented.  The criteria used to evaluate the pilot test findings are also included.  

Technical Memorandum #5:  Sample Design

The purpose of the Bay Area Travel Study is to provide information suitable for gaining an in-depth understanding of the activity and travel behavior of households and individuals within households.  The purpose of the sampling design is to collect data from a sufficient number of households to ensure that accurate Bay Area Travel Study data are obtained.  Technical Memorandum #5 outlines the sample design and assumptions used to generated the sample for inclusion in the study.

Technical Memorandum #6:  Panel Maintenance Plan

This Technical Memorandum covers issues pertinent to the design, execution, and maintenance of a household panel survey, as a continuation of the 1996 Bay Area Travel Study as part of the Bay Bridge Congestion Pricing Program.  The issues that are the primary focus of this memo are objectives of a panel design, panel sampling issues, panel maintenance, panel tracking, and panel replacement.

Technical Memorandum #7A:  Revealed Preference Interviewer Instruction Manual

This manual provides instructions on how to conduct the revealed preference portion of the 1996 Bay Area Travel Study.  The intended audience includes the field supervisors and interviewers who actually conduct the interviews.  It contains details necessary for proper administration, as well as hints for successfully communicating with Bay Area residents.

Technical Memorandum #7B:  Stated Preference Interviewer Instruction Manual

This manual provides instructions on how to conduct the stated preference portion of the 1996 Bay Area Travel Study.  The intended audience includes the field supervisors and interviewers who actually conduct the interviews.  It contains details necessary for proper administration, as well as the importance of each key piece of information.

Technical Memorandum #8:  Pilot Test Evaluation Criteria

Technical Memorandum #8 contains the questions used to evaluate the RP pilot test results.  These questions were developed in concert with MTC and their consultants prior to the RP pilot test.  They were used to ensure that each phase of the RP pilot study would be properly evaluated. 

Technical Memorandum #9:  Revealed Preference Pilot Test Results

This report presents an evaluation of the RP pilot test and makes recommendations for the full study.  The evaluation reviews the methods and procedures used to conduct the pilot study.  It includes a step-by-step review of each stage in the process and critically evaluates how each worked in field operating conditions.  It answers the questions: (1) How well did the procedure work? And (2) What needs to be modified or changed for the full study?

Technical Memorandum #10:  Stated Preference Pilot Test Results

The purpose of this technical memorandum is to document the findings of the focus groups and two pilot tests and to make recommendations for full data collection.  Each portion of the test effort is documented in a separate chapter.  All recommendations are summarized in the final section.

Technical Memorandum #11: Revealed Preference Survey Procedures Manual

One objective of the 1996 Bay Area Travel Study is to produce data for improved regional travel and congestion pricing models that focus on the Bay Bridge corridor.  This is accomplished through the conduct of a revealed preference (RP) survey with a stated preference (SP) follow-up survey for households that use the Bay Bridge corridor.  The purpose of this memo is to provide a detailed account of the procedures necessary to conduct the RP survey.  The order in which the procedures are discussed follows that in which a single piece of sample (or respondent household) would follow.  

Technical Memorandum #12: Stated Preference Survey Procedures Manual

The purpose of this memo is to provide a detailed account of the procedures necessary to conduct the SP survey.  The SP survey focuses on changes in travel behavior resulting from hypothetical Bay Bridge peak-period tolls.  Potential changes include activity location, scheduling adjustments and mode shifts.  The survey attempts to obtain information on the broadest possible range of travel behavior changes that respondents may consider.  The order in which the procedures are discussed follows that in which a single piece of sample (or respondent household) would follow.

Technical Memorandum #13:  Mid-point Revealed Preference Survey Results

This Midpoint Report provides a preliminary overview of data distribution from the first completed 2,215 households, out of the anticipated total for the project of 3,750.  The main objective of conducting this interim review is to evaluate data distributions and to take steps toward improving final sample distributions.  Issues regarding household non-response, missing or extreme values, and adequate participation and retention rates can be identified and addressed.  This report has been divided into 3 sections:  (1) recruited vs. completed households to identify non-response, (2) distribution of responses by completed households to identify item non-response, and (3) distribution of responses by sample type.

Technical Memorandum #14A: Revealed Preference Survey Results

This report documents the design, implementation and results of the 1996 Bay Area Travel Study (BATS), conducted January through December 1996.  The survey is an essential element in the regional study of transportation activity and travel patterns.  It summarizes the activity and travel information reported by 3,678 Bay Area households who participated in the study.

Technical Memorandum #14B:  Stated Preference Survey Results

This report documents the procedures and results of a Stated Preference survey administered for the Metropolitan Transportation Commission.  The survey was conducted in two phases: summer 1996 and winter 1997.  It resulted in 150 usable questionnaires, which were collected from residents of the Bay Area who used the Bay Bridge corridor.  

Technical Memorandum #15:  Sample Weighting and Expansion

This deliverable was intended to serve as a guide to MTC staff involved in the weighting and expansion tasks.  It discusses methods and techniques to “age” the 1990 Census PUMS data to use as the basis for the weighting and expansion of the 1996 survey (or other options to weight and expand the data, e.g. Association of Bay Area Government Projections, Current Population Survey).  It also includes a discussion of methods to weight and expand the Bay Bridge target sample as distinct from the Bay Area region-wide or control sample.

Technical Memorandum #16:  Panel Analysis Strategic Plan

The purpose of this memo is to provide guidance to MTC staff or future MTC consultants who will be analyzing the panel resulting from the 1996 BATS.  It includes a strategic plan for the analysis of the data as it becomes available as well as a summary of lessons learned in the Dutch and Puget Sound panels.  In addition, it specifically address the following questions:

1. What can MTC do with the data from the first wave, in order to expedite the analysis of data from the second wave, once it becomes available?  

2. What should MTC be doing to clean up the first wave data?  

Technical Memorandum #17:  1999 Revealed Preference Follow-up Survey

This report documents the procedures and results of a Revealed Preference follow-up survey administered for the Metropolitan Transportation Commission in Oakland, CA.  The purpose of this survey was to recontact 2,035 of the 3,678 households that completed the 1996 survey and update contact information, as well as demographic and bay crossing information.  

Technical Memorandum #18:  1999 Stated Preference Follow-up Survey

This report documents the procedures and results of a Stated Preference follow-up survey administered for the Metropolitan Transportation Commission in Oakland, CA.  The purpose of this survey was to recontact as many of the 150 Stated Preference Survey respondents as possible to document how they responded to the January 1998 Bay Bridge toll increase.  The resultant database will be useful to modelers in validating the responses gathered in the 1996/97 Stated Preference survey, which had specifically asked about predicted change in travel based on a Bay Bridge toll increase.  Follow-up data were collected from 110 of the 150 households.

Project Work Program Plan

The NuStats team has developed a work plan for accomplishing the tasks associated with the 1996 Bay Area Travel Study for the Metropolitan Transportation Commission (MTC).  The objectives of the project are:

1.
To establish a panel which can be used to assess the impacts of congestion pricing in the Bay Bridge Corridor and in particular to distinguish congestion pricing impacts from other changes due to background trends or contemporaneous events.

2.
To utilize stated preference questions for a small subsample of survey respondents, in order to broaden MTC’s understanding of consumer attitudes and responses to congestion pricing and to establish a basis for testing the reliability of findings from stated preference methods in pricing studies.

3.
To provide data for updating and improving the regional travel model, with a focus on the Bay Bridge Corridor, to support detailed modeling and analysis of congestion pricing impacts.

4.
To transition from a survey methodology focused on trips and their associated purposes to a survey methodology focused on activities and their associated travel (if any), in order to improve the accuracy of respondent reporting and to account for activity scheduling shifts and tradeoffs between at-home vs. out-of-home activities which may be induced by congestion pricing.

5.
To build upon the base established by previous MTC transportation surveys, US Census data for the region, and associated data collection and analysis efforts.

To achieve these objectives, a nine-task work scope was developed.  The work tasks center around four phases of the project:  Design, RP Implementation, SP Implementation, and Panel Maintenance.  Each of these tasks is discussed below, along with the task milestones, invoices, and meetings planned.  A summary of this information across all tasks is contained in Appendix A. 

Task 1.  Project Work Program Plan and Management Plan
The purpose of this task is to finalize the work program plan and the management plan.  Technical Memorandum #1 (Work Program Plan) tracks assignments, costs, schedules, and survey milestones.  It allows management of the activities to be completed so as to keep the entire project on schedule and is derived primarily from the RFP, NuStats proposal, and the Statement of Work.  

Technical Memorandum #2 (Management Plan) will address issues of coordination among NuStats, its subcontractors, peer review panelists, and MTC project management.  It will present the project organization chart and methods for monitoring and reporting of the project’s progress and schedule.  The role of each subcontractor will be presented, in addition to that of each key NuStats staff member.

Responsibilities:
MTC:
Review and provide comments on technical memoranda.  Assist NuStats in identifying peer reviewers.  Design a publicity program for the project.  Amend contract to include peer reviewers and focus group facility (as subcontractors to NuStats).

NuStats:
Prepare draft and final technical memoranda.  Assemble peer review panel.  Coordinate contracts and letters of agreement for subcontractors.

ECO:
Facilitate review and approval of contract, scope of work, and insurance documents.  Review deliverables and provide input on ECO’s role for deliverables.  

Parsons:
Facilitate review and approval of letter of agreement and insurance documents.  Review deliverables and provide input on Parson’s role.

RIDES:
Facilitate review and approval of letter of agreement and insurance documents.  Review deliverables and provide input on RIDES’ role.
Schedule and Milestones:
Milestone
Action By
Start
Complete

Kick-off Meeting
NuStats/MTC
5/3/95
5/3/95

Detailed calendar
NuStats
7/25/95
8/3/95

Assemble Peer Review Panel
NuStats
7/15/95
7/27/95

Tech Memo #1:  Project Work Plan
NuStats
7/25/95
8/10/95

Review Tech Memo #1
MTC
8/10/95
8/17/95

Finalize Tech Memo #1
NuStats
8/18/95
8/21/95

Tech Memo #2:  Management Plan
NuStats
7/25/95
8/10/95

Review Tech Memo #2
MTC
8/10/95
8/17/95

Finalize Tech Memo #2
NuStats
8/18/95
8/21/95

Task 2.  Survey Instrument Design and Procedures
The purpose of this task is to prepare a fully integrated RP and SP strategy and methodology.  This entails the determination of detailed survey methodology for the revealed preference portion and the supplementary stated preference survey.  The survey instruments must be carefully coordinated both for data compatibility and to assure a project “style” that yields attractive, easy-to-use instruments.  In order to achieve this, the peer review panel will be convened for a meeting to discuss important RP and SP design issues.  These issues include:

RP Design Issues:

· Identification of data elements

· Selection of activity typology

· Determination of diary contents and proxy-reporting rules

· Use of incentives

SP Design Issues:

· Identification of key options, attributes, and levels

· SP respondent selection criteria

· Timing of SP in relation to RP

· Identification of analysis-based factors for inclusion in RP and SP

In addition, MTC and NuStats need to resolve some outstanding issues from the proposal stage.  These include:

· Identification of “black-out” days that will not be assigned as activity days.

· Trade-offs for including items such as personal income and other probing questions that are costly and typically associated with high item non-response.

· Finalization of the Bay Area’s most commonly-spoken dialect of Chinese.

· Determination of the definition of a household.

Responsibilities:
MTC:
Review and provide comments on technical memoranda.  Provide list of state and local holidays that might impact activity patterns.  Provide input into attributes and levels for focus group testing.  Attend focus groups.

NuStats:
Prepare draft and final technical memoranda on RP and SP Instruments and Procedures.  Convene peer review panel.  Present solutions for the outstanding issues.  Conduct focus groups to test attributes and levels, as well as design options.  Incorporate findings into draft SP instruments.

ECO:
Review and comment on draft instruments.  Assist with development of questions to identify target sample and to ensure consistency with target sample intercept or alternative designs.  Assist with development of focus group materials and summary of focus group findings.  Assist with preparation of SP respondent materials.

Parsons:
Review and input on draft RP instruments, paying particular attention to screening questions.

RIDES:
Review and input on draft RP instruments, particularly with target sample issues in mind.

RDC:
Review and input on draft RP instruments, particularly with SP and future panel waves in mind.

Schedule and Milestones:
Milestone
Action By
Start
Complete

Peer Review Panel Meeting
NuStats
8/10/95
8/10/95

Solutions for outstanding issues
NuStats
8/9/95
8/10/95

Tech Memo #3:  RP Instruments and Procedures
NuStats
8/15/95
9/15/95

Review Tech Memo #3
MTC
9/17/95
9/24/95

Final Tech Memo #3
NuStats
9/25/95
11/15/95

Draft SP Focus Group Materials
NuStats
8/11/95
8/21/95

Review SP Focus Group Materials
MTC
8/22/95
8/25/95

Conduct SP Focus Groups
NuStats
8/29/95
8/31/95

Tech Memo #4:  SP Instruments and Procedures
NuStats
8/15/95
10/1/95

Review Tech Memo #4
MTC
10/2/95
10/12/95

Final Tech Memo #4
NuStats
10/13/95
12/6/95

Task 3.  Sample Design
The purpose of this task is to finalize the sample design.  The work scope calls for a stratified random sample of households (control sample) as well as for sample augmentation and/or enrichment (target sample).  The budget assumed the following distribution of households among these sample types:


Type 1:
Stratified random sample from entire region (control)
1,750


Type 2:
Stratified sample of Bay Bridge Corridor users (target)
2,000


Type 3:
Re-interview subset from 1 and 2 above for SP survey
500

MTC and NuStats must refine these numbers.  In addition, MTC and NuStats must resolve the geographic specification criteria for the control sample and finalize other stratification variables.  There are two control sample stratification options:

1.
household size, auto ownership, and geographic area

2.
household size, household income, and geographic area.

There are other sample design issues that will be put before the peer review panel:

· Will a telephone or address-based design be used for the control sample?

· What special sub-populations should be specifically included in the target sample?

· What methods should be tested to identify these special sub-population groups?

· What criteria should be used to guide selection of the SP sample?

Once these issues are resolved, NuStats will prepare a technical memorandum that documents the process of selecting and preparing the sample for each sample type.  This includes the determination of universe sizes for each sample type (control and target) and the establishment of stratum quotas.  This memorandum will also contain documentation of any disproportionate sampling ratios, which will be used for subsequent expansion of the data.

Responsibilities:
MTC:
Review and provide comments on technical memoranda.  Define geographic  strata and supply Census data to allow sample size determination.  

NuStats:
Convene peer review panel.  Present alternative methods for selecting target sample.  Prepare draft and final technical memoranda, which will specify the sampling design for each sample type, expected strata sizes, geocoding procedures, and sample generation procedures.

ECO:
Lead role in development of section on intercept methods.  Assistance in development of section on telephone screening methods for target sample.  Review and comment on reports.

Parsons:
Review and input on report, with particular attention to target sample issues..

RIDES:
Review and input on report, with particular attention to target sample issues.

Schedule and Milestones:
Milestone
Action By
Start
Complete

Peer Review Panel Meeting
NuStats
8/10/95
8/10/95

Provide geographic strata
MTC
8/10/95
8/17/95

Provide supporting census data
MTC
8/10/95
8/17/95

Tech Memo #5:  Sample Design
NuStats
8/17/95
9/13/95

Review Tech Memo #5
MTC
9/13/95
9/18/95

Final Tech Memo #5
NuStats
9/18/95
9/22/95

Task 4.  Panel Creation and Maintenance Plan and Implementation
The purpose of this task is to identify and resolve issues relating to the panel survey, and to develop and implement a maintenance plan.  This will be achieved in the following manner:

1.
Convene the peer review panel to discuss global panel survey issues.  These include:

· the identification of RP data elements to facilitate respondent tracking;

· the impact of a potential use of incentives on future panel survey waves;

· the composition of panel survey sample (i.e., the inclusion of both control and target sample households);  and

· timing of panel maintenance activities and cost trade-offs.

2.
Prepare a briefing booklet to address remaining panel survey issues for discussion at a meeting devoted exclusively to this topic.

3.
Meet with MTC project staff to resolve these issues.

4.
Prepare a technical memorandum with a recommended panel maintenance plan and implementation steps, to begin at the end of the RP survey.

Responsibilities:
MTC:
Review and provide comments on technical memoranda.  Attend meeting on panel survey issues.

NuStats:
Convene peer review panel to discuss panel survey issues.  Prepare briefing book for MTC in advance of a meeting exclusively devoted to this topic.  Prepare draft and final technical memoranda.  Implement plan.

ECO:
Assist with preparation of MTC briefing booklet and reports.

Parsons:
None.

RIDES:
None.

RDC:
Assist with preparation of technical report.

Schedule and Milestones:
Milestone
Action By
Start
Complete

Peer Review Panel Meeting
NuStats
8/10/95
8/10/95

Panel Survey Issues Meeting
NuStats/MTC
9/6/95
9/6/95

Tech Memo #6:  Panel Maintenance
NuStats
9/6/95
9/23/95

Review Tech Memo #6
MTC
9/26/95
10/3/95

Final Tech Memo #6
NuStats
10/3/95
10/17/95

Task 5.  Interviewer Training, Pretesting, Final Instruments, and Procedures
The purpose of this task is to pilot test both the RP and SP survey instruments and procedures.  Prior to the start of the tests, objective criteria will established, to which the results of the tests will be compared.  

The RP pilot will test procedures for computerized sample management under actual field conditions, including household recruitment in a computer assisted telephone interviewing environment, activity and trip data collection, geocoding, and data processing.  Survey specialists will be trained in all procedures relating to the study, which will also be documented in a training manual.  The objective of the pilot test is to uncover any problems in the data collection forms, instructions for respondents and interviewers, and other materials.  It will also allow an opportunity to assess interviewer performance and explore local levels of respondent cooperation and response rates.

The RP pilot test’s specific production goal will be to collect complete data from approximately 50 study area households distributed among the counties in the survey area.  This sample will include a few “planted” households of individuals associated with MTC or local agencies, who can provide additional feedback about their experience as respondents.

There will also be a pilot test of methods to identify households in the target sample.  There are two intercept methods, physical intercept and telephone screening.  The physical intercept methods identified as part of the sample design stage will be tested in advance of the RP pilot test, so that households physically intercepted may be included in the pilot test sample.  The RP pilot test will cover the screening, demographic and retrieval interview, which will allow testing of the telephone screening methods.  Part of the RP pilot test criteria must include objective methods for assessing the results of these two methods, to identify which will employed in the full survey.  The current budget assumes telephone screening.  If the physical intercept method is found to be more effective, the budget will need to be revisited.

Due to the complex nature of SP instruments, two pilot tests will be conducted per each SP survey.  This two-phase approach allows two iterations of the survey, both an initial version (developed from focus group results) and a revised version to be tested.  Each test will produce five to ten completed surveys.  The SP pilot will test both the instruments and procedures.

The evaluation of RP and SP pilot test results will consider the paper and electronic versions of all questions and responses, including tabulations of each question for all respondents.  Notes and/or transcripts of monitoring conducted by supervisory staff, the project manager, and task leaders will be vital to the evaluation, as will debriefing notes by the project manager and/or SP team leader of all “planted” respondents.  In addition, transcripts of a tape recording of the debriefing of interviewers and data processing personnel who work on the pilot study will be evaluated.  This task also involves the development of questions that will form the heart of the evaluation.  Potential questions are listed in the statement of work.

One important issue to resolve is the identification of SP respondents.  Given the design of the two-stage SP pilot, NuStats recommends that the first stage respondents be randomly selected, but the second stage respondents be drawn from the RP respondent pool.  The reasoning behind this recommendation is that the second stage SP survey will be much closer to the actual SP survey used in implementation. 

A second issue is the timing of the second peer review panel meeting to discuss the pilot test results.  Given the unresolved SP issues, NuStats would like to recommend that the peer review panel be convened to discuss the RP pilot test results, and that two teleconferencing meetings be held to discuss the SP pilot test results (one after each test phase).  This would allow a more timely fielding of the RP survey as well as a more realistic schedule for SP design and testing.  The proposed schedules reflects this recommendation.

Responsibilities:
MTC:
Prepare evaluation criteria.  Provide list of “plants” for participation in study.  Review and provide comments on technical memoranda.

NuStats:
Prepare evaluation criteria, training manual, and ensure all processes are in place to conduct full pilot of RP and SP surveys.  Conduct pilots and evaluate results.  Prepare technical memoranda of results.  Convene peer review panel (in-person and via teleconferencing) to discuss results and implications for full implementation of surveys.

ECO:
Lead in testing intercept methods during pilot test, including development, execution, and documentation.  Monitor interviewers during telephone-based pilot test.  Review of RP and SP pilot test results.

Parsons:
Review and input on methods and pilot test results.

RIDES:
Review and input on methods to identify special populations.  Review pilot test results.

RDC:
Assist with development of experimental design for SP survey.  

Schedule and Milestones:
Milestone
Action By
Start
Complete

Draft Intercept Procedures
NuStats
8/11/95
8/21/95

Review Intercept Procedures
MTC
8/22/95
8/25/95

Conduct Pilot Test of Intercept Procedures
NuStats
8/30/95
9/1/95

Tech Memo #7:  Training Manuals
NuStats
9/6/95
9/23/95

Review Tech Memo #7
MTC
9/26/95
10/3/95

Final Tech Memo #7
NuStats
10/3/95
11/21/95

Tech Memo #8:  Pilot Test Criteria
NuStats
9/6/95
9/15/95

Review Tech Memo #8
MTC
9/18/95
9/25/95

Final Tech Memo #8
NuStats
9/25/95
10/11/95

Identify “plants”
MTC
8/10/95
9/2/95

Conduct RP Pilot Test:

Mail Advance Letters
NuStats
9/25/95
9/25/95

Recruitment Process
NuStats
10/2/95
10/4/95

Assigned Travel Days
respondents
10/11/95
10/13/95

Retrieval Process
NuStats
10/13/95
10/17/95

Geocoding Process
NuStats
10/13/95
10/18/95

Data Processing
NuStats
10/3/95
10/20/95

Tech Memo #9:  RP Pilot Test Results
NuStats
9/25/95
10/24/95

Review Tech Memo #9
MTC
10/25/95
11/8/95

Final Tech Memo #9
NuStats
11/8/95
11/21/95

Convene Peer Review Panel (in-person)
NuStats
11/15/95
11/15/95

Conduct SP Pilot Test:

Recruitment Process #1
NuStats
10/16/95
10/17/95

Retrieval Process #1
NuStats
10/23/95
10/24/95

Data Processing #1
NuStats
10/16/95
10/25/95

Submit memo on initial results
NuStats
10/16/95
10/26/95

Convene Peer Review Panel (in-person)
NuStats
11/2/95
11/2/95

Recruitment Process #2
NuStats
11/6/95
11/7/95

Retrieval Process #2
NuStats
11/3/95
11/14/95

Data Processing #2
NuStats
11/6/95
11/15/95

Tech Memo #10:  SP Pilot Test Results
NuStats
10/16/95
11/17/95

Review Tech Memo #10
MTC
11/20/95
12/4/95

Final Tech Memo #10
NuStats
12/4/95
12/12/95

Convene Peer Review Panel (teleconference)
NuStats
12/6/95
12/6/95

Task 6.  Revealed Preference Survey Implementation
The purpose of this task is to collect complete and acceptable accounts of activities performed by 3,750 households for two-day period during the time period of January 15, 1996 through May 31, 1996.

Activities within the survey implementation sequence include:

1.
Mail advance letters.

2.
Conduct screening interview via inbound or outbound call (identification of target sample).  

3.
Conduct demographic interview (collection of household and person level data).

4.
Place materials via mail.

5.
Make reminder call.

6.
Conduct retrieval interview (collection of activity data).

7.
Geocode data.

8.
Conduct follow-up calls to verify or collect missing data, if necessary.

9.
Ask respondents to return survey documents in postage paid envelopes provided.

Should the pilot test evaluation determine that the target sample should be identified through physical intercepts rather than telephone screening, the intercepts would take place prior to mailing advance letters.

Responsibilities:
MTC:
Review progress reports and data checks.

NuStats:
Conduct RP survey, with weekly progress reports and data checks every two weeks throughout conduct of survey.

ECO:
Review target sample procedures.  Monitor data collection.  Periodic review of data files.

Parsons:
Advise, as needed.

RIDES:
Advise, as needed.

Schedule and Milestones:
Milestone
Action By
Start
Complete

Tech Memo #11:  RP Survey Procedures
NuStats
11/20/95
11/27/95

Weekly progress reports
NuStats
1/15/95
5/31/96

Task 7.  Stated Preference Survey Implementation
The purpose of this task is to collect stated preference data from 500 respondents who are a subsample of RP respondents.  The anticipated time frame is from February 15, 1996 through May 31, 1996.

Activities within the SP survey implementation sequence include:

1.
Recruit RP survey respondents for participation.

2.
Mail questionnaire packages to participants.  

3.
Make reminder calls to check package receipt and answer any survey related questions.

4.
Contact respondents by phone to collect SP survey data.

5.
Make follow-up calls to verify or collect any missing data, if necessary.

Responsibilities:
MTC:
Review progress reports and data checks.

NuStats:
Conduct SP survey, with weekly progress reports and data checks every two weeks throughout conduct of survey.

ECO:
Review SP procedures.  Monitor data collection.  Periodic review of data files.

Parsons:
None.

RIDES:
None.

RDC:
Periodic review of data files.

Schedule and Milestones:
Milestone
Action By
Start
Complete

Tech Memo #12:  SP Survey Procedures
NuStats
1/15/96
1/31/96

Weekly progress reports
NuStats
2/15/96
5/31/96

Task 8.  Data File Production
The purpose of this task is to produce clean, final deliverable data sets at the completion of the project.  In order to accomplish that objective, analysis summaries of the data will be produced after the fall portion of data collection and at the completion of data collection.  These summaries will produce unweighted tabulations on all variables for all completed households, and on each household variable for all recruited households. 

In addition, the second report will include summary statistics and exploratory analysis of key variables, both weighted and unweighted.  Bi-variate tables for at least 20 variable pairs will also be in the second report.

Responsibilities:
MTC:
Review data at key points in data collection.  Review and comment on technical memoranda.

NuStats:
Evaluate data throughout data collection.  Prepare technical memoranda.

ECO:
Contribute to each deliverable as assigned.  Review each deliverable.

Parsons:
Review summary statistics.

RIDES:
Review summary statistics.

Schedule and Milestones:
Milestone
Action By
Start
Complete

Tech Memo #13:  Mid-point analysis
NuStats
3/1/96
3/22/96

Review Tech Memo #13
MTC
3/22/96
3/29/96

Final Tech Memo #13
NuStats
3/29/96
4/15/96

Tech Memo #14:  Summary Statistics
NuStats
5/31/96
6/15/96

Review Tech Memo #14
MTC
6/17/96
7/1/96

Final Tech Memo #14
NuStats
7/2/96
7/20/96

Task 9.  Final Report and Data Delivery
The purpose of this task is to prepare a final household survey report documenting the methodology and survey tabulations.  The report will contain the RFP elements, along with tables, charts, and/or graphs wherever applicable.  An important portion of the final report will be a section with recommendations for future travel surveys, based on debriefings conducted with key project staff involved in the project.  In addition, the peer review panel will be convened to discuss the implications of the final results, as well as suggested modifications of procedures and instruments for future panel survey waves.

Responsibilities:
MTC:
Review deliverables and data files.

NuStats:
Analyze data.  Prepare 20 copies of draft survey report and executive summary and 50 copies of the final report.  Provide computer files containing all survey data along with record formats.  Return all completed household survey forms to MTC.  Return to MTC all geocoding aids purchased specifically for this project.  Convene peer review panel.

ECO:
Quality review of data files.  Assist in preparation of draft final report.

Parsons:
Review and input into report.

RIDES:
None.

Schedule and Milestones:
Milestone
Action By
Start
Complete

Tech Memo #15:  Final Report
NuStats
5/31/96
6/16/96

Review Tech Memo #15
MTC
6/17/96
7/1/96

Final Tech Memo #15
NuStats
7/2/96
7/20/96

Delivery of Data Sets
NuStats
5/31/96
7/20/96

Convene Peer Review Panel
NuStats
7/10/96
7/10/96

Appendix A

Summary of Schedule and Milestones

Task No.
Milestone
Action By
Start
Complete


1
Project Work Plan and Management Plan

Detailed calendar
NuStats
7/25/95
8/3/95

Assemble Peer Review Panel
NuStats
7/15/95
7/27/95

Tech Memo #1:  Project Work Plan
NuStats
7/25/95
8/10/95

Review Tech Memo #1
MTC
8/10/95
8/17/95

Finalize Tech Memo #1
NuStats
8/18/95
8/21/95

Tech Memo #2:  Management Plan
NuStats
7/25/95
8/10/95

Review Tech Memo #2
MTC
8/10/95
8/17/95

Finalize Tech Memo #2
NuStats
8/18/95
8/21/95

Meetings

Kick-off Meeting
NuStats/MTC
5/3/95
5/3/95


2
Survey Instrument Design and Procedures
Solutions for outstanding issues
NuStats
8/9/95
8/10/95

Draft Tech Memo #3
NuStats
8/15/95
9/16/95

Review Tech Memo #3
MTC
9/17/95
9/24/95

Final Tech Memo #3
NuStats
9/25/95
11/15/95

Draft SP Focus Group Materials
NuStats
8/11/95
8/21/95

Review SP Focus Group Materials
MTC
8/22/95
8/25/95

Conduct SP Focus Groups
NuStats
8/29/95
8/31/95

Draft Tech Memo #4
NuStats
8/15/95
10/1/95

Review Tech Memo #4
MTC
10/2/95
10/12/95

Final Tech Memo #4
NuStats
10/13/95
12/6/95

Meetings

Peer Review Panel Meeting
NuStats
8/10/95
8/10/95


3
Sample Design
Provide geographic strata
MTC
8/10/95
8/17/95

Provide supporting census data
MTC
8/10/95
8/17/95

Tech Memo #5:  Sample Design
NuStats
8/17/95
9/13/95

Review Tech Memo #5
MTC
9/13/95
9/18/95

Final Tech Memo #5
NuStats
9/18/95
9/22/95

Meetings

Peer Review Panel Meeting
NuStats
8/10/95
8/10/95


4
Panel Maintenance Plan and Implementation
Panel Survey Issue Briefing Booklet
NuStats
8/11/95
8/31/95

Tech Memo #6:  Panel Maintenance
NuStats
9/6/95
9/23/95

Review Tech Memo #6
MTC
9/26/95
10/3/95

Final Tech Memo #6
NuStats
10/3/95
10/17/95

Meetings

Peer Review Panel Meeting
NuStats
8/10/95
8/10/95

Panel Survey Issues Meeting
NuStats/MTC
9/6/95
9/6/95

Task No.
Milestone
Action By
Start
Complete


5
Training, Pretesting, Revisions
Draft Intercept Procedures
NuStats
8/11/95
8/21/95

Review Intercept Procedures
MTC
8/22/95
8/25/95

Conduct Intercept Pilot Test
NuStats
8/30/95
9/1/95

Tech Memo #7:  Training Manuals
NuStats
9/6/95
9/23/95

Review Tech Memo #7
MTC
9/26/95
10/3/95

Final Tech Memo #7
NuStats
10/3/95
11/21/95

Tech Memo #8:  Pilot Test Criteria
NuStats
9/6/95
9/15/95

Review Tech Memo #8
MTC
9/18/95
9/25/95

Final Tech Memo #8
NuStats
9/25/95
10/11/95

Identify “plants”
MTC
8/10/95
9/2/95

Conduct RP Pilot Test:

Mail Advance Letters
NuStats
9/25/95
9/25/95

Recruitment Process
NuStats
10/2/95
10/4/95

Assigned Travel Days
respondents
10/11/95
10/13/95

Retrieval Process
NuStats
10/13/95
10/17/95

Geocoding Process
NuStats
10/13/95
10/18/95

Data Processing
NuStats
10/3/95
10/20/95

Tech Memo #9:  RP Pilot Test Results
NuStats
9/25/95
10/24/95

Review Tech Memo #9
MTC
10/25/95
11/8/95

Final Tech Memo #9
NuStats
11/8/95
11/21/95

Conduct SP Pilot Test:

Recruitment Process #1
NuStats
10/16/95
10/17/95

Retrieval Process #1
NuStats
10/23/95
10/24/95

Data Processing #1
NuStats
10/16/95
10/25/95

Submit memo on initial results
NuStats
10/16/95
10/26/95

Recruitment Process #2
NuStats
11/6/95
11/7/95

Retrieval Process #2
NuStats
11/3/95
11/14/95

Data Processing #2
NuStats
11/6/95
11/15/95

Tech Memo #10:  SP Pilot Test Results
NuStats
10/16/95
11/17/95

Review Tech Memo #10
MTC
11/20/95
12/4/95

Final Tech Memo #10
NuStats
12/4/95
12/12/95

Meetings

Peer Review Panel (in-person)
NuStats
11/15/95
11/15/95

Peer Review Panel (teleconference)
NuStats
11/2/95
11/2/95

Peer Review Panel (teleconference)
NuStats
12/6/95
12/6/95


6
RP Survey Implementation
Tech Memo #11
NuStats
11/20/95
11/27/95

Weekly progress reports
NuStats
1/15/95
5/31/96


7
SP Survey Implementation
Tech Memo #12
NuStats
1/15/96
1/31/96

Weekly progress reports
NuStats
2/15/96
5/31/96

Task No.
Milestone
Action By
Start
Complete


8
Data File Production
Tech Memo #13:  Mid-point analysis
NuStats
3/1/96
3/22/96

Review Tech Memo #13
MTC
3/22/96
3/29/96

Final Tech Memo #13
NuStats
3/29/96
4/15/96

Tech Memo #14:  Summary Statistics
NuStats
5/31/96
6/15/96

Review Tech Memo #14
MTC
6/17/96
7/1/96

Final Tech Memo #14
NuStats
7/2/96
7/20/96


9
Final Report and Data Delivery
Tech Memo #15:  Final Report
NuStats
5/31/96
6/16/96

Review Tech Memo #15
MTC
6/17/96
7/1/96

Final Tech Memo #15
NuStats
7/2/96
7/20/96

Delivery of Data Sets
NuStats
5/1/96
7/20/96

Meetings

Peer Review Panel
NuStats
7/10/96
7/10/96

Management Plan

1.0
Introduction

The purpose of the Management Plan is to document how resources will be managed to achieve the work tasks outlined in the Work Program (Technical Memo #1).  It addresses issues of coordination among NuStats staff, subcontractors, peer review panelists, and MTC project management.

The NuStats team is comprised of key experts from NuStats and four subcontractors.  The team has been organized into seven task-focused teams, each with a senior leader or two co-leaders.  The teams and the overall work on the project as a whole will be managed by the Project Manager.

Specific responsibilities of the Project Manager and Supervising Principal are discussed in the next section.  The third section outlines the team organization objectives, including the relationship of the task-focused work teams to the work scope.

2.0
Project Management Team

The project management team is comprised of the Project Manager and the Supervising Principal.  They are assisted by NuStats’ financial and administrative support systems and staff.  Their task is to maintain strict control on the study’s progress (costs, schedules, milestones).  In a generic sense, the Project Manager is responsible for the day-to-day operations of the project, while the Supervising Principal oversees the quality of the work performed.  Therefore, any questions regarding day-to-day operation of the project should be directed to the Project Manager, while the Supervising Principal is available to answer any questions regarding quality of work or staff. 

Four management criteria guide their efforts:

1.
Maintain quality control and ensure early identification of potential problems.

2.
Maintain close communication with MTC to ensure agreement with client requirements and objectives.

3.
Coordinate and control project personnel and tasks for effectiveness and efficiency.

4.
Ensure adherence to project schedule and cost.

Each of these criteria are discussed below.

2.1
Maintain Quality Control and Ensure Early Identification of Potential Problems.
As stated above, the Supervising Principal oversees the quality of work produced.  He reviews all technical memos, reports, and other documents prior to submittal to MTC.  He also coordinates all quality review activities and the assignment of key staff to these tasks.  The project manager assists by ensuring the implementation of all quality controls as the work tasks are performed.

The Project Manager continuously evaluates the progress of the project against the budget, schedule, and milestones.  She is responsible for alerting the Supervising Principal and MTC to any potential problems, and for presenting solutions to minimize or alleviate the problem identified.  Two systems are in place at NuStats to assist her in these efforts. 

•
The Project Cost Control System facilitates the accurate and timely reporting of progress and costs by providing reports of current period and cumulative project costs by tasks compared to budget every two weeks.  Along with easy-to-use one page summaries, it provides the detail needed by the Supervising Principal and Project Manager to validate the individual charges of labor hours or outside (direct) costs, and to monitor the progress of component tasks.  This computerized system is integrated with our general accounting functions such as payroll and accounts receivable and payable.


MTC will benefit from these reports in several ways.  The Project Manager is able to closely track charges as they occur and maintain control over the budget.  Any deviations from the planned budget will be quickly identified, and adjustments are immediate.  The Project Manager uses the reports to confirm all charges to the project, both in terms of labor and direct costs.  This ensures up to date information in the monthly progress reports prepared for MTC.

•
The Household Activity Travel Survey (HATS) Management System provides the comprehensive information needed to direct complex household travel and activity diary data collection.  Sample dispositions, travel assignments, and retrieval rate information are entered nightly and produced overnight for use by the Project Manager and other professional staff.  These will be posted to the BBS on a daily basis for review by others involved in the project.  


The sample disposition report is used to calculate response rate and provides an indication of the efficiency of the sample.  A sample report (from a recent Household Survey conducted in San Diego) is shown in Figure 1.  The report lists the outcomes for all calls attempted to date for both recruitment and data retrieval efforts.  The “count” column contains the number of sample pieces assigned each particular disposition, and is summed at the bottom of the column.  The “overall percent” column is calculated by dividing the count by the total number of sample pieces.  The “dialed percent” removes the sample pieces that have not been contacted (“not called”) from the total and recalculates the distribution of dispositions. 

Figure 1

Sample Disposition Report

6/21/95

            San Diego Sample Disposition Report

----------------------------------------------------------------

                                              Overall     Dialed

Recruitment Disposition              Count    Percent    Percent

---------------------------          -----    -------    -------

 0. Not called                         414     2.95 %

 1. No answer                          879     6.26 %     6.45 %

 2. Busy                               103      .73 %      .76 %

 3. Answering Machine                  834     5.94 %     6.12 %

 4. Callback                           684     4.87 %     5.02 %

 5. Spanish Callback                   219     1.56 %     1.61 %

 6. 1st Refusal                       1268     9.03 %     9.31 %

 7. Midterm                             89      .63 %      .65 %

 8. Disconnected                      2180    15.53 %    16.00 %

 9. Deaf/Language/Fax                  506     3.60 %     3.71 %

10. Business Government               1426    10.16 %    10.47 %

11. Out of Area                         81      .58 %      .59 %

12. Second Refusal                     777     5.54 %     5.70 %

13. Qualified Refusal                    0     0.00 %     0.00 %

14. New Resident                         0     0.00 %     0.00 %

15. No Head of Household              2194    15.63 %    16.11 %

20. Recruited                         2383    16.98 %    17.49 %

                                     ----- 
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            Recruited Households Retrieval Dispositions

----------------------------------------------------------------

                                              Overall     Dialed

Disposition                          Count    Percent    Percent

---------------------------          -----    -------    -------

 0. Not called                          68     2.73 %

 1. No answer                           78     3.14 %     3.22 %

 2. Busy                                15      .60 %      .62 %

 3. Answering machine                  139     5.59 %     5.74 %

 4. Callback                            88     3.54 %     3.64 %

 5. Spanish callback                     0     0.00 %     0.00 %

 6. Future Activity Dates                0     0.00 %

 7. 1st Refusal                         44     1.77 %     1.82 %

 8. Partial Retrieval                    9      .36 %      .37 %

 9. Language/Barrier                     6      .24 %      .25 %

10. Disconnected/Moved                  16      .64 %      .66 %

11. Wrong Number                        17      .68 %      .70 %

12. Unable to Reschedule                 3      .12 %      .12 %

14. NA/BZ/AM/CB - 9+ attempts            0     0.00 %     0.00 %

16. Quota Filled                         0     0.00 %     0.00 %

18. Final Refusal                       14      .56 %      .58 %

20. Complete                          1991    80.02 %    82.27 %

                                     ----- 
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A second report produced is the recruitment and retrieval summary report.  This report shows the total number of households recruited and retrieved for each pair of activity days assigned in the project.  A sample report in shown in Figure 2.

· The first column shows the date of the first activity day and the assignment number associated with that pair of activity days (each pair of activity days receives a unique number for tracking purposes).  

· The second column shows how many households were recruited on the day the report was generated, and total recruited for each assignment number.

· “Dead sample” in the third section refers to how many households are unavailable for retrieval, mainly due to outright second refusals of participation, received after the household received the packets.  

· The “Retrieved” section shows how many households were retrieved on the day the report was generated, how many total have been retrieved from that assignment day, and what percentage of the total recruited for that day have been retrieved.

· The “Remaining Live Sample” is calculated as the difference between “Recruited to date” less “Dead Sample” less “Retrieved to date”.

Figure 2

Sample Recruitment and Retrieval Summary Report

6/21/95

San Diego Transit Authority Travel Study

Recruitment and Retrieval Summary Report          Page  1

______________________________________________________________________________

|               |  Recruited  | Dead Sample |      Retrieved       | Remaining |

|               |         To  |         To  |         To           |    Live   |

|   Date     #  | Today  Date | Today  Date | Today  Date  Percent |   Sample  |

| --------  --- | ----- ----- | ----- ----- | ----- -----  ------- | --------- |

|  5/30/95  346 |     0    44 |     1     1 |     0    36   81.82% |       7   |

|  5/31/95  347 |     0    41 |     0     3 |     0    28   68.29% |      10   |

|  6/01/95  348 |     0    59 |     3     4 |     0    45   76.27% |      10   |

|  6/02/95  349 |     0    69 |     1     2 |     0    55   79.71% |      12   |

|  6/05/95  350 |     0    42 |     0     1 |     2    35   83.33% |       6   |

|  6/06/95  351 |     0    47 |     1     4 |     0    31   65.96% |      12   |

|  6/07/95  352 |     0    67 |     0     0 |     1    49   73.13% |      18   |

|  6/08/95  353 |     0    58 |     2     2 |     0    36   62.07% |      20   |

|  6/09/95  354 |     0    74 |     0     2 |     1    58   78.38% |      14   |

|  6/12/95  355 |     0    38 |     0     2 |     1    30   78.95% |       6   |

|  6/13/95  356 |     0    41 |     1     1 |     1    24   58.54% |      16   |

|_______________|_____________|_____________|______________________|___________|

| Totals        |     0  2364 |    -1    89 |    11  1958          |     317   |

|_______________|_____________|_____________|______________________|___________|

Have traveled:  2380

Retrieved:  1958     Percent retrieved:   82.27%

Dead:    49          Percent dead:    2.06%

2.2
Maintain Close Communication with MTC to Ensure Agreement with Client Requirements and Objectives.
At NuStats, quality is defined by the client.  In order to deliver a product or service that agrees with the client’s requirements and objectives, it is essential to maintain close communication with the client through all phases of the project.  It is also important to resolve issues as quickly as possible, and to document any changes in scope or effort resulting from the resolution.

To achieve this, NuStats will use several approaches, including regular meetings, technical reviews, and periodic reports.  The regular meetings will take place using teleconferencing capabilities, although periodic in-person meetings are planned.  The purpose of these meetings are to discuss the project’s progress, all critical issues, and plans for future activities.  These meetings will take place at least weekly, and more frequently as required.

Technical reviews will take place with the submission of each draft deliverable, as outlined in the Work Plan.  In addition, the Project Manager will submit monthly progress reports that detail progress on each project task, including labor and direct costs incurred.  Throughout the data collection process, weekly progress reports will update MTC on the status of data collection, follow-up, and all processing activities.  

2.3
Coordinate and Control Project Personnel and Tasks for Effectiveness and Efficiency.
While the Supervising Principal has major oversight responsibility for the project, the Project Manager has the lead responsibility for coordinating and controlling project personnel and tasks for effectiveness and efficiency.  This is achieved through the use of weekly progress reports by project team leaders, as well as periodic project staff meetings.  

At the internal kick-off meeting, key project staff (including subcontractors) are assembled (in-person and on the telephone).  The project objectives, budget, schedule, and milestones are discussed and responsibilities for each team leader are assigned.  The teams are tasked with producing a detailed schedule that allows the accomplishment of project milestones within the budget and schedule allowed.  The Project Manager reviews and approves each team report, and is responsible for ensuring that each team achieves its objectives.  Team leaders are expected to provide weekly updates on team progress and attend periodic staff meetings.

As discussed in the next section, the subcontractors are included on these task-focused teams.  The Project Manager is responsible for coordinating the inclusion of these key team members, as well as ensuring that all work assignments are satisfactorily completed and proper documentation maintained for invoicing purposes.

In addition to the project staff, the Project Manager is responsible for coordinating all Peer Review Panel meetings and reviews.  This includes the preparation of background materials for all meetings, all logistics involved in attendance at those meetings, and the coordination of review of documents and instruments by the panel members.

2.4
Ensure Adherence to Project Schedule and Cost.

The Project Manager is responsible for ensuring adherence to project schedule and cost, with assistance by the Supervising Principal and Chief Financial Officer.  This entails weekly monitoring of cost and schedule performance, including timely invoicing and payment to subcontractors and monthly reporting of this progress to MTC.  

3.0
Project Team Organization
The San Francisco-Oakland Bay Bridge Household Travel Survey is a complex and challenging project.  The project team assembled to conduct this project is comprised of staff from NuStats, ECO Northwest, Parsons Brinckerhoff, RIDES for Bay Area Commuters, and peer review panelists.  Key staff include:

NuStats Staff
Carlos H. Arce, Supervising Principal

Stacey G. Bricka, Project Manager

Johanna P. Zmud, Senior Methodologist

Mary McBride, Assistant Project Manager

Eric McKinney, Sample Manager

Bonny Algozzine, Data Processing Manager and Systems Manager

Various Survey Specialists and Data Processing Personnel

ECO Northwest
David Reinke, Associate Project Manager

Randy Pozdena, Pricing Issues Specialist

Parsons Brinckerhoff
James Bourgart, Project Continuity and Target Population Counsel

RIDES for Bay Area Commuters
Steve Beroldo, Counsel on Target Populations

RDC
Ryuichi Kitamura, Sr. Consultant

In order to accomplish the project objectives, the project team was divided into seven task-focused work teams.  

1.
Management, Testing, and Reporting Team

2.
Revealed Preference Survey Design Team

3.
Stated Preference Survey Design Team

4.
Sample Design and Panel Support Team

5.
Revealed Preference Implementation Team

6.
Stated Preference Implementation Team

7.
Analysis and Tabulation Team

The Project Manager has ultimate oversight over the accomplishments of each team, and while not specifically mentioned, is involved with all seven teams.  The team leaders, assisted by the team members, have responsibility for achieving the team objectives.  The team members and objectives are discussed below, as well as their relationships to the work scope.

3.1
Management, Testing and Reporting Team
The Management, Testing, and Reporting Team is lead by Stacey Bricka (Project Manager).  Other members include Carlos Arce (Supervising Principal), Johanna Zmud, David Reinke, and Jim Bourgart.  This team will function throughout the life of the project, and meet at least once a month.  It provides oversight across all nine project tasks, with specific objectives of:

Task 1
· To prepare Technical Memoranda #1 and #2 (Work Program and Management Plans).

· To monitor progress of the project against the schedule outlined in the work program plan (Technical Memorandum #1) and the budget.

Tasks 6, 7, and 8
· To monitor actual data collection against the data collection schedules.  To monitor data production tasks.

Across all Tasks
· To hold the Project Manager and Supervising Principal accountable to their respective responsibilities, outlined in Section 2.

3.2
Revealed Preference Survey Design Team
The Revealed Preference Survey Design Team is lead by Johanna Zmud.  Carlos Arce (Supervising Principal), Bonny Algozzine, Randy Pozdena, David Reinke, and Steve Beroldo are team members.  The RP Survey Design Team specifically will respond to the work efforts outlined in Task 2a, and its objectives include:

Task 2a
· To facilitate the design of the RP instruments and materials.

· To prepare Technical Memo #3 (RP Instruments and Procedures).

Task 5
· To prepare Technical Memo #8 (Pilot Test Criteria) and provide criteria to guide evaluation of RP instruments and procedures.

· To evaluate the performance of the RP forms during the Pilot Test.

· To prepare Technical Memo #9 (RP Pilot Test Results).

Task 8
· To review the data collected using the RP instruments at the mid-point of data collection and ensure that the RP questionnaires are collecting the desired information.  To make any necessary changes for the remainder of data collection.

· To prepare of Technical Memo #13 (Mid-point analysis).

3.3
Stated Preference Survey Design Team
David Reinke and Johanna Zmud are team co-leaders of the Stated Preference Survey Design Team.  They are assisted by Mary McBride and Bonny Algozzine.  The objectives of the SP Survey Design Team are guided by the work efforts outlined under Task 2b in the work scope.  

Task 2b
· To design the SP instruments and materials, including the conduct of two focus groups.

· To prepare Technical Memo #4 (SP Instruments and Procedures).

· To prepare of focus group materials and documentation of results.

Task 5
· To prepare Technical Memo #8 (Pilot Test Criteria) and provide criteria to test SP Instruments.

· To monitor the use of these forms during the Pilot Test and identify and implement changes based on the results of the test.

· To prepare Technical Memo #10 (SP Pilot Test Results).

Task 8
· To review the data collected using the SP instruments at the mid-point of data collection and ensure that the SP questionnaires are collecting the desired information.

· To prepare the SP portion of Technical Memo #13 (Mid-point analysis).

3.4
Sample Design and Panel Support Team
David Reinke and Carlos Arce (Supervising Principal) are co-leaders of Sample Design and Panel Support Team.  Team members include Randy Pozdena and Eric McKinney.  This team will facilitate the work efforts associated with Tasks 3 and 4 of the scope of work.  As such, its objectives include:

Task 3
· To finalize the sample design for the control and target samples, including the determination of universe sizes for each sample type and the establishment of stratum quotas.  To prepare Technical Memorandum # 5 (Sample Design).

Task 4
· To prepare Technical Memorandum #6 (Panel Maintenance).

Task 5
· To identify methods of identifying the target sample (intercept and telephone screening) to be tested in the pilot test.

· To establish criteria to evaluate the results of target sample identification methods (Technical Memorandum #8).

· To use those criteria to evaluate the pilot test results and recommend ultimate method(s) for use in the actual study.

· To assist RP and SP Design teams in the preparation of Technical Memoranda #9 and #10 (RP and SP Pilot Test Results).

3.5
Revealed Preference Survey Implementation Team
Stacey Bricka and Eric McKinney are co-leaders of the RP Survey Implementation Team.  They are assisted by Bonny Algozzine, the supervisors and interviewers on the project, and all data processing personnel.  The team objectives include:

Task 5
· To prepare Technical Memo #7 (Training Manuals).

· To assist RP and SP Design Teams in the development of Technical Memo #8 (Pilot Test Criteria).

· To ensure that processes and procedures are in place to conduct the pilot test.

· To assist RP Design Team in the preparation of Technical Memo #9 (RP Pilot Test Results).

Task 6
· To ensure that the processes and procedures are in place to conduct RP data collection.

· To efficiently and effectively conduct data collection.

· To prepare Technical Memo #11 (RP Survey Procedures).

The Project Manager has ultimate responsibility for the data collection process.  She is assisted by a team comprised of Eric McKinney, Bonny Algozzine, several research assistants, survey specialists, and data processing personnel.  The project team is hierarchical in structure, with research assistants supervising the survey specialists.  The Project Manager, with input from the research assistants, determines the interviewing schedule, including the hours of calling, how many survey specialists are working a given shift, and which specific survey specialists are working on the project.  

The Project Manager conducts the initial project briefings, in which survey specialists are trained on the specifics of the project.  For this project, briefings will be held to train survey specialists on the screening, demographic, and retrieval instruments.  This includes lecture as well as hands-on training with the computer-aided telephone interviewing questionnaires.  After the initial round of briefings, the lead research assistant will conduct the briefings.  Periodic meetings will be held with all survey specialists to cover important issues or obtain feedback.

All survey specialists are monitored at least once during a given week, and receive immediate feedback.  This is performed by a “monitor-on-duty”, whose sole responsibility is to monitor the survey specialists and give feedback to the individuals, as well as the Project Manager.  In addition, the research assistants produce nightly reports that contain statistics and qualitative information on each survey specialist’s performance.  This is reviewed by the Project Manager and any survey specialist that falls below average receives feedback on his performance.  If the low productivity continues, the survey specialist is pulled from the project for re-training or dismissal.  Research assistants are responsible for validating 10 percent of each survey specialist’s completed surveys.

The data processing personnel report to Bonny Algozzine for administrative purposes.  However, all project specific questions are answered by the Project Manager or her designee.  Weekly productivity and quality-of-work reports are prepared for each data processing personnel and provided to the Project Manager, who has complete access to the data processing personnel.  If an individual’s performance is not up to par, the project manager may request (and receive) a replacement.  The data processing personnel attend the lecture portion of the survey specialist briefing, then receive a separate briefing on the specific tasks they will perform.

All coding and geocoding of data will be done post-processing, by research assistants.  The first attempt on geocoding will be done within 48-hours of data collection to facilitate timely follow-ups with respondents.  There are two research assistants in charge of supervising data collection and performing the post-processing tasks.  Each has specific assignments, although there are some overlap to promote efficiencies in the work effort.  They report directly to the Project Manager.  

3.6
Stated Preference Survey Implementation Team
Mary McBride is team leader of the SP Survey Implementation Team.  She is assisted by Bonny Algozzine, Stacey Bricka, and the supervisors, interviewers, and data processing personnel assigned to the project.  The team objectives include:

Task 5
· To assist RP Implementation Team in the preparation of Technical Memo #7 (Training Manuals).

· To assist RP and SP Design Teams in the development of Technical Memo #8 (Pilot Test Criteria).

· To ensure that processes and procedures are in place to conduct the SP pilot tests.

· To assist SP Design Team in the preparation of Technical Memo #10 (SP Pilot Test Results).

Task 7
· To ensure that the processes and procedures are in place to conduct SP data collection.

· To efficiently and effectively conduct data collection.

· To prepare Technical Memo #12 (SP Survey Procedures).

The survey specialists assigned to the SP portion of the project are monitored and receive the same level of training as described for the RP portion of the project.  They also report to research assistants, who provide the asst. project manager with input into scheduling.  The Asst. Project Manager is responsible for the day-to-day management of the SP data collection effort, under the direction of the Project Manager.

3.7
Analysis and Tabulation Team
The Analysis and Tabulation team is led by Carlos Arce and Bonny Algozzine.  David Reinke, Eric McKinney, and Randy Pozdena are team members.  Team objectives include:

Task 5
· To assist RP and SP Design Teams in the preparation of Technical Memo #8 (Pilot Test Criteria).

· To assist RP and SP Design Teams in the preparation of Technical Memos #9 and #10 (RP and SP Pilot Test Results).

Tasks 6 and 7
· To review periodic data checks to ensure that instruments are collecting desired data.

Task 8
· To assist RP and SP Design Teams in the preparation of Technical Memos #13 and #14 (Mid-point analysis and Summary Statistics).

Task 9
· To prepare the final deliverables.

Revealed Preference Pilot Test Procedures

Introduction
Prior to full implementation of the revealed preference (RP) and stated preference (SP) survey portions of the 1995/96 Bay Area Travel Survey, NuStats will conduct a pilot test of all procedures and instruments, specifically concentrating on the English-language versions of all instruments.  The specific objectives of the RP pilot test are:

1. Review all procedures for a computerized sample management under actual field conditions, household recruitment in a computer-assisted interviewing environment, activity and trip data collection, geocoding and data processing.

2. Evaluate the identification of control sample households using geographic sampling techniques.

3. Evaluate the identification of target sample households using a snowball or multiplicity sampling technique.

4. Uncover any problems in the recruitment and data collection forms, the instructions for respondents and interviewers, as well as other materials.

5. Assess interviewer performance, and explore local levels of respondent cooperation and response rates.

The details required to achieve these objectives are outlined below, as well as the criteria that will be used to evaluate the pilot test findings.  This memo focuses on the RP portion of the study.  A separate memo will document the SP pilot tests.  Two important evaluation areas are incorporated into the pilot test:

1. Participation Rates by Telephone Ownership Category:  participation rates will be compared across households with listed telephone numbers, unlisted telephone numbers, and no telephones.  

2. Participation Rates by Advance Mailing Type:  participation rates will be compared by the type of advance mailing received.  The four categories of mailings are:  advance letter only, advance letter with $2 bill enclosed,  advance letter with brochure enclosed, and advance letter with $2 bill and brochure enclosed.

The procedures that will be used to conduct the pilot test are shown in Figure 1.  The details of performing each step are discussed below.  As an overview, the proposal and work plan suggest that the pilot test should yield completed activity data for 50 households, distributed across the nine county area.  However, NuStats would like to propose that the study area for the pilot test be limited to three representative areas:  one central city, predominately minority area;  one suburban, predominantly affluent non-minorities area;  and one suburban, predominately non-minority area.  Specifically, we propose to collect completed activity data from a total of 50 households, distributed equally across Oakland (MTC superdistrict 18), Orinda (MTC superdistrict 23), and San Mateo/Burlingame (MTC superdistrict 6).  

The sampling frame will be a commercial database of all occupied residential units in the proposed area of study.  A total of 450 households will be selected to participate in the pilot test, equally distributed across the three geographic areas.  Of the 450, 70 will be recruited to participate in the full pilot test (i.e., assigned travel days, mailed packets, and retrieve data).  Assuming a 75 percent completion rate, this will yield 50 completed households.

With the remaining 380 households, we will attempt to answer the following questions:

1. How many households with unlisted telephone numbers or no telephones will contact us, using either the toll-free number or enclosed postcard?

2. For those households that do not respond to the first mailing, what is the impact of a second mailing?

3. How many households will distribute the blue, “snowball sampling” card to friends and neighbors that use the Bay Bridge corridor?

4. How many households that are given blue cards will contact us?

5. How many households that contact us (from all sources) will agree to participate in the study?

All households that contact us during the pilot test, that we do not need to participate in the full pilot test, will be administered the screening questionnaire.  At that point, we will debrief the respondent using a standard set of questions and defer their participation in the study until later in the fall.

Proposed Process
Geographic Sample Selection.  One purpose of the pilot test is to evaluate the effectiveness of using an address-based sample.  Using a sampling frame comprised of residential addresses in a commercial database, we will randomly sample 450 households, 150 from each identified superdistrict.  These household locations will be geo-coded to latitude/longitude coordinates.

Phone Search.  Upon selection of the sample households, an electronic phone search will be conducted to locate the telephone numbers for the selected households.  This will be done using an electronic telephone directory.

Advance Letter.  All households will be mailed an advance letter, explaining the study and introducing NuStats to them.  The letters will be personalized to the household, printed on original letterhead created specifically for the project, signed by project team members, and mailed in matching envelopes.  The specific project team members to sign the letters will be Karen Frick, MTC Project Manager;  Stacey Bricka, NuStats Project Manager, and Lupe Garcia, NuStats Survey Specialist.  

We believe that personalizing the letter to the household, combined with an appeal by project team members using project-specific letterhead, will result in statistically higher recruitment rates.  We will test this by statistically comparing recruitment rates to other travel studies.

For those households with known telephone numbers, the advance letter will introduce NuStats and explain that a representative will be calling in a few days.  A sample of the advance letter is included as Exhibit A.  If we were unable to locate a phone number, a different advance letter (Exhibit B) will include a toll-free number and postcard along with a carefully worded request to have that household call or return the postcard.  Half of the households with unknown phone numbers that do not respond to the first mailing will be mailed a second, slightly modified letter but still including the same toll-free number and postcard (Exhibit C).  For the other half, we propose a “blind mailing” comprised of all respondent materials, a modified cover letter, household and vehicle information sheets, and detailed instructions.  Response rates will be tracked for both groups.

A sample postcard to identify the target households is included as Exhibit D and will be printed on tan index stock paper. This postcard will be mailed to all households randomly selected in the counties of Alameda, Contra Costs, Napa, San Francisco, San Mateo, and Solano.  Its purpose is to serve as a screening device to locate households in the target population.  The questions screen on frequency of use of Bay Bridge corridor, modes used, and practice of casual carpooling activities by household members.  It will also ask about household size and number of household vehicles, as well as contain space to record name, telephone number, and time preference for contact by NuStats.  Identification of the respondent, should they choose not to supply name and telephone number, will be aided by including the six-digit sample number on the card.

For control households in the remaining counties (Marin, Santa Clara, and Sonoma), the sample postcard is included as Exhibit E.  It will also be printed on tan index stock paper.  The questions ask for basic demographic information, followed by a request for name and telephone number, and preferred time for contact.  Again, respondent identification will be aided by a six-digit sample number printed on the card.

NuStats will also use the advance letter mailing to test a snowball (multiplicity) sampling approach to identifying households that use the Bay Bridge corridor.  We will do this by including in the advance letter five blue cards that:

· explain our need to include households that use the Bay Bridge corridor in our study;

· request the recipient households to distribute the card to friends who qualify;

· request the referred households to call a special toll-free number; and

· and are stamped with the sample number of the recipient household so that we can track the snowball effect.

A sample of the “blue” card is included as Exhibit F.  All households that respond to this distribution will be screened and, if eligible, asked to participate in the full study in January.  Depending on the time of their call, we will attempt to include them in the pilot test.

Screening Interview.  The next step in the process is the screening interview.  The screening survey will be administered to all incoming calls that result from the advance letter or the blue postcards.  A draft screening instrument is shown as Exhibit G.  The screening survey will screen for households that use the Bay Bridge corridor, to include as part of our target sample.  It will be administered to all households within the six counties where target households may reside. 

Survey Specialists will also conduct the screening survey as the first portion of a call to households with known telephone numbers within the six target counties.  These calls will be placed within 5-7 days of the advance letter mailing.  At the end of the interview, the survey specialist will recruit the household for participation in the study.  If the household agrees, the demographic interview will be conducted.

Demographic Interview.  At the conclusion of the screening interview, the survey specialist will begin the demographic interview, unless the household contact person requests a specific appointment at another time to complete the survey.  Since the demographic interview will last an estimated eight minutes, every attempt will be made to keep the household on the line to complete the survey.  The draft demographic interview is contained in Exhibit H.  It collects, from the contact person, household and person-level information for all members of the household, including infants.  It also serves to reinforce the household’s decision to participate in the study.

Mailout of Materials.  The morning following the demographic interview, the respondent materials are assembled for mailing to the household.  This includes a cover letter on project letterhead, signed by a survey specialist;  a household information sheet;  activity diaries for each household member, including infants;  a reminder card;  and a business reply envelope to return the completed diaries.  Sample materials are included as Exhibit I.

Reminder Call.  The night prior to the assigned activity days, a reminder call will be placed to all recruited households.  All questions will be logged and answered.  If a household refuses to participate at this point, the interviewer will attempt to overcome the refusal.  If not successful, the exact words used to refuse will be recorded.

Data Retrieval Interview.  The day following the second activity day, the first attempt to retrieve the data from the households will be made.  Using computer-aided telephone interviewing technology, all activity and travel information will be collected from all household members.  Adults will be asked to report information for household members under the age of 12.  If data is reported by proxy, a flag will be entered into the database.  The procedure for correcting proxy-reported data will be to make every attempt to reach the actual household member to confirm the information.  The draft questionnaire is included as Exhibit J.

Data Processing.  Beginning with the screening and demographic interviews, the data processing procedures will be tested.  This includes all steps involved in converting the data from the Ci3 files to Paradox for cleaning and manipulations. 

Geo-coding.  The geo-coding will begin once all households (control and target) have been sampled.  All households selected will be geo-coded to latitude and longitude coordinates.  The first attempt to geo-code activity address information will be made within 48-hours of the data retrieval interview.  

Stated Preference Pilot Test 

Procedures

Introduction

The primary objective of the  Stated Preference (SP) portion of the 1995/1996 Bay Area Travel Survey is to determine how Bay Bridge crossers might change their travel behavior (transportation mode, time of travel) in response to an increase in the Bay Bridge toll.  To effectively measure bridge crossers’ travel choices under hypothetical future scenarios, the survey instrument must be designed to efficiently gather key information while minimizing respondent burden. 

In August of 1995, NuStats conducted two focus groups with Bay Area residents to test the draft survey instrument. The majority of participants found the presentation of the survey data confusing and the survey exercise frustrating (see Attachment 1, Key Findings of Focus Groups).  To address these concerns, the survey instrument will be redesigned to reduce the respondents’ invested level of effort through:

· simplification of the survey directions;

· a reduction in the number of options offered

· presentation of the travel options in a narrative format.

NuStats will conduct a two phase pilot test of procedures and revised  instruments.  Phase I of the SP pilot test ( detailed in this memo) will be designed to:

1.
Evaluate interviewer performance and assess respondent cooperation and response rates.

2.
Determine the most respondent friendly format for the mail-out survey instrument. 

3.
Test the reliability of the survey instrument.

Phase II will be implemented approximately two weeks prior to commencement of data collection, and will incorporate any changes suggested by the results of Phase I. 

Survey Instrument

To determine the most appropriate presentation format for travel scenarios, two  versions of the instrument will be tested: one a booklet and the other a card set.  Each version will present the respondent will eight scenarios to evaluate.  Seven unique scenarios will be presented; six of them once, one of them twice.  The repetition of one scenario will provide data for a test of reliability;  a fully reliable instrument will consistently produce the same answer to the same question.  

Table Format 

The first version will be formatted as a booklet of eight tables.  Each cell in the table will contain a narrative description of a travel option.  The tables will prefaced by an explanation of the survey purpose and instructions.  Respondents will be instructed to evaluate each table and answer the corresponding questions.  
Card Sets 

The second version will consist of eight sets of cards.  Each card will contain a brief narrative description of an option.  Respondents will be instructed to sort through each set of five cards and choose their preferred option.  Each card set will contain a summary card, on which the respondent will record her choice and answer a follow-up question.  Card sets will be color coded and packaged in separate, numbered envelopes.  Respondents will be instructed to complete one set before moving on to another. 

Outlined below are the SP pilot procedures, as well as the criteria by which the test will be evaluated.

Pilot Test Procedures

Sample Selection.  A random sample of listed residential numbers will be drawn from the 94610 zip code.  NuStats will produce the sample in-house from ProPhone, a comprehensive electronic telephone directory.

Interviewer Training.  Prior to recruitment, pilot test interviewers will be fully briefed on survey purpose and proper administration.  All interviewers will be required to complete both of the instruments being tested.  This ensures full understanding of the task and prepares them to respond to any respondent questions. 

Recruitment.  Twenty respondents; ten for each version, will be recruited over two weekday evenings.   Fore each version, five respondents who commute across the bridge and five who cross the bridge for non-work purposes will be recruited.  All recruits must cross the bridge by car, either alone or with one passenger.  

The screening interview will collect the following information:

· Basic demographics

· Frequency of  Bay Bridge crossing

· Trip Characteristics - Last trip across the Bay Bridge. (For non-commute recruits, only typical (shopping, entertainment, etc.) trips will qualify.

At the end of the interview, qualified respondents will be recruited for participation in the study.  

The recruitment interview is estimated to run 5 minutes.

Mail-out.  On the day following recruitment, each respondent will be mailed a package containing:

· a personalized cover letter;

· the survey instrument; and

· a reference sheet. This personalized reference sheet will contain transit information ( fare and travel time) pertinent to the respondents’ most recent trip across the bridge. 

A 1-800 hotline number will be provided to respondents in case they have questions regarding the survey.

Reminder Calls.  Four days following the mail-out, recruits will receive a call reminding them to complete the survey.  During this call, respondents will be: 

· given the opportunity to ask any questions regarding survey completion; and 

· scheduled for data retrieval. If at the time of the reminder call respondents have completed the survey, the retrieval interview will be immediately conducted.

Retrieval Interview.  Recruits will be contacted according to times scheduled during the reminder call.  The retrieval questionnaire will be designed to:

· record the respondents preferred options for each of the choice sets; and

· debrief the respondent on the participation experience (see Attachment 2, Pilot Test Evaluation Questions).

The retrieval interview is estimated to take approximately 8 minutes and will include three to five debriefing questions regarding the survey instrument.

Data Processing.  Retrieved information will be coded, edited and entered as it is received.

Pilot Test Evaluation.  Upon completion of the analysis, NuStats will draft a technical memorandum detailing:

· pilot test methods:

· evaluation of methodology; and

· results of the reliability analysis. 

Recommendations for the final test prior to full implementation will be made at this time.  

Attachment B

Pilot Test Evaluation Questions


Screening Interview:

1. Did the questions make sense to the respondent?

2. Was anything about this interview confusing to the respondent?

3. Did they understand the tasks associated with the stated preference portion of the study?

4. What types of questions did the respondents ask about the study or the process?

5. How long did the screening interview take?

6. What percentage of respondents agreed to participate in the survey?

Mailout of Materials:
1. What was the time lapse between recruitment and mailing?

2. Were there any problems in preparing and assembling the materials?

3. How much time did it take to accomplish the task?

4. Did the respondents have any questions about the materials in the packet?

5. Did the respondents look at everything in the packet?

6. For each item in the packet, did the respondent have any problems or questions associated with that item?

7. What questions did they have regarding the packet of materials?

8. How many respondents called the survey hotline with questions?  What were those specific questions?

Reminder Interview:
1. What questions were asked during the reminder call?

2. If recruits dropped out of the survey at this point, what were their reasons for doing so?

3. How many recruits had not received their packets at the time of the reminder call?

Data Retrieval Interview:
1. How many calls did it take to reach a recruit and begin data retrieval?

2. How long did the retrieval interview take?

3. Were there any questions that the respondents did not understand?

4. What percentage of recruits completed the survey?

Data Processing:
1. How long did it take to process the recruitment data and prepare mailing labels?

2. What type of data processing errors were encountered?

3. What data items needed cleaning?

4. How long did it take to clean the data?

Sample Design

Introduction

The purpose of the Bay Area Travel Study is to provide information suitable for gaining an in-depth understanding of the activity and travel behavior of households and individuals within households.  The purpose of the sampling design is to collect data from a sufficient number of households to ensure that accurate Bay Area Travel Study data are obtained.

The Metropolitan Transportation Commission’s jurisdiction is comprised of nine counties, listed in Table 1.  Each county is further divided into superdistricts, defined by census tracts and traffic analysis zones.  While a superdistrict number will be assigned to all sample pieces during geocoding, the focus of the sample design will be at the county level.

Size of the Universe
The size of the universe is defined by the total number of households in the sampling frame.  According to preliminary 1996 projections by the Association of Bay Area Governments, the total number of households in the nine-county area is 2,339,160.

Sample Size
The proposed sample size for the 1996 Bay Area Travel Study is 3,750 households with complete activity and travel information.  This total is comprised of 1,750 “control” households that are randomly sampled and 2,000 “target” households identified as using the Bay Bridge corridor.

The “control” sample is a stratified random sample of households drawn from the entire region, to serve as a “control” for the Bay Bridge study and to become the core of a long-term general purpose panel for the region.  The sample is stratified by county, with a proportionate distribution of completes across the counties.  The goals by county are shown in Table 1.

Table 1

Distribution of Households by County

County
# of Households
% of Households
Sample 

Goals

Alameda
491,210
21.0%
367

Contra Costa
322,60
13.8%
241

Marin
97,800
4.2%
73

Napa
44,460
1.9%
33

San Francisco
311,430
13.3%
233

San Mateo
247,300
10.6%
185

Santa Clara
539,520
23.1%
404

Solano
122,130
5.2%
91

Sonoma
162,710
6.9%
122

Total
2,339,160
100.0%
1,750

Source:  Association of Bay Area Government’s Preliminary 1996 Projections

The “target” sample is comprised of Bay Bridge corridor using households identified through telephone screening efforts.  This sample will be used to monitor the effects of the congestion pricing demonstration.  As specified in the RFP, the stratification of this sample needs to support a detailed analysis of:

1. The effects of peak prices on current drive alone and shared ride (2 occupants) bridge users, including the small but critical group of low income drivers;  and

2. The effects of improved auto travel times on users of other important modes, such as BART, transbay bus, vanpools, formal carpools on the existing HOV bypass (3+ occupants), casual carpools on the existing HOV bypass, and ferry.

Unlike the control sample, the target sample will be drawn based on incidence of Bay Bridge corridor-using households.  Using the 1990 Census data, the universe for the control sample is limited to six of the nine counties:  Alameda, Contra Costa, Napa, San Francisco, San Mateo, and Solano.  The goal of 2,000 completed surveys is proportionately distributed across these counties.

Table 2

Peak Hour Bay Bridge Corridor Using Households by County of Residence

County
Commuters
% Distribution
Target Sample

Alameda 
46,712
40.22%
804

Contra Costa  
38,835
33.44%
669

Napa (American Canyon, Napa, Rancho Del Mar)
930
0.8%
16

San Francisco 
18,131
15.61%
312

San Mateo (northern county)
5,744
4.95%
99

Solano (Benicia, Fairfield, Suisun City)
5,783
4.98%
100

Total
116,135
100.0%
2,000

Source of “Commuter” statistics:  Analysis of 1990 Census PUMS data by DHS Consulting.

Also included in the “target” sample will be a subset of households that participated in the 1990 Bay Area Travel Study.  Of the 10,838 households that participated in that study, 859 were Bay Bridge using households that agreed to participate in future studies.  These households will be contacted about participation in the 1996 Bay Area Travel Study.  Special care will be given to these households in the form of a special advance letter and cover letter in their packet.  The cover letter will contain information pertaining to the outcome of the previous study and any changes in respondent responsibilities in the new study.  Recognizing that the demographics may be adversely affected by the inclusion of this population, care will have to be taken to carefully track census data and recruiting will be controlled as necessary.  

The calculation of sample requirements for each county by sample type are listed in Table 3.  The calculations take into account the unlisted phone rate, the rate of working phone numbers (both listed and random), the geographic hit rate (the rate at which phone numbers will be located in the desired county), and the response rate anticipated.  In addition, a 30 percent safety margin is added to the sample to compensate for any changes in the estimated rates.

Table 3

Sample Requirements by County


Goals


Recruitment
Unlisted
Working # rate

Geo-Hit rate

Response
Requirements


County
Control
Target
Total
Needs
phone rate
Listed
Random
Listed
Random
Rate
Listed
Random

Alameda
368
804
1172
1674
71.00%
85.00%
65.00%
90.00%
60.00%
55.00%
1500
7205

Contra Costa
241
669
910
1300
66.89%
85.00%
65.00%
90.00%
60.00%
55.00%
1330
5270

Marin
73
0
73
104
59.18%
85.00%
65.00%
90.00%
60.00%
55.00%
132
374

Napa
33
16
49
70
56.90%
85.00%
65.00%
90.00%
60.00%
55.00%
93
241

San Francisco
233
312
545
779
63.34%
85.00%
65.00%
90.00%
60.00%
55.00%
882
2989

San Mateo
185
99
284
406
64.93%
85.00%
65.00%
90.00%
60.00%
55.00%
440
1597

Santa Clara
404
0
404
577
68.00%
85.00%
65.00%
90.00%
60.00%
55.00%
571
2379

Solano
91
100
191
273
66.75%
85.00%
65.00%
90.00%
60.00%
55.00%
280
1104

Sonoma
122
0
122
174
73.14%
85.00%
65.00%
90.00%
60.00%
55.00%
145
773

Total
1750
2000
3750
5357






5372
21930

An overall sample size of 3,750 is designed to achieve a household distribution (with sufficient numbers) by household size and income categories in the study area.  The sample size must also provide the proper balance between desired accuracy and cost.  The sample size is designed to attain a margin of error of 1.3 percent overall at the 90 percent confidence interval.  In addition, all strata achieve less than a 10 percent margin of error at the same confidence interval.

However well the field work is conducted, some degree of attrition is expected in terms of households that move in mid-survey process, deaths, and uncooperative response to the second part of the survey.  Thus, to account for some degree of attrition, NuStats has determined that the number of desired recruited households will be 5,400.  This number was determined by assuming the possibility of a thirty percent attrition.  Should the attrition rate be far less than anticipated, the survey will benefit from a larger sample size.

Telephone Coverage
The number of households with unlisted telephone numbers is very high in the Bay Area.  According to a national supplier of telephone sample, the unlisted phone rate varies from a high of 73 percent in Sonoma County to a “low” of 59 percent in Marin County.  These unlisted rates include the “OSLO” listings - listings in which the household lists only their name and phone number, no address. 

The listed telephone numbers will be randomly sampled from an electronic telephone directory, using a proprietary method developed by NuStats and used successfully in studies across the United States.  Because listed phones become dated quickly, NuStats is estimating a working rate of 85 percent.

The unlisted numbers will be sampled using random digit dial (RDD) techniques.  Despite the fact that the RDD sample lists are generated based on residential telephone exchanges, NuStats expects that a large portion of the telephone numbers will include business, institutions, and non-assigned phone numbers.  Therefore, the “working rate” of the RDD sample is estimated at 65 percent.

The geographic hit rate represents the probability that a specific telephone household will be found in the county anticipated.  For listed telephone numbers that are accompanied by addresses, the “geo-hit” rate is 90 percent.

For randomly generated numbers, the “geo-hit” rate is much lower.  Unlisted telephone numbers are defined by prefix exchanges which in most cases fall fully within a county.  However, telephone exchanges are not necessarily co-terminous with political boundaries.  Therefore, the phone exchange may overlap into adjoining areas that are part of another county.  Thus, a random “geo-hit” rate of 60 percent has been assumed.

Response Rates

One of the most important aspects of a sample design is to determine an estimate of response rates.  NuStats has estimated that 55 percent of all households contacted can be recruited to complete the telephone survey and will provide addresses to mail the respondent packages.  This response rate is conservative, and NuStats is confident that a proper introduction on that first contact can improve the estimated response rate.

Sample Generation Procedures
The sample of telephone numbers will be generated by NuStats using a proprietary sample generation method.  As indicated in Table 3, the required number of listed telephone numbers and unlisted telephone numbers are provided.  These required numbers take into account the working rate, the expected “geo-hit” rate, and the expected response rate.  In addition, a 30 percent excess sample has been added to provide a “safety net” for routine estimation error on all of the factors identified.

Replicates
NuStats will use the strategy of “replicates” rather than replacement samples.  The total sample in the sample database (both control and target) will be divided into replicates that are essentially independent samples of each study area.  To create replicates, first, the entire sample is generated.  Then, the sample numbers are randomly assigned to one of ten groups.

Each sample replicate or group will be exhausted fully prior to a new one being opened and assigned to interviewers for data collection.  The sample control software will be used to report demographic information by replicate.  This reporting monitors the quality and integrity of the sample, and will be included in the technical evaluation of the sampling design.

Sample Cell Enrichment
The overall distributions by stratum, household size, household income, and available vehicles will be maintained for all households contacted that are willing to provide information, even if the household member does not agree to participate in the Bay Area Travel Study.  This information will be used to correct for non-response bias.

As the survey data collection approaches the 90 percent completion of single cell goals, special monitoring of the cells will be implemented in order to maximize the efficient use of collection resources in the cells that are lagging behind.  After a cell quota is reached -- 5 percent above the minimum cell size -- further recruitment of households in that cell will be terminated.  As with the case of non-cooperating households, information on the key demographic variables -- stratum, household size, household income, and available vehicles -- will be retained for all “above quota” terminated households.

Sample Controls
Throughout the data collection process, the sample will be analyzed to determine if the desired accuracy and geographic distribution of households are being achieved.

Estimation of Confidence Limits
The sample size is based on three factors:
n =
CV2z2

e2

Where:
n=
sample size



z=
the desired confidence level



CV=
an estimate of the variability in the population



e=
the desired precision of the results

The desired confidence level (z) is defined as the proportion of samples of size (n) for which the calculated confidence interval may be expected to contain the true value of the population parameter being estimated.  For this study, the confidence level of 90 percent was used.  This confidence level indicates that we are willing to be inaccurate 10 percent of the time.
 

The coefficient-of-variation (CV) is a measure of relative variability.  It is defined as the ratio of the standard deviation to the mean expressed as a percentage.  The coefficient-of-variance is determined by the results of previous travel surveys.  For this study, results of previous surveys from Phoenix, Dallas-Ft. Worth, St. Louis, and the Nationwide Personal Transportation Study were used to determine a reasonable coefficient-of-variance ranging from 0.6 to 2.5 for individual stratification of households by size and income and ranging from 0.87 to 1.05 for all households based on total daily trips per household.  

The experience from other travel surveys indicated a need for over-sampling of low income and 1-person households than for other categories to achieve the desired results.  It was determined that a CV of 0.93 for all households and stratification of households would be used.

The desired precision of results (e), also known as relative error, is defined as the degree of accuracy of the parameter estimate.  The actual degree of accuracy achieved with the sample size collected was + 10 percent for each household size and income stratification and + 4 percent for all households.

Panel Maintenance Plan

This Technical Memorandum covers issues pertinent to the design, execution, and maintenance of a household panel survey, as a continuation of the 1996 Bay Area Travel Study as part of the Bay Bridge Congestion Pricing Program.  The issues that are the primary focus of this memo are objectives of a panel design, panel sampling issues, panel maintenance, panel tracking, and panel replacement.  In addition, because it is important to anchor the proposed panel design to existing data, we have included as an appendix a brief review of travel behavior surveys in the Bay Area.  

The contents of this memorandum were developed by NuStats after review of the project objectives, the work scope for the project, and a work session involving MTC, Caltrans, FHWA, and NuStats. The work session took place on Wednesday, September 6, 1995.  The participants were: Steve Heminger, Karen Frick, Chuck Purvis, and Greig Harvey of MTC, Betty Deakin, an advisor to MTC, Doug Sibley of Caltrans, Elaine Murakami of FHWA, and Carlos Arce of NuStats.  

It is intended that the 1996 Panel Survey will serve future data needs for the MTC, as well as for other agencies such as BART, Caltrans, county governments within the region, and other entities.   At the September 6 work session, it was noted that the various potential users of the panel sample, who could serve as potential funding participants in future reinterviewing rounds, should be kept regularly informed of developments with the present survey.  

Although the current project’s work scope and the definite funding available to MTC provide for limited panel sample maintenance during the course of the contract and no reinterviewing of respondents, it is nevertheless important to plan for possible panel and reinterviewing.  The project scope includes technical advice on the design of the panel, identification and execution of actions in the “baseline” sampling and interviewing that will increase future retention rates in the sample, good will generation from the public to enhance a positive image for the study, and a set of recommended panel maintenance activities that can be implemented by MTC, by NuStats in a new or augmented scope of work, or by other contractors.  Future funding for research efforts that use the panel sample are uncertain with regards to levels, timing or sources.  However, it is wise to responsively invest some current project resources on building the panel in case future funding from any sources is secured for reinterviewing efforts.

The participants in the September work session agreed to periodically review any events, circumstances or other factors that could make the panel reinterviews less or more likely.  In addition, NuStats recommends that a future meeting include an agenda item related to how new and/or alternative funding for maintaining the panel can be identified and secured.  

Objectives of a Panel Design

A panel survey is a survey consisting of repeated observations over time on the same set of units.  The set of successive observations provide longitudinal data on the sampling units, as opposed to cross-sectional data from a single survey, which can only provide comparative information on different units in the sample at a single point in time.

The rationale behind panel surveys is that the results of cross-sectional surveys can mask significant changes over time that occur for individual units, and therefore make it difficult to infer causes of the changes.  Consider, for example, the evaluation of a congestion pricing policy.  Before-and-after cross-sectional surveys that do not contain longitudinal information (e.g., travel behavior before the introduction of congestion pricing) make it difficult to estimate the causes of behavioral changes (e.g., mode shifts, route diversion, changed trip schedules).  Other changes to the transportation system that occur at the same time as the introduction of congestion pricing can easily confound the results of the cross-sectional surveys; for example, an economic recession that resulted in significantly higher unemployment could cause a decrease in congestion that would be independent of road user fees.

Medical research has made extensive use of panel surveys since the 1950s; for example, long-range studies of heart disease entail repeated observations of the same individuals at frequent intervals.  Although panel surveys for travel behavior studies were advocated as early as 1966, their use in transportation has been quite recent.
  Baanders and Slootman in 1983 discussed a number of ways in which household panel surveys could lead to improved understanding of travel behavior.
  As summarized by Duncan et. al., these include the following:

· Describing and analyzing changes in travel behavior in response to changing prices or the availability of public transportation.

· Analyzing the sequencing of joint decisions about the place of residence, place of work, and home-work trips.

· Understanding the changes in energy consumption in response to changes in energy prices.

· Forecasting car ownership and driving licenses.

· Estimating the price elasticity of public transportation by measuring behavior before and after price changes.

The present and proposed household panel survey will be useful to MTC for two primary purposes that fall under the  rubric of the bulleted items above.  These purposes are to:

1. Describe patterns of travel behavior change resulting from congestion pricing in the Bay Bridge Corridor and/or other infrastructure changes, and

2. Establish the direction (positive or negative) and the magnitude of causal relationships between pricing strategies and respondent behavior.

While transportation panel surveys are not prevalent, there does exist strong precedent for the application of a panel survey approach to MTC’s information needs. As noted in the following section, panel surveys have provided information on the dynamics of travel behavior changes that is not present in traditional cross-sectional surveys.

Application of Panel Surveys in Transportation
Dutch Mobility Panel.  The most extensive transportation panel survey has been the Dutch Mobility panel, which began with a sample of over 5,000 households.  The survey was originally designed to monitor changes in travel behavior in response to transit fare changes.  Week-long travel diaries were collected at six-month intervals.  The first wave was conducted in 1984; ten additional waves were conducted through 1989.
 The Dutch Mobility Panel data were used to estimate a longitudinal model of tripmaking by mode.  The longitudinal data allowed the use of lagged variables in the model, which showed significant “inertia” effects in travel behavior along with an evolving relationship in demand between the different modes.

Puget Sound Transportation Panel.  In the U.S., the most extensive panel has been the Puget Sound Transportation Panel, which consists of several waves of surveys from 1989 through 1992.
  The sample covered about 1,700 to 1,800 households, with an oversampling of bus and carpool commuters. Discrete-choice analysis of panel survey data have shown how travel market shares and elasticities change over time.

In addition, a summary analysis of several panel surveys in England showed that household characteristics such as automobile ownership and public transit use appeared to be stable over time.  But this overall stability masked considerable individual changes in car ownership and movement in and out of public transit markets.

The BART subsample of the 1990 MTC Travel Survey was combined with 1989 on-board survey observations of persons in the same household to look at travel behavior changes due to the 1989 Loma Prieta earthquake.
  An analysis of data on new BART passengers showed significant differences in household and travel behavior characteristics between those who stopped riding BART and those who continued to use the system.

Panel surveys therefore offer significant advantages for analyzing travel behavior changes, but they also present significant challenges for the conduct and analysis of travel survey data.  For example, 

· The cost per observed unit will be higher than for cross-sectional surveys because of multiple observations on each unit.  But the cost per wave will be less for successive waves because sampling costs will not recur.

· Panel attrition, which refers to the phenomenon of units dropping out of the survey for subsequent waves, can present a problem for analysis.  Analysis of panel surveys with attrition requires further research.
  The application of new analytic techniques will be required to fully use data from panel surveys with attrition.

The value of and need for a panel sample of Bay Area households has been recognized.  The following section presents a discussion of critical issues and a recommended panel approach.

1996 Bay Area Travel Survey Panel Design

As noted above, the planned panel sample survey being developed in 1996 has, at least, three distinct objectives:

· Measure commuters’ response and reaction to congestion pricing programs that may be implemented in the near future.

· Measure travel behavior changes specifically attributable to other anticipated infrastructure modifications, such as HOV lanes on I-80, the Cyprus section replacement, the Muni Third Street Transit Center, and the AC Transit regional hub.

· Create new models for forecasting travel-related behavior such as residential mobility choices, car acquisition or disposal decisions.

Clarifying and finalizing the panel survey objectives are crucial to the determination of the panel design and maintenance procedures.  

Panel Standards.  An important point that the sponsor, the consultant, and other participating entities should clarify at the outset is the criteria or the standards that the research team will seek to achieve.  These standards can be set in two different ways;  in terms of: 

· Minimum sample sizes available for reinterviewing, and

· Retention rate (or its corollary, attrition).

It is necessary to clarify these criteria even if the decision on whether to continue with a panel is still outstanding.  NuStats’ current contract includes panel development and early maintenance  procedures that are associated with these criteria and should be finalized along with the RP design and materials.  An important and fundamental concept for setting the panel expectations is that the panel be defined in terms of households first and occupants second, as described below.  

In terms of the minimum sample size available for reinterviewing, we recommend that the available sample size should permanently consist of the same number of households recruited into the original sample.  Thus, the target is the entire household survey sample or 3,750 households.  Given that the panel objectives and analysis requirements still need to be clarified, we believe it is better to err on the side of inclusion rather than exclusion.

In terms of retention rates, we recommend that the target be to retain all survey respondents.  This target requires that adequate resources be provided to the panel contractor.  Particularly because travel behavior is so embedded in and correlated to household mobility, it is critical that panel sample attrition be minimized.  Respondent tracking must have multiple options so that attrition, due to “lost” respondents, be low.  We will want to locate households that have high mobility so that collecting the name and phone number of a contact person, facilitating reports of residential relocations, collecting the employer name and phone number all become important RP steps.

Panel Timing.  From the preceding section, it becomes apparent that the two well-known transportation panel surveys (Dutch and Puget Sound panels) timed panel waves at approximately 1-year intervals.  This timing frequency is certainly an option for the Bay Area panel survey.  However, this may not provide sufficient information to meet MTC’s analysis needs.  

An accurate assessment of the effects of road pricing on activity and travel behavior requires that one look at adaptive behavior, including the timing of the adaptations.  Consider, for example, a hypothetical case of a working adult couple with a child, who is dropped off and picked up at day care by the father on his way to work.  Introduction of a peak-period toll on the Bay Bridge may result in the father changing his route to work, and the mother taking on the task of dropping off and picking up the child.  After a month or so of trying out this new schedule, the couple may decide that it is not convenient and to try something else instead.  One or more alternatives may be tried before the couple settles on one activity schedule.  In order to assess the dynamics of travel behavior change, panel waves should be conducted at intervals that are short in comparison with the expected timing of change.

Therefore, we recommend that MTC consider frequent sampling (i.e., at one or two month intervals) of a “moving window” subset of the panel (300 households) in order to adequately track dynamic, adaptive changes to congestion pricing or infrastructure changes.  Thus, if the panel sample is comprised of 3,750 households, the following timing might be considered:

· 300 Bay Bridge corridor-using households re-interviewed once every four months (to track “sensitive” changes in travel behavior due to congestion pricing programs);

· 1,700 Bay Bridge corridor user households re-interviewed once every year (to track changes in travel behavior due to congestion pricing programs);

· 1,750 “control” sample households re-interviewed once every two-to-three years (to track change in travel behavior due to other infrastructure changes and to create new models for forecasting travel-related behavior such as residential mobility choices, car acquisition, or disposal decisions).

Panel Sample Development

While it may be self-evident, it is important to note that since the Panel members are from the household travel behavior survey sample, any noticeable household sample bias will be exacerbated in the Panel.  The mechanism in place in the RP design to obtain a representative sample are critical to the integrity of the panel sample.  Through past experience, the NuStats team has found that 75% to 90% of household survey participants will agree to future participation in research efforts in proper panel inclusion mechanisms are in place.

Upon conclusion of data gathering associated with the RP survey, the sample data file will be stored in a format (such as dBase) so that, if additional funding can be secured for the 1997 wave of the Bay Area panel survey, customized scripts could be written to make accessing the panel sample information easy and user-friendly.  Such scripts could include:  subsume selection protocols, mail merge functions for future correspondence, etc.  NuStats MIS staff will work closely with MTC staff in the identification of data fields that would facilitate the selection of panel subsamples for future tracking and research purposes.

Key pieces of information that will be included in the sample data file are additional contact information for the household and for each person in the household.  This information is critical for respondent tracking and panel maintenance.  NuStats will collect this information at the end of the retrieval interview for the RP survey.  Specifically, this information includes:

· Name and phone number of a close relative, friend, or neighbor who might best help us locate the household.  Bottom line, we might have to ask, who will know where you will be a year from now?

· Name and location of employer, with phone number of work place for every employed person in the household (if this information is not obtained during data retrieval).

One additional piece of information that we might want to collect is a name, address, and phone number of a person the respondent knows that most closely matches their travel pattern.  This information could help in sample replacement but may also have added value in the sample.

In addition, a post-card will be mailed to each member of the panel sample data file that provides a “thank you” for participation in the household travel behavior survey, that informs the households that MTC wishes to keep the survey sample intact as a Panel, and that requests that households that do not wish to participate in the panel call a 1-800 phone number.  For purposes of our current contract, all those who not telephone will be considered a panel member. It is important to keep the number of households that call to request exclusion from the panel at a minimum.  To do so, panel member willingness to participate needs to be high.  Good will and cooperativeness are engendered through key steps in the RP survey.  RP survey communications with respondents will highlight the survey purpose, benefits, and importance.  

Panel Replacement Rules

Rules needs to be adopted for panel maintenance and replacement.  NuStats recommends the following set of rules.

· Households that move within the region will be maintained in the panel at their new residence (this includes entire households that move, spin-off households caused by marital dissolutions, young adults moving out, etc.).

· Households that move outside of the region will be replaced.  NuStats recommends that these households be replaced with “same address” households.

· Households that do not move but refuse to continue participating in the panel would be replaced.  NuStats recommends that these households be replaced with adjacent addresses (or pre-selected demographically matched households from the original household survey depending on the size of the sample that MTC wishes to maintain).

· Additional occupants to a sampled household (new spouses, new children, new partners, moving-in relatives, etc.) would be added respondents to an existing household unit.

The effect of household spin-offs and replacements on panel sample size and integrity need to be considered.  NuStats would like to propose the following assumptions:

Assume 3,750 households in the Panel, it is likely that within the first re-interview cycle:


10% would produce spin-offs-----> To be added to the sample


20% would drop-out -----> To be replaced (with above spin-offs and new residents)


80% would remain intact 

NuStats recommends that an “exit interview” for emigrants and for drop-outs should be conducted.  For emigrants, where have you moved to?  Why?  When the household cannot be reached, the post office forwarding address will be used to answer the question, “Where?”.  For drop-outs, why have you moved?  Why have you decided not to be a part of the panel?  In addition, official dropouts should be defined in very explicit categories, such as emigrants (changed both residence and place of work out of the region), refusers, and others.

Panel Member Retention

As mentioned above, all households that receive a follow-up post-card and do not call the toll-free telephone number will be considered panel members.  We believe that it is important to establish contact with these Panel members soon after this designation to crystallize the household’s image as a Panel member and to facilitate on-going retention activities.  This initial contact would be a communication with the household that contains two items.

· The first is a piece of analysis to show them how data are used and to show them “themselves” in the data.  This would be a data table that illustrates how the data are used in the aggregate and to demonstrate clearly that individual level information is not used.  The data findings must be fairly interesting and important but not interpreted (e.g., they should be merely descriptive).  The data findings should be presented in non-technical ways, without jargon.

In addition, we would include a personalized narrative regarding some aspect of the respondent’s (or household’s) travel pattern.  These could include something like the average household travels xx miles in a day; your household travels xx miles.  The goal of such an insert must be relatively neutral.

· The second item in the packet is an attractive decal that can be affixed to the back windshield of Panel’s members’ autos that show that the household is a Panel member (e.g., My family is an important part of the Bay Area Travel Study Panel).

· A third item that will be sent to the panel members as a separate mail-out is an attractive wall calendar with scenic views of San Francisco-Oakland Bay Area that contains important dates related to the panel follow-ups.

The timing of the sharing of any data or information from the survey must be carefully planned so that the potential influence on responses to survey follow-ups is minimized.  Three potentially conflicting objectives need to be recognized and they should guide the way in which contact is made with the panel sample.  These three are:

· The highest possible level of retention should be achieved and periodic contact with respondents is crucial.

· Bias should not be tolerated in terms of influencing respondents by providing them information about the purposes of the congestion pricing, or the methods of travel surveys, or interpreted findings.

· The process should be neutral or positive with regards to the public relations impact of MTC.  All procedures should be evaluated for any negative impact they could have for the MTC’s reputation.

In addition, there are numerous procedures that can be implemented within the present scope of the NuStats assignment to aid in retention.  These include the following:

· Any respondent request for help or information regarding commuting or transit use should be responded to with a phone number to contact.

· Time mailings to specific demographic or psychographic segments in specific ways.  Mailings or calls to students who are apartment dwellers should be timed for the month preceding the end of the school year to ask about moving plans, etc.  Probably, students (or all renters) should be asked during the retrieval interview a question like, is this your “permanent, long-term residence?”  A question on likelihood to move in the next 12 months, next five years, should also be asked of everyone.

· Analyze tenure (type and length) in order to develop type-specific tactics for follow-up (like renter versus owner), but also recent mover versus non-mover, etc.

· Maintain a high level of accuracy (and neatness) in names and other respondent information throughout the RP and SP surveys so as not to “turn-off” potential panel members.

The treatment of households that are recruited into the sample through intercept sampling methods will need to be addressed.  It is important to note that intercept sampling will only be used if the random telephone screening does not produce the required sample distributions.  To the extent that the control sample will be augmented by disproportionate probability selections, or non-probability or opportunistic procedures, we will need to consider the different application of any replacement rules or retention procedures.

In addition, there are likely to be other procedures that would require modifications to the scope of work and/or additional funds.  These include:

· Follow-up phone calls to verify selected information subsequent to the completion of the survey.  This should  be done in addition to, but not in place of, mailed cards or letters.

· Periodic cards timed around a holiday greeting.  On a more innovative level, a customized greeting card on the six-month anniversary of their travel days with a report of several key measures and a request for “has your pattern changed in any of the following ways . . . ?”

Next Steps

NuStats will begin the RP data collection the week of January 18, 1996.  This schedule means that decisions should be made on outstanding questions by mid-February 1996 so that NuStats’ and its subconsultants’ activities associated with both the RP and the panel can be coordinated.  These questions, at a minimum, include:

· Should the specific objectives of the 1996 panel survey be modified?

· What will be the minimum sample size available for reinterviewing?

· What is the target retention rate?

· What is the expected panel timing?

· In what form would MTC like NuStats to “house” the panel sample?

· What are the agreed upon panel replacement rules?

· Which of the panel retention strategies will be funded and implemented?

A priority is the resolution of the panel funding issue.  Once this has been resolved, a draft scope of work for the panel can be drafted and NuStats can implement panel maintenance and retention activities as part of its RP activities.

Additional Issues

Once the panel objectives, design, and size have been clarified and finalized, there are several issues that will need to be specified and/or contracted.  These include:

· Data retention, access to person contact information, and disclosure standards need to be developed and adopted among the contractor, MTC, and other agencies.  Ryuichi Kitamura will provide a technical discussion of how MTC can minimize panel conditioning but still inform panel members of the usefulness of the information, and how MTC can collect this panel maintenance information in the most cost-effective manner possible.  This discussion will focus on panel maintenance lessons learned from the Dutch and Puget Sound panels.

· Key indicators of change need to be identified, prioritized, and operationalized and the statistical criteria that might be used for measuring change need to be determined.  Ryuichi Kitamura will provide a technical discussion of what other data MTC should collect from panel members between the formal first, second, and subsequent waves.  For example, does MTC need to know changes in the household composition, changes in vehicle ownership, vehicle odometer readings, or for tapping them for other SP surveys?

· Ryuichi Kitamura will provide a technical discussion of the methods and techniques to “age” the 1980 Census PUMS to use as the basis for the weighting and expansion of the 1996 survey (or other options to weight and expand the data.)  He will also discuss methods to weight and expand the Bay Bridge corridor-using samples distinct from the control sample.

· NuStats will provide a technical discussion of the methods and techniques for adjusting and/or balancing the panel survey data over time in order to make any follow-up sample statistically equivalent to the original sample.  For this, NuStats recommends using three (3) variables that have proven significant in balancing travel behavior survey data.  These variables are:  owner/renter status, household size, and household income.

· Ryuichi Kitamura will provide a technical discussion of a strategic plan for the analysis of the data as it becomes available.  For example, what can MTC do with the data from the first panel wave, in order to expedite the analysis of the data from the second wave, once it becomes available.  What should MTC be doing to clean-up the first wave data?  Discussion can focus on lessons learned from the Dutch and Puget Sound panels, new Dutch surveys, and other transportation-related panel surveys.

Appendix:  Description of Prior Bay Area Household Travel Surveys
There have been three major surveys previous to the current one; some key features of these surveys are summarized in Table 1.  The remaining sections of this memo discuss each of these surveys.  The final section discusses two other related travel surveys in the Bay Area.

1965 Bay Area Transportation Study Commission

The Bay Area Transportation Study in the 1960s continued in the tradition of large-scale regional transportation studies that began in the 1950s.  A significant part of the study effort was devoted to a household travel survey.  The survey was conducted as a home interview survey, where surveyors went to households to gather information on socioeconomic and travel characteristics of each household.  The trip interview was a recall interview; the household was not asked to maintain a trip diary.

This survey was conducted according to the standard method of the time.  But there were two significant drawbacks to this method.  First, interviewers were reluctant to visit areas where they were concerned for their personal safety; hence, minorities and low income groups were undersampled.  Second, the method is costly; in 1995 dollars, the survey cost was about $240 per household.  The high cost of doing these surveys was a deterrent to updating them.  Many U.S. metropolitan areas continued to use their original household travel survey data sets for thirty or more years after they were originally collected.

1980 Caltrans Survey

Caltrans conducted a travel survey of 2,000 households in 1980.  The survey represented a new approach to conducting household travel surveys because it was conducted by telephone.  The sample was drawn from the reverse telephone directory.  A two-stage interview was conducted:

1. Households were contacted by telephone and asked to participate in the survey.  At this time, socioeconomic information on the household and its members was collected.  Households were mailed a set of cards on which to record key data on their trips on the designated travel day (begin and end times, locations, etc.).

2. The follow-up interview collected information on travel for each member of the household over 5 years of age.

These data have not been extensively used by MTC.  The main value of this survey for MTC was to demonstrate the feasibility of conducting household travel surveys by telephone.

Survey
Sample size
Sampling method
Survey method
Travel days
Othera

1965 Bay Area Transportation Study Commission
30,000
Random address selection
Home interview
One day per household.  Weekend days included.
Approximate cost about $240 / household.

1981 Caltrans
2,000
Address-based from reverse directory
Telephone.
One day per household.  Weekend days included.


1981 MTC
7,200b
Directory-based random-digit dialing.
Telephone.c
One day per household.  Weekend days included.
Approximate cost about $80 / household.  Overall response rate:  70%.

1990 MTC






· One-day sample
9,400
Purchased sample of telephone numbers.
Telephone.
One day per household.  Weekend days excluded.
Approximate cost about $90 / household.

· Multi-day sampled
1,500
Purchased sample of telephone numbers.
Telephone.
Three or five days per household.  Weekend days excluded.
Approximate cost about $125 / household.

· BART user / nonuserd
1,100
Intercept of BART passengers on train.
Telephone.
Three days per household.  Weekend days excluded.
Approximate cost about $125 / household.

1991 Caltrans
700
Purchased sample of telephone numbers.
Telephone.
One day per household.  Weekend days included.
Approximate cost about $100 / household.

a Cost estimates are in 1995 dollars.

b Address-based sampling used to supplement the original sample.

c Half of the sample was drawn from City and County of San Francisco.

d Intended to be first wave of panel survey.

1981 Travel Survey

Following the 1980 Caltrans survey, MTC commissioned a household travel survey for the spring of 1981.
  The survey was designed to be similar to the Caltrans survey in that a similar questionnaire was used and households were interviewed by telephone.  The main differences were the following:

· The 1981 survey used directory-based random-digit dialing to draw the sample, instead of address-based sampling used in the 1980 survey.

· Because half of the money for the 1981 survey came from a grant to San Francisco, half of the households in the sample were drawn from within the City and County of San Francisco.

The survey was conducted over a three-month period beginning in February 1981.  Over 7,200 households were interviewed.  Single-day trip information was collected from each household in the sample:  weekend trips from about 700 households, and weekday trips from the remainder.  The response rate was 70%.

MTC was interested in testing this survey for compatibility with the Caltrans 1980 travel survey.  An analysis of the sample showed that households that would not have appeared in the Caltrans survey sample, i.e., households that did not appear in the reverse directory, differed significantly from other households in the sample in several significant ways, including the following:

· Reverse directory listings systematically discriminate against households that have not resided at the current address for less than one year.

· Households that did not appear in the reverse directory tended to be smaller, and have higher mobility, than other households in the sample.

1990 Travel Survey

MTC commissioned another household travel survey to take place in the spring of 1990 to coincide with the 1990 Census.  BART also participated in this survey to gain information on current and potential BART users.  The survey contained three subsamples:

· The main part of the survey consisted of 9,400 households, each of which completed a one-day trip diary.

· Another 1,500 households were surveyed in what was intended to be the first wave of a panel survey.  Trip data were collected from these households for three and five successive weekdays.

· The BART subsample consisted of 1,100 households, divided roughly equally between current and potential BART users.

The questionnaire was similar to that used for the 1981 survey.  Several questions were added to gather information on work hours and previous residence and workplace locations.

The MTC portion of the sample was drawn from a purchased sample of telephone numbers.  The BART sample was to have been drawn from an on-board survey (BART users) and a special telephone screening survey (potential BART users).  But in October 1989, the Loma Prieta earthquake damaged the Bay Bridge so that the facility was closed for a month.  During that time, a special on-board survey of transbay BART riders was conducted to gather names and telephone numbers for the Spring 1990 survey; it was assumed that because the Bay Bridge was closed, any “latent” demand for BART was being realized at that time.

Before the survey began, it was decided to attempt to recruit all households in the survey for the panel, instead of only those in the multi-day MTC and the BART samples.  A total of 9,600 households were recruited from the MTC portion of the survey, in addition to the 1,100 households in the BART subsample.

The response rate for the MTC portion of the survey was slightly less than 50%; for the BART portion, the response rate was slightly more than 50%.

Other Travel Surveys

In November 1989, the Center for Transportation Studies at the University of California, Berkeley, conducted a telephone survey of transbay commuters to gather information on the effects of the Loma Prieta earthquake on this population.  The sample was drawn from MTC travel analysis zones where more than 5% of the employed residents commuted across the Bay.  A purchased sample of telephone numbers was used to draw the original sample, which was screened for Bay Bridge corridor use.  The sample size consisted of about 430 transbay commuters, plus about another 30 non-transbay commuters as a comparison sample.  The survey collected information on household socioeconomics, commuter travel behavior response to the Bay Bridge closure, and employer response to the disruption.

Caltrans conducted a statewide household travel survey in 1991.  The survey was similar in content to the 1980 Caltrans survey, but used a randomly generated telephone sample.  About 700 households were surveyed in the San Francisco Bay Area.  Of them, 527 provided weekday data and 182 provided weekend data.
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I.
Introduction

This manual provides instructions on how to conduct the revealed preference portion of the 1996 Bay Area Travel Study.  It is imperative that all supervisors and recruiters read this manual thoroughly and ask questions about the elements that are unclear.

Purpose of the Study

The purpose of the study is to survey households in California’s nine county Bay Area (including Oakland, San Francisco, and San Jose) to collect information on activities for all persons in the household, regardless of age or relationship.  Households are asked to record all their activities for a specific two-day period.  The data gathered during the survey will be used for the area's long-term transportation planning and air quality planning needs.

Procedural Issues

While you may have worked on a travel study before, this one is different.  Therefore, it is necessary that you read and re-read these instructions.  The main differences between this survey and others you may have worked on are the following:

· You will be using a random digit dial (RDD) telephone sample.  What this means is that we may not have telephone listing information (i.e., name and address) for all households that have been sampled.  Specially designed materials that introduce the households to the study have been mailed to those households for which we have listing information.

· We are particularly interested in identifying households that exhibit a particular behavior.  That behavior is usage of the Bay Bridge corridor, either by driving or using transit, by anyone in the household.  There are a series of questions we will ask at the beginning of the interview to determine if the household exhibits that behavior.   

· You will be asking all members of the household (including infants) to record all activities that last at least 30 minutes or involve travel.

· You will be recruiting households to track activities for two days.

· Respondents will be using an “abstracted” activity diary to record their activities.

Study Timeframe
We are recruiting households to participate in a two-day household travel study.  Recruitment is scheduled for:  January 11 through June 21.  Data retrieval will begin Saturday, January 20 and continue through the end of June.

Survey Methods

The general procedures that are used in this type of study are as follows:

· Randomly generate telephone numbers.

· Mail personalized advance letters to all households where name and address are known.

· Recruit households to participate in the study.

· Send out package of materials to each recruited household (cover letter, activity diaries, reminder notice, and envelope for them to return diaries to us after data collection is complete).

· Make reminder call the day preceding the first activity day.

· All household members record activities for two days.

· Conduct activity data retrieval interview.

· Edit and code data retrieved, making correction calls as necessary.

· Geo-code all address information.

· Send data files and forms to client.

This survey is one of two types that are being conducted within the framework of this project.  It will be referred to as the Revealed Preference (RP) survey, since information on the respondents’ activities are begin “revealed” through the diaries.  A second survey will be conducted with specially selected subsamples of respondents.  This second survey will be referred to as the Stated Preference (SP) survey.  In it, we will be asking respondents to state their choices among several alternatives.  We will produce a separate manual of instructions for that survey.

Survey Management Team

A survey management team has been established for this project.  NuStats’ staff comprising this team are listed below.  Please feel free to contact any of these team members as necessary.

Project Director
Carlos Arce

Project Manager
Stacey Bricka

Research Assistant - Recruitment
Jorge Puron

Research Assistant - Retrieval
O’Neil Provost

Senior Survey Specialist
Tim Hinds

CATI Technician
A.J. Cestero

Data Processing Manager 
Bonny Algozzine

Geocoding Technician
Eric McKinney

II.
Recruitment Interview

The recruitment interview will be conducted using CATI (computer-assisted telephone interviewing).  The primary purpose of the recruitment questionnaire is secure participation in the study.  The questionnaire introduction has been specially designed to get people to agree to the participate.  The other objectives of the recruitment questionnaire are to collect information on the characteristics of the household and on the individual people in the household.  Remember — this survey covers all household members regardless of age.

Recruitment Questionnaire Introduction

The first step in the recruitment interview to introduce yourself by giving your name and by saying that you are calling in behalf of our client, the Metropolitan Transportation Commission (MTC).  

"Hello, my name is (Name of Interviewer), and I’m a survey specialist from a transportation research firm calling on behalf of the Metropolitan Transportation Commission, also know as MTC.  May I please speak with_________________________?”

If there is no name available on the sample, ask to speak with the head of the household.  Once you have the respondent on the phone, you will ask a few questions.  Then you will introduce the study to them, answer any questions about the study, and secure their participation.

Today I’m getting information for a study about travel in the Bay Area.  MTC is conducting a very important study to help plan for long-term transportation and air quality needs.  As part of this study, we’re interviewing thousands of households in the Bay Area, and your household has been randomly selected to participate.  Let me assure you that this is not a sales call but a request to have you take part in the study.  The benefits to you and other Bay Area residents are better roads and public transportation.  

Let me explain what we’re asking of your household.  First, we ask some background information.  Then our firm mails you a packet with activity diaries for all household members.  These diaries are the main part of the study, and everyone needs to use them to record their activities for two days.  We’ll call back to collect everyone’s information.  

That’s all there is to it.  Like I said, this is a very important study, and the results will determine what happens in planning Bay Area transportation systems for the next ten years.  Let me assure you that the information is for research purposes only and will be kept strictly confidential.  Do you have any questions?”

Remember you are not an employee of  MTC and you should not represent yourself as one.  If someone asks, tell them that you work for NuStats, a transportation research firm hired by MTC to perform the survey.  

Specific Instructions

Introduction.  Ask to speak to the person listed on the sample piece first.  Ask for the head of the house only if a name is not available.  

Respondent First and Last Name.  Be absolutely sure that you get the names spelled correctly!  Nothing is more irritating to the respondent then seeing his/her name misspelled on the diary and packet of materials.

Vehicle Information.  For each vehicle in the household, you will collect make, model, and year.  Use the list supplied on the screen to assist you in collecting this information.  Probe to obtain as specific information as possible.  For example, if the Make is “Ford” and the respondent indicates the model as “Truck”, this is not acceptable.  The model should be more specific, such as “F150”.

We also ask for estimated fuel efficiency.  Since this is an estimate, its okay if they “guess-timate”.  If they ask, the response should be overall (highway and city driving combined).

Other Household Member Information.  We first ask for data on all members of the household, except the respondent.  We gather the respondent data last, to allow time for you to establish a rapport with the respondent.  This will make the job easier for you, and should minimize the “don’t know/refused” responses.

-  If the respondent gets nervous and asks, "Why do you need to know this information about my children/husband/ etc.", reassure them that the reason you need the information is so that you can prepare individual diaries for each member of the household.  

-  If the respondent is not comfortable giving out names of the children, let them know that an initial is sufficient.  Or, record them as “child #1, child #2,” etc.

-  Be absolutely sure that you spell the names correctly!  

Mailing Address.  Confirm the mailing address listed on the sample piece.  If  no address is available, obtain the mailing address.  Be sure streets are spelled correctly and get apartment number and PO. Box information.  Remember that we will be using this information to mail the diaries, so it needs to be as complete as possible.  

If the address is a P.O. Box, obtain the nearest intersection to the person’s home.

Confirm that the mailing address and the physical address are the same.  If not, obtain physical address.  Exact address is preferable, however, nearest intersection is acceptable.

Other Information about the Recruitment Questionnaire

Each interviewer will follow interviewing guidelines as approved by the Council of American Survey Research Organization (CASRO), of which NuStats is a member.  These guidelines include reading each question exactly as written, reading the questions in the order indicated in the CATI questionnaire, clarifying any questions by the respondents in a neutral way, speaking slowing and distinctly, recording all replies exactly as stated by the respondent, avoiding unnecessary conversations with the respondent, checking all work for thoroughness, and keeping all studies, materials, and findings confidential.
III.  Procedural Issues  (Overcoming Refusals, Coping Strategies, and Common Questions)
Overcoming Refusals

Not everyone you talk to is going to want to participate in the survey.  It is important that you try to turn around an initial refusal to participate.  Some arguments for doing so follow.

1.
I can assure you that all the information is kept strictly confidential and used only in conduction with the responses of thousands of other households in the Bay Area.

2.
This study will help improve transportation and forecast future transportation needs in your area.  Your household was randomly chosen to represent other households in your neighborhood, and may be the only one in your immediate area chosen.  It is very important to your community that all selected households participate.

Coping Strategies

Callbacks.  A callback is a  bad word in transportation research.  Each day that you put off speaking with a respondent, the chances of you ever recruiting him/her become slimmer and slimmer.  In fact, for many respondents, a callback is just a courteous way of telling you that they do not want to participate anymore (i.e., "Call me back in 2 weeks).  

As a NuStats interviewer, your job is to use all of your persuasive skills and courtesy to speak with the respondent and secure the household’s participation.  The following are some suggestions for handling respondents who want to postpone speaking with you.  

RESPONDENT:  "I can't talk right now, I'm too busy/cooking dinner/watching football."

INTERVIEWER:  "Is there someone else who can speak with me right now?"

If no one is available to right now, try to set up the callback for one hour later.  

INTERVIEWER:  "Can I call you back in about an hour when you're not busy/cooking dinner/watching football?"  

If the next hour is not good, try to set up the callback for later on that evening.

RESPONDENT:  "I'll still be busy in an hour."

INTERVIEWER:  “Can I call you back tomorrow evening at 7 p.m.?"  

Sometimes respondents have legitimate reasons for putting off the call, including a family emergency, the entire household being out of town, etc.  In those cases, it is OK to set up the callback for further in the future.  The point is to set a specific time and treat that like any appointment - by keeping it!  Never give the respondents the option of picking the time to be called because they will probably put you off indefinitely and this is where we lose a lot of the recruits.  

"When do you want me to call you back?"  

Always check to see if there is an alternate number where they would prefer to be called (i.e., work).  Never record a call-back on your sample sheet without listing a specific date and time.  Simply recording “call-back” is unacceptable and unproductive.  If you could not reach a respondent, record as “respondent not reached”.  If they cannot pin down a time, record as a “first refusal”.

Household Refusals.  Be very courteous, but if at all possible, try to turn them around using the strategies listed above.  If after all your effort they still refuse, be as specific as possible in writing down the reason why the respondent does not want to participate.  If necessary, probe to find out the exact reason for the refusal, and write down the reason on the form.  

Example:  "We don't want to do it."

INTERVIEWER:  "Is there anything in particular that is keeping you from participating?"

By knowing the specific reason why a household chose not to participate, one of the supervisors may be able to call back the household and turn it around.  

Common Questions

Many respondents will not understand how recording their activities relates to transportation improvements, nor why everyone in the household (including infants) need to participate.  Here are some common questions and answers.  Please record all questions you are asked so that we may record them and develop a global list for the project.

1.  Why activities?  

Transportation planning relies on data about travel and trips.  In today’s society, people make travel decisions as part of their daily activities.  In order to plan for better transportation in the future, we need to understand the interaction between activities and trip-making.  By recording your activities, we can make these decisions based on fact, which will lead to better planning and more timely improvements.

2.  Why two days of diary keeping?

The reliability of activity and associated trip estimates is determined not only by the total number of people in the study but also the number and variety of activities and trips.  With two days, twice as many activities and trips can be recorded.  Not only that, we will have a better picture of the variability in activities and trips that happens in real life.

3.  Why all the people in the household?

It is important to know how people make activity and associated travel decisions as part of a household with various activity and travel needs.  Again, there is an interaction within each household that impacts the decisions about activities and associated travels.  

4.  What is an activity?

An activity is something that you do, inside or outside the home.  When you are finished recording your activities, it will read like a daily planner, outlining how you spent your two days.  There should be no gaps in time and no time unaccounted for.

IV.  Reminder Calls

The purpose of the call is to remind households to begin tracking their activity information.  The call is placed the evening before the first activity day.

Completes per Hour.  The quota for reminder calls is 20 completes per hour.  “Completes” include calls that result in making contact with the respondent, leaving a message (OTHER ADULT MEMBER or ANSWERING MACHINE), or rescheduling activity dates.  It does not include no answers, wrong numbers/disconnects, or refusals.

Dialing Order.  All sample must receive at least one reminder call attempt the night before the first activity day.  If time permits, we will make a second attempt on those households that we did not reach with the first attempt.  Our goal is to leave reminders with 100 percent of the households.

Tally Sheets.  Be sure to record each of your attempts using the tally sheet.  Record the result under the proper disposition, and turn in the sheet at the end of your shift along with your sample.  It is very important that you record your start time, your end time, and the total time you spend dialing reminders.

Who to leave the message with.  Try to talk directly with the person whose name appears on the label if they are available at the time you call.  If that person is not available, it is okay to leave the reminder message with another member of the household.  Check the household member information, and ask for the oldest person in the household.  If you leave the message on the answering machine, you do not have to call that household back.

Rescheduling the activity dates.  Occasionally, it may be necessary to reschedule the activity dates because the dates are not good for the household.  Check to see if the dates are not good for the entire household or just one member of that household.  For example, if only one person will be out of town on the assigned travel days, the rest of the household members can still complete the diaries.  However, if the entire household is not available, we need to select another set of activity dates.

If the household has already received the packet in the mail, reschedule them for the same activity days in the following week.  For example, if they were to travel Tuesday and Wednesday of this week, reschedule them for Tuesday and Wednesday of next week.  On the sample form, cross out the old dates and write the new ones next to them.  Data processing will update the data file.

If the household never received their packet or it was lost/thrown away, verify the mailing address (check for apartment or P.O. Box number).  Make the necessary corrections and re-schedule the household for the activity days that recruitment is taking place for on that day.  Be sure to note “needs new diaries” on the sample form, so that data processing can prepare a new packet for them.

Refusals.  Be very courteous, but if at all possible, try to turn them around and reassign activity dates.  If they still refuse after all your effort, be as specific as possible in writing down the reason why the respondent does not wish to participate.  If necessary, probe to find out the exact reason for the refusal.

Example:  “We don’t want to do it.”

Response:  “What in particular keeps you from participating?”

By know the specific reason for choosing not to participate (remember, they agreed to participate a few days before this call) one of the supervisors may be able to call back the household and turn it around.

Wrong numbers and disconnects.  Be absolutely certain you dialed the correct number.  If so, call information to see if there is a new number for this household.

Recording the result.  Use the appropriate disposition from the tally sheet to record the result of your call on the address label.  The reminder call disposition goes in the upper right hand corner of the label and the best time to call goes in the lower left hand corner.

Corrections.  Be sure to make any necessary corrections to any of the information.  For example, to make any changes in gender, spelling of names, or ages, cross out the incorrect information and write the correct response next to the old one.  Tag the questionnaires that need corrections and bring them to the attention of the supervisor after you have completed all reminder calls for the evening.

V.  Retrieval Interview

Introduction

The first part of the data retrieval interview is the administrative section.  It contains questions that verify important household characteristics.  This is followed by the retrieval of activity information.

Prior to making any calls, enter the sample number into the computer.  Once the introduction screen appears, dial the number.  This will prevent lags in the conversation.  If for some reason, the program is not working properly, see your supervisor for a paper version of the questionnaire.

Regardless of the method used to collect the data, you should begin the interview with the following script:

Hello, my name is _____.  I am calling from NuStats about the travel survey.  May I please speak with _________?

If the respondent is not available, ask to speak with another head of the household.  If no one is available, obtain the best time to call back.  Be as specific as possible (i.e., “8 p.m.” is preferred to “later tonight”.)  

Administrative Information

Once you have the respondent or another head of the household on the phone, there are four types of information that require verification:  address, household members, household vehicles, and income.

1. Address.  Read the listed address.  If incorrect, cross out the typed information and neatly record the correct information beside it.  If the address is a P.O. Box, ask for the respondent’s physical address.  If they hesitate, ask for the nearest intersection.

2. Household Members.  Verify that the number of household members listed is correct.  For each household member, verify name, age, and gender.  For each household member, ask if they share the same last name as the head of household.  If not, obtain that information.
3. Household Vehicles.  Verify year, make, model, and fuel efficiency for each vehicle.

4. Income.  Ask this question ONLY if “Ask income? YES”.  Follow the script provided.

Activity Data

After the administrative section has been completed, it is time to begin retrieving the activity information.  This will be done using a computer-aided telephone interview program.  If there is a problem with the computer program, a supervisor will provide you with a paper version of the questionnaire.

Background:  Each respondent will record activities for two consecutive days.  These days were assigned to the household during the recruitment interview.  Therefore, the households you call will have already agreed to participate in the survey and by this point, should have on hand most, if not all, of the information for you to collect.

After a household was recruited, a packet of materials was sent to help assist them in recording activity information for the two assigned days.  We asked the households to record all activities they did over the two day period that lasted at least 30 minutes or involved travel, so their activities should read like a continuous stream of events.  The activity diaries asked them to record most of the information you will collect.  You will, however, need to ask a few additional questions about their trips.

Activities.  Respondents were asked to record all their activities that lasted at least 30 minutes or involved travel, over two days.  All members of the household were to complete the diaries.  Their activities should include in-home and out-of-home activities.  A sample list of activities is included in the diary.

Household Members Not Present.  If possible, diary information should be retrieved from all household members.  Remember that a household will not be considered a “complete” until all activity information has been gathered for all household members.  This might require additional calls to the household to collect all the necessary information.  If possible, schedule a specific time to reach the missing household person.

If the household person was out of town for the two activity days, simply obtain the city and state where the person went.  If the entire household was out of town for both days, they will need to be re-scheduled.

Proxy reporting.  “Proxy reporting” is defined as someone reporting data for someone else.  If the parent reports the activity information for a teenage son, that is proxy reporting.  This is allowed.  However, if this is the case, record “PROXY” next to the teenage son on the cover sheet, so that we know who actually reported their information, and who had their information reported for them.  The diary should be the source of information for all data collection activities.

Data Collection.  Begin with the first activity on the first day.  THIS NEEDS TO BE 3 A.M. for EVERYONE!!!!  Most of the time, the first activity will be “sleep” until a specific time.  If the respondent reports their first activity to begin at a time other than 3 a.m., this is not the first activity.

Collect all information for one person before beginning on the next.  

1. What did you do?  This could be “work”, “school”, “meals”, “trip”  or “other.”  If “other”, type the activity exactly as reported by respondent.  Don’t worry about coding any information.  We are simply interested in what they did.

2. Where did you do that?  Precoded are “home”, “work”, “school”, and “other”.  If “other”, collect the name of the place, address, and city.  This is the most critical and toughest part of the interview.  Many will not know exactly where they did the activity.  The place name will help us find an address in the phone book.  The address needs to be an exact address or the nearest intersection.  [Do not record only one street!!!]  Only as a last resort, ask for the address in relation to a landmark (next door to the Albertsons).

3. What time did the activity start?  Enter start time, indicate a.m. or p.m.  Note that there should be no gaps in time between activities.

4. What time did the activity end?  Enter end time, indicate a.m. or p.m.

5. What types of transportation did you use?.  It is possible that a respondent used 4 types of transportation.  Obtain each one.  “Bus” is not specific enough.  We need to know what type of bus (i.e., AC Transit, BART Express).  See the list of transportation types on the back page of the diary.  

6. For each type of transportation, where did you go using that type?.  We need to know the location where they stopped using that type of transportation.  It may be “Work”, “bus stop”, “BART station”.  If “home”, “work” or “school”, we already have that address.  If BART station, obtain name of the BART station.  If at any other location, obtain exact address or nearest intersection.  Again, this will not be easy, but it is very important.

7. For each type of transportation, what were the start and end times of use?  Its okay if there are gaps between these times, since people may get to the bus stop, but have to wait for the bus.

For each type of transportation used, there are specific questions we need to ask.  Depending on the type (vehicle, transit, BART, or other), the computer will bring up the questions you need.  If you are using the paper survey, locate the appropriate sections.

These questions repeat until all activities have been collected for one person.  Then the computer loops back to the next household member, to repeat the process.

IF YOU HAVE ANY QUESTIONS, PLEASE ASK!

1996 bay area TRAVEL STUDY

Stated preference survey

Technical Memorandum #:7

Interviewer Instruction Manual
Prepared By:

NuStats Research & Consulting

3006 Bee Caves Road, A300

Austin, TX  78746

April 1996
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I.
Introduction

This manual provides instructions on how to conduct the stated preference portion of the 1996 Bay Area Travel Study.  It is imperative that all supervisors and survey specialists read this manual thoroughly and ask questions about the elements that are unclear.

Purpose of the Study

The purpose of the study is to survey specific individuals in California’s Bay Area (primarily San Francisco, Alameda, Contra Costa, northern San Mateo and southern Solano and Napa) to collect information regarding their preferred travel modes given hypothetical travel situations during peak and off-peak travel times.  The data gathered during the survey will be used for the area's long-term transportation planning and air quality planning needs.

Procedural Issues

This stated preference survey is part of the 1996 Bay Area travel survey which began January 1996.  The process is almost identical to that for the Portland and CTA SP surveys.

· Those participants of the revealed portion of this study who agreed to participate in a second study and who also used the Bay Bridge corridor at some point during their two travel dates will constitute the sample.  As a result, we will already have both demographic and travel information for each respondent.

· The respondent will be asked to fill out a short questionnaire, regarding their travel preferences.  This will be mailed to them the following day.  

· The survey instrument consists of eight different response sheets. Each sheet will provide six different scenarios for comparison to the trip the respondent made during their earlier travel days.  The respondent will be asked to choose one and answer questions regarding that choice.

Study Timeframe

We are recruiting individuals rather than households to participate in a travel study.  Recruitment is scheduled for: July8 through July 31.  (The pilot recruitment will occur during April 29 and 30 and retrieval will begin May 6.  The first 50% of  the recruitment and retrieval SP’s will occur once the RP portion has reached the 50% completion point.  The next 25% will be collected at the RP 75% completion point and the final 25% will be collected when the RP portion is complete.

Survey Methods

The general procedures that are used in this type of study are as follows:

· Randomly select individuals that completed the activity diaries and agreed to participate in a second study.  They must have used the Bay Bridge corridor during their travel days.

· Recruit only the person noted to participate in the study.

· Send out package of materials to each recruited individual (cover letter and individualized questionnaire).

· Make reminder call 5 days after package was mailed.

· Individual completes questionnaire.

· Conduct data retrieval interview.

· Edit and code data retrieved, making correction calls as necessary.

· Send data files and forms to client.

This survey is one of two types that are being conducted within the framework of this project.  It will be referred to as the Stated Preference (SP) survey, since respondents’ preferences are in response to hypothetical situations.  The other study is referred to as the Revealed Preference (RP) survey.  In it, we are asking respondents to keep track of their travel and activities for a two day period. A separate manual of instructions already exists for that survey.

Survey Management Team

A survey management team has been established for this project.  NuStats’ staff comprising this team are listed below.  Please feel free to contact any of these team members as necessary.

Project Director
Carlos Arce

Project Manager
Stacey Bricka

Assistant Research Manager
Carol Boudreau

Senior Survey Specialist
Shawn Kell

II.
Recruitment Interview

The recruitment interview will be conducted over the telephone.  The primary purpose of the recruitment questionnaire is secure participation in the study.  The questionnaire introduction has been specially designed to get people to agree to the participate.

Recruitment Questionnaire Introduction

The first step in the recruitment interview is to introduce yourself by giving your name and by saying that you are calling in behalf of our client, the Metropolitan Transportation Commission (MTC).  

"Hello, my name is (Name of Interviewer), and I’m calling from the Bay Area Travel Study.  May I please speak with                                 ?”

Once you have the respondent on the phone, you will introduce the study and ask them a few questions.  Answer any questions they have regarding the study and secure their participation.

 “A short while back your household participated in a travel survey for the Bay Area.  At that time you agreed to participate in a short follow-up survey that would take about 15 minutes of your time.  Let me assure you that this is not a sales call, but a request to have you take part in that follow-up survey.  The survey asks for your opinions regarding travel in the Bay Area.

Let me explain what we’re asking of you.  First, I’d like to confirm some background information.  Then we‘ll mail you a questionnaire.  Next week, we’ll call back to collect your information from the questionnaire.  

Let me assure you that the information is for research purposes only and will be kept strictly confidential.  Do you have any questions?”

Remember you are not an employee of  MTC and you should not represent yourself as one.  If someone asks, tell them that you work for NuStats, a transportation research firm hired by MTC to perform the survey.  

Specific Instructions

Introduction.  Ask to speak to the person listed on the sample piece.  No one else in the household can assist us.

Respondent First and Last Name.  Be absolutely sure that you get the names spelled correctly!  Nothing is more irritating to the respondent then seeing his/her name misspelled on the questionnaire and packet of materials.

Mailing Address.  Confirm the mailing address listed on the sample piece.  Be sure streets are spelled correctly and get apartment number and PO. Box information.  Remember that we will be using this information to mail the questionnaires, so it needs to be as complete as possible.  

Other Information about the Recruitment Questionnaire

Each interviewer will follow interviewing guidelines as approved by the Council of American Survey Research Organization (CASRO), of which NuStats is a member.  These guidelines include reading each question exactly as written, reading the questions in the order indicated by the script, clarifying any questions by the respondents in a neutral way, speaking slowing and distinctly, recording all replies exactly as stated by the respondent, avoiding unnecessary conversations with the respondent, checking all work for thoroughness, and keeping all studies, materials, and findings confidential.
III.  Reminder Calls

The purpose of the call is to check that respondents have their packages, answer any questions, remind individuals to do their questionnaires and retrieve data if the respondent has completed the questionnaire .  The call is placed after the questionnaire should have been received

Completes per Hour.  The quota for reminder calls is 20 completes per hour.  “Completes” include calls that result in making contact with the respondent, leaving a message (OTHER ADULT MEMBER or ANSWERING MACHINE).  It does not include no answers, wrong numbers/disconnects, or refusals.

Dialing Order.  All sample must receive at least one reminder call attempt.  If time permits, we will make a second attempt on those households that we did not reach with the first attempt.  Our goal is to leave reminders with 100 percent of the households.

Tally Sheets.  Be sure to record each of your attempts using the tally sheet.  Record the result under the proper disposition, and turn in the sheet at the end of your shift along with your sample.  It is very important that you record your start time, your end time, and the total time you spend dialing reminders.

Who to leave the message with.  Try to talk directly with the person whose name appears on the label if they are available at the time you call.  If that person is not available, it is okay to leave the reminder message with another member of the household. If you leave the message on the answering machine, you do not have to call that household back.

If respondent did not receive packet. If the individual never received their packet or it was lost/thrown away, verify the mailing address (check for apartment or P.O. Box number).  Make the necessary corrections.  Be sure to note “needs new package” on the sample form, so that data processing can prepare a new packet for them.

If the individual received their packet. Check if they have completed the survey.  If so, their data may be retrieved.  It is not necessary that the respondent mail back the questionnaire.

IV.  Retrieval Interview

Introduction

Regardless of the method used to collect the data, you should begin the interview with the following script:

Hello, this is _____. calling from NuStats.  May I please speak with (person listed on label)?

If the respondent is not available, obtain the best time to call back.  Be as specific as possible (i.e., “8 p.m.” is preferred to “later tonight”.)  

If the respondent is available and has completed the questionnaire, retrieve the data.  Each sample piece has the name, address, phone number, and sample number on the top sheet.  The last sheet of the sample piece has a copy of the trip information that each respondent received to remind them of their trip. After retrieving the data ask the remaining questions regarding the respondents opinion of the survey.  Thank and tally.

Refusals.  Be very courteous, but if at all possible, try to turn them around.  If they still refuse after all your effort, be as specific as possible in writing down the reason why the respondent does not wish to participate.  If necessary, probe to find out the exact reason for the refusal.

Example:  “I don’t want to do it.”

Response:  “What in particular keeps you from participating?”

By know the specific reason for choosing not to participate (remember, they agreed to participate a few days before this call) one of the supervisors may be able to call back the household and turn it around.

Wrong numbers and disconnects.  Be absolutely certain you dialed the correct number.  If so, call information to see if there is a new number for this household.

Recording the result.  Use the appropriate disposition from the tally sheet to record the result of your call on the address label.  The reminder call disposition goes in the upper right hand corner of the label and the best time to call goes in the lower left hand corner.

Corrections.  Be sure to make any necessary corrections to any of the information.  For example, to make any changes in gender, spelling of names, or ages, cross out the incorrect information and write the correct response next to the old one.  Tag the questionnaires that need corrections and bring them to the attention of the supervisor after you have completed all reminder calls for the evening.

IF YOU HAVE ANY QUESTIONS, PLEASE ASK!

Pilot Test Evaluation Criteria

Pilot Test Evaluation Questions

The following questions will be asked to evaluate each phase of the RP pilot study.  For a description of the phases, see Technical Memorandum No. 3 (RP Procedures).

Geographic Sample Selection:

1. What were the response rates, overall and by telephone-ownership status?  by housing type?

2. How many advance letters were returned for incomplete or incorrect address information?

Phone Search:

1. How many households had locate-able phone numbers?

Advance Letters:

1. What was the overall response rate achieved?  How does this compare with response rates for other travel studies?

2. How many households with unlisted telephone numbers or no telephones contacted us, using either the toll-free number or enclosed postcard?

3. What was the achieved response rate for households by telephone-ownership status?  by dwelling type?  by tenure?

4. For households with unknown telephone numbers, what was the effect of the first mailing?  The second mailing?  The blind mailing?

5. What were the results of including no inserts, a $2 incentive, a brochure, and a combination of the $2 incentive and brochure on response rates?

Postcards (both screening and non-screening):

1. What is the response rate, by telephone-owning status?

2. What is the time lag between receipt of advance letter and return of postcard?

3. How many households called rather than mailing the cards?

4. How many households with unknown telephone numbers supply their phone numbers?

5. (For screening postcard only)  How many target households are identified through this process?

Snowball Sampling (Blue Cards):

1. How many respondents understood the purpose of the blue cards?

2. How many respondents had friends that use the Bay Bridge corridor?

3. How many respondents told their friends about the study or distributed the cards to them?

4. What were their reasons for doing so, or not, as the case may be.

5. How many of the friends that received the cards or were told about the study called NuStats?

6. How many of those friends responded to the request?

Screening Interview:

1. How many target households were identified using this screening process?

2. Did the questions make sense to the respondent?

3. Was anything about this interview confusing to the respondent?

4. Did they understand the tasks associated with the revealed preference portion of the study?

5. If they were willing to participate, why?

6. If they were not willing to participate, why not?

7. What types of questions did the respondents ask about the study or the process?

8. How long did the screening interview take?

Demographic Interview:

1. How many households completed the demographic interview

2. For those that did not complete the interview, why not?

3. How many households could not complete the screening and demographic interviews in the same call?  What were their reasons?

4. Did the questions make sense to the respondent?

5. Was anything about this interview confusing to the respondent?

6. Were all questions answered?  What was the item non-response for each question?

7. Did the respondents have any trouble with any of the questions?

8. What questions did the respondents ask about the study or the process?

9. How long did the demographic interview take?

Mailout of Materials:

1. What was the time lapse between recruitment and mailing?

2. Were there any problems in preparing and assembling the materials?

3. How much time did it take to accomplish the task?

4. Did the respondents have any questions about the materials in the packet?

5. Did the respondents look at everything in the packet?

6. For each item in the packet, did the respondent have any problems or questions associated with that item?

7. What questions did they have regarding the packet of materials?

8. How many respondents called the travel survey hotline with questions?  What were those specific questions?

9. How did the CATI demographic interview program work?  What skips were missing?  What needed to be adjusted?

Reminder Interview:

1. How many households were reached the night before their first activity day?

2. What questions were asked during the reminder call?

3. If households dropped out of the survey at this point, what were their reasons for doing so?

4. How many households had not received their packets at the time of the reminder call?

5. How long did the reminder call last?

Data Retrieval Interview:

1. How many households were reached the night after their second activity day?

2. How many calls did it take to reach a household and begin data retrieval?

3. How many households provided complete activity information for all members in the first call?

4. How many households were unable to provide activity information for all members of the household?

5. How long did the retrieval interview take?

6. Were there any questions that the respondents did not understand?

7. Were there any questions with a high item non-response?

8. How much proxy reporting took place?

9. How many correction calls per household were made?

10. How did the CATI data retrieval program work?  What skips were missing?  What needed to be adjusted?

Data Processing:

1. How long did it take to process the recruitment data and prepare mailing labels?

2. How long did it take to process the retrieval data and prepare it for geo-coding?

3. What type of data processing errors were encountered?

4. What data items needed cleaning?

5. How long did it take to clean the data?

6. How long did it take to update the sample files?

Geo-coding:

1. How long did it take to geo-code the household addresses?

2. How long did it take to process the retrieval data and prepare it for geo-coding?

3. What was the hit rate for the first attempt to geo-code?

4. What errors prevented geo-coding on the first attempt?

5. How many address correction calls were made?

6. How long did it take to correct the addresses?

7. How many total addresses were geo-codable?

Revealed Preference Pilot Test Results

I.
Introduction

Prior to full implementation of the revealed preference (RP) survey portion of the 1995/96 Bay Area Travel Survey, NuStats conducted a pilot study of all procedures and instruments, specifically concentrating on the English-language versions of all instruments.  Based on the results of the October 1995 pilot study, the forms will be revised.

The specific objectives of the RP pilot study were:

1. Review all procedures for computerized sample management under actual field conditions, to include household recruitment in a computer-assisted interviewing environment, activity and trip data collection, geocoding and data processing.

2. Evaluate the identification of control sample households using geographic sampling techniques.

3. Evaluate the identification of target sample households using a snowball or multiplicity sampling technique.

4. Uncover any problems in the recruitment and data collection forms, the instructions for respondents and interviewers, as well as other materials.

5. Assess interviewer performance, and explore local levels of respondent cooperation and response rates.

In order to achieve these objectives, 452 households were randomly sampled, using an address-based sample design.  This sample was taken through all methods and procedures planned for the full study to allow for a full evaluation of those procedures, as well as the instruments and systems used in the conduct of the study.

This report presents an evaluation of the pilot test and makes recommendations for the full study.  There are four sections:  introduction, evaluation of procedures, sample performance, and recommendations for full study.  

Evaluation of Procedures

The chapter on evaluation of procedures reviews the methods and procedures used to conduct the pilot study.  It includes a step-by-step review of each stage in the process and critically evaluates how each worked in field operating conditions.  It answers the questions:

· How well did the procedure work?

· What needs to be modified or changed for the full study?

Sample Performance

The pilot study area was limited to three representative areas:  one central city, predominately minority area;  one suburban, predominantly affluent area;  and one suburban, predominately non-minority area.  Specifically, the 94610 (Oakland -- MTC superdistrict 18), 94010 (Orinda -- MTC superdistrict 23), and 94563 (San Mateo/Burlingame --MTC superdistrict 6) zip codes were surveyed.  By limiting the pilot study sample to the zip code level, these superdistricts could still be included in the full study.

The sampling frame was a commercial data base of all occupied residential units in the proposed area of study.  A total of 452 households were sampled for inclusion in the pilot study, equally distributed across the three geographic areas.  Renters were oversampled to allow adequate representation in the study.  The analysis of sample performance is driven by the following questions:

1. What were the response rates?  How does this compare with response rates for other studies?

2. What were the results of including in the advance letter no inserts, a $2 incentive, a brochure, and a combination of the $2 incentive and brochure on response rates?

3. How many advance letters were returned for incomplete or incorrect address information?

4. How many households with unlisted telephone numbers or no telephones contacted us, using either the toll-free number or enclosed postcard?

5. How many target households were identified using telephone screening process?

These questions will be answered in the sections which follow.  Although the analysis focuses on the address-based sample, it is important to note that a random (telephone-based) sample was used in the full study.

II.
Evaluation of Procedures

One of the main objectives of the RP pilot study was to conduct a comprehensive test of the procedures necessary to conduct a full scale study of travel behavior in the Bay Area.  This test included a review and evaluation of all procedures for sample management under actual field conditions, household recruitment using a computer-aided interviewing environment, activity and trip data collection, geocoding and data processing.  The stages included:

· Geographic sample selection,

· Phone search,

· Advance letter,

· Screening interview,

· Demographic interview,

· Mailout of materials,

· Reminder call,

· Data retrieval interview, 

· Data processing, and

· Geocoding.

Geographic Sample Selection

The first step in the process was the selection of the sample.  The actual performance of the sample is discussed in the next chapter.  This section reviews the search for a sample, the criteria used to select the sample, and the activities necessary to use that sample in the study.  As noted earlier, an address-based sample design was tested in this pilot study but a randomly generated telephone-based sample was used for the full study.

Background on Address-Based Design.  The address-based design refers to the type of sampling frame that was used to draw the sample of pilot study households.  The sampling frame is the actual list of sampling units from which the sample is selected.  Properly drawn samples will provide information appropriate for describing the households in the frame -- nothing more.  NuStats chose to use an address-based frame because it is believed to provide a more representative random sample of households.  (Typically, apartment dwellers and non-telephone owning households are underrepresented in a telephone-based sample.)

For the pilot study of travel behavior in the Bay Area, the sampling frame was a listing of occupied residences in each of three zip codes specified by the pilot study geography.  This frame provided comprehensive (nearly perfect) coverage of households in the survey population, including non-telephone, owner-occupied, and renter-occupied households.  It was also assumed to provide coverage of residences that are in multi-family dwellings.

Data Base Search.  The first step in the process was to identify the source of a data base with all possible occupied residences in the Bay Area.  Once a provider was identified, a count of residences by county was obtained and compared to the August 1994 Association of Bay Area Government county household projections.  The most complete information sources were the county tax assessor’s rolls and the direct mail or reverse telephone directory providers, although there were problems associated with each. A summary of this search is presented in Table 1.

Table 1

Summary of Data Base Search

Data Source
Results of Search

Telephone Company
Does not have an address data base.  Does not sell published listings.

U.S. Postal Service
Will not provide/sell address information.  Will check our address lists for accuracy, to ensure delivery.  Has a “zip+4” product that gives street name and range of block numbers (i.e., 0-2000 on Jones St.) but no indication of how many specific, valid addresses are on a particular street.

Utility Companies
Will not release their address/customer list.  Has no other products.

Government Units
County Tax Assessor’s offices sell tax rolls.  Depending on county population, the smaller counties do not have a code that separated commercial vs. residential vs. vacant land.  Larger counties have that code, but do not provide number of units in multi-family dwellings.

Mapping Companies
GIS-type produces that are available give range of valid addresses, but not specific count of residences per each street.

Reverse Directory Companies
Base for information is telephone information.  Underrepresented households with unlisted or no telephone.

Direct Mail Companies
Provides address lists for direct mail purposes.  When available, provides telephone numbers.  Charges for provision of demographic information and for number of mailings to each address.  Age of data and number of records varied by provider.

The county tax assessor’s rolls provided a good source for determining all valid addresses of single-family dwelling units.  Although most also provided the addresses for multi-family units, they lacked crucial information about those units (i.e., number of units at each address) to be useful for sampling.  The providers of direct mail or reverse telephone directories relied on many sources to create their data bases.  This includes the county tax assessor’s rolls, as well as telephone listings, voter registration, and other sources they would not divulge.  Their records were much more complete when considering the multi-family dwelling units, although their counts of residential addresses varied.  Data Quick most closely approximated projections by the Association of Bay Area Governments, although their counts were almost half a million short.  In questioning the difference, their representatives referenced the age of the renter data base, which they are in the process of updating.

Table 2

Database Accuracy

Company
Total Number of 1995 Households
Difference


Company
ABAG


Data Quick
1,791,237
2,339,160
547,923

Haines
1,713,914
2,339,160
625,246

Strategic Mapping
851,239
2,339,160
1,487,921

Sources:  Company databases and ABAG 1995 Projections (as of 8/12/94).

Data Quick’s counts do not accurately reflect the number of renters in the Bay Area, as that data base is almost two years old.  They are in the process of updating that data base, which will be released in early November.

A decision to purchase sample from Data Quick was predicated on the fact that it most closely approximated the universe of households in the Bay Area.  Since Data Quick ascribed the underrepresentation of Bay Area households to the age of the renters’ data base, an oversample of renters was obtained.  

Sample Preparation.  The sample was provided in two ASCII text files -- one for owner-occupied address and the other for renter-occupied addresses.  These files were read into SPSS and combined to form one sample file.  Codes were added to indicate the source of the address (homeowner or renter file), and whether a telephone number was provided with the sample.  

Phone Search

Of the 452 records purchased, 202 came with telephone numbers attached (35 percent).  Using reverse telephone directories and an electronic telephone book, an additional 14 telephone numbers were obtained.  Therefore, a total of 48 percent of the records had identified telephone numbers.

Advance Letter

After the telephone search, advance letters were produced and mailed to all sampled households.  Two types of letters were produced, depending on whether a telephone number was available.  The letters were personalized to the household, printed on original letterhead created specifically for the project, signed by project team members, and mailed in matching envelopes.  Letters to households with known telephone numbers were mailed on October 4, 1995 and letters to households with unknown telephone numbers were mailed on the following day (October 5, 1995).  In total 452 letters were mailed, 216 to households with known phone numbers and 236 to those with unknown phone numbers. Samples of each letter are provided in Appendix A.  The impact of the use of advance letters on response rates will be discussed in a later section on sample performance.

In terms of procedures, the production of the personalized advance letters on project-specific letterhead went very smoothly.  Using Word 6.0’s mail merge function, the letters were created within a matter of minutes, and printed on letterhead-quality paper.  The return address on all envelopes displayed the Bay Area Travel Study logo and referenced an Oakland post office box.  No changes are needed to this portion of the procedure.

Using original signatures of project team member signatures somewhat slowed down the process of mailing the letters, simply because of the volume of letters that needed personal signatures.  In the full study, letters will be mailed in smaller quantities, to allow for timely recruitment calls.  This will help reduce the daily number of letters needing personal signatures.  However, to facilitate the process, the signatures will be scanned into the computer and electronically placed in the letter. 

Letter to Households with Known Phone Numbers.  For those households with known telephone numbers, the advance letter introduced NuStats and explained that a representative will be calling in a few days.  Recruitment calls began four days after the letters were mailed.

Letters to Households with Unknown Phone Numbers.  For households with unknown telephone numbers, a modified advance letter referenced a toll-free number and included a business-reply postcard along with a carefully worded request to have that household call or return the postcard.

Response from households with unknown phone numbers took approximately 10 days.  Given the short time frame of the pilot study recruitment process, these households were recruited for participation in January.  However, this suggests that if an address-based sample is used in the full study, the first mailing to households with unknown telephone numbers should take place 10 days prior to the start of the recruitment effort.

The procedure for dealing with households with unknown phone numbers called for a second advance letter mailing, followed by a “blind” mailing of respondent materials.  We were not able to accomplish this within the shortened time frame of the pilot study.  Instead, these households will be recontacted in the January 5th mailing if an address-based sample is used.

Summary of Mailing Outcomes.  Of the 452 letters mailed, 96 (21 percent) of the letters were returned.  One letter was lacking an apartment number.  The remainder were returned because the forwarding order had expired.  In the full study, if an address-based sample is used, we will research the returned letters to identify the name of the new occupant and resend a personalized advance letter to them.

Table 3

Outcome of Advance Letter Mailing

Phone Known
Phone Unknown
Total

Number of Addresses
216
236
452

Letters Returned (Undelivered)
28
68
96

Number Recruited
61
1
62

Number Completed
37
1
38

The recruitment process began four days after the advance letters were mailed.  Due to the overlap, numbers were called for sample pieces that subsequently had the advance letters returned.  As a result, one household was recruited and completed with a family who had moved, but retained their phone number.  Other households were contacted because they had been assigned a phone number that was formerly assigned to a sampled address.  If an address-based sample is used in the full study, rules for inclusion will need to be specified for situations such as these.

Screening Interview
Once contact was made with a household (either by outgoing or incoming phone calls), the next step in the process was to conduct a screening interview by telephone to identify target households. 

Target households are defined as Bay Bridge corridor using households.  For purposes of the full study, the areas in which we expect to find target households are those with the highest incidence of Bay Bridge crossers, as reported in the 1990 Census.  This includes Alameda, Contra Costa, San Francisco, San Mateo, Napa, Solano, and Sonoma.  However, for the pilot study, we tested screening for target households in Alameda and Contra Costa counties only.  San Mateo households were treated as control sample.  We did this because we needed to test the forms and procedures for dealing with control sample (representing the entire area).  

Households with Known Telephone Numbers.  Survey Specialists administered the screening survey as the first portion of a call to households with known telephone numbers in Oakland and Orinda.  These calls were placed within one week of the advance letter mailing.  After screening for Bay Bridge usage, the survey specialist attempted to secure participation of the household in the study.  Once participation was secured, the survey specialist administered the demographic interview.  The screening process for outgoing calls lasted approximately 3 minutes.  Of the 62 recruited households, 30 lived in the “target area”.  Of those 30, 25 were identified as Bay Bridge corridor using households.

Households with Unknown Telephone Numbers.  All households that responded to the advance mailing efforts were screened for Bay Bridge usage, either through use of a business-reply postcard or when they called the toll-free number.  The only differences between this screening instrument and that used for outgoing calls were the administrative section and the recruitment section.  Twelve households returned the business reply post cards.  Of them, 11 were Bay Bridge corridor using households -- the 12th had moved out of the area.  Two households called the hotline in response to the letter.  Both lived in the San Mateo area and neither were Bay Bridge corridor using household.

The administrative section contained questions that would allow the survey specialist to pinpoint how the respondent obtained the toll-free number (either through advance letter or referral).  Once that was established, the respondent was screened for household Bay Bridge usage and recruited for participation.  If the respondent called in during the pilot study recruitment phase, they were invited to participate in the pilot study.  After recruitment for the pilot study ended, respondents were debriefed on the advance mailing materials and recruited for participation in January.  The screening interview lasted approximately four minutes, depending on the extent of comments received from the respondents about the materials.  

Sample Management.  In order to quickly identify the status of a household calling in, a printout of all sample pieces was created and inserted into a binder.  The printout listed the name, address, and phone number (if available) for all households sampled for the pilot study.  This procedure allowed the person answering the phone to quickly determine the status of the household and to ensure the collection of a phone number.  Sample for households with unknown phone numbers were printed out and included in the notebook, in numeric order.  This procedure allowed for efficient location of the sample piece.  The use of the notebook worked well, and allowed us to quickly respond to the information needs of a particular household, as well as administer the proper interview.  Our use of this procedure will continue in the full study if an address-based sample is used.

Demographic Interview
At the conclusion of the screening interview, the survey specialist moved into the demographic interview, unless the household contact person refused to participate.  The demographic interview is similar to that used in the full study, contained in Technical Memorandum #3.  The average demographic interview lasted 16 minutes.  This is 6 minutes longer than estimated, but should decrease as the full study gets started.

Table 4

Recruitment Interview Length Comparison
Travel Study
Avg. Interview Length

Bay Area Pilot Study
16 minutes

Portland Travel Study
8 minutes

Houston Travel Study
12 minutes

Research Triangle Travel Study
10 minutes

Note:  Interview lengths reported are for actual studies under typical field conditions, except as noted for the Bay Area Travel Study, which was a pilot study.

As part of the debrief process, respondents were asked if they felt that the task was explained clearly and completely enough.  Most respondents felt they had received a clear explanation of the task.  However, one respondent would have liked more information on how to fill out the diary.  Asking this question would be more appropriate in the reminder call, when the respondent has received the diaries and can look at them while on the phone with a survey specialist.

The main reasons for refusals during the recruitment interview were lack of time and interest.  The older respondents reported they were retired and did not travel, so they felt they could not contribute.  For the full study, we will develop scripts that specifically address these reasons, and work harder to establish relevancy for both these points.  Survey specialists will receive special training in overcoming these types of refusals.

Mailout of Materials
Following the demographic interview, respondent packets were assembled for mailing to the household.  The packets included a personalized cover letter on project letterhead, a household information sheet with household member and vehicle information;  activity diaries for each household member, including infants;  a reminder card;  and a business reply envelope to return the completed diaries.  These materials are very similar to those used in the full study, as contained in Technical Memorandum #3.

Packets for households recruited on Tuesday and Wednesday were assembled and mailed on Thursday, October 12.  Packets for Thursday recruits were mailed Friday (Oct. 13), and the remaining household packets were assembled and mailed on Monday (Oct. 16).  Packets were mailed using priority mail envelopes, which were too bulky for the smaller households.  For the full study, we will have 9x12 envelopes pre-printed with the project logo as a return address.  If priority mail is the most cost-efficient mail mechanism, we will affix a “priority mail” sticker and appropriate postage.  Under regular field conditions, should a household not receive its packet by the time of the reminder call, we will reschedule that household and resend a packet.

There were no problems encountered in preparing and assembling the materials.  The time it took to assemble the packets varied by number and size of recruited households, averaging 20 minutes per household.  This included the time it took to double-check each packet to ensure that the personalized materials were in the proper envelopes.

Reminder Call

The night prior to the assigned activity days, a reminder call was made to all recruited households.  The survey specialist spoke to the contact person (the person recruited) in 21 of the households.  Answering machines were reached and messages left for 20 other households.  For 10 households, survey specialists spoke with a different household member.  Of the remaining 11 households, no contact was made.  Should this occur in the full study, we will attempt a reminder call the morning of the first travel day.

The reminder call lasted about 2 minutes.  With a higher volume of recruited households, we expect the survey specialist to complete 20 reminder calls per hour.  Most pilot study households did not have any questions.  Only one household refused to participate at the reminder call stage, citing a reason of “I didn’t realize it was so detailed”.  Despite using priority mail, two households reported not having received their packet at the time of the reminder call.  In both cases, the packet was received the next day.

Data Retrieval Interview

The day following the second activity day, the first attempt to retrieve the data from the households was made, using the same questionnaire used in the full study, as contained in Technical Memorandum #3.  The average interview length was 49 minutes, which is four minutes off from our estimate of a 45 minute retrieval call.  This time should decrease as interviewers become more familiar with the questionnaire.  The shortest interview lasted 20 minutes, and the longest 2 hours.  At their request, three large households mailed in their diaries rather than give the information over the phone.

Table 5

Retrieval Interview Length Comparison

Travel Study
Avg. Interview Length

Bay Area Pilot Study (2 day)
49 minutes

Portland Travel Study (2 day)
45 minutes

Houston Travel Study (1 day)
27 minutes

Research Triangle Travel Study (2 day)
40 minutes

Note:  Interview lengths reported are for actual studies under typical field conditions, except as noted for the Bay Area Travel Study, which was a pilot study.  

During the recruitment interview, respondents were asked for a preferred time of day to call to retrieve the data.  Despite this, progress on retrieving data was slower than anticipated.  A total of 48 households could not be reached during their preferred time to call on the first night they were eligible for data collection.  Despite at least 15 attempts, varied by time of day and day of week, we were not successful in reaching 11 households.  In the full study, the question on preferred time to call will be modified to specifically state the day of the week we plan to call.  “When we call to retrieve your information on Friday, October 20th, when would be the best time to call?”  This specificity should make the call more of an appointment in the respondent’s mind and allow us to more efficiently retrieve the data.  In addition, we will revise the reminder card to reference the data retrieval “appointment.”

Given the time lag between recruitment and retrieval, the “preferred time to call” question helped to ensure efficient scheduling of survey specialists.  An initial project schedule was created, based on estimated hours needed.  As recruitment data were reviewed, the schedule was adjusted to allow for needed day or night hours, as indicated by the “preferred time to call” data.

Survey Specialist Training.  Training for all survey specialists was held the night prior to data collection and included extensive hands-on practice.  The computer-aided telephone interviewing program did not work as smoothly as hoped.  A serious bug in the program was found (if the program kicked the interviewer out of an interview, all data entered to that point was lost) that took more time to debug than anticipated.  To reduce the amount of lost data, paper versions of the questionnaire were produced and survey specialists practiced using them to retrieve data.  

The computer program was modified to save each person’s data at the conclusion of data collection for a particular travel day.  However, it would still kick out interviewers at different points of the interview if the interviewer used the wrong key in editing (i.e., arrow up rather than page up).  Thus, a combination of computer and paper-and-pencil data collection took place.  All paper and pencil surveys were edited on the spot, then manually entered into the data base.  This slowed the process considerably, but no data were lost.  The data retrieval program was used to enter the written data.  At this point, we believe it is fully debugged and ready for use in January.  

Respondent Materials.  Most respondents reported that the task of recording their activities took longer than anticipated and that they were not expecting to report as much detail as required.  In addition, it was difficult for children to fill out.  A few found the diaries hard to write in and one reported not having enough pages to record activities.  On the positive side, one respondent felt that two days was not long enough, and that we should ask people to keep them for a full week.

Data Processing

At the end of each recruiting shift, the data were cumulated from the CATI disks, translated into SPSS files, and used to update the sample file and produce household information forms, mailing labels, and cover letters for the respondent packets.  This processing took two hours per day and was in line with our estimates.  The data were also translated into Paradox for use in the data retrieval stage at the same time.

One error in data processing dealt with the translation of open-ended or verbatim comments collected during the recruitment interview.  The variable names assigned by the program had more than eight characters.  This problem was caught during the first attempt to translate the data and corrected immediately.

The data retrieval program used Paradox for entry.  Since the household and person information files had already been translated, the retrieval program referenced those files.  If any household or person information was updated, these files were automatically updated as well.  The main corrections to person data arose because the person recruited was not the person listed in the sample file (i.e., Donette Miller was recruited and became Person 1, while Bob Miller’s name was listed in the sample).  The recruitment program will be adjusted to make this correction in real time.

Geo-coding
All household addresses were geo-coded using GDT’s Dynamap 2000 GIS data bases.  The coverage files were limited (for budget considerations) to Alameda, Contra Costa, and San Mateo counties.  The process to geocode household addresses took 2 hours to set up.  The hit rate was very good - 96 percent.  On the first run, without cleaning, the hit rate on the activity addresses was 60 percent.  The main errors were the misspelling of street names and the location of activities outside the coverage files for the pilot study.  Total geocoding of household addresses is clearly achievable, as the errors were related to how Data Quick abbreviated the addresses to fit into the field widths (i.e., ElCam Real vs. El Camino Real).

The address fields in the activity and trip files were concatenated to format the data for geocoding through ARC View.  (The address field structures will be modified to streamline this process for the full study).  In total, it took 8 hours to set up the files for geocoding and 20 hours to geocode.  When we begin full data collection, our estimate is 2 hours per day to geocode the data entered the previous day.

The actual geocoding process began within 2 days of data entry.  However, this was 96 hours after data collection, as entry did not take place at the point of data collection as originally anticipated.  The need to enter the data was not anticipated and slowed the process down considerably.  However, in January, data entry personnel will be on stand-by to enter the data daily to ensure that we meet the contractual requirements of geo-coding.

III.
Sample Performance

The pilot study area was limited to three representative areas:  one central city, predominately minority area;  one suburban, predominantly affluent non-minorities area;  and one suburban, predominately non-minority area.  Specifically, we surveyed the 94610 zip code (Oakland -- MTC superdistrict 18), 94010 (Orinda -- MTC superdistrict 23), and 94563 (San Mateo/Burlingame --MTC superdistrict 6).  By limiting our pilot study sample to the zip code level, we will be able to include these superdistricts in the full study.

The sampling frame was a commercial data base of all occupied residential units in the proposed area of study.  A total of 452 households were sampled for inclusion in the pilot study, equally distributed across the three geographic areas.  The renter information had not been updated in two years (the provider was in the process of updating that information).  Therefore, we oversampled renters to provide adequate representation in the sample.

The specific questions used to evaluate the sample performance were outlined in Technical Memorandum 8:  RP Pilot Test Procedures.  They are restated below.

Response Rates
1. What were the response rates, overall and by telephone-ownership status and housing type?  How does this compare with response rates for other travel studies?

2. What were the results of including in the advance letter no inserts, a $2 incentive, a brochure, and a combination of the $2 incentive and brochure on response rates?

Impact of Advance Letters
1. How many advance letters were returned for incomplete or incorrect address information?

2. How many households with unlisted telephone numbers or no telephones contacted us, using either the toll-free number or enclosed postcard?

3. How many households with unknown telephone numbers supplied their phone numbers?

4. How many target households were identified using telephone screening process?

Snowball Sample

1. How many respondents understood the purpose of the blue cards?

2. How many respondents had friends that use the Bay Bridge corridor?

3. How many respondents told their friends about the study or distributed the cards to them?

4. What were their reasons for doing so, or not, as the case may be.

5. How many of those friends responded to the request?

6. How many households contacted us (from all sources) and agreed to participate in the study?

Response Rates
The responses of those who complete the survey comprise the data set, and an acceptable response rate is critical.  Overall response rate is one guide to the representativeness of the sample respondents.  It is defined as:


Response Rate = Number of Completed Interviews with Eligible Reporting Units



Number of Eligible Reporting Units in Sample

The travel survey used a two-stage sampling process (i.e., household recruitment and household retrieval).  In this case, we report participation rates for recruitment and retrieval stages (independently) and then report a summary response rate (by multiplying the two completion rates).  The response rate is calculated from the final sample dispositions.  These dispositions and the response rate calculations follow.  The base for this discussion is all households, including the non-random households that entered through the snowball sampling technique.

Table 6

Pilot Study Sample Dispositions
Dispositions
Frequency
Percent
Total Number and Percent

Eligible Sample


27.0%

Recruited
62
13.3%


Second Refusal
54
11.6%


Terminated in middle of interview
10
2.1%





126

Ineligible Sample


27.5%

Disconnected number/Letter Undeliverable
107
23.0%


Deaf/Language
5
1.1%


Business/Government
6
1.3%


Computer/Fax
10
2.1%





128

Eligibility Unknown Sample


45.5%

First Refusal
7
1.5%


No answer
12
2.6%


Answering Machine
15
3.2%


Respondent not Reached
3
0.6%


Call backs
7
1.5%


Households w/ Phone Numbers Unknown
168
36.1%





212

Total Sample Pieces
466
100.0%


To calculate a response rate, a disposition must be recorded for each sample piece.  Call attempts yielded three types of sample dispositions:  (1) eligible, (2) ineligible, and (3) unknown or not ascertained (see Table 7 above).  Eligible sample pieces are those known to be households within the study area, while ineligible sample pieces are those known to not be households .  Although all sample pieces were attempted, contact was not made in all cases.  These sample pieces fall into the “eligibility unknown” category.  In calculating the response rate, the “unknowns” (n=212) are distributed in the ratio of (1) to (2) to estimate the number of eligible units.

There are two refusal categories shown in the table above:  first refusals and second refusals.  Each time the phone is hung up before an interviewer can ascertain whether it is a household within the study area or business,  the “first refusal” disposition is assigned to that sample piece.  To the extent possible, a second call attempt with an experienced interviewer is made to all numbers in this category.  Once it is established that the number does belong to a household within the study area, and that household does not want to participate, the “second refusal” disposition is assigned to the sample piece.

The recruitment rate is calculated using the following formula:


Recruitment Rate = Number of Completed Interviews with Eligible Reporting Units



Number of Eligible Reporting Units in Sample

Number of Recruited Households = 62

Number of Eligible Reporting Units = 62 + 64 +105

Recruitment Rate = 62/ 231 = 27 percent

The completion rate is the rate at which recruited households complete the survey process.  It is a measure of sample attrition, which influences sample bias.  This rate is calculated by dividing the total number of completed surveys by the total number of recruited households.  In the study, 38 households of 62 recruited, completed their surveys, for a completion rate of 61 percent.  Multiplying the recruitment rate by the completion rate, we arrive at 16 percent as the overall response rate.

Comparison of Response Rate with Other Travel Studies.  Due to the short time frame in which pilot studies are conducted, response rates tend to be lower than those actually achieved in the true fielding of a project.  Table 7 below shows response rates for pilot and actual study for similar travel studies conducted by NuStats in the past year.  In reviewing these results, we see that the overall response rate achieved was in line with similar studies.

Table 7

Comparison of Overall Response Rates
Study
Pilot study
Full Study

Houston Travel Study
20%
29%

Portland Travel Study
17%
33%

Bay Area Travel Study
16%
TBD

Research Triangle Study
13%
35%

Overall Response Rate is calculated by multiplying together the recruitment and retrieval response rates.  While the same formula was used to calculate all rates, the Bay Area Travel Study sample includes all sampled addresses and does not exclude those households not attempted, as the other travel studies do. 

Response Rates by Telephone Ownership Status.  Given the nature of the sample and the timing of the incoming calls, we were only able to include one household with an unlisted number in the pilot study.  That household called in, was recruited, and did complete the survey.  

We received calls or postcards from an additional 14 households with unlisted numbers.  All but one agreed to participate in January -- that household had moved to Sacramento.  Only one respondent refused to give us his phone number, he said “it’s unlisted.”  He did, however, want to participate in the study.  So we will recontact him by mail.

Impact of Household Size on Completion Rates.  In an effort to understand why some households do not complete the study, completion rates by household size were also considered.  The logic behind this analysis is that the burden on larger households is greater, and therefore these households are more apt to drop out of the study.  Comments obtained from larger households in the study indicate that the burden of recording the children’s activities fell to the contact person.  

Recruited households were divided into two categories:  households with 1 or 2 members (small households) and households with 3 or more members (large households).  Dispositions for the retrieval phase are shown in Table 8.  Smaller households had a higher completion rate than the larger households (70% vs. 48%).  In addition, larger households are more apt to have partially completed surveys than smaller households.  

Table 8

Retrieval Dispositions by Household Size
Retrieval Disposition
Small Households

(n=37)
Large Households

(n=25)

Complete
70.3%
48.0%

2nd Refusal
21.6%
32.0%

Partial Complete
0.0%
20.0%

Not reached
8.1%
0.0%

Total
100.0%
100.0%

Impact of Advance Letter on Response Rates.  The use of advance letters has been shown to result in statistically higher response rates.  The advance letters serve to introduce the respondent to the study and open the door for the recruitment effort.  With an address-based sample, we had a greater challenge of inducing households with unlisted phone numbers to call a toll-free number or return a postcard.  Therefore, all 452 sampled households were mailed an advance letter.  Four categories of inserts were used in the pilot study:  no insert, a $2 bill, a brochure about the study, and a combination of $2 bill and brochure.  To understand the impact of each insert, an analysis of overall response rates by insert type was conducted for both listed and unlisted sample.  The results for each group are discussed separately.

Households with Known Telephone Numbers.  Of the 452 sampled households, 216 were included in the pilot study.  Table 9 below shows the distribution of insert-types across the 216 households, the recruitment associated with those households, and the completions.  The results suggest that no insert or a brochure has a better impact of recruitment than a $2 bill, with or without the brochure.  The rate of refusal was highest by those who had received a $2 bill in their letter -- this was shown to be statistically different from the other test groups at the 95 percent confidence interval.  This suggests that the $2 bill may in fact be a turn-off to households.

This analysis suggests that the use of a brochure which clearly explains the study and its objectives works better than a $2 bill, although none of the alternatives were statistically significant at the 95% confidence interval.  What was statistically different was the higher number of refusals for those advance letters with only a $2 bill.

Table 9

Impact of Advance Letter Inserts on Response Rates (n=216)

No Insert
Brochure
$2 bill
Brochure & $2

# Letters Mailed
52
56
50
58

# Letters Returned
7
5
9
7

# Households
45
51
41
51

# Recruited
13
14
10
11

# Completed
6
8
6
8

# Refusals
11
10
16
17

Households with Unknown Telephone Numbers.  Of the 452 sampled households, 236 had an unknown telephone number.  The advance letters mailed to these households asked the household to call a toll-free number or return a business-reply postcard with their name and phone number.  In total, 12 households responded to the initial mailing.  The purpose of this analysis is to determine the impact on type of insert on response.

The inclusion of a $2 bill (with or without the brochure) resulted in a higher response by households with unknown phone numbers but this response was not statistically different from the other groups.  All households that responded agreed to participate in January.  While this cannot be directly translated into a response rate, it suggests that since they were interested enough to call, they will participate in the study.

Table 10

Impact of Advance Letter on Households with Unknown Telephone Numbers

No Insert
Brochure
$2 bill
Brochure & $2

# Letters Mailed
55
77
48
56

# Letters Returned
20
17
17
14

# Households
35
60
31
42

Postcard returns
2
4
2
4

Telephone Calls
0
*
1
0

*One respondent both called and returned a postcard.

Snowball Sample

NuStats used the advance letter mailing to test a snowball (multiplicity) sampling approach to identifying households that use the Bay Bridge corridor.  We did this by including in the advance letter five blue cards that:

· explained our need to include households that use the Bay Bridge corridor in our study;

· requested the recipient households to distribute the card to friends who qualify;

· requested the referred households to call a special toll-free number; and

· and were stamped with the sample number of the recipient household so that we can track the snowball effect.

A sample of the “blue” card is included in Appendix B.  All households that responded to this distribution were screened and, if eligible, asked to participate in the full study in January.  We debriefed the respondents on the inclusion of these blue cards in their advance letters.  All understood the purpose of the cards.  

Three households were included in the study as a result of responding to our “blue card” request.  Two of the three completed the study.  In addition, 6 other people called because they were referred by sampled households, even though we had no contact with the sampled households.

In order to evaluate the potential impact of identifying target households through the snowball sample, we spoke with respondents that lived in the target areas (for purposes of the pilot study, this included only Alameda and Contra Costa counties).  Of the respondents we spoke to, one told us he had 4 friends that used the Bay Bridge corridor and that he distributed cards to all four.  The remainder said “no”, they didn’t have friends that cross the Bay.

Telephone Identification of Target Households
One objective of the pilot study was to test the identification of target households (i.e., households that use the Bay Bridge corridor) through telephone screening efforts.  This was done by administering a screening questionnaire to all sampled households within a target geographic area (Alameda and Contra Costa counties).  Of the 62 households recruited to participate in the study, 30 lived in the target area.  Of these 30 households, 25 have household members that use the Bay Bridge corridor, for a hit rate of 83 percent.

IV.
Instrument Performance
An important objective of the pilot study is to test the performance of the instruments.  This is done by evaluating the data resulting from the questions, looking for trends in item non-response, and noting comments from respondents and interviewers in terms of question wording and response choices.  Results are discussed in the context of the recruitment and retrieval interviews.  

Recruitment Interview
The recruitment interview served to secure participation in the study and collect key demographic information about the household and its members.  The results are shown for both household and person levels data.  Issues, if any, concerning the data items are discussed as the data are presented.  In sum, the questionnaire seemed to work well, resulting in very low item non-response across the board.  In addition, income non-response (typically a problem question) was five percent for completed households. 

Table 11

Number of Household Vehicles
Number of Vehicles
Recruited Households

(n=62)
Completed Households (n=38)

0 vehicles
4.8%
7.9%

1 vehicle
32.3%
36.8%

2 vehicles
32.3%
23.7%

3 vehicles
22.6%
26.4%

4 vehicles
4.8%
2.6%

5 vehicles
3.2%
2.6%

Don’t Know/Refused
0.0%
0.0%

Base:  All households

Table 12

Number of Household Bicycles

Number of Bicycles
Recruited Households

(n=62)
Completed Households (n=38)

0 bicycles
40.3%
42.1%

1 bicycle
21.0%
21.1%

2 bicycles
14.5%
13.2%

3 bicycles
9.7%
10.5%

4 bicycles
4.8%
2.6%

5 bicycles
8.1%
7.9%

6 bicycles
1.6%
2.6%

Base:  All households

Table 13

Number of Household Mopeds
Number of Mopeds
Recruited Households

(n=62)
Completed Households (n=38)

0 mopeds
98.4%
100.0%

1 moped
1.6%
0.0%

Don’t Know/Refused
0.0%
0.0%

Base:  All households

Table 14

Household Size
Household Size
Recruited Households

(n=62)
Completed Households (n=38)

1 person
27.7%
35.3%

2 person
33.8%
38.2%

3 person
15.4%
14.7%

4 person
10.8%
0.0%

5 person
9.2%
8.8%

6 person
1.5%
2.9%

Don’t Know/Refused
1.5%
0.0%

Base:  All households

Table 15

Dwelling Type
Dwelling Type
Recruited Households

(n=62)
Completed Households (n=38)

Single Family, detached unit
72.6%
65.9%

Apartment
22.6%
28.9%

Condominium or Townhouse
3.2%
2.6%

Group Quarters
1.6%
2.6%

Don’t Know/Refused
0.0%
0.0%

Base:  All households

Table 16

Home Ownership Status

Home Ownership Status
Recruited Households

(n=62)
Completed Households (n=38)

Own/buying
66.1%
60.5%

Renting
33.9%
39.5%

Don’t Know/Refused
0.0%
0.0%

Base:  All households

Table 17

Household Tenure
Tenure
Recruited Households

(n=62)
Completed Households (n=38)

Less than 1 year
4.8%
7.9%

1 to 1.9 years
3.2%
5.3%

2 to 2.9 years
12.9%
10.5%

3 to 3.9 years
8.1%
10.5%

4 to 4.9 years
4.8%
2.6%

5 or more years
66.2%
63.2%

Don’t Know/Refused
0.0%
0.0%

Base:  All households

As discussed above, the only household data item where we encountered non-response was in the household income question.  In anticipation of this, several steps were taken to minimize non-response.  First, the question was placed at the end of the interview.  This allows the survey specialist to establish a rapport with the respondent, to make the question less intrusive.  In addition, the question was divided in half:  Is the total income above or below $40,000?  Then, categories were read to the respondent.  Finally, if income was refused, the need for the item was explained to the respondent and re-asked.  As shown in Table 18, these precautions paid off, with a non-response of 5.3% for completed households.

Table 18

Household Income
Household Income
Recruited Households

(n=62)
Completed Households (n=38)

Less than $5,000
1.6%
2.6%

$5,000 but less than $10,000
0.0%
0.0%

$10,000 but less than $15,000
0.0%
0.0%

$15,000 but less than $20,000
1.6%
2.6%

$20,000 but less than $25,000
0.0%
0.0%

$25,000 but less than $30,000
4.8%
5.3%

$30,000 but less than $35,000
4.8%
2.6%

$35,000 but less than $40,000
4.8%
5.3%

$40,000 but less than $45,000
0.0%
0.0%

$45,000 but less than $50,000
11.3%
15.8%

$50,000 but less than $60,000
4.8%
7.8%

$60,000 but less than $75,000
16.2%
18.4%

$75,000 but less than $100,000
17.7%
21.1%

$100,000 but less than $125,000
1.7%
2.6%

$125,000 or more
14.5%
10.6%

Don’t Know/Refused
16.2%
5.3%

Base:  All households

Person Data.  There were 161 members of the households recruited to participate in the study, and 89 in those that completed it, for average household sizes of 2.6 and 2.3 respectively.  Among these members, the male/female ratio was 46%/54% for recruited households and 45%/55% for completed households.  No one refused to report gender.

Table 19

Relationship of Household Members
Relationship
Recruited

(n=161)
Completed

(n=89)

Head of Household
38.5%
42.7%

Husband/Wife/Unmarried Partner
24.2%
24.7%

Mother/Father - in-laws
0.6%
1.1%

Brother/Sister
0.6%
0.0%

Son/Daughter
28.6%
27.0%

Other relative
5.6%
2.2%

Other non-related
1.9%
2.2%

Don’t Know/Refused
0.0%
0.0%

Base:  All household members

Table 20

Age of Household Members

Age
Recruited

n=161
Completed

n=89

0-4 years
6.7%
5.5%

5-9 years
9.1%
5.5%

10-14 years
7.3%
2.7%

15-19 years
5.5%
6.8%

20-24 years
1.8%
0.0%

25-34 years
13.4%
12.2%

35-44 years
15.9%
20.3%

45-54 years
15.2%
16.4%

55-64 years
6.7%
11.0%

65-74 years
10.4%
11.0%

75 or older
4.9%
8.2%

Refused
3.0%
0.0%

Base:  All household members

Of those household members where age was refused, one was younger than 16 and the other two were 16 or older.  The lack of respondents in the 20-24 year cohort is a serious problem, and may require specific oversampling in census tracts that have a large proportion of residents in that age group.  

Table 21

Status of Driver’s License
Licensed Driver
Recruited

n=123
Completed

n=73

Yes
91.9%
87.7%

No
8.1%
12.3%

Don’t Know/Refused
0.0%
0.0%

Base:  All household members age 15 or older

Table 22

Employment Status
Is Respondent Employed?
Recruited

n=121
Completed

n=71

Yes
58.7%
62.0%

No
41.3%
38.0%

Don’t Know/Refused
0.0%
0.0%

Base:  All household members age 16 or older

Table 23

Number of Jobs Worked
Number of Jobs Worked
Recruited

n=71
Completed

n=44

One 
94.4%
93.2%

Two
5.6%
6.8%

Refused
0.0%
0.0%

Base:  All employed household members

Respondents were asked for their occupation in an open-ended, verbatim response.  These were coded into the following categories:

Table 24

Occupation
Occupation
Recruited

n=71
Completed

n=44

Managerial/Professional
43.7%
45.5%

Technical/Sales/Administrative
22.5%
25.0%

Service
21.2%
20.5%

Production, Craft, Repair
0.0%
0.0%

Operator, Fabricator, Laborer
1.4%
0.0%

Military
0.0%
0.0%

Other
7.0%
6.7%

Refused
4.2%
2.3%

Base:  All employed household members

Respondents were then asked for the industry they worked in.  The categories used were too broad, and respondents had trouble with the question in general.  Most of the responses under “Other” were a repetition of their occupation.  We will need to either remove the question or create more categories.

Table 25

Industry
Industry
Recruited

n=71
Completed

n=44

Manufacturing
9.9%
9.1%

Wholesale trade
2.8%
2.3%

Retail Trade
18.3%
13.6%

Other
67.6%
72.7%

Refused
1.4%
2.3%

Base:  All employed household members

Table 26

Length of Time at Primary Job Site
Length of Time
Recruited

n=71
Completed

n=44

Less than one year
14.1%
13.6%

1 to 1.9 years
11.3%
15.9%

2 to 2.9 years
4.2%
2.3%

3 to 3.9 years
2.8%
4.5%

4 to 4.9 years
12.7%
13.6%

5 or more years
52.1%
50.1%

Refused
2.8%
0.0%

Base:  All employed household members

Table 27

Student Status
Student Status
Recruited

n=161
Completed

n=89

Yes
36.0%
36.0%

No
64.0%
64.0%

Refused
0.0%
0.0%

Base:  All household members

Table 28

Level of School Attending
School Level
Recruited

n=58
Completed

n=32

Daycare
3.4%
6.3%

Preschool
10.3%
12.5%

Elementary School
41.4%
37.5%

Middle School
12.1%
6.3%

High School
15.5%
21.9%

College
10.3%
9.4%

Post-Graduate
5.2%
6.3%

Other
1.7%
0.0%

Refused
0.0%
0.0%

Base:  All student household members

Table 29

Volunteer Status
Volunteer Status
Recruited

n=161
Completed

n=89

Yes
31.7%
24.7%

No
67.5%
75.3%

Refused
0.8%
0.0%

Base:  All household members

Table 30

Other Employment Categories
Other Status
Recruited

n=32
Completed

n=20

Homemaker
9.4%
15.0%

Unemployed
12.5%
10.0%

Retired
59.4%
60.0%

Other
6.3%
5.0%

None of the Above
12.5%
10.0%

Refused
0.0%
0.0%

Base:  All household members age 16 or older that are not employed and are not students.

Table 31

Ethnicity
Ethnicity
Recruited

n=161
Completed

n=89

Hispanic
5.6%
3.4%

White, non-Hispanic
76.4%
82.0%

Black, non-Hispanic
6.8%
1.1%

Asian/Pacific Islander
6.8%
5.6%

Other
3.7%
7.9%

Refused
0.8%
0.0%

Base:  All household members.

Five percent of the recruited household members (8) reported having a mobility disability.  All but one had visual disabilities -- the remaining person used a transferable wheelchair.  Of the completed household members, four reported having a mobility disability, with one in a wheelchair and the others reporting visual disabilities.

Activity and Travel Data

Respondents were asked to record all activities in an activity diary.  For the purposes of the study, trips were considered to be activities.  Therefore, the average number of “activities” per household for the two-day period was 51.95.  The average for Day 1 is 27.26 and the average for Day 2 is 24.68.  When trips and “sleep” are removed, the average number of activities per household drops to 31.61, which is comparable to the average number of activities per household reported in the Oregon travel study (33.98).

As shown in Table 32, the five most frequently named activities included trips, meals, sleep, hygiene, and reading/watching television.  The most frequent in-home activities included sleep, meals, and hygiene.  The most frequent out-of -home activities were work, shopping, and school.

Table 32 

Activities Reported

Activity
In-Home

(n=1,039)
Out-of-Home

(n=375)
Total

(n=1,974)

Trips*


28.4%

Meals
18.6%
11.7%
12.0%

Sleep
20.4%
0.3%
10.8%

Hygiene
15.6%
0.3%
8.3%

Read/Watch TV
12.5%
0.8%
6.7%

Work
2.2%
25.3%
6.0%

Personal Business
8.4%
7.7%
5.9%

Resting/Relaxing
5.2%
0.5%
2.8%

Shop
0.1%
13.3%
2.6%

Chores/ Household Maintenance
4.9%

2.6%

School

12.8%
2.4%

Play
3.0%
4.0%
2.3%

Exercise
1.5%
2.4%
1.3%

Waiting 
0.2%
5.1%
1.1%

Family Time
1.9%
0.3%
1.1%

Errands / Household Business
0.1%
5.6%
1.1%

Homework/ Study
1.6%
0.8%
1.0%

Visiting
0.7%
2.1%
0.8%

Cooking
1.5%

0.8%

Volunteer Work
0.6%
0.8%
0.5%

Medical

2.7%
0.5%

Hobby
0.9%
0.3%
0.5%

Out of Area

1.3%
0.3%

Sports

0.8%
0.2%

Church

0.8%
0.2%

Entertainment

0.3%
0.1%

Other
0.1%

0.1%

Trips are only included in the total to allow a true distribution of out-of-home activities.
As shown in Table 32, a total of 560 trips were reported over the two-day period.  The mean number of trips per household was 14.74.  The mean number of trips for Day 1 was 7.45, while an average of 7.29 trips were made per household on Day 2.  

For each trip made, respondents were asked to record all modes used, including driver vs. passenger data.  The 560 trips have 771 trip segments (or trip legs) associated with them.  The mode split is shown in Table 33.

Table 33

Travel Mode to Activity (n=771)

Travel Mode
Frequency
Percent

Auto (driver and passenger)
489
63.4%

Walk
162
21.0%

BART
55
7.1%

Public Bus
28
3.6%

Bicycle
4
0.5%

Other
33
4.3%

Modes listed under “Other” included wheelchair (2.3%), school bus (0.8%), motorcycle (0.6%), and vanpool (0.3%).  

V.
Recommendations

The pilot study was conducted to test and evaluate procedures, methods, and instruments.  The results of this evaluation have implications for the full study.  The main findings are summarized below.

Procedures

All methods and procedures were tested under field conditions almost identical to those that will be experienced in the actual study.  The only difference was the shortened time frame (and limited travel dates) necessary for completion of the pilot study in a timely manner.  Specific recommendations for the full study are presented below.

Geographic Sample Selection.  The age of the data base used in the study is of utmost importance.  In the pilot study, we used renter data that was 2 years old, which resulted in a large number of disconnects and letters returned as undeliverable.  We recommend only using data bases that have been updated within the past year.

Phone Search.  The phone search also needs current records to search against.  The procedure needs to be expanded to include verification of the name of the person residing at a particular address.  This will reduce the number of returned letters and allow for quicker identification of the head of the household.

Advance Letter.  The advance letter was tailored to reflect whether we had the household’s phone number.  The process of creating personalized letters went smoothly and is now in place for the full study.  Procedurally, we will need to scan signatures and place them in the letter, rather than having people sign each letter.  We will also need to mail the letters to households with unknown phone numbers 10 days prior to those for households with known phone numbers to allow for even data collection for households of both types. 

Screening Interview.  The screening interview was successful in identifying target (Bay Bridge corridor using) households.  Out of 30 households screened, 25 were eligible for inclusion in the target sample.  This method of identification should prove to be a cost-effective way of including target households for the full study.  The method established for managing sample (a single location with dispositions for all sample pieces) allowed for uniform handling of all respondents, regardless of who was on duty to answer the study hotline.

Demographic Interview.  The demographic (or recruitment) interview lasted 16 minutes, 6 minutes longer than anticipated.  We expect the length to decrease as the full study gets started.  Most respondents felt they had received a clear explanation of the task during the interview.  However, once they received the diaries, they did not expect the task of recording their activities to take as much time as it did.  We will modify the script accordingly.

The main reasons for refusals at this point included “don’t have time” or “I’m retired and don’t travel.”  Clearly, both groups are important to the study, and we will increase our efforts to train interviewers in overcoming these specific objections.  In addition, we should consider modifying the advance letter to discuss how households spend their time by including a pie chart of a “typical” Bay Area family.  This pie chart would show the break-out of time spend sleeping, working, traveling, etc., and perhaps serve as an incentive to see how their household compares.

Mailout of Materials.  There were no problems encountered in preparing and assembling the materials.  Typically, we will mail packets using first class mail, although priority mail envelopes will be used when cost effective.  (After a certain weight, the cost differential is minimal).  We will have 9x12 envelopes printed with the Bay Area Travel Study logo to be used in the mailout.

Reminder Call.  Contact was made with 51 of the 62 households participating in the study.  For the full study, we will attempt a reminder call the morning of the first travel day for any households not contacted the night before.  If a household reports not receiving a packet, the household will be rescheduled and a new packet mailed.

Data Retrieval Interview.  The retrieval interview lasted an average of 49 minutes.  The process was facilitated by the inclusion of a question in the interview that pinpointed a preferred time to call for the data retrieval.  It was also useful to allow larger or busier households to mail in their diaries, provided they understood we would need to call and confirm information.

To improve our ability to contact the household on the first night after the assigned days, we will revise the reminder sheets to include a reference to the date we will call to begin data collection.  This action should help to set the idea of an “appointment” in the mind of a respondent and increase our probability of reaching them at a specified time.

Data Processing and Geocoding.  We were unable to geocode the data within 48-hours of collection due to errors in the retrieval program.  Although an accurate test of our ability to do so was precluded in this pilot study, we are confident that the systems put in place and the file modifications made will allow us to meet that goal.  

Sample Performance

The Bay Area pilot study used an address-based sample.  This is the first time a non-telephone based sample has been used in conjunction with the telephone/mail methods used in current travel studies.  The current budget does not allow for an in-depth study of the efficacy of an address-based sample in a general context.  It does, however, allow for preliminary conclusions about its use in this specific study.  Since an evaluation of this type cannot be subjected to the same type of time constraints as testing of methods and procedures, the evaluation is still underway.  However, several aspects of the sample’s performance could be evaluated in the context of this memo.

Response Rates.  The calculation of response rates for an address-based sample is different from that used on telephone samples.  All addresses needed to be included in the calculation, as compared to telephone samples where those numbers not attempted could be excluded from the calculation.  As a result, the overall response rate experienced was 12 percent.  If the non-contacted addresses were excluded, the overall response rate would increase to 24 percent. 

Household size was shown to have an impact on completion rates.  The use of a mail-back option for these households should be encouraged.  Also, in debriefing the respondents, children had a problem using the diary.  We should consider diary alternatives for this age group. reducing the burden on the parents and increasing the overall response rates.

Response rates did not statistically vary by type of insert included in the advance letters.  However, the inclusion of a brochure seems to provide the respondents with the necessary relevance that encourages participation.  In addition, the inclusion of a $2 bill resulted in a statistically higher refusal rate than any other insert.  For the full study, we should include only a brochure in the advance letter.  Any monetary incentives, if used, should be included in the respondent packet.

Telephone Identification of Target Households.  Twenty-five of 30 households located in the target area of the pilot study were identified as Bay Bridge corridor using households.  This suggests that telephone screening for Bay Bridge corridor use is a viable option for the full study. 

Instrument Performance

An important objective of the pilot study is to test the performance of the instruments.  This is done by evaluating the data resulting from all the questions, looking for trends in non-response and noting comments from respondents and survey specialists in terms of question wording and response choices.  Results of instruments are discussed in the context of recruitment and retrieval interview.

Recruitment Interview.  In sum, the questionnaire worked well, resulting in very low non-response.  Income non-response (typically high) was five percent for completed households.  One group particularly absent from inclusion in the pilot study was the 20-24 age cohort.  We may need to oversample census tracts with high proportion of residents in this cohort.

The question on occupation was asked in an open-ended manner.  This was followed by a question on industry, which contained very broad categories (but a low number of categories).  The responses to the industry question were generally “other”, with the respondent restating their occupation.  If this question is needed, we will need to create more specific categories.

Retrieval Interview.  Respondents were asked to record all activities for a 48-hour period.  Trips were defined as an activity.  As a result, the average number of activities per household for the two-day period was 51.95.  If trips and “sleep” are removed, the average drops to 31.61, which is comparable to that achieved in Oregon.

The burden placed on the respondent by this activity typology is seen in two places:  completion rates (60 percent) and response rate by household size.  As stated earlier, larger households (3 or more persons) tend to have a lower completion rate and a higher number of partial completes than smaller households.  Some respondents complained about the “intrusion”, and while others did not specifically complain, they reported their in-home activities as “personal business” and would not break the time into separate activities.  We need to weigh the need for collecting detailed in-home activities with the increased effort to obtain the completed surveys (given a 60 percent completion rate).

Appendix A

Advance Letters

October 14, 1996

«SAMPNO»
«FULL»
«ADDRESS»
«CITY», CA «ZIP»
Dear «FULL»:

Are you concerned about increasing traffic congestion in the Bay area?  The Metropolitan Transportation Commission (MTC), the Federal Highway Administration, and Caltrans invite you to help us find solutions by participating in the 1996 Bay Area Travel Study.  Your household’s commitment is vital for creating a better transportation future.

As policy makers, we will use the study results to predict future travel patterns and develop transportation solutions.  We need detailed information, such as:

· What activities cause you to travel most;

· What activities cause you to travel least;

· How often do these activities;

· Where you are traveling; 

· When you are traveling and not traveling.

You are important to the success of this study -- no matter how much or how little you travel.  You may be the only household in your immediate neighborhood that has been randomly selected for participation in this study!  A member of the project team will call you in  the next few days to answer questions and to explain how you can assist us in this important study.  By agreeing to participate, your household will keep activity diaries for two days.

All information your household shares with us will be kept strictly confidential.  NuStats International is a survey research company that will conduct the study under strict standards of privacy and confidentiality.  If you have any other questions or concerns about the project, please call one of the project team members listed below.  In appreciation of your efforts, we have enclosed a credit-card sized solar calculator.  We look forward to having you join us in this study.  The results could improve your quality of life and the future of «CITY».

Sincerely,
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Karen Frick

Carlos H. Arce

Staci Bricka

MTC Project Manager

President, NuStats

NuStats Project Director

Appendix B

Blue Card

You are invited to play a part in finding solutions to Bay Area transportation issues by participating in the 1995/96 Bay Area Travel Study.  It’s an extremely important assessment of travel patterns, because it is being conducted at the half-way point between the 1990 and 2000 censuses. The results will help transportation planners decide which transit services to expand and what roads to improve.

We’re particularly interested in reflecting the travel patterns of households whose members cross the Bay, either driving across the Bay Bridge or using transit, at least once a month.  If your household falls into this category, we’d like to have the opportunity to explain what the study entails and include you in our study.  Your household’s commitment is vital for creating viable transportation solutions.

To participate, simply call 1-800-619-3601.  We assure you that all information you provide is strictly for research purposes only.  You will not be asked to purchase anything, nor will you receive any sales calls as a result of your involvement.  If you have any questions or concerns about the project, please call one of the contact people listed below.  We look forward to hearing from you!

[image: image4.wmf]
For more  information, contact Karen Frick, MTC Project Manager (510)464-7704 



or Stacey Bricka, NuStats Project Manager 1-800-447-8287

Stated Preference Pilot Test Results

I.
Introduction

The primary objective of the  Stated Preference (SP) portion of the 1996 Bay Area Travel Survey is to determine how Bay Bridge crossers might change their travel behavior (transportation mode, time of travel) in response to an increase in the Bay Bridge toll.  To effectively measure bridge crossers’ travel choices under hypothetical future scenarios, the survey instrument must be designed to efficiently gather key information while minimizing respondent burden. 

Prior to implementation of the SP portion of the study, NuStats conducted two focus groups and two pilot tests.  These efforts were essential to fully test the components of the travel scenarios respondents would be asked to consider, the forms used to administer the surveys, and the data collection process as a whole.

The purpose of this technical memorandum is to document the findings of the focus groups and pilot tests and to make recommendations for full data collection.  Each portion of the test effort will be documented in a separate chapter. 

II.
Focus Groups

The role of focus groups in the design of stated preference surveys cannot be understated.  Inaccurate levels or descriptions cause errors in measurement, which negatively impacts the analysis of the data.  Take for example the levels for travel time savings.  Models may suggest that a five minute travel time savings is significant.  However, a respondent may consider five minutes savings to be part of the normal fluctuations in travel time and attach no value of savings to it.  This detracts from his/her evaluation of the alternatives, and creates some noise in the data.

In addition, many stated preference surveys can become unwieldy and confusing for the respondents.  Focus groups allow probing for layout and design issues, both of which have a direct impact on response rates.  Respondents are asked to actually complete the task (i.e., the survey), thus allowing the researchers to observe their behavior.  Questions that arise can be noted and the forms revised to provide more information in particular areas, or highlight specific responses to questions.

In August of 1995, NuStats conducted two focus groups with Bay Area residents to test the draft survey instrument.  The groups were comprised of both commuters and non-commuters and represented a good mix of mode usage in crossing the Bay Bridge corridor.  Both groups evaluated draft instruments, with the second group evaluating forms that incorporated comments from the first.  

The instrument presented to the first group was a modification of the SP instruments used as part of the Oregon/SW Washington stated preference survey work conducted by NuStats.  It was a matrix format, with modes listed across the top, attributes down the left side, and the attribute levels contained in the cells.  For a spreadsheet user, the form was easy to read and evaluate.  However, the majority of participants found the presentation of the survey information confusing and the survey exercise frustrating.  

The comments of the first group were incorporated into a revised instrument that was presented to the second group.  However, the same concerns were raised.  In addition, the second group countered some recommendations by the first group, suggesting a form that looked closer to the original.

To address these concerns, the survey instrument was redesigned to reduce the respondents’ invested level of effort through:

· simplification of the survey directions;

· a reduction in the number of options offered;  and

· presentation of the travel options in a narrative format.

III.
Pilot Test - Phase I

Stated preference (SP) surveys ask respondents to consider hypothetical travel situations or scenarios and determine how projected changes in travel conditions would impact their mode choices.  To work properly, the surveys must present the information using a format that “makes sense” and does not cause confusion or frustration on the part of the respondent.  To that end, the focus groups provided good insight into the forms and process. 

To further refine the instruments, NuStats conducted two pilot tests.  Phase I of the SP pilot test was designed to:

1. Test respondent reaction to two versions of the survey instrument in terms of completion rates and reliability.  

2. Test and evaluate procedures for personalization of the current travel condition data for the respondents.

Phase II incorporated the recommendations of Phase I, and addressed the following objectives:

1. Assess respondent cooperation and response rates.

2. Assess interviewer performance.

3. Test electronic transfer of personalized travel information.

4. Test revisions to Phase I survey instruments.

The focus of this chapter is Phase I of the pilot test.  Phase II will be addressed in the next section.  An evaluation of the Phase I pilot test results, as well as recommendations for the second pilot (and full study) follow.

Recruitment

Pilot study respondents were recruited on Monday and Tuesday evening, November 22nd and 23rd, between the hours of 6 p.m. and 9 p.m. CST.  Twenty respondents were recruited from randomly sampled phone numbers.  Ten of the respondents reported that their last trip across the Bay was work-related, and the other ten reported another purpose (entertainment, shopping, serving passengers, etc.)

Respondents were recruited from a random sample of Oakland area listed residential numbers.  These numbers were drawn from ProPhone (a comprehensive electronic telephone directory).  For Phase II of the pilot study and the full study, sample will be drawn from RP survey respondents.  For this reason, recruitment and response rates of the Phase I sample were not analyzed.
Phase I of the pilot test was limited to respondents who cross the Bay by auto, alone or with one other person.  Input on the forms from commuters using other modes was garnered at the focus groups and will be obtained in Phase II of the pilot test.  In the recruitment interview, potential survey participants were screened on the following criteria:

· age 18 or older,

· commute or travel across the Bay Bridge at least once per month, and

· drove alone or with one other person on their last trip across the bridge.

For all respondents that qualified, demographic data and trip information about the Bay Bridge crossing were gathered.  This included trip purpose, travel day, departure time, trip length, and origin/ destination information.  The recruitment interview lasted approximately five minutes.

Survey Instruments

To determine the most appropriate presentation format for travel scenarios, two  versions of the survey instrument were designed: one a booklet and the other a card set.  Each version was prefaced with a brief explanation of the survey, instructions on completion, and a set of personalized “Current Travel Conditions” that outlined approximate travel times and travel characteristics for the following five travel options:

1. Drive alone or with one other person, peak hours

2. Drive alone or with one other person, off-peak hours

3. 3+ person carpool, peak hours

4. BART

5. Bus

The travel condition data were generated by MTC staff using their current travel models.  The travel times and characteristics were based on the origins and destinations provided by the respondents.  The purpose of providing this information was to help educate the respondents on the current conditions of other modes.

Card Sets

The first version of the survey consisted of eight sets of cards.  Each card contained a brief narrative description of an option.  Respondents were instructed to sort through each set of five cards and choose their preferred option.  Each card set contained a summary card, on which the respondents recorded their choice and answered two follow-up questions.  Card sets were color coded and packaged in separate, numbered envelopes.  Respondents were instructed to complete one set before moving on to another.

Table Format 

The second version was formatted as a booklet of eight tables.  The tables contained the same narrative descriptions of travel options presented in each set of cards.  Respondents were instructed to evaluate each table and answer the corresponding questions.  

Ten respondents (five commute trip, five non-commute trip) were mailed the card version of the survey;  nine (four commute trip, five non-commute trip) were mailed the table version.  Given the compressed pilot study time frame, the twentieth recruited respondent was dropped from the pool as NuStats was unable to reach him to confirm the reported destination.  

Each version of the survey presented the respondent with eight scenarios to evaluate.  Of the eight, the first and last scenarios were identical.  The repetition of the scenario provided data for a test of reliability, as a fully reliable instrument would consistently produce the same answer to the same question.
Mail Out

Two sets of labels were produced for each recruit:

1. Address labels (for packet materials and retrieval tracking)

2. Trip labels (for survey instrument and retrieval tracking)

To personalize the respondents’ current travel condition pages, respondent trip origins and destinations were sent to MTC, where staff compiled pertinent BART and bus travel information.  Respondents were provided with total door-to-door travel time, transit frequency for the dominant mode of travel, transit fare, and parking availability.

The packages should have been mailed the day following recruitment (Wednesday, November 24th).  However, there was a delay in finalizing the survey instruments that prevented mailing packages until Friday, November 26th.  To ensure timely receipt, packets were shipped via overnight mail.

Reminder Calls  

Reminder calls were placed to the respondents on Saturday, November 27th.  The purpose of the call was threefold:  to confirm receipt of packets, to answer any questions, and to set specific appointments for data retrieval.  At the time of the call, most respondents had not yet carefully reviewed the materials.  As a result, they asked few questions.

Retrieval Interview

Retrieval interviews took place according to the schedule determined during the reminder calls.  Interviewers used a retrieval questionnaire that was  designed to:

· record the respondents’ preferred options for each of the choice sets; and

· debrief the respondent on the participation experience.

The retrieval rate experienced was 53 percent, well below the anticipated rates of 70 to 75 percent projected for the full study.  This is attributable to the compressed time frame of the pilot test (nine days) and the use of random sample.  Phase II of the pilot test should allow for a better assessment of the retrieval rate, as respondents will have already completed the RP portion of the study. 

On average, the retrieval interview lasted five minutes.  This was shorter than the anticipated eight minutes.  Retrieval dispositions were as follows:

· Ten respondents completed the survey.  On average, two calls (exclusive of the reminder calls) were necessary to retrieve the responses, as most respondents were not ready when called at their appointed times.

· Two respondents refused to complete the survey upon receipt.  One refusal, a male over the age of 65, felt he was too old to participate.  The other, a woman, refused to take the call.  Through a third party, she revealed that although she had agreed to participate in the survey, she had subsequently decided she did not want to be bothered.

· One respondent was not contacted due to the telephone number having gone out of service.

· Six respondents were not ready at the appointed time of the call and requested they be called back.  An average of five attempts over three days were made to collect data from these respondents.  These respondents were too busy to complete the survey within the short duration of the pilot study data retrieval effort (four calendar days).

There were no discernible differences between the demographic characteristics of respondents and non-respondents.  A summary of retrieval dispositions is shown in Table 1.

Table 1

Retrieval Dispositions
Dispositions
Card
Table
Overall

Completes
6
4
10

Refusals
1
1
2

Out-of-Service
1
0
1

Call-backs
2
4
6

Total
10
9
19

Debriefing

Immediately following retrieval of the SP data, respondents were asked five debriefing questions.  Results of the questions are summarized below and in Table 2.

1.
How long did it take you to complete the survey?

Respondents who completed the card sets took longer (14 minutes) than did those who completed the tables (10 minutes).  The minimum reported time was 5 minutes, the maximum was 20 minutes, each reported by one respondent.  No negative comments related to completion time were received.

2.
On a scale of 1 to 5, where 1 is extremely easy and 5 is extremely difficult, how would you rate the survey directions?


The survey directions received a mean rating of 2.0, with a range of responses from 1 to 4.  No respondents mentioned difficulties in understanding the instructions.

3.
On a scale of 1 to 5, where 1 is extremely useful and 5 is not at all useful, how useful was the information on current travel conditions?


The current travel information was perceived as useful, with a mean score of 2.25.  Responses ranged from 1 to 3.

4.
On a scale of 1 to 5, where 1 is extremely accurate and 5 is not at all accurate, how accurate was the information on current travel conditions?


Current travel information was only perceived as moderately accurate, with a mean score of 3.0 and responses ranging from 1 to 5.  Given the inexact nature of the construction of personalized travel options, this finding was not surprising.

5.
What was your reaction to the survey?  (1=I’m impressed, 2=Pleasantly surprise, 3=Satisfied, 4=Slightly miffed, 5=Mad)


The survey received a mean score of 3.5.  Seven respondents were “satisfied” with the survey, one was “slightly miffed”, and two were “mad”.  One of the “mad” respondents would have been happier had he received an incentive of $5 or a free BART pass.  The other, a disabled woman, found the survey frustrating because she did not see how the survey applied to her (she was unable to use BART or the bus due to her disability).

Table 2

Summary of Debriefing Results
Category
Card
Table
Overall

Completion Time
14 min.
10 min.
12 min.

Ease of Directions
1.7
2.5
2.0

Usefulness of Current Conditions
2.0
2.3
2.1

Accuracy of Current Conditions
3.8
2.0
3.1

Reaction to Survey
3.5
3.5
3.5

Form Reliability

As a check on the reliability of the two types of instruments, two of the eight scenarios presented to the respondents were identical.  The test was to determine if one type of instrument provided more reliable results, with reliability defined as receiving the same responses to the identical scenarios.  Of the ten completed surveys, one card set respondent and one table set respondent gave different answers on the two scenarios.  While the sample of retrieved questionnaires is too small to draw significant conclusions, it appears that the formats are equally reliable.

Recommendations

Recruitment

No problems were encountered with the pilot recruitment instrument.  Phase II of the pilot study will allow testing of recruitment procedures under conditions that will be used in the full study.  Since sample will be drawn from RP respondents, recruitment rates can be accurately assessed.

Survey Instrument

Given the geographic differences in available travel options (AC Transit and ferry are not universally available options) and numerous potential travel mode combinations (BART/AC Transit, BART/Muni, etc.) NuStats feels that the card sets would allow for easier customization of options sets for each survey participant.

Personalization of Current Travel Conditions

The methods used to personalize current travel conditions require refinement.  Several important issues were revealed during the pilot test:

1. For certain origin/destination combinations, BART or AC Transit would not be realistic options.  For example, a person going to Treasure Island cannot take BART.  Rules for handling such trips in the sample selection process will need to be discussed and defined.

2. The tested instruments were not designed to accommodate multi-mode trips.  Further discussion will be necessary to determine how to get the respondent to focus on the dominant mode for the sampled trip.

3. The production of the current travel conditions required the expertise of MTC staff, whose familiarity with the nuances of the region and transit alternatives is crucial to the formulation of personalized current travel conditions.  The SP schedule will need to be adjusted based on MTC staff availability.

Retrieval Interview

Given the difficulty in obtaining timely completion, Phase II of the pilot test will test the efficacy of setting retrieval appointments during recruitment.

IV.
Pilot Test - Phase II

The second phase of the pilot test was conducted from April 29, 1996 through May 10, 1996.  The objectives of this phase were to:  

1. Assess respondent cooperation and response rates.

2. Assess interviewer performance.

3. Test electronic transfer of personalized travel information.

4. Test revisions to Phase I survey instruments.

The second phase of the pilot test differed from the first in three respects:

· Respondents were selected from the RP portion of the study;  

· Only the survey instrument with tables was tested;  and

· The scenarios presented to the respondents were based on the actual experimental design that will be used in the full SP study.  Therefore, the reliability test was not repeated.

The decision to use the survey version with tables rather than the card sets was predicated on two important facts.  First, the experimental design yielded 32 scenarios, not 64 as expected.  The smaller design will make personalization of forms easier to handle.  Secondly, an expert in SP surveys recommended the use of the tables over the cards.  He felt that handling card sets and envelopes would be more work for both staff and respondents.  Since the results from Phase I were almost identical for the two options, the card set option was deleted.

Recruitment

Pilot study respondents were recruited on Monday and Tuesday evening, April 29th and 30th, between the hours of 7 p.m. and 11 p.m. CST.  Nineteen potential respondents were selected from the 1,000 households that completed a two-day activity diary as part of the RP survey and indicated in the diary that they made a trip using the Bay Bridge corridor.  It was also required that, at the end of the RP retrieval interview, they agreed to be re-contacted for a short follow-up survey.  

Of the 19 sampled individuals, 17 respondents were recruited.  The remaining individuals refused to participate.  The recruitment rate for this portion of the study is 89 percent.  

The recruitment effort consisted of reaching the specified individual on the phone, explaining the purpose of the study and securing participation.  Three to four demographic questions were asked (age, ethnicity, educational status, and income if previously refused), then the respondent’s address was confirmed.  The average recruitment interview was completed in under five minutes.

Survey Instrument

As discussed above, only the “table” version of the survey was used in the second pilot test.  Constructed in a booklet format, the survey length was 6 double-sided pages.  The page contents were:

· Page 1 - Cover and introduction to survey.

· Page 2 - Instructions for completing the survey, including details of the trip made across Bay (as reported in RP survey) that respondent was to reference in answering all questions.

· Page 3 - Current travel conditions for all modes available to respondent for above referenced trip.

· Pages 4 to 11 - tables presenting travel scenarios.

The personalized “Current Travel Conditions” presented approximate travel times and travel characteristics for the following five travel options:

1. Drive alone or with one other person, peak hours

2. Drive alone or with one other person, off-peak hours

3. 3+ person carpool, peak hours

4. BART

5. Bus

If a mode was not a realistic option to the respondent (i.e., someone going to Treasure Island cannot take BART), the current travel conditions for that mode were not displayed.  Instead, the form showed “Not an option for this trip”.

Mail Out

Two sets of labels were produced for each recruit:

1. Address labels (for packet materials and retrieval tracking)

2. Trip labels (for survey instrument and retrieval tracking)

To personalize the respondents’ current travel condition pages, respondent trip origins and destinations were sent to MTC, where staff compiled pertinent BART and bus travel information.  Respondents were provided with total door-to-door travel time, transit frequency for the dominant mode of travel, transit fare, and parking availability.

The packages were mailed using overnight delivery service on Friday, May 3rd.

Reminder Calls  

Reminder calls were placed to the respondents on Monday, May 6th.  The purpose of the call was threefold:  to confirm receipt of packets, to answer any questions, and to set specific appointments for data retrieval.  At the time of the call, most respondents had not yet carefully reviewed the materials.  As a result, the respondents asked few questions.  Two respondents had completed the survey at the time of the reminder call and their responses were collected at that time.

Retrieval Interview

Retrieval interviews took place (as scheduled during the reminder calls) from Tuesday, May 7th through Friday, May 10th.  Interviewers used a retrieval questionnaire that was  designed to:

· record the respondents preferred options for each of the choice sets; and

· debrief the respondent on the participation experience. 

The debriefing questions were the same as used in the first phase of the pilot test.  On average, the retrieval interview lasted eleven minutes.  This was slightly longer than the anticipated eight minutes.  Retrieval dispositions were as follows:

· Eleven respondents completed the survey.  On average, four calls (inclusive of the reminder calls) over 2 days were necessary to retrieve the responses, as most respondents were not ready when called at their appointed times.  Two respondents had completed the surveys prior to the reminder call, thus only one attempt on one day was necessary.  The longest time frame was 9 attempts over 4 days to get a complete.

· One respondent refused to complete the survey upon receipt.  This respondent, a woman between the ages of 25 and 34, had just finished her taxes when she received the survey.  She very politely told the interviewer that she did not mind answering the questions over the phone but could not do any more paperwork.

· One respondent was found to be ineligible after receiving the survey as he had crossed the Golden Gate Bridge, not the Bay Bridge.

· Four respondents were not ready at the appointed time of the call and requested they be called back.  An average of fifteen attempts over five days were made to collect data from these respondents.  These respondents were too busy to complete the survey within the short duration of the pilot study data retrieval effort (five calendar days).

There were no discernible differences between the demographic characteristics of respondents and non-respondents.  A summary of retrieval dispositions is shown in Table 3.

Table 3

Retrieval Dispositions
Dispositions
Frequency
Percent

Completes
11
68.8%

Refusals
1
6.2%

Call-backs
4
25.0%

Total
16
100.0%

The overall retrieval rate was 69 percent.  This is very close to the budgeted retrieval rate of 70 to 75 percent.  The overall response rate (recruitment rate times retrieval rate) achieved in this phase of the pilot test was 61 percent (89% x 69%).  Since respondents for the full SP survey will be selected using the same methods, the anticipated response rate should be similar to this one.

Responses to Scenarios

Of particular interest to the client is the incidence with which the respondents would change their mode of travel given a change in future travel conditions.  A full scale analysis is outside the scope of the pilot, and indeed the full scope of the study.  However, some qualitative data may be cautiously drawn from the results of the RP.

As shown in Table 4, seven of the eleven respondents drove alone or with one other person (“Auto”).  Three of the AUTO trips were work related, while four were non-work related. Four respondents made a multi-modal trip that involved BART:  3 were work-related, one was a non-work trip.  For clarity of discussing the qualitative results, the following terms will be used:

· Group 1:  Auto, work-related trips (n=3)

· Group 2:  Auto, non-work related trips (n=4)

· Group 3:  Multi-mode including BART, work-related trips (n=3)

· Group 4:  Multi-mode including BART, non-work related trip (n=1)

Table 4

Distribution of Respondents by Mode and Trip Purpose

Mode
Work-related
Non-Work Related
Total

Auto
3
4
7

Multi/BART
3
1
4

Total
6
5
11

Each respondent was presented with 8 scenarios, generated by an experimental design.  Table 5 shows the number of times each respondent chose a mode other than that used in the referenced trip.  Specifically, in Group 1, one respondent twice chose BART over auto when presented with the hypothetical trip options (in Scenarios 2 and 6).

Table 5

Incidence of Changing Modes in Response to Scenarios

Scenario
Group 1
Group 2
Group 3
Group 4
Total

1
0
0
0
0
0

2
1
0
0
0
1

3
0
0
0
0
0

4
0
0
0
0
0

5
0
0
0
0
0

6
1
0
0
0
1

7
0
0
0
0
0

8
0
0
0
0
0

In all the other cases, the respondents chose their current mode consistently for each table.  The one respondent that would take BART over auto for two of the scenarios was a white female, between the ages of 35 and 44.  She was making a work trip from San Leandro to San Francisco, stopping to pick up a co-worker along the way.  Her trip took two hours, from 7:05 a.m. to 9:05 a.m.

Debriefing

Immediately following retrieval of the SP data, respondents were asked five debriefing questions.  Results of the questions are summarized below and in Table 6.

1.
How long did it take you to complete the survey?

On average, it took respondents 11 minutes to complete the survey.  Two respondents took 20 minutes, while four only needed 5 minutes to complete the exercise.  No respondents commented on the length of time it took to complete the task.

2.
On a scale of 1 to 5, where 1 is extremely easy and 5 is extremely difficult, how would you rate the survey directions?


The survey directions received a mean rating of 1.45, with a range of responses from 1 to 3.  No respondents mentioned difficulties in understanding the instructions.

3.
On a scale of 1 to 5, where 1 is extremely useful and 5 is not at all useful, how useful was the information on current travel conditions?


The current travel information was perceived as useful, with a mean score of 1.73.  Responses ranged from 1 to 3.  One auto respondent reported being surprised at the cost of BART and AC Transit.

4.
On a scale of 1 to 5, where 1 is extremely accurate and 5 is not at all accurate, how accurate was the information on current travel conditions?


As in the first pilot, the accuracy of the current travel information received the lowest score, with a mean score of 2.27 and responses ranging from 1 to 3.  One auto respondent stated she liked the accuracy of the travel conditions listed.  

5.
What was your reaction to the survey?  (1=I’m impressed, 2=Pleasantly surprise, 3=Satisfied, 4=Slightly miffed, 5=Mad)

The survey received a mean score of 2.91, which is slightly better than that of the first pilot (3.5).  Four respondents were “pleasantly surprised”, and five were “satisfied”, with the survey.  One respondent was “slightly miffed”, and one was “mad”.  The “miffed” respondent said “the reference trip was not indicative of his normal travel routine, which would offer more mode options.”  Similarly, the “mad” respondent said that the parking question limited her choices - she “would only choose BART as an option of traveling across the Bay.”  A third respondent also felt that the referenced trip was not “representative” of her daily travel - she was “satisfied” with the survey.

One respondent felt there was not enough variation in the answers given, apparently referencing the repetitive nature of the tables.  Another also commented that the survey was very repetitive.  A third respondent felt it was “pretty straight forward.” The remaining comments on the survey were positive:

· One respondent liked the concept of trying to improve travel conditions;

· Another was impressed with the thoroughness of the survey;

· A respondent wanted to help relieve traffic and “liked the multiple choice”.

Table 6

Summary of Debriefing Results
Category
Pilot I*
Pilot II

Completion Time
10 min.
11 min.

Ease of Directions
2.5
1.5

Usefulness of Current Conditions
2.3
1.7

Accuracy of Current Conditions
2.0
2.3

Reaction to Survey
3.5
2.9

*The results for Pilot I reference the table survey only, representing 9 respondents.

Recommendations

Recruitment

No problems were encountered with the pilot recruitment, and a fairly high recruitment rate was achieved.  This can be largely attributable to the link to the RP survey.

Survey Instrument

No problems were encountered.  The preparation of personalized forms can be accommodated within the current budget, only to the extent that modes are removed or AC transit is exchanged for ferry.  Any further customization would require cost trade-offs.

One respondent was upset that the second follow-up question (If the conditions were to persist, would you ... ) did not offer the opportunity to begin carpooling.  This option will be added to the forms.

Personalization of Current Travel Conditions

None of the respondents reported having a problem with a particular mode not being available for the particular trip.  In addition, the two comments about “accuracy” and “cost” of the transit options (by auto drivers) should serve to confirm the decision to provide this information.  (The idea came about as a result of a discussion about how to educate auto drivers about the transit options).  

The challenge will be in producing the form for each respondent.  Careful timing with MTC staff will be necessary to ensure receipt of information in a timely manner.  

Also, the layout of that page is not conducive to a “merge” function, meaning that someone has to type all the information in.  This could lead to human error on the forms.  NuStats will investigate a revised form to allow merging MTC data with the form, to minimize any errors.  This will most likely result in a different “look” for that page of the survey.

Retrieval Interview

The retrieval rate was almost as targeted.  Had the pilot test been extended by two days, the rate would have been within target.  Since the debriefing questions will not be asked in the full study, the length of the interview should drop to within target.
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I.
Introduction

One objective of the 1996 Bay Area Travel Study is to produce data for improved regional travel and congestion pricing models that focus on the Bay Bridge corridor.  This is accomplished through the conduct of a revealed preference (RP) survey with a stated preference (SP) follow-up survey for households that use the Bay Bridge corridor.  The purpose of this memo is to provide a detailed account of the procedures necessary to conduct the RP survey.  The SP survey procedures are detailed in Technical Memorandum #12.

The order in which the procedures are discussed follows that in which a single piece of sample (or respondent household) would follow.  This includes:

1. Sample Preparation and Tracking

2. Advance Letter

3. Recruitment Interview

4. Placement of Materials

5. Reminder Call

6. Retrieval Interview

7. Data editing, coding and processing

8. Data geo-coding

Each stage in the process is detailed in the chapters which follow.  

II.
Sample Preparation and Tracking
The purpose of the 1996 Bay Area Travel Study is to provide information suitable for gaining an in-depth understanding of the activity and travel behavior of households and individuals within households.  The purpose of the sampling design is to collect data from a sufficient number of households to ensure that accurate data are obtained.

Sample selection begins with a detailed sample design (see Technical Memorandum #5).  As summarized in Table 1 below, two types of sample will be used in the conduct of this study:  control and target.  The control sample is a random sample of households across the nine-county study area.  The target sample is an oversample of households within the study area that use the Bay Bridge corridor.  Data will be collected from a total of 3,750 households (1,750 control and 2,000 target).

Table 1

Sample Summary
County
Control
Target
Total

Alameda
368
804
1,172

Contra Costa
241
669
910

Marin
73
0
73

Napa
33
16
49

San Francisco
233
312
545

San Mateo
185
99
284

Santa Clara
404
0
404

Solano
91
100
191

Sonoma
122
0
122

Total
1,750
2,000
3,750

The control sample is actually comprised of listed and unlisted phone numbers in the proportion to which they appear in each county.  The target sample is generated using random digit dial techniques.  In both cases, the samples are divided into replicates that are essentially independent samples of the study area.

Each sample replicate will be fully exhausted prior to a new one being opened and assigned to interviewers for data collection.  The sample control software will be used to report demographic information by replicate to monitor the quality and integrity of the sample.

Procedures
1. Specify Sample.  This is accomplished through communication with MTC on data needs and the analysis of Census and other data on the Bay Area.

2. Generate Sample.  Based on the specifications, sample is generated for the control and target samples using random digit dial techniques to capture unlisted households.  

3. Package Replicates.  Once the sample is generated, random “sweeps” through the sample create replicates.

4. Assign Sample Numbers.  Each telephone number is assigned a unique six-digit number.  For the control sample, the numbers begin with 100001.  For the target sample, the first number is 200001.  This allows quick identification of the sample and easier tracking.  All sample pieces are assigned a one-digit county code for strata definition.  

5. Load Sample.  The sample is loaded into the computer-aided telephone interviewing (CATI) system.  

6. Monitor Dispositions.  As the study is underway, the sample is continuously monitored.  The distribution of call dispositions is checked to ensure an adequate response rate.  The number of sample pieces available gives an indication of when it will be necessary to release another replicate for dialing.  

7. Sample Management.  The CATI is programmed to distribute sample to the interviewers.  It allows up to ten call attempts per sample piece and alternates day of week and time of day distribution.  Three daily reports are generated using this information:  sample dispositions, recruitment and retrieval summary, and data freshness.  Examples of each are shown below.

Figure 1

Sample Disposition Report
1/26/96

              1996 Bay Area Travel Study Sample Disposition Report

---------------------------------------------------------------------------

                                              Overall    

Recruitment Disposition              Count    Percent    

---------------------------          -----    -------    

 0. Not called                         466    16.37 %

 1. No answer                          234     8.22 %

 2. Busy                                24      .84 %

 3. Answering Machine                  182     6.39 %

 4. Respondent Not Reached              34     1.19 %

 5. 1st Refusal                        284     9.98 %

 6. Callback - Specific                202     7.10 %

 8. Disconnect                         413    14.51 %

 9. Deaf/Language                       38     1.34 %

10. Business/Government                225     7.91 %

11. Computer/Fax                       154     5.41 %

13. Callback - Spanish                  33     1.16 %

14. Callback - Chinese                   8      .28 %

15. Term after Lead-in                   43     1.51 %

16. Term At Lead-in                      91     3.20 %

17. Term Before Lead-in                 100     3.51 %

18. Second Refusal                      17      .60 %

19. Term at Travel Assignment           16      .56 %

20. Recruited                          282     9.91 %

                                     ----- 

                                     2846

                        Recruited Households Retrieval Dispositions 

---------------------------------------------------------------------------

                                              Overall    

Disposition                          Count    Percent   

---------------------------          -----    -------   

 0. Not called                          18     6.38 %

 1. No answer                            3     1.06 %

 2. Busy                                 0     0.00 %

 3. Answering machine                    3     1.06 %

 4. Respondent Not Reached               0     0.00 %

 5. First Refusal                        4     1.42 %

 6. Call Back - Specific                12     4.26 %

 7. Future Activity Dates              227    80.50 %

 8. Disconnected                         0     0.00 %

 9. Deaf/Language                        0     0.00 %

10. Business/Government                  0     0.00 %

11. Computer/Fax                         0     0.00 %

17. 2nd Refusal                          1      .35 %

19. Partial Complete                     2      .71 %

20. Complete                            12     4.26 %

                                     ----- 

                                       282

Figure 2

Summary Report
1/26/96

                       1996 Bay Area Travel Study

                   Recruitment and Retrieval Summary Report          Page  1

   ______________________________________________________________________________

  |               |  Recruited  | Dead Sample |      Retrieved       | Remaining |

  |               |         To  |         To  |         To           |    Live   |

  |   Date     #  | Today  Date | Today  Date | Today  Date  Percent |   Sample  |

  | --------  --- | ----- ----- | ----- ----- | ----- -----  ------- | --------- |

  |  1/18/96   18 |     0    11 |     0     0 |     0     6   54.55% |       5   |

  |  1/19/96   19 |     0    16 |     0     0 |     1     2   12.50% |      14   |

  |  1/21/96   20 |     0    19 |     0     0 |     4     4   21.05% |      15   |

  |  1/22/96   21 |     0     2 |     0     0 |     0     0    0.00% |       2   |

  |  1/23/96   22 |     0    21 |     0     0 |     0     0    0.00% |      21   |

  |  1/24/96   23 |     0    24 |     0     0 |     0     0    0.00% |      24   |

  |  1/25/96   24 |     0    22 |     0     0 |     0     0    0.00% |      22   |

  |  1/26/96   25 |     0    22 |     0     0 |     0     0    0.00% |      22   |

  |  1/28/96   26 |     0    43 |     0     0 |     0     0    0.00% |      43   |

  |  1/29/96   27 |     0    18 |     0     0 |     0     0    0.00% |      18   |

  |  1/30/96   28 |     0     7 |     0     0 |     0     0    0.00% |       7   |

  |  1/31/96   29 |     0    17 |     0     0 |     0     0    0.00% |      17   |

  |  2/01/96   30 |     0    21 |     0     0 |     0     0    0.00% |      21   |

  |  2/02/96   31 |    12    16 |     0     0 |     0     0    0.00% |      16   |

  |  2/04/96   32 |    20    20 |     0     0 |     0     0    0.00% |      20   |

  |  2/05/96   33 |     0       |     0       |     0          0.00% |       0   |

  |  2/06/96   34 |     0       |     0       |     0          0.00% |       0   |

  |  2/07/96   35 |     0       |     0       |     0          0.00% |       0   |

  |  2/08/96   36 |     0       |     0       |     0          0.00% |       0   |

  |  2/09/96   37 |     0       |     0       |     0          0.00% |       0   |

  |  2/11/96   38 |     0       |     0       |     0          0.00% |       0   |

  |  2/12/96   39 |     0       |     0       |     0          0.00% |       0   |

  |  2/13/96   40 |     0       |     0       |     0          0.00% |       0   |

  |  2/14/96   41 |     0       |     0       |     0          0.00% |       0   |

  |  2/15/96   42 |     0       |     0       |     0          0.00% |       0   |

  |  2/16/96   43 |     0       |     0       |     0          0.00% |       0   |

  |  2/20/96   44 |     0       |     0       |     0          0.00% |       0   |

  |  2/21/96   45 |     0       |     0       |     0          0.00% |       0   |

  |  2/22/96   46 |     0       |     0       |     0          0.00% |       0   |

  |  2/23/96   47 |     0     1 |     0     0 |     0     0    0.00% |       1   |

  |  2/25/96   48 |     0       |     0       |     0          0.00% |       0   |

  |  3/31/96   78 |     0       |     0       |     0          0.00% |       0   |

  |_______________|_____________|_____________|______________________|___________|

  | Totals        |    32   280 |     0     0 |     5    12          |     268   |

  |_______________|_____________|_____________|______________________|___________|

  Have traveled:    50

      Retrieved:    12     Percent retrieved:   24.00%

           Dead:     0          Percent dead:    0.00%

Figure 3

Data Freshness Report
1/26/96

                          1996 Bay Area Travel Study

                        Retrieval Data Timeliness Report                  Page  1

   ______________________________________________________________________________________ 

  |               | Recr- ||   1st     2nd     3rd     4th     5th     6th +  ||  Retr-  | 

  |   Date     #  | uited ||   Day     Day     Day     Day     Day     Day    ||  ieved  | 

  | --------  --- | ----- ||  ------  ------  ------  ------  ------  ------  ||  -----  | 

  |  2/23/96   47 |     1 ||     0       0       0       0       0       0    ||      0  |

  |  2/04/96   32 |    20 ||     0       0       0       0       0       0    ||      0  |

  |  2/02/96   31 |    16 ||     0       0       0       0       0       0    ||      0  |

  |  2/01/96   30 |    21 ||     0       0       0       0       0       0    ||      0  |

  |  1/31/96   29 |    17 ||     0       0       0       0       0       0    ||      0  |

  |  1/30/96   28 |     7 ||     0       0       0       0       0       0    ||      0  |

  |  1/29/96   27 |    18 ||     0       0       0       0       0       0    ||      0  |

  |  1/28/96   26 |    43 ||     0       0       0       0       0       0    ||      0  |

  |  1/26/96   25 |    22 ||     0       0       0       0       0       0    ||      0  |

  |  1/25/96   24 |    22 ||     0       0       0       0       0       0    ||      0  |

  |  1/24/96   23 |    24 ||     0       0       0       0       0       0    ||      0  |

  |  1/23/96   22 |    21 ||     0       0       0       0       0       0    ||      0  |

  |  1/22/96   21 |     2 ||     0       0       0       0       0       0    ||      0  |

  |  1/21/96   20 |    19 ||     4       0       0       0       0       0    ||      4  |

  |  1/19/96   19 |    16 ||     0       1       1       0       0       0    ||      2  |

  |  1/18/96   18 |    11 ||     3       0       3       0       0       0    ||      6  |

  |_______________|_______||__________________________________________________||_________| 

  | Totals        |   280 ||     7       1       4       0       0       0    ||     12  |

  |_______________|_______||__________________________________________________||_________| 
III.
Advance Letter

All households with a listed telephone number (i.e., name and address information are available) are mailed an advance letter that explains the study and introduces NuStats to them.  The letters are personalized to the household, printed on original letterhead created specifically for the project, signed by project team members, and mailed in matching envelopes.  Included with the letter is a brochure describing the study.  The recruitment call is made within two days of the arrival of the advance letter. 

Procedures
1. Create Letter.  The advance letter is created in Word 6.0, with mail merge fields to allow personalization of the letter to the respondent. 

2. Quality Control.  The address information on both the letter and the envelope are checked for accuracy prior to mailing.  Street name, city and zip code is confirmed for each piece of mail.

3. Mail Letter.  Five days prior to the recruitment effort, the advance letter and brochure are mailed to the respondent in an envelope with a pre-printed Oakland return address.  The envelope is clearly marked with “1996 Bay Area Travel Study.”

IV.
Recruitment Interview
The purpose of the recruitment interview is to secure participation from the household.  The interview is conducted using computer-aided telephone interviewing (CATI) technology.  The questionnaire gathers data in three areas:  household demographics, person demographics (for all members of the household), and Bay Bridge corridor use.

Procedures
1. Contact Household.  The CATI system delivers sample to the interviewers to dial.  Up to ten attempts are made to reach a household, varied by time of day and day of week.

2. Introduction.  Once an interviewer reaches a household, the next step is the introduction.  The interviewers give their names and explain that they are calling on behalf of the MTC.  They ask to speak with the head of the household, or, if it is listed sample, the name listed in the phone book.

3. Interview.  Once the appropriate person is on the phone, the computer supplies the interviewer with a script and questions to ask.  The interviewer reads the information on the screens verbatim, enters the responses obtained, and recruits the household for participation.  Interviewer instructions are documented in Technical Memorandum #7.

4. Refusals.  For all households that refuse to participate, the interviewers record the exact reasons why on a form.  In addition, they attempt to obtain the number of people in the household.  They are provided with scripted responses to common questions and objections about the survey.

5. Administration.  The interviewer tracks all call attempts made as well as the outcome using a specially designed form called a tally sheet.

6. Reporting.  The information on the tally sheets is combined with the hours worked to produce a daily report.  This report is used by the Project Manager and Research Assistants to monitor the productivity of interviewers and to provide them with feedback.  If productivity improvements are seen, these reports provide the documentation necessary for retention on or termination from the project.

V.
Mailout of Materials. 

Households that agree to participate in the study are mailed a packet of materials.  The following is the procedure for mailing packages to the study participants.

Procedures
1.
Each weekday morning, two sets of labels are generated for packages to be mailed to households recruited the evening before.  The purpose of the labels are presented below.

•
1 set of address labels for the front of the mailing envelope.

•
1 set of person labels (one label for each household member) for the Activity Diaries.


Address Label Example:


[image: image5.wmf]John Doe

2840 School St. 

Oakland, CA 94602

00234-2:99

(Sample Number)

(Household Size)

(Assignment Number)


Sample Number — This number is a unique number assigned to each telephone number in the sample frame.  This number is used to track each piece of sample.

Household Size — This number shows the number of people living in the household.   This number must be referenced when packaging to assure that there are enough activity diaries included for each household member.

Assignment Number — An assignment number is assigned to each activity day.  This two digit number refers to each assignment.   For example, assignment number 18 will be used for the first pair of activity days and assignment number 19 for the second set. 

Person Label Example:

[image: image6.wmf]Name:  John Doe

Age: 35          Gender:  Male

Telephone: (510) 532-7611

Activity Dates:

Wednesday, Feb. 1  and Thursday, Feb. 2

00234-1/2:99

(Sample Number)

(Person Number)

(Household Size)

(Assignment Number)


2.
Household information sheets are printed for each household.  A short message at the top of the form asks the respondent to verify the information.  A sample household information sheet is shown in Figure 4.

3.
Data retrieval forms are printed for each household as well.  These forms facilitate the collection of data from the households.  They also serve to confirm some key pieces of data collected during the recruitment interview.  A sample retrieval form is shown in Figure 5.

4.
A personalized cover letter is produced for each household, thanking them for agreeing to participate and confirming the purpose of the study.  This letter is created using a mail merge function in Word 6.0 and is printed on special paper with letterhead created specifically for the project.

5.
The next step in the process is to assemble the respondent packages.  The order in which the contents are packaged is:  cover letter, household information sheet, informational brochure, activity diaries, reminder card, and business reply envelope to return completed diaries.  A note is attached to the business reply envelope that asks the respondent to wait to mail in their completed surveys until after someone has telephoned them for the information.

6.
After the packages are assembled a quality check is performed to assure that every item is included.  The last step in the mailing process is to affix postage to the packages and deliver to the main Post Office. 

Figure 4

Sample Household Information Sheet
                                   HOUSEHOLD INFORMATION SHEET

                                                                                  100142:7:30

   Dear MIKE DEAN,

   Thank you for participating in the 1996 Bay Area Travel Survey.  Please check this page

   to make sure that the information we have for your household is correct.  A professional

   interviewer will call you the day following your 2nd activity day to collect the information

   from your household's activity diaries.

   YOUR ADDRESS:

     4916 JENNINGS COURT

     CORDELIA, CA  94585

   YOUR HOUSEHOLD:

     Household Member Name               Age  Gender Employed Occupation        Industry

     MIKE DEAN                            36  MALE     YES    GENERAL  MANAGER  WHOLESALE TRADE

     MATTHEW DEAN                         1   MALE

     BENJAMIN DEAN                        3   MALE

     NICOLE DEAN                          6   FEMALE

     CHRISTOPHER                          10  MALE

     STEPHEN DEAN                         11  MALE

     DEBRA DEAN                           99  FEMALE   NO

   YOUR VEHICLES:

   Please verify your vehicle information.

   Please record the information even if the vehicle is not used on the travel day.

    ____________________________________________________________________

   |   |      |                  |                  |  Estimated Fuel   |

   | # | Year |       Make       |       Model      |  Efficiency (MPG) |

   |___|______|__________________|__________________|___________________|

   |   |      |                  |                  |                   |

   | 1 |  95  | FORD             | E 350            |                   |

   | 2 |      |                  |                  |                   |

   | 3 |      |                  |                  |                   |

   | 4 |      |                  |                  |                   |

   | 5 |      |                  |                  |                   |

   | 6 |      |                  |                  |                   |

   | 7 |      |                  |                  |                   |

   |___|______|__________________|__________________|___________________|

Figure 5

Sample Data Retrieval Form
BAY AREA HOUSEHOLD RETRIEVAL FORM

     100142 30   Phone:             or 7074498109                         Schedule Time to Call: MORNING

     Head of Household: MIKE DEAN

        Activity Dates: Sunday, February 4        and Monday, February 5

     "Hello, my name is "Name of Interviewer".  I am calling from Nu Stats about the travel survey.  May I speak to

     MIKE DEAN                  .  IF NOT AVAILABLE, ASK "May I speak to the other head of the household?"

     IF NOT AVAILABLE, ASK "When would be the earliest I can contact them?"

     INDICATE DAY AND TIME: __________________

     IF HEAD OF HOUSEHOLD IS AVAILABLE, ASK...

     "I am calling to collect your travel information. Do you have the diaries handy?  1  YES   2  No

     IF 'NO', ASK "Can you bring the diaries to the phone."

     IF NOT AVAILABLE, BUSY, ETC... ASK "May I call you in an hour? or two?" IF NOT: ASK? "When would be a better

     time to call?"  NOTE DAY AND TIME: _________________________

     "I would like to start by verifying the address where you live.  Is it...?

      (IF A P.O. BOX IS LISTED, MAKE SURE TO ASK FOR THE STREET NAME AND NEAREST CROSS-STREET).

            4916 JENNINGS COURT

            CORDELIA, CA  94585

                                     IF DIFFERENT, MAKE CORRECTIONS.

     "I would also like to verify that there are 7 currently living in your household.

     IF NO, MAKE CORRECTIONS #: ____

     "I would now like to verify the name, age, and gender of each household member.

        Household Member Name                Age  Gender Employed  Occupation              Industry

        MIKE DEAN                            36   MALE   YES       GENERAL MANAGER         WHOLESALE TRADE

        MATTHEW DEAN                         1    MALE

        BENJAMIN DEAN                        3    MALE

        NICOLE DEAN                          6    FEMALE

        CHRISTOPHER                          10   MALE

        STEPHEN DEAN                         11   MALE

        DEBRA DEAN                           99   FEMALE NO

      "I would like to verify information on all vehicles available to your household."

                                                                                   Estimated

                                                                                Fuel Efficiency

     #  Yr          Vehicle Make                            Vehicle Model            (MPG)

     1  95          FORD                                    E 350

     2

     3

     4

     5

     6

     7

     ASK INCOME? NO

     IF YES, ASK "For statistical purposes, please tell me your total household income for last year, counting

     every person living in your household and the income they had from any source."  $: _______________

     IF REFUSE OR HESITATE, ASK "I don't need to know an exact amount.  Allow me to read a list of categories.  Please

     stop me when I get to the one that best represents your household's income from all sources last year.

        "Was it less than or greater than $40,000?"

     IF LESS THAN $40,000, READ THIS LIST OF CATEGORIES          IF MORE THAN $40,000, READ THIS LIST

      1  Less than $5,000                                          9   $40,000 but less than $45,000

      2  $5,000 but less $10,000                                   10  $45,000 but less than $50,000

      3  $10,000 but less than $15,000                             11  $50,000 but less than $60,000

      4  $15,000 but less than $20,000                             12  $60,000 but less than $75,000

      5  $20,000 but less than $25,000                             13  $75,000 but less than $100,000

      6  $25,000 but less than $30,000                             14 $100,000 but less than $125,000

      7  $30,000 but less than $35,000                             15 $125,000 or more

      8  $35,000 but less than $40,000                             16 DK/REFUSE (DO NOT READ)

VI.
Reminder Call
The night prior to the assigned activity days, a reminder call is placed to all recruited households. If a household refuses to participate at this point, the interviewer attempts to overcome the refusal.  If not successful, the exact words used to refuse are recorded.  The purpose of the call is to remind households to begin tracking their activity information.  The call is placed the evening before the first activity day.

Procedures
1.
All data retrieval forms for households traveling the next two days are given to a survey specialist to make the  reminder calls.  

2.
The survey specialist calls the households to remind them about the assignment and to answer any last minute questions.  All sample must receive at least one reminder call attempt the night prior to the first activity day.  If time permits, a second attempt will be made to those households not reached.  The goal is to leave reminders with all households.  

3.
Once contact is made with a household, the survey specialist asks to speak with the name of the person who was recruited.  If that person is not available, the reminder message is left with another household member.  If an answering machine is reached, a short message is left.  The  survey specialist confirms the best time to make the retrieval call.

4.
Occasionally, it may be necessary to reschedule the activity dates for a household.  If the household has their packets, they are rescheduled for the same activity days in the following week (i.e., Tuesday and Wednesday of next week instead of this week.)  If the household did not receive their packet, the mailing address is verified and the household is rescheduled for ten days later.

5.
If a household refuses at this stage, the survey specialists remain courteous but attempt to overcome the refusal.  If they still refuse, the survey specialist notes the refusal on the form and records the exact reasons for the refusal.  

6.
The outcome for each call is recorded on the appropriate retrieval form, in the upper right-hand corner.  The best time to call is also noted in the same space on the form. 

7.
Once reminder calls are finished, the retrieval forms are forwarded to the supervisor for priority handling in three days.  Any households that were rescheduled are returned to data processing for reassignment.  These households will receive a second reminder call the evening prior to the new activity days.

VII.
Data Retrieval Interview
The day following the second activity day (or at the specified call-back time), the first attempt to retrieve the data from the households is made.  (Up to nine attempts are made to collect activity information for a recruited household.)  There are four parts to the retrieval call:  introduction, administration, data retrieval, and panel survey recruitment.

Procedures
1.
Introduction.  The introduction is shown on the data retrieval form (see Figure 5).  In essence, the survey specialist contacts the household and asks to speak with the household contact person.  If not available, the data retrieval begins with another available household member.

2.
Administration.  This section contains questions that verify important household characteristics, including address, household members, household vehicles, and income.


Address.  The survey specialist reads the address listed on the form.  Any corrections are made by crossing out the typed information and neatly recording the corrected information beside it.  If the address is a P.O. Box, the respondent is asked for a physical address, nearest cross streets, or a nearby landmark.


Household Members.  The number of household members is verified.  For each household member, the name, age, gender, and employment status is verified.  If last names are not listed on the form, the survey specialist asks for one.


Household Vehicles.  The year, make, model, and fuel efficiency is verified for each vehicle.


Income.  If “Ask income?  YES” appears on the form, that means the household refused to provide an income in the recruitment interview.  The survey specialist attempts to obtain that information following the script provided.  If the household has already given that information, the form shows “Ask income?  NO” and the survey specialist proceeds to the next section.

3.
Data retrieval.  Starting with the person on the phone, the survey specialist begins to retrieve the household’s activity information.  All activities that lasted at least 30 minutes or involving travel were to have been recorded in specially prepared activity diaries. Most of the questions to be asked during the data retrieval interview were included in a diary.  However, there are a few mode specific questions that are not included in the diary. 


The interview begins by asking “What were you doing at 3 a.m. on the first activity day?” followed by “And where did you do that?”  The next series of questions begin with “What did you do next?” and “What time did that activity start?”  If there are any gaps in time, the survey specialist is instructed to ask what happened during that time.  If the respondent reports that they had no activities that lasted at least 30 minutes, the survey specialists are trained to obtain the multiple activities performed.


During the interview, the survey specialist records the person’s day.  At the end of each day, the survey specialist will probe for three specific activities (meals, work at home, and schoolwork at home).  The meals question is actually asked while the respondent is reporting his/her information - “So you worked from 8 a.m. to 5 p.m.  Did you take a lunch break?”  The work and schoolwork questions are asked at the end of the day when appropriate (i.e., if a person is not employed and not a student, these are not asked).  


Once all information is gathered for the first household member, the interview then focuses on the next person.  This continues until all data is collected for all household members.  If proxy reporting occurs (one household member reporting diary information for another), the interviewer records a “P” to the left of the person’s name on the data retrieval form.


The amount of time spent on the phone varies by household size.  To reduce respondent burden by decreasing the interview length, larger households are encouraged to mail their diaries in.  Follow-up calls are made to verify information and collect travel mode data.

4.
Panel Survey Recruitment.  Once the data retrieval is complete, the interviewer thanks the household member and asks three final questions.  The purpose of these questions is to determine interest in participating in follow-up surveys.  If the household agrees to be recontacted, a work telephone number is obtained.  The name and address of a person most likely to know where the household would be in one year is also obtained.

5.
Diary Mailback.  The data retrieval interview concludes with a big “thank you” and the request for the household to return the diaries in the business reply envelope.  

6.
Callbacks.  At times, it is not possible to complete the interview in one call.  When this occurs, the survey specialist obtains as much data as possible, then schedules a specific appointment to collect the remaining information.

7.
Self-edit.  Once all data has been collected for a household, the survey specialist reviews his/her work for completeness and legibility.  This self-edit includes checking for gaps in time, ensuring that mode-specific questions were asked (when applicable), and checking for address information.

8.
Editing.  The survey specialist turns the completed survey in to the supervisor, who conducts a thorough edit of the form.  In addition to checking for completeness and legibility, the supervisor looks for gaps in time, incomplete activity information, and consistency across household members.  Coding is also performed at this time.

9.
Correction calls.  Any errors or inconsistencies are marked and the survey specialist makes a correction call to the household to obtain the correct information.  Most correction calls are made the same evening as the data retrieval interview.  However, as discussed in the geocoding section, some address correction calls may be made up to three days after the completion of the data retrieval interview.

VIII.
Data Entry and Processing
All surveys completed in a particular evening are entered the following day.  Data processing is also conducted daily.  The following are the procedures for the data entry and processing staff.

Procedures
1.
Data Entry.  Data entry takes place daily for all surveys completed the day before.  Clerks enter the data using a computer program written in Paradox.  The program checks for time gaps and consistency (i.e., if someone is unemployed, any “work” entries are flagged for verification.)  All entry flags are noted and reported to the department manager, who communicates with the project staff.


Geocoding File.  Once the data are entered, all address information is copied to a separate file.  This file serves as the input file for the geocoding process.  After the geocoding is complete, the coordinates and census tract identifiers are matched back into this file.

2.
Data Processing.  Data processing procedures begin with the recruitment process and continue after the geocoding stage.  There are four distinct data processing steps:  data cumulation, production of labels and mailout information, pc corrections, and updating sample dispositions.  Each step is discussed below.  


Cumulation.  The computer-aided telephone interviewing (CATI) system provides all interviewers with the same questionnaire to administer, but the data collected are recorded on separate disks at each interviewer station.  At the end of each dialing shift, the supervisor collects the disks and gives them to the data processing staff. 


Using a special program, the data processing staff “cumulates” the data from all the disks into one data set.  This data set contains one long record for each sample piece.  This data set is then converted into an ASCII file, which is imported into SPSS.  An SPSS program breaks the file down into three files:  household, person, and vehicle.  The household file contains one record for each household, the person file contains one record for each household member, and the vehicle file contains one record for each household vehicle.  The data are appended to that previously collected in three “master” files.


Production of Labels and Mailout Information.  Once the data are in SPSS, a program allows the production of labels, household information sheets, and the data retrieval forms for all households recruited the previous day.


PC Corrections.  Sometimes during the recruitment interview, a respondent will change an answer to a particular question.  Depending on the stage of the interview, it may not be possible to back up and change the response.  In those cases, survey specialists record the question, initial response, and correct response on a form.  These forms are routed to the data processing staff who correct the information in the data base.  The data processing staff note the specific changes made and keep all forms for backup documentation.  


Updating Dispositions.  There are two sample files in continuous use throughout the life of the project.  The first is on the CATI system.  This tracks the outcomes for the ten attempts made on each piece of sample.  It is in a file format that is unique to the CATI system and difficult for the project staff to use.  Therefore, a master sample file is kept in a format that can be easily accessed and manipulated by project staff.  To keep the master file up to date, the data processing staff run a program each day that takes the CATI dispositions and updates the master file.  This master file is used to produce the sample reports shown in Figures 1 through 3.


The master file also contains the call outcomes for the retrieval sample as well.  At the end of each day, data processing staff collect all retrieval sample and update the dispositions in the master file.  

IX.
Geocoding.  

All address information collected within the nine-county study area is geocoded to latitude and longitude coordinates, with a census tract designation noted as well.  Addresses outside the study area are coded to zip code level.  Geocoding is performed using Arc View 2.1 and the procedures follow 8 steps.  

Procedures

1.
Obtain Coverage File.  The coverage file was identified and purchased from Business Location Research (BLR).  The files were received in an ArcView shapefile (.shp) format.  This step is performed at the start of the project only. 

2.
Set Up Coverage File.  To make the coverage theme matchable, the file must be set up within Arc View.  This includes joining county files together and setting the properties for matching and is performed at the start of the project.

3.
Set Up Event Table.  Each time addresses are submitted for geocoding, an event table must be created.  This table of address information must be in a dbase format with a field containing concatenated address data.  The table is imported into Arc View prior to geocoding.

4.
Batch Geocoding.  Once an event table is loaded, a batch geocoding run is made on the data.  This means that Arc View will proceed all the way through the file and match addresses that it can match from the event table to the coverage file.  

5.
Interactive Geocoding.  After the batch geocoding takes place, the next step is to use Arc View’s interactive mode.  This allows the technician to view the addresses that did not geocode as well as those that did to determine what might have caused the address to “fail” geocoding (or not match in batch mode).

6.
Attach Coordinates.  During both the batch and interactive steps, when an address is geocoded, the ArcView calculate function is used to pull in X/Y (latitude/longitude) coordinates for the matched cases.  The sessions are then saved and exported to a tabular data file that is used to update a master data file.  The unmatched cases would be exported to a separate data file that contains addresses and manual address research efforts are performed.

7.
Address Research.  Addresses that do not match are researched and checked against a sorted street output file/list to identify whether the street(s) and/or address ranges are in the coverage file.  Other tools include detailed local maps and reverse telephone directories.  When necessary, the respondent is re-contacted for more information.

8.
Re-geocode.  An interactive session is run on the researched unmatched cases.

Steps 6 through 8 are repeated until the desired percentage of addresses are geo-coded.
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I.
Introduction
One objective of the 1996 Bay Area Travel Study is to produce data for improved regional travel and congestion pricing models that focus on the Bay Bridge corridor.  This is accomplished through the conduct of a revealed preference (RP) survey with a stated preference (SP) follow-up survey for households that reported using the Bay Bridge corridor during their assigned travel days.  The purpose of this memo is to provide a detailed account of the procedures necessary to conduct the SP survey.  The RP survey procedures are detailed in Technical Memorandum #11.

The SP survey focuses on changes in travel behavior resulting from hypothetical Bay Bridge peak-period tolls.  Potential changes include activity location, scheduling adjustments and mode shifts.  The survey attempts to obtain information on the broadest possible range of travel behavior changes that respondents may consider.

The order in which the procedures are discussed follows that in which a single piece of sample (or respondent household) would follow.  This includes:

1. Sample Preparation and Tracking

2. Recruitment Interview

3. Placement of Materials

4. Reminder Call

5. Retrieval Interview

6. Data Entry and Processing

Each stage in the process is detailed in the chapters which follow.  

Household Eligibility

The households sampled for inclusion in the SP survey must meet the following requirements:

1. Completed the RP survey.

2. Indicated during the RP recruitment interview that someone in the household crossed the Bay in an automobile with 1-2 occupants at least once a week during the peak period of 6-9am.

The actual person recruited during this process must meet the following criteria:

1. Age 18 or older

2. Cross the Bay Bridge at least once a week in an automobile with 1-2 occupants during the peak hours of 6-9am.

II.
Sample Preparation and Tracking
The purpose of the SP survey is to provide information suitable for gaining an accurate picture of  how individuals are likely to respond to changes in bridge tolls during peak and off-peak hours. Different  modes of travel, varying travel times and parking availability are combined with tolls to provide the widest range of choices.  The purpose of the sampling design is to collect data from a sufficient number of respondents to ensure that accurate data are obtained for use in models.

Sample selection begins with a detailed sample design as described in Technical Memorandum #5.  The SP sample is comprised of 650 households that both completed the RP survey and indicated during the RP recruitment interview that they cross the Bay Bridge.  Data will be collected from one individual, who uses the corridor, per household.  In total, data from 200 individuals will be collected. 

Procedures
1. Specify Sample.  The RP household that, both, completed the RP survey and reported desired Bay crossing activity during the recruitment interview is selected for inclusion in the study.

2. Generate Sample.  The sample data set is exported to an excel spreadsheet to allow merging and printing as a Word document.

3. Monitor Dispositions.  As the study is underway, the sample is continuously monitored.  The distribution of call dispositions is checked to ensure an adequate response rate.

III.
Recruitment Interview
The SP recruitment interview serves three purposes:

1.
Garner participation of a household memeber;

2.
Obtain HH income if previously refused;

3.
Verify current address.

Procedures
1. Pre Recruitment.  At the conclusion of the RP survey, the respondents are asked if they would be willing to complete a short follow-up survey.  Those households that agreed, constitute the first cut for the sample.  The recruitment data for these households is then checked to verify that the desired behavior was indicated.  Respondents who meet these additional criteria are then eligible for inclusion in the SP sample.

2. Contact household and screen for eligible individual.

3. Introduction.  Once an interviewer reaches the sampled individual, the next step is the introduction.  The interviewers give their names and remind the respondent of the earlier Bay Area Travel Study.  They may recruit any household member that meets the eligibility requirements.

4. Interview.  Once the respondent is on the phone, the interviewer follows the script for the recruitment questionnaire.  This explains the purpose of the SP survey and collects basic demographic data verifying the participant’s qualifications.  The interviewer reads the information verbatim, records the responses obtained, and recruits the person for participation.

5. Refusals.  For all respondents that refuse to participate, the interviewers record the exact reasons why on a form.  They are provided with scripted responses to common questions and objections about the survey.

6. Administration.  The interviewer tracks all call attempts made as well as the outcome using a specially designed form called a tally sheet.

7. Reporting.  The information on the tally sheets is combined with the hours worked to produce a daily report.  This report is used by the Project Manager to monitor the productivity of interviewers and to provide them with feedback.  These reports provide the documentation necessary for retention on or termination from the project.

8. Sample Management. The sample will be called up to ten times for the purpose of recruitment.  If the respondent has not been reached for a final disposition within ten attempts the sample will be put aside and tried later in the study. 

IV.
Placement of Materials. 

Individuals that agree to participate in the study are mailed a survey packet.  The contents will include directions on how to complete the survey, a description of a trip made during the diary period and a set of 8 scenarios for consideration.  The following is the procedure for mailing packages to the study participants.

Procedures

1.
Each weekday morning, two sets of labels are generated for packages to be mailed to individuals recruited the evening before.  The purposes of the labels are presented below.

· 2 address labels: 1 for the front of the mailing envelope, the other for the retrieval form.

· 2 trip labels describing the sampled trip: 1 to personalize the survey for the respondent and the other to be attached to the back of the retrieval form.

2.
Data retrieval forms are printed for each respondent.  These forms facilitate the collection of data from the respondent.

3.
 A page describing the current travel conditions for a trip the respondent made is produced.  The trip is provided by the respondent during the recruitment interview.

4
The questionnaire version is randomly selected.  There are 4 versions of the questionnaire.  The goal is to achieve equal distribution of versions by mode.

5.
Once a version is selected, the survey is assembled.  The components are listed below:

· cover sheet

· instructions with trip reference label

· travel conditions page

· travel scenario tables and questions

6.
The next step in the process is to assemble the respondent packages.

7.
After the packages are assembled, a quality check is performed to assure that every item is included.  The last step in the mailing process is to affix postage to the packages and deliver to the main Post Office. 

V.
Reminder Call
A reminder call is placed to all recruited individuals five days after the packet is mailed.  The purpose of the call is to remind respondents to complete their questionnaires and to answer any last minute questions about survey completion.  An appointment is made to retrieve data.

Procedures
1.
The actual data retrieval forms are used to make the reminder calls.  

2.
The survey specialist calls the respondent to remind them about the survey and to answer any last minute questions.  All sample must receive at least one reminder call.  If time permits, a second attempt will be made to those households not reached.  The goal is to leave reminders with all households.  

3.
Once contact is made with a household, the survey specialist asks to speak with the name of the person who was recruited.  If that person is not available, the reminder message is left with another household member.  If an answering machine is reached, a short message is left.  The  survey specialist confirms the best time to make the retrieval call.

4.
If the respondent has their packet and they have not completed the questionnaire, a call back is scheduled for the following night.  If the respondent has completed the questionnaire, the data are retrieved.  If the household did not receive their packet, the mailing address is verified and the packet is resent.

5.
If a respondent refuses at this stage, the survey specialist remains courteous but attempts to overcome the refusal.  If they still refuse, the survey specialist notes the refusal on the form and records the exact reasons for the refusal.  

6.
The outcome for each call is recorded on the retrieval form.  The best time to call is also noted. 

7.
Once reminder calls are finished, the retrieval forms are forwarded to the supervisor.  The retrieval forms for respondents that require a packet resent are returned to data processing.  These respondents will receive a second reminder call.

VI. Retrieval Interview
The day following the reminder call (or at the specified call-back time), the first attempt to retrieve the data from the respondent is made.  (Up to nine attempts to retrieve data will be made for each respondent.)  There are two parts to the retrieval call:  introduction and data retrieval.

Procedures
1.
Introduction.  The introduction is shown on the data retrieval form (Appendix B).  In essence, the survey specialist contacts the respondent   If not available, the survey specialist records the disposition.  If possible a callback time is arranged and recorded on the retrieval form.  If the respondent is available and has completed the questionnaire, the information is retrieved and recorded.

2.
Data retrieval.  The survey specialist asks the respondent for the information they have recorded on the questionnaire. The interview takes ten to fifteen minutes per respondent.

3.
Self-edit.  Once all data has been collected for a respondent, the survey specialist reviews his/her work for completeness and legibility.

4.
Editing.  The survey specialist turns the completed survey in to the supervisor, who conducts an edit of the form.

5.
Correction and validation calls.  Any errors or inconsistencies are marked and the survey specialist makes a correction call to the respondent to obtain the correct information.  Most correction calls are made the same evening as the data retrieval interview.  Fifteen percent of each interviewer’s work is validated through follow-up calls to the respondents.

6.
The supervisor closely monitors initial retrievals.  All interviewers will receive detailed feedback on their performance.  Similar feedback will continue on a weekly basis throughout the survey administration.

VII.
Data Entry and Processing
All surveys completed in a particular evening are entered the following day.  The following are the procedures for the data entry and processing staff.

Procedures
1.
Data Entry.  Data entry takes place daily for all surveys completed the day before.  Clerks enter the data using a computer program written in Access.

2.
Data Processing.  The data entry files are cumulated to produce a master SP data file.  It contains responses to each question on the survey, as well as the interviewer number of the survey specialist who made the call.  The data processing staff also updates the call dispositions on a nightly basis, to allow accurate tracking of response rates.

3.
Final Data Sets.  The final data sets will contain key demographic data pulled from the RP files, the SP design files, and a retrieved data file.  Current travel condition data will be available only in hard copy format.

Special Interviewer Notes
1. You must recruit someone from the household listed on the sample sheet.

· If the phone number has been given to a new family, you CANNOT recruit that new family.

· If the phone number has changed because the original family has moved, you CAN call the family at the new number and attempt to recruit them.

· Since it has been at least a year since we last contacted the household member, you MUST confirm the address information on the sample sheet.

2. You must recruit a household member that is at least 18 years of years of age and that completed the RP survey.

· If a new person has joined the household and meets the criteria, you CANNOT recruit them because they did not participate in the original study.

· If the household member was under the age of 18 during the RP survey but is now age 18 or older, you can recruit them.

· If the household has split, you may follow a particular household member if they meet the criteria.

Appendix A

SP Recruiting Questionnaire

SAMPLE NO. __________

RESP NO. __________

BAY AREA TRAVEL STUDY RECRUITING QUESTIONNAIRE
STATED PREFERENCE

Section A:  Administrative

"Hello, my name is (Name of Interviewer), and I’m calling from the Bay Area Travel Study.  May I please speak with                                 ?”

ONCE RESPONDENT ON LINE OR IF ON LINE:

“A short while back your household participated in a travel survey for the Bay Area.  At that time you agreed to participate in a short follow-up survey that would take about 15 minutes of your time.  Let me assure you that this is not a sales call, but a request to have you take part in that follow-up survey.  The survey asks for your opinions regarding travel in the Bay Area.

Let me explain what we’re asking of you.  First, I need to confirm some background information.  Then we will mail you a questionnaire.  We’ll call back to collect your information from the questionnaire.  

Let me assure you that the information is for research purposes only and will be kept strictly confidential.  Do you have any questions?”

Section B:  Questions for Respondents

Now, I need to confirm some information about you before I can send out your package.

1.  I am going to read you a list of age categories. Please stop me when I reach the one that best describes your age..

less than 18 years old

1

18-24

2

25-34

3

35-44

4

45-54

5

or 55 or older?

6

Refused
9

2.  What is your ethnicity?


Hispanic       1


White , non-Hispanic       2


Black, non-Hispanic or African American       3


Asian/Pacific Islander       4


Other       5


Don’t know/Refuse       6

3.
Which category best describes your level of education?



Some Grade School (Grades 1-8)
1



Some High School (Grades 9-11)
2



High School Graduate
3



Vocational/ Some College
4



College Graduate
5



Post Graduate
6



DK/RF
9

4.
Which category best describes your total annual household income? (ASK IF THIS INFORMATION IS NOT ON SAMPLE)


Less than $5,000
1


$5,000 but less than $10,000
2


$10,000 but less than $15,000
3


$15,000 but less than $20,000
4


$20,000 but less than $25,000
5


$25,000 but less than $30,000
6


$30,000 but less than $35,000
7


$35,000 but less than $40,000
8


$40,000 but less than $45,000
9

      $45,000 but less than $50,000
10


$50,000 but less than $60,000
11


$60,000 but less than $75,000
12


$75,000 but less than $100,000
13


$100,000 but less than $125,000
14


$125,000 or more
15


Don’t Know
98


Refuse
99

Section C:  Recruitment Effort 

In a couple of days you will receive a survey packet in the mail.  The survey will present you with some scenarios about potential travel choices across the Bay.  We’ll call you to retrieve your information. Can we count on your participation?

Section D:  Mailing Information

May I please verify  your name and mailing address.

Name:



Address:



City:



Zip:




Please look for our packet in the mail.  Again, we’ll call you to get your answers to the survey.  Thank you very much for your participation and I look forward to speaking again to you soon.  Good-bye.

Appendix B

SP Retrieval Form

Int#           Date            Time       Outcome

______  _________  _________  __________

______  _________  _________  __________

______  _________  _________  __________

______  _________  _________  __________

______  _________  _________  __________

______  _________  _________  __________

______  _________  _________  __________

______  _________  _________  __________

______  _________  _________  __________

______  _________  _________  __________

Hello, this is ____________ calling from NuStats.  May I please speak with (person listed on label)?

IF RESPONDENT IS NOT AVAILABLE:  When may I reach him/her? __________AM/PM.  Thank You.  I’ll call back at that time.

CONFIRMATION CALL SCRIPT                  
1. IF RESPONDENT IS AVAILABLE:  Last week you agreed to participate in a survey about traveling across the bay.  I’m calling to remind you about the survey and to verify that you received the packet.  Have you received it?

SKIP TO Q.2    YES   1

VERIFY ADDRESS FROM THE SAMPLE LABEL   NO   2

IF THE ADDRESS IS CORRECT, TELL “R” WE WILL CALL TUESDAY TO SEE IF THE PACKET ARRIVED.  THEY WERE SENT PRIORITY MAIL.  THANK AND TALLY.

IF THE ADDRESS IS INCORRECT, MAKE CHANGES TO THE LABEL AND TELL “R” WE WILL INVESTIGATE.  THANK AND TALLY

2. Do you have any questions concerning the survey?

YES   1

NO   2

IF THE “R” HAS NOT LOOKED THROUGH THE SURVEY, REMIND THEM TO CALL THE 800# LISTED ON THE COVER IF THEY HAVE ANY QUESTIONS ABOUT THE SURVEY.

3. Have you completed the survey?

YES   1

NO   2

(IF THE RESPONDENT HAS NOT COMPLETED THE SURVEY)  We’ll call you tomorrow evening between 5pm and 9pm.

THANK AND TALLY  YES   1

NO   2

When would be a good time to collect your survey answers?

DATE_______________________________

TIME________________________________

THANK  AND TALLY
(IF THE RESPONDENT HAS COMPLETED THE SURVEY)  Do you have the survey with you? 

At this time, I’d like to get the information from your survey and ask you a few questions about it.
Appendix C

SP Survey Instrument
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Mid-Point Report

Introduction

This Midpoint Report provides a preliminary overview of data distribution from the first completed 2,215 households, out of the anticipated total for the project of 3,750.  The main objective of conducting this interim review is to evaluate data distributions and to take steps toward improving final sample distributions.  Issues regarding household non-response, missing or extreme values, and adequate participation and retention rates can be identified and addressed.  This report has been divided into 3 sections.

The first section contains unweighted tabulations for both the completed households as well as all recruited households.  Household data and person data are used to assess the effects of household non-response.  In particular, these data help to identify any biases resulting from the recruitment coverage and from attrition after recruitment.  If the data indicate a bias due to household attrition, measures can be taken during the remaining data collection period to correct any such bias, rendering the bias negligible at completion.  Some of these corrective steps have already been implemented (in some cases in early October.)

The second section contains unweighted tabulations for each variable in the household, person, vehicle, activity, and trip files.  The data used are for households that have been completed.  The primary concern in this chapter is to identify missing or extreme values.  Once again, this mid-point check will highlight item non-response problems.  If non-response problems are indicated, field corrections can be made during the remaining data collection period.

In the third chapter, the data have been divided by control and target sample.  Only completed surveys are used.  The weekly report format was used as this report identifies the variables of concern.  The intent of this chapter is to determine if there are a sufficient number of observations for each variable.  The format  indicates that all variables are represented.

The tabulations in this report were prepared under the supervision of Carol Boudreau.  The report narrative was drafted and reviewed by Carol Boudreau, Johanna Zmud, and Carlos Arce.

Chapter 1

The purpose of this section is to compare recruited and completed household characteristics to those of the study area population to assess the effects of response bias on the final sample.  At the same time, the frequency distributions of completed household data have been compared with those of recruited household data to determine the levels of sample attrition that may have occurred during the data collection process. The key results of the two types of analyses noted above are as follows.  

The data are a good representation of households and persons in the study area, with few exceptions.    Variables that appear to have less than optimal distributions are discussed below, along with examples of field procedures that have been implemented as solutions.  Field supervisors, in concert with project managers, have been evaluating the data on a periodic basis to discover data problems and implement solutions to overcome those problems.  Many of the mid-point corrective steps have actually been in place for a month or more.

· Refusal rates for household income (defined as “refused” and “don’t know”) totaled 26.5% for recruited households.  Rates of income refusal decrease sharply in the completed household sample to 16.8 %.  Interviewers have been provided special training in income refusal turn-arounds in a concerted attempt to reduce missing income data to less than 15%.   

· Recruited households that report total income of less than $25,000 per year are under-represented by a ratio of almost 3 to 1.  Fortunately, this disparity is reduced in the completed household sample to nearly 2 to 1.  During the second stage of data collection (since October), special handling has been given to the lower income households to reduce this disparity even further.

· Recruited data under-represent renters with a gap of 5 percentage points from the census parameter.  This gap appears to be exacerbated in the completed household sample with an increase to 7 percentage points.  While this gap is better than we have found in previous household travel surveys due to careful sample procurement, we have been providing special handling to “renter” households in the completion of the second half of data collection.

· Our sample slightly over-represents persons aged 45 to 54 years with a gap of 5 percentage points between our completed household data and the census.  We are not overly concerned about this one age category.  At the same time,  we are pleased that our sample does not under-represent persons under age 34 which has been the case in previous household travel surveys.  

· Hispanics and Asian/Pacific Islanders are under-represented in the first half of data collected.  While our recruited household distributions are proximate to census parameters.  We are experiencing attrition between recruited and completed households.  As of early October, we have implemented the use of Spanish and Chinese language survey materials, plus added a large number of Spanish bilinguals and several Chinese bilinguals to our interviewer staff.  

· We are experiencing attrition of unemployed household respondents with a gap of 5 percentage points between the recruited percentage and the completed.  During the second half of data collection, we have given priority to completion of households with unemployed household respondents. 
Household Data
Table H-1

Including yourself, how many people live with you at your address?

Household Size
Recruited HH Frequencies

(n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households (n=2215)
Census

Data



1 person
1092
26.8%
745
33.6%
26.0%

2 person
1367
33.6%
780
35.2%
32.3%

3 person
711
17.5%
335
15.1%
16.7%

4 person
575
14.1%
241
10.9%
13.9%

5 person
217
5.3%
85
3.8%
for 5+ 11.1%

6 person
68
1.7%
19
0.9%


7 person
24
0.6%
6
0.3%


8 person
7
0.2%
2
0.1%


9 person
9
0.2%
2
0.1%


Base:  All households.

Table H-2

How many motor vehicles, including cars, trucks, vans, and motorcycles,

are available for use by all  members of the household?

# Vehicles Available
Recruited HH Frequencies

(n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households (n=2215)
Census

Data



0 vehicles
243
6.0%
127
5.7%
10.3%

1 vehicle
1287
31.6%
785
35.4%
32.1%

2 vehicles
1620
39.8%
877
39.6%
36.8%

3 vehicles
625
15.4%
306
13.8%
14.5%

4 vehicles
187
4.6%
75
3.4%
for 4+ 6.3%

5 vehicles
51
1.3%
21
0.9%


6 vehicles
29
0.7%
13
0.6%


6+ vehicles
25
0.6%
11
0.5%


DK / Refused
3
0.1%
117
5.3%


Base:  All households.
Table H-3

How many mopeds

are available for use by all  members of the household?

# Vehicles Available
Recruited HH Frequencies

(n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households (n=2215)

0 mopeds
3996
98.2%
2180
98.4%

1 mopeds
45
1.1%
23
1.0%

2 mopeds
2
0.0%
1
0.0%

3 mopeds
3
0.1%
2
0.1%

4+ mopeds
2
0.0%
1
0.0%

DK / Refuse
22
0.5%
8
0.4%

Base:  All households.
Table H-4

How many bicycles

are available for use by all  members of the household?

# Vehicles Available
Recruited HH Frequencies (n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households (n=2215)

0 vehicles
1632
40.1%
895
40.4%

1 vehicle
890
21.9%
522
23.6%

2 vehicles
780
19.2%
430
19.4%

3 vehicles
340
8.4%
172
7.8%

4 vehicles
274
6.7%
123
5.6%

5 vehicles
77
1.9%
37
1.7%

6 vehicles
31
0.8%
15
0.7%

6+ vehicles
23
0.6%
13
0.6%

DK / Refused
23
0.6%
8
0.4%

Base:  All households.
Table H-5

What was your total income from all sources in 1995?

Income Category
Recruited HH Frequencies (n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households (n=2215)
Census

Data



Less than $5,000
23
0.6%
15
0.7%
.2%

$5,000 but less than $10,000
51
1.3%
33
1.5%
6.1%

$10,000 but less than $15,000
97
2.4%
68
3.1%
5.7%

$15,000 but less than $20,000
104
2.6%
67
3.0%
5.9%

$20,000 but less than $25,000
135
3.3%
84
3.8%
6.6%

$25,000 but less than $30,000
169
4.2%
121
5.5%
6.6%

$30,000 but less than $35,000
164
4.0%
93
4.2%
7.0%

$35,000 but less than $40,000
263
6.5%
157
7.1%
6.4%

$40,000 but less than $45,000
238
5.8%
132
6.0%
6.5%

$45,000 but less than $50,000
210
5.2%
133
6.0%
5.7%

$50,000 but less than $60,000
338
8.3%
206
9.3%
10.1%

$60,000 but less than $75,000
373
9.2%
230
10.4%
11.1%

$75,000 but less than $100,000
433
10.6%
270
12.2%
9.9%

$100,000 but less than $125,000
174
4.3%
103
4.7%
4.3%

$125,000 or more
221
5.4%
130
5.9%
4.8%

Don’t know
621
15.9%
123
5.6%
--

Refused
433
10.6%
227
11.2 %


Base:  All households with related members.

Table H-6 

In what type of dwelling do you live?  Do you live in a ...

Type of Dwelling
Recruited HH Frequencies (n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households (n=2215)
Census

Data



Single family, detached unit
2560
62.9%
1391
62.8%
62.5%

Duplex unit
193
4.7%
109
4.9%
--

Apartment
824
20.2%
454
20.5%
--

Condominium/ Townhouse
347
8.5%
199
9.0%
--

Mobile Home or Trailer
54
1.3%
22
1.0%
--

Hotel or Motel
2
0.0%
0
0.0%
--

Group Quarters
9
0.2%
5
0.2%
--

Other
42
1.0%
22
1.0%
--

Don’t know/refused
39
1.0%
11
0.5%
--

Base:  All households.

Table H-7

Length of time living in current residence.

Years of Residence
Recruited HH Frequencies (n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households (n=2215)

Less than 1 year
469
11.5%
242
10.9%

1 - 1.9 years
359
8.8%
178
8.0%

2 - 2.9 years
321
7.9%
171
7.7%

3 - 3.9 years
271
6.7%
144
6.5%

4 - 4.9 years
192
4.7%
108
4.9%

5 or more years
2414
59.3%
1358
61.3%

Dk/ Refused
44
1.1%
14
0.6%

Base:  All households.

Table H-8

If length of time living in current residence is less than 

5 years then was previous residence in the Bay Area?

Previous Residence 

in Bay Area
Recruited HH Frequencies (n=1604)
Recruited Households (n=1604)
Completed HH Frequencies (n=838)
Completed Households (n=838)

Yes
1274
79.4%
648
77.3%

No
330
20.6%
190
22.7%

Table H-9

Do you own or rent?

Type of Ownership
Recruited HH Frequencies (n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households

(n=2215)
Census

Data



Own/Buying
2436
59.9%
1386
62.6%
56.4%

Rent
1574
38.7%
806
36.4%
43.6%

Don’t know/refused
60
1.5 %
22
1.0%
--

Base:  All households.

Table H-10

Number of Employed People in the Household

Number of People Employed
Recruited HH Frequencies (n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households (n=2215)
Census

Data



0 employed
656
16.1%
392
17.7%
20.9%

1 employed
1611
39.6%
974
44.0%
36.7%

2 employed
1425
35.0%
742
33.5%
33.1%

3 employed
244
6.0%
86
3.9%
for 3+ 9.3%

4 employed
61
1.5%
18
0.8%


5 employed
12
0.3%
0
0.0%


6 employed
0
0.0%
0
0.0%


7 employed
0
0.0%
0
0.0%


DK / Refused
57
1.4%
0
0.0%


Base:  All households.

Table H-11

Listed versus Unlisted Sample

Listed versus Unlisted
Recruited HH Frequencies (n=4070)
Recruited Households (n=4070)
Completed HH Frequencies (n=2215)
Completed Households (n=2215)

Listed
594
14.6%
368
16.6%

Unlisted
3476
85.4%
1847
83.4%

Person Data

Table P-1

Age of Household Members

Age
Recruited HH Frequencies (n=10068)
Recruited  (n=10068)
Completed HH Frequencies (n=4876)
Completed (n=4876)
Census

0 to 4 years
552
5.5%
258
5.3%
7.1%

5 to 9 years
665
6.6%
294
6.0%
6.6%

10 to 14 years
643
6.4%
277
5.7%
5.9%

15 to 19 years
585
5.8%
221
4.5%
6.1%

20 to 24 years
586
5.8%
215
4.4%
7.7%

25 to 34 years
1708
17.0%
795
16.3%
19.5%

35 to 44 years
1767
17.5%
813
18.5%
17.3%

45 to 54 years
1463
14.6%
784
16.0%
10.9%

55 to 64 years
790
7.8%
474
9.7%
8.0%

65 to 74 years
508
6.1%
394
8.1%
6.5%

75 to 84 years
271
2.7%
154
3.2%
3.5%

85 or more years
55
0.6%
28
0.5%
1.1%

Don’t know/refused
366
3.6%
86
1.8%
--

Base: All Household members.
Table P-2

Relation of Household Members to Head of Household 

Relationship
Recruited HH Frequencies (n=10068)
Recruited (n=10068)
Completed HH Frequencies (n=4876)
Completed (n=4876)

Head of Household
4068
40.4%
2211
45.3%

Husband/Wife/Unmarried Partner
2264
22.5%
1215
24.9%

Mother/Father-In-Law
322
3.2%
121
2.5%

Brother/Sister
218
2.2%
49
1.0%

Grandfather/Grandmother
17
0.2%
7
0.1%

Son/Daughter
2540
25.2%
1121
23.0%

Aunt/Uncle
17
0.2%
4
0.1%

Other Relative (Niece, Nephew, Cousin)
177
1.8%
35
0.7%

Other Non-Related (Room-Mate)
376
3.7%
101
2.1%

Don’t Know/Refused
69
0.7%
12
0.2%

Base:  All household members.

Table P-3

Ethnicity

Ethnicity
Recruited HH Frequencies (n=10068)
Recruited  (n=10068)
Completed HH Frequencies (n=4876)
Completed  Households

(n=4876)
Census

Hispanic
1164
11.6%
373
7.6%
15.3%

White, non-Hispanic
6536
64.9%
3597
73.8%
60.7%

Black, non-Hispanic/African-American
864
8.6%
276
5.7%
8.6%

Asian/Pacific Islander
1056
10.5%
452
9.3%
14.7%

Other
144
1.4%
89
1.8%
0.7%

Don’t know/refused
304
3.0%
89
1.8%
--

Base:  All household members.

Table P-4

Gender of Household Members 

Gender
Recruited HH Frequencies (n=10068)
Recruited Households

(n=10068)
Completed HH Frequencies (n=4876)
Completed  Households

(n=4876)
Census

Male
4978
49.4%
2385
48.9%
48.1%

Female
5020
49.9%
2483
50.9%
51.9%

Don’t know/refused
70
0.7%
8
0.2%
--

Base:  All household members.

Table P-5

Employment Status for Household Members age 16 and older 

Employment Status
Recruited HH Frequencies (n=7939)
Recruited  Households

(n=7939)
Completed HH Frequencies (n=3989)
Completed  Households

(n=3989)
Census

Employed 
5590
70.4%
2773
69.5%
68.7%

Not employed
2349
29.6%
1216
30.5%
31.3%

Don’t know/refused
--
--
--
--
--

Base:  All household members age 16 and older.

Table P-6

How many jobs does the respondent have?

Number of jobs
Recruited HH Frequencies (n=5589)
Recruited Households

(n=5589)
Completed HH Frequencies (n=2773)
Completed Households

(n=2773)

1 
5224
93.5%
2610
94.1%

2
302
5.4%
143
5.2%

3
37
0.7%
13
0.5%

4
3
0.1%
1
0.0%

5
1
0.0%
0
0.0%

Refused
22
0.4%
6
0.2%

Base:  All employed household members age 16 and older.

Table P-7

Is this person employed by ...


Recruited HH Frequencies (n=5589)
Recruited Households

(n=5589)
Completed HH Frequencies (n=2773)
Completed Households

(n=2773)

Private for profit
3859
69.6%
1848
66.6%

Private non profit
348
6.2%
190
6.9%

Local gov’t
349
6.2%
185
6.7%

State gov’t
214
3.9%
121
4.4%

Federal gov’t
159
2.9%
80
2.9%

Self employed
599
10.8%
324
11.7%

Works without pay
16
0.3%
6
0.2%

DK/Refused
45
1.0%
19
1.0%

Base:  All employed household members age 16 and older.

Table P-8

Is this person employed by ...


Recruited HH Frequencies (n=5589)
Recruited  (n=5589)
Completed HH Frequencies (n=2773)
Completed (n=2773)

Manufacturing
785
14.1%
381
13.7%

Wholesale trade
212
3.8%
98
3.5%

Retail trade
660
11.8%
283
10.2%

Education
527
9.4%
289
10.4%

Health
452
8.1%
234
8.4%

Banking
175
3.1%
91
3.3%

Insurance
118
2.1%
68
2.5%

Other
4516
44.0%
1256
45.3%

DK/Refused
209
3.8%
73
2.6%

Base:  All employed household members age 16 and older.

Table P-9

How long has respondent been  employed?


Recruited HH Frequencies (n=5589)
Recruited  (n=5589)
Completed HH Frequencies (n=2773)
Completed  (n=2773)

less than one year
831
14.9%
390
14.1%

1 - 1.9 years
530
9.5%
251
9.1%

2 - 2.9 years
456
8.2%
219
7.9%

3 - 3.9 years
355
6.4%
174
6.3%

4 - 4.9 years
227
4.1%
115
4.2%

5 or more years
3010
53.9%
1554
56.0%

DK/Refused
176
3.2%
66
2.4%

Base:  All employed household members age 16 and older.

Table P-10

If at work less than 5 yrs, was previous work in Bay Area? 

Previous work 

in Bay Area
Recruited HH frequencies (n=2895)
Recruited  (n=2895)
Completed HH Frequencies (n=1148)
Completed  (n=1148)

Yes
2182
75.4%
845
73.6%

No
697
24.1%
303
26.4%

Refused
14
0.5%
0
0.0%

Base:  All employed household members who worked less than 5 years at job .

Table P-11

Is respondent a homemaker, unemployed, etc.


Recruited HH Frequencies (n=1284)
Recruited  (n=1284)
Completed HH Frequencies (n=651)
Completed  (n=651)

Homemaker
345
26.9%
164
25.2%

Unemployed
184
14.3%
58
8.9%

Retired
659
51.3%
387
59.4%

Other
62
4.8%
28
4.3%

None of the above
29
2.3%
11
1.7%

Refused
5
0.4%
3
0.5%

Base: Other HH members who are at least 16 and don’t work. 

Table P-12

Household Members that are Students 

Student 
Recruited HH Frequencies (n=10068)
Recruited  (n=10068)
Completed HH Frequencies (n=4870)
Completed  (n=4870)

Student 
2895
28.8%
1277
26.2%

Not a student
7167
71.2%
3593
73.8%

Don’t know/refused
6
0.1%
--
--

Base:  All household members. 

Table P-13

Status of Students 

Status 
Recruited HH Frequencies (n=2895)
Recruited  (n=2895)
Completed HH Frequencies (n=1276)
Completed  (n=1276)

Full time
2182
75.4%
945
74.1%

Part time
698
24.1%
327
25.6%

Refused
15
0.5%
4
0.3%

Base:  All students. 

Table P-14

What type of school is that? 

School 
Recruited HH Frequencies (n=2895)
Recruited  (n=2895)
Completed HH Frequencies (n=1276)
Completed  (n=1276)

Daycare
186
6.4%
95
7.5%

Preschool
468
16.2%
225
17.6%

Elem (k-6)
855
29.5%
395
31.0%

Middle (7-8)
383
13.2%
159
12.5%

High (9-12)
445
15.4%
186
14.6%

Vocational / technical
49
1.7%
12
0.9%

College
403
13.9%
156
12.2%

Post-grad
28
1.0%
13
1.0%

Other
50
1.7%
26
2.0%

DK/Refused
28
1.0%
9
0.7%

Base:  All students. 

Table P-15

Household Members that do Volunteer Work 

Volunteer Status
Recruited HH Frequencies (n=8221)
Recruited  (n=8221)
Completed HH Frequencies (n=4084)
Completed  (n=4084)

Volunteer 
2090
25.4%
1164
28.5%

Not a volunteer
6010
73.1%
2901
71.0%

Don’t know/refused
121
1.5%
19
0.5%

Base:  All household members age 15 or older.

Table P-16

Licensed Household Members 

Licensed to Drive
Recruited HH Frequencies (n=8221)
Recruited (n=8221)
Recruited HH Frequencies (n=4084)
Completed  (n=4084)

Yes
7202
88.1%
3687
91.2%

No
886
10.8%
350
8.7%

Don’t know/refused
133
1.6%
47
0.1%

Base:  All household members age 15 or older.

Table P-17

Disabled Household Members 

Disability
Recruited HH Frequencies (n=10068)
Recruited (n=10068)
Completed HH Frequencies (n=4876)
Completed  (n=4876)
Census

Disabled
403
4.0%
191
3.9%
12.5%

Not disabled
9526
94.6%
4656
95.5%
87.5%

Don’t know/Refused
139
1.4%
29
0.6%
--

Base:  All household members.

Table P-18

Type of Disability 

Disability
Recruited HH Frequencies (n=403)
Recruited (n=403)
Completed HH Frequencies (n=191)
Completed  (n=191)

Blind/visual
26
6.5%
14
7.3%

Transferable wheelchair
21
5.2%
9
4.7%

Non transferable wheelchair
2
0.5%
0
0.0%

Deaf / Hearing impaired
12
3.0%
5
2.6%

Mentally disabled
24
6.0%
9
4.7%

Cane / Walker
32
7.9%
16
8.4%

Other
262
65.0%
128
67.0%

Refused
24
6.0%
10
5.2%

Base:  All disabled household members.

Table P-19

Personal income in 1995?

Income Category
Recruited HH Frequencies (n=1432)
Recruited Persons (n=1432)
Completed HH Frequencies (n=803)
Completed Persons (n=803)
Census

Data



Less than $5,000
65
4.5%
18
2.2%
--

$5,000 but less than $10,000
66
4.6%
33
4.1%
--

$10,000 but less than $15,000
96
6.7%
39
4.9%
--

$15,000 but less than $20,000
124
8.7%
52
6.5%
--

$20,000 but less than $25,000
155
10.8%
93
11.6%
--

$25,000 but less than $30,000
110
7.7%
70
8.7%
--

$30,000 but less than $35,000
118
8.2%
75
9.3%
--

$35,000 but less than $40,000
113
7.9%
75
9.3%
--

$40,000 but less than $45,000
102
7.1%
60
7.5%
--

$45,000 but less than $50,000
69
4.8%
46
5.7%
--

$50,000 but less than $60,000
104
7.3%
68
8.5%
--

$60,000 but less than $75,000
67
4.7%
48
6.0%
--

$75,000 but less than $100,000
50
3.5%
32
4.0%
--

$100,000 but less than $125,000
20
1.4%
12
1.5%
--

$125,000 or more
26
1.8%
15
1.9%
--

Don’t know
66
4.6%
32
4.0%
--

Refused
81
5.7%
35
4.4%
--

Base:  Individuals reporting income.

Chapter 2

The second chapter contains unweighted tabulations for each variable in the household, person, vehicle, activity, and trip files.  The data used are for households that have been completed.  They are, furthermore, compared to Census data to assess the effects of response bias on the final sample.   The primary concern in this chapter is to identify missing or extreme values which highlight non-response problems. 

There appear to be few non-response problems.  Variables that have a large number of missing values are discussed below, along with examples of field procedures that have been implemented as solutions.  As with the non-response problems in CHAPTER 1, the corrective measures taken here were implemented earlier this fall.

· Refusal rates for household income (defined as “refused” and “don’t know”) totaled 11.2% for completed households.  Interviewers have been provided special training in income refusal turn-arounds in a concerted attempt to reduce missing income data to less than 9%.

· Refusal rates for miles per gallon (defined as “refused” and “don’t know”) totaled 24.2% for completed households.  The likely explanation for this high rate of refusal is that many people simply do not know how many miles per gallon they get from their cars.  There is little that can be done to improve the response rate for this question.  If respondents do not know how many miles per gallon they get, they cannot provide the interviewers with that information.

Household Data
Table H-1

Including yourself, how many people live with you at your address?

Household Size
Completed Households (n=2215)
Census

Data



1 person
33.6%
26.0%

2 person
35.2%
32.3%

3 person
15.1%
16.7%

4 person
10.9%
13.9%

5 person
3.8%
for 5+ 11.1%

6 person
0.9%


7 person
0.3%


8 person
0.1%


9 person
0.1%


Base:  All households.

Table H-2

How many motor vehicles, including cars, trucks, vans, and motorcycles,

are available for use by all  members of the household?

# Vehicles Available
Completed Households (n=2215)
Census

Data



0 vehicles
5.7%
10.3%

1 vehicle
35.4%
32.1%

2 vehicles
39.6%
36.8%

3 vehicles
13.8%
14.5%

4 vehicles
3.4%
for 4+ 6.3%

5 vehicles
0.9%


6 vehicles
0.6%


6+ vehicles
0.5%


DK / Refused
5.3%


Base:  All households.
Table H-3

How many mopeds

are available for use by all  members of the household?

# Vehicles Available
Completed Households (n=2215)

0 mopeds
98.4%

1 mopeds
1.0%

2 mopeds
0.0%

3 mopeds
0.1%

3+ mopeds
0.0%

DK / Refused
0.4%

Base:  All households.
Table H-4

How many bicycles are available for use by all  members of the household?

# Vehicles Available
Completed Households (n=2215)

0 vehicles
40.4%

1 vehicle
23.6%

2 vehicles
19.4%

3 vehicles
7.8%

4 vehicles
5.6%

5 vehicles
1.7%

6 vehicles
0.7%

6+ vehicles
0.6%

DK / Refused
0.4%

Base:  All households.
Table H-5

What was your total income from all sources in 1995?

Income Category
Completed Households (n=2215)
Census

Data

Less than $5,000
0.7%
3.2%

$5,000 but less than $10,000
1.5%
6.1%

$10,000 but less than $15,000
3.1%
5.7%

$15,000 but less than $20,000
3.0%
5.9%

$20,000 but less than $25,000
3.8%
6.6%

$25,000 but less than $30,000
5.5%
6.6%

$30,000 but less than $35,000
4.2%
7.0%

$35,000 but less than $40,000
7.1%
6.4%

$40,000 but less than $45,000
6.0%
6.5%

$45,000 but less than $50,000
6.0%
5.7%

$50,000 but less than $60,000
9.3%
10.1%

$60,000 but less than $75,000
10.4%
11.1%

$75,000 but less than $100,000
12.2%
9.9%

$100,000 but less than $125,000
4.7%
4.3%

$125,000 or more
5.9%
4.8%

Don’t know
5.6%
--

Refused
11.2 %
--

Base:  All households with related members.

Table H-6 

In what type of dwelling do you live?  Do you live in a ...

Type of Dwelling
Completed Households (n=2215)
Census

Data

Single family, detached unit
62.8%
62.5%

Duplex unit
4.9%
--

Apartment
20.5%
--

Condominium/ Townhouse
9.0%
--

Mobile Home or Trailer
1.0%
--

Hotel or Motel
0.0%
--

Group Quarters
0.2%
--

Other
1.0%
--

Don’t know/Refused
0.5%
--

Base:  All households.

Table H-7

Length of time living in current residence.

Years of Residence
Completed Households (n=2215)

Less than 1 year
10.9%

1 - 1.9 years
8.0%

2 - 2.9 years
7.7%

3 - 3.9 years
6.5%

4 - 4.9 years
4.9%

5 or more years
61.3%

Dk/ Refused
0.6%

Base:  All households.

Table H-8

If length of time living in current residence is less than 

5 years then was previous residence in the Bay Area?

Previous Residence in Bay Area
Completed Households (n=838)

Yes
77.3%

No
22.7%

Table H-9

Do you own or rent?

Type of Ownership
Completed Households (n=2215)
Census

Data



Own/Buying
62.6%
56.4%

Rent
36.4%
43.6%

Don’t know/refused
1.0%
--

Base:  All households.

Table H-10

Number of Employed People in the Household

Number of People Employed
Completed Households (n=2215)
Census

Data



0 employed
17.7%
20.9%

1 employed
44.0%
36.7%

2 employed
33.5%
33.1%

3 employed
3.9%
for 3+ 9.3%

4 employed
0.8%


5 employed
0.0%


6 employed
0.0%


7 employed
0.0%


DK / Refused
0.0%


Base:  All households.

Table H-11

Listed versus Unlisted Sample

Listed versus Unlisted
Completed Households (n=2215)

Listed
16.6%

Unlisted
83.4%

Person Data

Table P-1

Age of Household Members

Age
Completed (n=4876)
Census

0 to 4 years
5.3%
7.1%

5 to 9 years
6.0%
6.6%

10 to 14 years
5.7%
5.9%

15 to 19 years
4.5%
6.1%

20 to 24 years
4.4%
7.7%

25 to 34 years
16.3%
19.5%

35 to 44 years
18.5%
17.3%

45 to 54 years
16.0%
10.9%

55 to 64 years
9.7%
8.0%

65 to 74 years
8.1%
6.5%

75 to 84 years
3.2%
3.5%

85 or more years
0.5%
1.1%

Don’t know/refused
1.8%
--

Base: All Household members.
Table P-2

Relation of Household Members to Head of Household 

Relationship
Completed (n=4876)

Head of Household
45.3%

Husband/Wife/Unmarried Partner
24.9%

Mother/Father-In-Law
2.5%

Brother/Sister
1.0%

Grandfather/Grandmother
0.1%

Son/Daughter
23.0%

Aunt/Uncle
0.1%

Other Relative (Niece, Nephew, Cousin)
0.7%

Other Non-Related (Room-Mate)
2.1%

Don’t Know/Refused
0.2%

Base:  All household members.

Table P-3

Ethnicity

Ethnicity
Completed  (n=4876)
Census

Hispanic
7.6%
15.3%

White, non-Hispanic
73.8%
60.7%

Black, non-Hispanic/African-American
5.7%
8.6%

Asian/Pacific Islander
9.3%
14.7%

Other
1.8%
0.7%

Don’t know/refused
1.8%
--

Base:  All household members.

Table P-4

Gender of Household Members 

Gender
Completed  (n=4876)
Census

Male
48.9%
48.1%

Female
50.9%
51.9%

Don’t know/Refused
0.2%
--

Base:  All household members.

Table P-5

Employment Status for Household Members age 16 and older 

Employment Status
Completed  (n=3989)
Census

Employed 
69.5%
68.7%

Not employed
30.5%
31.3%

Don’t know/Refused
--
--

Base:  All household members age 16 and older.

Table P-6

How many jobs does the respondent have?

Number of jobs
Completed  (n=2773)

1 
94.1%

2
5.2%

3
0.5%

4
0.0%

5
0.0%

Refused
0.2%

Base:  All employed household members age 16 and older.

Table P-7

Is this person employed by ...


Completed  (n=2773)

Private for profit
66.6%

Private non profit
6.9%

Local gov’t
6.7%

State gov’t
4.4%

Federal gov’t
2.9%

Self employed
11.7%

Works without pay
0.2%

DK/Refused
1.0%

Base:  All employed household members age 16 and older.

Table P-8

Is this person employed by ...


Completed  (n=2773)

Manufacturing
13.7%

Wholesale trade
3.5%

Retail trade
10.2%

Education
10.4%

Health
8.4%

Banking
3.3%

Insurance
2.5%

Other
45.3%

DK/Refused
2.6%

Base:  All employed household members age 16 and older.

Table P-9

How long has respondent been  employed?


Completed  (n=2773)

less than one year
14.1%

1 - 1.9 years
9.1%

2 - 2.9 years
7.9%

3 - 3.9 years
6.3%

4 - 4.9 years
4.2%

5 or more years
56.0%

DK/Refused
2.4%

Base:  All employed household members age 16 and older.

Table P-10

If at work less than 5 yrs, was previous work in Bay Area? 


Completed  (n=1148)

Yes
73.6%

No
26.4%

Refused
0.0%

Base:  All employed household members who worked less than 5 years at job .

Table P-11

Is respondent a homemaker, unemployed, etc.


Completed  (n=651)

homemaker
25.2%

unemployed
8.9%

retired
59.4%

other
4.3%

none of the above
1.7%

Refused
0.5%

Base: Other HH members who are at least 16 and don’t work. 

Table P-12

Household Members that are Students 

Student 
Completed  (n=4870)

Student 
26.2%

Not a student
73.8%

Don’t know/Refused
--

Base:  All household members. 

Table P-13

Status of Students 

Status 
Completed  (n=1276)

Full time
74.1%

Part time
25.6%

Refused
0.3%

Base:  All students. 

Table P-14

What type of school is that? 

School 
Completed  (n=1276)

Daycare
7.5%

Preschool
17.6%

Elem (k-6)
31.0%

Middle (7-8)
12.5%

High (9-12)
14.6%

Vocational / technical
0.9%

College
12.2%

Post-grad
1.0%

Other
2.0%

Dk/Refused
0.7%

Base:  All students. 

Table P-15

Household Members that do Volunteer Work 

Volunteer Status
Completed  (n=4084)

Volunteer 
28.5%

Not a volunteer
71.0%

Don’t know/Refused
0.5%

Base:  All household members age 15 or older.

Table P-16

Licensed Household Members 

Licensed to Drive
Completed  (n=4084)

Yes
91.2%

No
8.7%

Don’t know/Refused
0.1%

Base:  All household members age 15 or older.

Table P-17

Disabled Household Members 

Disability
Completed  (n=4876)
Census

Disabled
3.9%
12.5%

Not disabled
95.5%
87.5%

Don’t know/refused
0.6%
--

Base:  All household members.

Table P-18

Type of Disability 

Disability
Completed  (n=191)

Blind/visual
7.3%

Transferable wheelchair
4.7%

Non transferable wheelchair
0.0%

Deaf/Hearing impaired
2.6%

Mentally disabled
4.7%

Cane/Walker
8.4%

Other
67.0%

Refused
5.2%

Base:  All disabled household members.

Table P-19

Personal income in 1995?

Income Category
Completed Persons (n=803)
Census

Data



Less than $5,000
2.2%
--

$5,000 but less than $10,000
4.1%
--

$10,000 but less than $15,000
4.9%
--

$15,000 but less than $20,000
6.5%
--

$20,000 but less than $25,000
11.6%
--

$25,000 but less than $30,000
8.7%
--

$30,000 but less than $35,000
9.3%
--

$35,000 but less than $40,000
9.3%
--

$40,000 but less than $45,000
7.5%
--

$45,000 but less than $50,000
5.7%
--

$50,000 but less than $60,000
8.5%
--

$60,000 but less than $75,000
6.0%
--

$75,000 but less than $100,000
4.0%
--

$100,000 but less than $125,000
1.5%
--

$125,000 or more
1.9%
--

Don’t know
4.0%
--

Refused
4.4%
--

Base:  Individuals reporting income.

Vehicle data

Table V-1

Make of vehicle

Household Size
Completed Households (n=7746)
Percent



Acura
212
2.7%

Audi
41
0.5%

BMW
143
1.8%

Buick
153
2.0%

Cadillac
150
1.9%

Chevrolet
803
10.2%

Chrysler
86
1.1%

Dihatsu
9
0.1%

Dodge
340
4.3%

Eagle
8
0.1%

Ford
1188
15.1%

Honda
716
9.1%

Hyundai
39
0.5%

Isuzu
51
0.7%

Infiniti
20
0.3%

Jaguar
16
0.2%

Jeep
148
1.9%

Lexus
37
0.5%

Lincoln
57
0.7%

Mercury
156
2.0%

Mazda
222
2.8%

Mercedes
122
1.6%

Mitsubishi
92
1.2%

Nissan
382
4.9%

Oldsmobile
192
2.4%

Peugeot
8
0.1%

Plymouth
146
1.9%

Pontiac
144
1.8%

Saab
38
0.5%

Saturn
57
0.7%

Subaru
57
0.7%

Renault
2
0.0%

Toyota
901
11.5%

Volkswagen
297
3.8%

GMC
97
1.2%

Volvo
130
1.7%

Amc
7
0.1%

DK/ Refused
316
4.0%

Other
261
3.3%

Trip data

Table T-1

Was a House hold vehicle used for this trip? 

Type of vehicle
Total  n=(30990)
Percent

Household vehicle
73.8%
73.8%

Non-household vehicle
5.0%
5.0%

Don’t know/Refused
0.0%
0.0%

Table T-2

If Household vehicle used, which one?

Car number
Completed  n=(29012)

1
47.1%

2
21.6%

3
4.0%

4
0.8%

5
0.2%

6
0.0%

7
0.0%

Table T-3

Were you a passenger or a driver?

Passenger/ Driver
Completed  n=(191)

Driver
58.0%

Passenger
20.8%

Table T-4

How many where in the car including your self?

Persons
Completed  n=(30928)

1
53.5%

2
27.7%

3
11.4%

4
4.7%

5
1.6%

6
0.5%

7
0.5%

8
0.0%

Table T-5

Of those that where with you how many are Household members?

Number of house hold members
Completed  n=(14370)

1
17.9%

2
52.6%

3
20.3%

4
6.6%

5
2.0%

6
0.4%

7
0.2%

Base : those with vehicle occupancy >1

Table T-6

If # of non Household members is > 0 was the trip pre arranged?

Type of trip
Completed

n=(3583)

Pre-arranged
98.8%

Informal/ casual carpool
1.1%

Other
0.0%

Table T-7

Where did you park?

Parking
Completed

n=(3583)

Street
11.1%

Parking lot/ garage
33.7%

Drive through
0.7%

Pick up/ drop off
10.2%

Did not park
0.3%

In drive way or garage
22.7%

Table T-8

What was the parking cost?

Parking cost.
Completed

n=(17573)

Free- no fee charged
95.9%

Ticket validated - no cost to me
0.2%

Paid for ticket, but was reimbursed
0.1%

Paid $x for parking
3.7%

Cost was $x, split with others in vehicle
0.0%

Other
0.1%

Refused
0.1%

Table T-9

What time frame was that parking cost for?

Time frame
Completed

n=(638)

Hourly
46.4%

Daily
28.7%

Weekly
0.0%

Monthly
14.7%

Semesterly
7.2%

Yearly
3.0%

Table T-10

How did you pay for the trip (Bus)?

Payment
Completed

n=(974)

Cash
39.1%

Bart plus
1.5%

Transfer
6.4%

Cash plus transfer
1.8%

Bart/ Muni transfer
4.7%

Other
46.4%

Table T-11

How did you pay for this trip (Bart)?

Payment
Completed

n=(684)

Bart blue ticket
52.3%

Bart red ticket
2.5%

Bart green ticket
4.1%

Bart plus
4.1%

Other
37.0%

Activity Data

Table A-1

Travel Mode to Activity (n=39331)

Response
Frequency
Percent

Personal Vehicle (driver)
22803
58.0%

Personal Vehicle (passenger)
8188
20.8%

Walk
5669
14.4%

BART
745
1.9%

Muni
611
1.6%

Bicycle
387
1.0%

Other Transit Providers
382
1.0 %

AC Transit
161
0.4%

Golden Gate Transit
69
0.2%

Taxi
68
0.2%

CalTrain
26
0.1%

Ferry
14
0.0%

Central Contra Costa County Connection
11
0.0%

San Mateo County Transit
6
0.0%

Other
190
0.5%

Base:  Unlinked trips reported by households entered and processed through 08/27/96

Table A-2

Activities Reported (n=122210)

Activity
Frequency
Percent

Trip
36542
29.9%

Meals/Preparing Meals
15765
12.9%

Sleep
13930
11.4%

Amusements at home
10856
8.9%

Work/Work-related
7812
6.4%

Hygiene
6690
5.5%

Multiple Activities
4163
3.4%

Household Maintenance/Chores
4099
3.4%

Shopping
3699
3.0%

Rest/relaxation
2986
2.4%

School
2720
2.2%

Household/Family Obligations
2513
2.1%

Visiting (write letters, phone, in-person visits)
2184
1.8%

Household/Personal Business
1814
1.5%

Exercise/Athletics
1413
1.2%

Morning Routine (hygiene, meal, read paper, etc.)
1280
1.0%

Amusements outside the home
598
0.5%

Religion/Civil Service
378
0.3%

Out of area
374
0.3%

Hobbies
366
0.3%

Medical Services
352
0.3%

Computer work
278
0.2%

Personal Services
276
0.2%

Waiting
210
0.2%

Civic/Volunteer service
209
0.2%

Entertainment
194
0.2%

Wait for Transit
101
0.1%

Professional Service
16
0.0%

Other
391
0.3%

Base:  All activities reported by households.

Table A-3

Activity Duration (n=122210)

Duration
Percent

5 minutes or less
8.2%

5.1 minutes to 10.0 minutes
8.1%

10.1 minutes to 15.0 minutes
3.3%

15.1 minutes to 20.0 minutes
2.5%

20.1 minutes to 25.0 minutes
11.7%

25.1 minutes to 30.0 minutes
1.3%

30.1 minutes to 35.0 minutes
2.0%

35.1 minutes to 40.0 minutes
3.8%

40.1 minutes to 45.0 minutes
1.2%

45.1 minutes to 50.0 minutes
1.2%

50.1 minutes to 55.0 minutes
8.7%

55.1 minutes to 60.0 minutes
0.6%

60.1 minutes to 65.0 minutes
0.8%

65.1 minutes to 70.0 minutes
1.8%

70.1 minutes to 75.0 minutes
0.6%

75.1 minutes to 80.0 minutes
0.6%

80.1 minutes to 85.0 minutes
3.4%

85.1 minutes to 90.0 minutes
0.4%

90.1 minutes to 95.0 minutes
0.4%

95.1 minutes to 100.0 minutes
1.1%

100.1 minutes to 105.0 minutes
0.4%

105.1 minutes to 110.0 minutes
0.3%

110.1 minutes to 115.0 minutes
3.3%

115.1 minutes to 120.0 minutes
1.3%

2.0 Hours to 2.25 Hours
2.1%

2.25 Hours to 2.5 Hours
1.1%

2.5 Hours to 2.75 Hours
2.4%

2.75 Hours to 3.0 Hours
1.2%

3.0 Hours to 3.25 Hours
1.7%

3.25 Hours to 3.5 Hours
0.9%

3.5 Hours to 3.75 Hours
2.1%

3.75 Hours to 4.0 Hours
1.2%

4.0 Hours to 4.25 Hours
1.4%

4.25 Hours to 4.5 Hours
0.7%

4.5 Hours to 4.75 Hours
1.5%

4.75 Hours to 5.0 Hours
1.4%

5.0 Hours to 5.5 Hours
1.1%

5.50 Hours to 6.0 Hours 
0.8%

 6.0 Hours to 6.5 Hours
0.9%

 6.5 Hours to 7.0 Hours
0.7%

 7.0 Hours to 7.5 Hours
0.8%

 7.5 Hours to 8.0 Hours
0.8%

 8.0 Hours to 8.5 Hours
0.7%

 8.5 Hours to 9.0 Hours
1.0%

 9.0 Hours to 10.0 Hours
0.6%

 10.0 Hours to 11.0 Hours
0.4%

 11.0 Hours to 12.0 Hours
0.5%

Table A-3 (Cont.)

Activity Duration (n=122210)

Duration
Percent

 12.0 Hours to 13.0 Hours
0.2%

 13.0 Hours to 14.0 Hours
0.0%

 14.0 Hours to 15.0 Hours
0.1%

 15.0 Hours to 16.0 Hours
0.0%

 16.0 Hours to 17.0 Hours
0.1%

 17.0 Hours to 18.0 Hours
0.0%

 18.0 Hours to 19.0 Hours
0.0%

 19.0 Hours to 20.0 Hours
0.0%

 20.0 Hours to 21.0 Hours
0.1%

 21.0 Hours to 22.0 Hours
0.0%

 22.0 Hours to 23.0 Hours
0.0%

 23.0 Hours to 24.0 Hours
0.1%

Table A-4

Trip Duration (n=)

Duration
Percent

5 minutes or less
21.6%

5.1 minutes to 10.0 minutes
21.7%

10.1 minutes to 15.0 minutes
21.1%

15.1 minutes to 20.0 minutes
8.8%

20.1 minutes to 25.0 minutes
3.57%

25.1 minutes to 30.0 minutes
10.6%

30.1 minutes to 35.0 minutes
2.0%

35.1 minutes to 40.0 minutes
1.8%

40.1 minutes to 45.0 minutes
2.9%

45.1 minutes to 50.0 minutes
0.8%

50.1 minutes to 55.0 minutes
0.5%

55.1 minutes to 60.0 minutes
0.1%

60.1 minutes to 65.0 minutes
0.0%

65.1 minutes to 70.0 minutes
0.0%

70.1 minutes to 75.0 minutes
0.0%

75.1 minutes to 80.0 minutes
0.0%

80.1 minutes to 85.0 minutes
0.0%

85.1 minutes to 90.0 minutes
0.0%

90.1 minutes to 95.0 minutes
0.0%

95.1 minutes to 100.0 minutes
2.1%

100.1 minutes to 105.0 minutes
0.2%

105.1 minutes to 110.0 minutes
0.2%

110.1 minutes to 115.0 minutes
0.7%

115.1 minutes to 120.0 minutes
0.1%

2.0 Hours to 2.25 Hours
0.5%

2.25 Hours to 2.5 Hours
0.0%

2.5 Hours to 2.75 Hours
0.0%

2.75 Hours to 3.0 Hours
0.0%

3.0 Hours to 3.25 Hours
0.0%

Table A-4 (Cont.)

Trip Duration (n=)

Duration
Percent

3.25 Hours to 3.5 Hours
0.2%

3.5 Hours to 3.75 Hours
0.0%

3.75 Hours to 4.0 Hours
0.1%

4.0 Hours to 4.25 Hours
0.0%

4.25 Hours to 4.5 Hours
0.0%

4.5 Hours to 4.75 Hours
0.0%

4.75 Hours to 5.0 Hours
0.1%

5.0 Hours to 5.5 Hours
0.1%

5.50 Hours to 6.0 Hours 
0.0%

 6.0 Hours to 6.5 Hours
0.0%

 6.5 Hours to 7.0 Hours
0.0%

 7.0 Hours to 7.5 Hours
0.0%

 7.5 Hours to 8.0 Hours
0.0%

 8.0 Hours to 8.5 Hours
0.0%

 8.5 Hours to 9.0 Hours
1.0%

 9.0 Hours to 10.0 Hours
0.0%

 10.0 Hours to 11.0 Hours
0.0%

 11.0 Hours to 12.0 Hours
0.0%

 12.0 Hours to 13.0 Hours
0.0%

 13.0 Hours to 14.0 Hours
0.0%

 14.0 Hours to 15.0 Hours
0.1%

 15.0 Hours to 16.0 Hours
0.0%

 16.0 Hours to 17.0 Hours
0.1%

 17.0 Hours to 18.0 Hours
0.0%

 18.0 Hours to 19.0 Hours
0.0%

 19.0 Hours to 20.0 Hours
0.0%

 20.0 Hours to 21.0 Hours
0.1%

 21.0 Hours to 22.0 Hours
0.0%

 22.0 Hours to 23.0 Hours
0.0%

 23.0 Hours to 24.0 Hours
0.1%

Table A-5

Total Person Activities (n=4876)

Number of Activities
Day 1
Day 2

0
3.5%
3.3%

1 - 4
3.9%
5.7%

5 - 9
16.6%
22.4%

10 - 14
40.9%
41.5%

15 - 19
25.3%
19.7%

20 - 24
7.5%
5.8%

25 - 29
1.9%
1.2 %

30 - 34
0.3%
0.4%

35 - 40
0.1%
0.0%

Table A-6

Total Person Trips (n=4876)

Number of Trips
Day 1
Day 2

0
15.7%
15.8%

1 - 4
48.0%
47.9%

5 - 9
31.0%
31.6%

10 - 14
4.8%
4.2%

15 - 19
0.4%
0.5%

20 - 24
0.1%
0.0%

25 - 29
0.0%
0.0 %

Table A-7

Cars in Household (n=7844)

Number of Cars


1 car
48.8%

2 cars
32.5%

3 cars
11.9%

4 cars
3.9%

5 cars
1.5%

6 cars
0.9%

7 cars
0.5%

Table A-8

Miles/Gallon (n=7844)

Miles\Gallon
Frequency
Percentage

0
2
0.0%

1 - 9
126
1.7%

10 - 19
1768
22.5%

20 - 29
2979
38.0%

30 - 39
907
11.7%

40 - 49
105
1.4%

50 - 59
44
0.6%

60 - 69
5
0.1%

70 - 79
8
0.2%

80 - 89
4
0.0%

90 - 98
2
0.0%

DK/Refused
1894
24.2%

Table A-9

Year vehicle made (n=7844)

Year
Frequency
Percent

1900 - 1909
15
0.1%

1910 - 1919
4
0.0%

1920 - 1929
5
0.0%

1930 - 1939
10
0.0%

1940 - 1949
8
0.0%

1950 - 1959
41
0.5%

1960 - 1964
62
0.8%

1965 - 1969
189
2.4%

1970 - 1974
227
3.0%

1975 - 1979
483
6.2%

1980 - 1984
957
12.1%

1985 - 1989
2348
30.0%

1990 - 1994
2340
29.8%

1995 - 1996
698
8.9%

DK/Refused
5.9%
5.9%

Table A-10

Total Person Activities (n=4876)

Number of Activities
Day 1
Day 2

0
0.4%
0.0%

1 - 4
0.6%
1.3%

5 - 9
6.1%
8.8%

10 - 14
17.9%
18.6%

15 - 19
12.0%
15.1%

20 - 24
11.4%
13.1%

25 - 29
10.1%
10.2%

30 - 34
9.8%
8.9%

35 - 39
7.5%
6.9%

40 - 44
5.3%
5.0%

45 - 49
3.7%
3.2%

50 - 54
3.2%
3.0%

55 - 59
2.7%
1.9%

60 - 64
2.1%
1.0%

65 - 69
1.2%
0.7%

70 - 74
0.9%
0.8%

75 - 79
0.6%
0.6%

80 - 84
0.2%
0.4%

85 - 89
0.3%
0.0%

90 - 94
0.1%
0.0%

95 - 99
0.1%
0.0%

Table A-6

Total Person Trips (n=2215)

Number of Trips
Day 1
Day 2

0
4.0%
4.6%

1 - 4
27.8%
27.5%

5 - 9
32.1%
32.0%

10 - 14
19.4%
19.7%

15 - 19
9.2%
8.9%

20 - 24
3.6%
4.3%

25 - 29
2.2%
1.7%

30 - 34
1.0%
0.8%

35 - 39
0.3%
0.3%

40 - 44
0.1%
0.1%

44 - 49
0.0%
0.0 %

Chapter 3

The purpose of this section is to evaluate the completed household sample to determine whether the final sample may result in less than optimal numbers of cases for any variable in any of the nine geographic strata or in either the Control or Target sample stratum.  Key observations are as follows.

· The distribution of completed households across counties is fairly consistent with Control sample having an overall completion rate approximately 10% higher than Target sample.  We are on target to complete the required number of households for each county.  Santa Clara has proven to be the most difficult county to complete at 46% finished.  To compensate for the lag in the completion rate, the amount of sample available for this county has been disproportionately increased (starting in mid-October).  The rate of completion is closely monitored as it is used to determine the amount of sample generated for each county.

· We are required to complete 2,000 households in the Target sample and 1,750 households in the Control sample.  Based on field performance during the first half of data collection (i.e., 1,152 Target households and 1,063 Control households) we are on target to reach these completed numbers.  As we have discussed previously, the target sample requires a greater level of effort to locate than we had anticipated.  This issue has been dealt with through the purchase of a greater number of pieces of sample.  

· We anticipate sufficient numbers of observations on household and person variables for the Target and Control sample.  In evaluating the tables that follow in this section, we did not observe any variances on person or household variables between the Control and Target sample.

Household Data

Table H-1

Completed Households by County and Control/Target








Control Frequency

(n=1063)
Control

Percentage


Target

Frequency

(n=1152)
Target

Percentage

Alameda
242
22.8%
450
39.1%

Contra Costa
146
13.7%
395
34.3%

Marin
47
4.4%
0
0.0%

Napa
30
2.8%
15
1.3%

San Francisco
173
16.3%
181
15.7%

San Mateo
110
10.3%
55
4.8%

Santa Clara
187
17.6%
5
0.4%

Solano
51
4.8%
51
4.4%

Sonoma
77
7.2%
0
0.0%

Base:  All completed households.

Table H-1

Including yourself, how many people live with you at your address?

Household Size
Control

frequency (n=1063)
Control

percentage (n=1063)
Target

frequency

(n=1152)
Target

percentage

(n=1152)
Census

Data



1 person
358
33.7%
387
33.6%
26.0%

2 person
368
34.6%
412
35.8%
32.3%

3 person
163
15.3%
172
14.9%
16.7%

4 person
113
10.6%
128
11.1%
13.9%

5 person
48
4.5%
37
3.2%
for 5+ 11.1%

6 person
7
0.7%
12
1.0%


7 person
5
0.5%
1
0.1%


8  person
1
0.1%
1
0.1%


9 persons
0
0.0%
2
0.2%


Base:  All households completed.

Table H-2

How many motor vehicles, including cars, trucks, vans, and motorcycles,

are available for use by all  members of the household?

# Vehicles Available
Control

frequency (n=1063)
Control 

percentages

(n=1063)
Target 

frequency

(n=1152)
Target

percentages (n=1152)
Census

Data



0 vehicles
61
5.7%
66
5.7%
10.3%

1 vehicle
347
32.6%
438
38.0%
32.1%

2 vehicles
432
40.6%
445
38.6%
36.8%

3 vehicles
155
14.6%
151
13.1%
14.5%

4 vehicles
43
4.0%
32
2.8%
for 4+ 6.3%

5 vehicles
11
1.0%
10
0.9%


6 vehicles
8
0.8%
5
0.4%


6+ vehicles
6
0.6%
5
0.4%


DK/Refused
0
0.0%
0
0.0%


Base:  All households.

Table H-3

What was your total income from all sources in 1995?

Income Category
Control

frequency (n=1063)
Control

percentages (n=1063)
Target 

frequency

(n=1152)
Target

percentages (n=1152)
Census

Data



Less than $5,000
10
0.9%
5
0.4%
3.2%

$5,000 but less than $10,000
17
1.6%
16
1.4%
6.1%

$10,000 but less than $15,000
41
3.9%
27
2.3%
5.7%

$15,000 but less than $20,000
30
2.8%
37
3.2%
5.9%

$20,000 but less than $25,000
33
3.1%
51
4.4%
6.6%

$25,000 but less than $30,000
65
6.1%
56
4.9%
6.6%

$30,000 but less than $35,000
39
3.7%
54
4.7%
7.0%

$35,000 but less than $40,000
76
7.1%
81
7.0%
6.4%

$40,000 but less than $45,000
68
6.4%
64
5.6%
6.5%

$45,000 but less than $50,000
58
5.5%
75
6.5%
5.7%

$50,000 but less than $60,000
96
9.0%
110
9.5%
10.1%

$60,000 but less than $75,000
110
10.3%
120
10.4%
11.1%

$75,000 but less than $100,000
125
11.8%
145
12.6%
9.9%

$100,000 but less than $125,000
52
4.9%
51
4.4%
4.3%

$125,000 or more
69
6.5%
61
5.3%
4.8%

Don’t know
52
4.9%
71
6.2%
--

Refused
122
11.4%
128
11.1 %
--

Base:  All households with related members.

Table H-4 

In what type of dwelling do you live?  Do you live in a ...

Type of Dwelling
Control

frequency (n=1063)
Control

percentages (n=1063)
Target 

frequency

(n=1152)
Target 

percentages

(n=1152)
Census

Data



Single family, detached unit
708
66.6%
683
59.3%
62.5%

Duplex unit
58
5.5%
50
4.3%
--

Apartment
188
17.7%
265
23.0%
--

Condominium/ Townhouse
76
7.1%
124
10.8%
--

Mobile Home or Trailer
13
1.2%
10
0.9%
--

Hotel or Motel
0
0.0%
1
0.1%
--

Group Quarters
2
0.2%
2
0.2%
--

Other
14
1.3%
9
0.8%
--

Don’t know/refused
4
0.4%
8
0.7%
--

Base:  All households.

Table H-5

Do you own or rent?

Type of Ownership
Control

frequency (n=1063)
Control

percentage (n=1063)
Target

frequency (n=1152)
Target

percentage (n=1152)
Census

Data



Own/Buying
679
66.5%
707
58.9%
56.4%

Rent
456
32.9%
350
39.6%
43.6%

Don’t know/refused
17
0.6%
6
1.5 %
--

Base:  All households.

Table H-6 

Number of Employed People in the Household

Number of People Employed
Control

frequency (n=1063)
Control 

percentage

(n=1063)
Target

frequency (n=1152)
Target

percentage (n=1152)
Census

Data



0 employed
211
19.8%
181
15.7%
20.9%

1 employed
455
42.8%
520
45.1%
36.7%

2 employed
340
32.0%
402
34.9%
33.1%

3 employed
44
4.1%
42
3.6%
for 3+ 9.3%

4 employed
12
1.1%
6
0.5%


5 employed
0
0.0%
1
0.1%


6 employed
0
0.0%
0
0.0%


7 employed
1
0.1%
0
0.0%%


Base:  All households.

Person Data

Table P-1

Age of Household Members

Age
Control Frequencies (n=2353)
Control Percentages (n=2353)
Target Frequencies (n=2523)
Target Percentages

(n=2523)
Census

0 to 4 years
124
5.3%
134
5.3%
7.1%

5 to 9 years
136
5.7%
158
6.3%
6.6%

10 to 14 years
126
5.4%
151
6.0%
5.9%

15 to 19 years
106
4.5%
115
4.5%
6.1%

20 to 24 years
94
4.0%
121
4.8%
7.7%

25 to 34 years
367
15.6%
428
17.0%
19.5%

35 to 44 years
427
18.1%
471
18.6%
17.3%

45 to 54 years
369
15.7%
413
16.4%
10.9%

55 to 64 years
252
10.7%
222
8.8%
8.0%

65 to 74 years
218
9.3%
176
7.0%
6.5%

75 to 84 years
85
3.6%
69
2.7%
3.5%

85 or more years
15
2.1%
13
2.6%
1.1%

Don’t know/Refused
34
1.4%
52
2.1%
--

Base: All Household members.
Table P-2

Relation of Household Members to Head of Household 

Relationship
Control Frequencies (n=2353)
Control Percentages (n=2353)
Target Frequencies

 (n=2523)
Target Percentages

 (n=2523)

Head of Household
1063
45.2%
1148
45.5%

Husband/Wife/Unmarried Partner
577
24.5%
638
25.3%

Mother/Father-In-Law
66
2.8%
55
2.2%

Brother/Sister
29
1.2%
20
0.8%

Grandfather/Grandmother
3
0.1%
4
0.2%

Son/Daughter
539
22.9%
582
23.1%

Aunt/Uncle
3
0.1%
1
0.0%

Other Relative (Niece, Nephew, Cousin)
17
0.7%
18
0.7%

Other Non-Related (Room-Mate)
52
2.2%
49
1.9%

Don’t Know/Refused
4
0.2%
8
0.3%

Base:  All household members.

Table P-3

Ethnicity

Ethnicity
Control Frequencies  (n=2353)
Control Percentages (n=2353)
Target Frequencies  (n=2523)
Target Percentages (n=2523)
Census

Hispanic
156
6.6%
217
8.6%
15.3%

White, non-Hispanic
1793
76.2%
1804
71.5%
60.7%

Black, non-Hispanic/African-American
104
4.4%
172
6.8%
8.6%

Asian/Pacific Islander
218
9.3%
234
9.3%
14.7%

Other
50
2.1%
39
1.5%
0.7%

Don’t know/Refused
32
1.4%
57
2.3%
--

Base:  All household members.

Table P-4

Gender of Household Members 

Gender
Control Frequencies (n=2353)
Control Percentages (n=2353)
Target Frequencies (n=2523)
Target Percentages (n=2523)
Census

Male
1156
49.1%
1229
48.7%
48.1%

Female
1193
50.7%
1290
51.1%
51.9%

Don’t know/Refused
4
0.2%
4
0.2%
--

Base:  All  household members.

Table P-5

Employment Status for Household Members age 16 and older 

Employment Status
Control Frequencies (n=1943)
Control Percentages (n=1943)
Target  Frequencies (n=2046)
Target Percentages (n=2046)
Census

Employed 
1309
67.4%
1464
71.6%
68.7%

Not employed
634
32.6%
582
28.4%
31.3%

Don’t know/Refused
0
0.0%
0
0.0%
--

Base:  All household members age 16 and older.

Table P-6

Household Members that are Students 

Student 
Control  Frequencies (n=2348)
Control Percentages (n=2348)
Target Frequencies  (n=2522)
Target Percentages (n=2522)

Student 
599
25.5%
678
26.9%

Not a student
1749
74.5%
1844
73.1%

Don’t know/Refused
0
0.0%
0
0.0%

Base:  All household members. 

Table P-7

Household Members that do Volunteer Work 

Volunteer Status
Control  Frequencies (n=1989)
Control Percentages (n=1989)
Target Frequencies  (n=2095)
Target Percentages (n=2095)

Volunteer 
553
27.8%
611
29.2%

Not a volunteer
1429
71.8%
1472
70.3%

Don’t know/Refused
7
0.4%
12
0.6%

Base:  All household members age 15 or older.

Table P-8

Licensed Household Members 

Licensed to Drive
Control Frequencies (n=1964)
Control Percentages (n=1964)
Target Frequencies (n=2077)
Target Percentages (n=2077)

Yes
1794
91.3%
1893
91.1%

No
167
8.5%
183
8.8%

Don’t know/Refused
3
0.2%
1
0.0%

Base:  All household members age 15 or older.

Table P-9

Disabled Household Members 

Disability
Control Frequencies (n=2353)
Control Percentages (n=2353)
Target Frequencies  (n=2523)
Target Percentages (n=2523)
Census

Disabled
99
4.2%
92
3.6%
12.5%

Not disabled
2241
95.2%
2415
95.7%
87.5%

Don’t know/Refused
13
0.6%
16
0.6%
--

Base:  All household members.

Table P-10

Personal income in 1995?

Income Category
Control Persons Frequencies (n=384)
Control Persons Percentages (n=384)
Target

 Persons Frequencies (n=419)
Target

 Persons Percentages (n=419)
Census

Data



Less than $5,000
10
2.6%
8
1.9%
--

$5,000 but less than $10,000
19
4.9%
14
3.3%
--

$10,000 but less than $15,000
15
3.9%
24
5.7%
--

$15,000 but less than $20,000
27
7.0%
25
6.0%
--

$20,000 but less than $25,000
51
13.3%
42
10.0%
--

$25,000 but less than $30,000
37
9.6%
33
7.9%
--

$30,000 but less than $35,000
37
9.6%
38
9.1%
--

$35,000 but less than $40,000
33
8.6%
42
10.0%
--

$40,000 but less than $45,000
23
6.0%
37
8.8%
--

$45,000 but less than $50,000
18
4.7%
28
6.7%
--

$50,000 but less than $60,000
32
8.3%
36
8.6%
--

$60,000 but less than $75,000
22
5.7%
26
6.2%
--

$75,000 but less than $100,000
15
3.9%
17
4.1%
--

$100,000 but less than $125,000
5
1.3%
7
1.7%
--

$125,000 or more
8
2.1%
7
1.7%
--

Don’t know
13
3.4%
19
4.5%
--

Refused
19
4.9%
16
3.8%
--

Base:  Individuals reporting income.

Bridge Crossing Statistics

Table B-1

Bridge Crossing Incidence – Respondents


Control

Frequencies

(n=1063)
Control

Percentages

(n=1063)
Target

Frequencies

(n=1152)
Target

Percentages

(n=1152)

3 or more days/week
120
11.3%
214
18.6%

1-2 days per week
118
11.1%
195
16.9%

Less than once a week
436
41.0%
702
60.9%

Do not cross
388
36.5%
41
3.6%

Don’t know/Refused
1
0.1%
0
0.0%

Base:  All respondents.

Table B-2

Bridge Crossing Incidence - Other Household Members


Control

Frequencies

(n=705)
Control

Percentages

(n=705)
Target

Frequencies

(n=765)
Target

Percentages

(n=765)

3 or more days/week
66
9.4%
110
14.4%

1-2 days per week
56
7.9%
80
10.5%

Less than once a week
223
31.6%
303
39.6%

Do not cross
343
48.7%
259
33.9%

Don’t know/Refused
17
2.4%
13
1.7%

Base:  All other household members.

Table B-3

Time of Travel – Respondent

Time
Control

Frequencies

(n=674)
Control

Percentages

(n=674)
Target

Frequencies

(n=1111)
Target

Percentages

(n=1111)

6 a.m. to 9 a.m.
226
33.5%
385
34.7%

3 p.m. to 6 p.m.
241
35.8%
438
39.4%

Some other time
463
68.7%
748
67.3%

Don’t know/Refused
2
0.3%
4
0.4%

Base:  All Bay Bridge corridor-using respondents, multiple responses allowed.

Table B-4

Time of Travel - Other Household Members

Time
Control

Frequencies

(n=345)
Control

Percentages

(n=345)
Target

Frequencies

(n=493)
Target

Percentages

(n=493)

6 a.m. to 9 a.m.
131
38.0%
194
39.4%

3 p.m. to 6 p.m.
135
39.1%
194
39.4%

Some other time
213
61.7%
323
65.5%

Don’t know/Refused
2
0.6%
1
0.2%

Base:  All other Bay Bridge corridor-using household members, multiple responses allowed.

Table B-5

Bridge Crossing Incidence - Respondent Modes

Modes Used
Control

Frequencies

(n=674)
Control

Percentages

(n=674)
Target

Frequencies

(n=1111)
Target

Percentages

(n=1111)

Drive alone/Carpool 2
513
76.1%
815
73.4%

Carpool 3+
167
24.8%
243
21.9%

AC Transit
106
15.7%
91
8.2%

BART
77
11.4%
485
43.7%

Ferry
68
10.1%
64
5.8%

Other
14
2.1%
25
2.3%

Base:  All Bay Bridge corridor-using respondents, multiple responses allowed.

Table B-6

Bridge Crossing Incidence - OHM Modes

Modes Used
Control Frequencies

(n=345)
Control Percentages

(n=345)
Target Frequencies

(n=493)
Target Percentages

(n=493)

Drive alone/Carpool 2
272
78.8%
360
73.0%

Carpool 3+
79
22.9%
116
23.5%

AC Transit
25
7.3%
26
5.3%

BART
110
31.9%
184
37.3%

Ferry
34
9.8%
19
3.9%

Other
5
1.5%
9
1.8%

Base:  All other Bay Bridge corridor-using household members, multiple responses allowed.

Table B-7

Casual Carpool Incidence Among Bridge Crossing Households

Casual Carpool
Control Frequencies

(n=1063)
Control Percentages

(n=1063)
Target Frequencies

(n=1152)
Target Percentages

(n=1152)

Yes
94
8.8%
160
13.9%

No
969
91.2%
992
86.1%

Base:  All Bay Bridge corridor-using households.

Activity Data

Table A-1

Mean Activity and Trip Rates for Control

Rate
N
Day 1
Day 2
Total

Household Activity Rate
1152
27.52
25.34
53.70

Household Trip Rate
1152
8.77
8.79
17.55

Person Activity Rate
2353
12.74
11.66
24.40

Person Trip Rate
2353
3.92
3.84
7.76

Base:  Completed households entered and processed through 08/27/96.

Table A-2

Mean Activity and Trip Rates for Target

Rate
N
Day 1
Day 2
Total

Household Activity Rate
1063
28.04
25.70
54.20

Household Trip Rate
1063
8.71
8.52
17.23

Person Activity Rate
2523
12.71
11.76
24.48

Person Trip Rate
2523
4.00
4.01
8.01

Base:  Completed households entered and processed through 08/27/96.

Table A-3

Mean Trips by Household Size – Control

Household Size
N
Mean Trips 

Day 1
Mean Trips 

Day 2

1 person
358
4.96
4.57

2 person
368
7.78
7.87

3 person
163
10.59
10.94

4 person
113
15.96
14.56

5 person
48
17.48
17.25

6 person
7
21.00
18.00

7 person
5
16.20
22.20

8 person
1
28.00
29.00

Base:  All trips reported by households entered and processed through 08/27/96.

Table A-4

Mean Trips by Household Size – Target

Household Size
N
Mean Trips 

Day 1
Mean Trips 

Day 2

1 person
387
4.64
5.00

2 person
412
8.21
8.40

3 person
172
10.79
10.42

4 person
128
16.12
15.48

5 person
37
17.92
17.22

6 person
12
20.17
18.83

7 person
1
17.00
9.00

8 person
1
37.00
55.00

9 person
2
22.00
14.00

Base:  All trips reported by households entered and processed through 08/27/96.

Table A-5

Travel Mode to Activity - Control (n=18762)

Response
Frequency
Percent

Personal Vehicle (driver)
11155
59.5%

Personal Vehicle (passenger)
3839
20.5%

Walk
2579
13.7%

Muni
289
1.5%

BART
236
1.3%

Bicycle
196
1.0%

Other Transit Providers
184
1.0%

AC Transit
67
0.4%

Golden Gate Transit
55
0.3%

Taxi
34
0.2%

CalTrain
22
0.1%

Ferry
10
0.1%

San Mateo County Transit
5
0.0%

Central Contra Costa County Connection
2
0.0%

Other
89
0.5%

Base:  Unlinked trips reported by households entered and processed through 08/27/96

Table A-6

Travel Mode to Activity - Target (n=20568)

Response
Frequency
Percent

Personal Vehicle (driver)
11648
56.6%

Personal Vehicle (passenger)
4349
21.1%

Walk
3090
15.0%

BART
509
2.5%

Muni
322
1.6%

Other Transit Providers
198
1.0%

Bicycle
191
0.9%

AC Transit
94
0.5%

Taxi
34
0.2%

Golden Gate Transit
14
0.1%

Central Contra Costa County Connection
9
0.0%

CalTrain
4
0.0%

Ferry
4
0.0%

San Mateo County Transit
1
0.0%

Other
101
0.5%

Base:  Unlinked trips reported by households entered and processed through 08/27/96

Table A-7

Activities Reported  - Control (n=59213)

Activity
Frequency
Percent

Trip
17656
29.8%

Meals/Preparing Meals
7684
13.0%

Sleep
6806
11.5%

Amusements at home
5277
8.9%

Work/Work-related
3706
6.3%

Hygiene
3215
5.4%

Multiple Activities
2074
3.5%

Household Maintenance/Chores
2025
3.4%

Shopping
1848
3.1%

Rest/relaxation
1462
2.5%

School
1238
2.1%

Household/Family Obligations
1141
1.9%

Visiting (write letters, phone, in-person visits)
1090
1.8%

Household/Personal Business
847
1.4%

Exercise/Athletics
689
1.2%

Morning Routine (hygiene, meal, read paper, etc.)
572
1.0%

Amusements outside the home
310
0.5%

Hobbies
202
0.3%

Religion/Civil Service
195
0.3%

Medical Services
182
0.3%

Out of area
159
0.3%

Computer work
154
0.3%

Personal Services
135
0.2%

Civic/Volunteer service
116
0.2%

Waiting
105
0.2%

Entertainment
90
0.2%

Wait for Transit
48
0.1%

Professional Service
8
0.0%

Other
179
0.3%

Base:  All activities reported by households.

Table A-8

Activities Reported  - Target (n=62990)

Activity
Frequency
Percent

Trip
18886
30.0%

Meals/Preparing Meals
8081
12.8%

Sleep
7124
11.3%

Amusements at home
5579
8.9%

Work/Work-related
4106
6.5%

Hygiene
3475
5.5%

Multiple Activities
2089
3.3%

Household Maintenance/Chores
2074
3.3%

Shopping
1851
2.9%

Rest/relaxation
1524
2.4%

School
1482
2.4%

Household/Family Obligations
1372
2.2%

Visiting (write letters, phone, in-person visits)
1094
1.7%

Household/Personal Business
967
1.5%

Exercise/Athletics
724
1.1%

Morning Routine (hygiene, meal, read paper, etc.)
708
1.1%

Amusements outside the home
288
0.5%

Out of area
215
0.3%

Religion/Civil Service
183
0.3%

Medical Services
170
0.3%

Hobbies
164
0.3%

Personal Services
141
0.2%

Computer work
124
0.2%

Waiting
105
0.2%

Entertainment
104
0.2%

Civic/Volunteer service
93
0.1%

Wait for Transit
53
0.1%

Professional Service
8
0.0%

Other
206
0.3%

Base:  All activities reported by households.

Revealed Preference Survey Results

Introduction

This report documents the design, implementation and results of the 1996 Bay Area Travel Study (BATS), conducted January through December 1996.  The survey is an essential element in the regional study of transportation activity and travel patterns.  It was conducted under the auspices of the Metropolitan Transportation Commission (MTC) of Oakland, CA.

The purpose of the study was to provide data for the continuing development and refinement of MTC’s Regional Travel Demand Forecasting Model, as well as to provide a better understanding of travel behavior in the Bay Area of California.  The resultant data set will be used to fulfill the model’s functions of estimating trip generation and distribution, mode choice, and network assignments. 

The 1996 BATS survey, like all recent household travel surveys, relied on the willingness of area residents to complete diary records of their daily activities and travel over a 48-hour period.  Recruitment of households was conducted through a "recruitment interview" in which respondents were informed of the survey, its purpose and the respondent’s obligation to complete diaries.  Data on households and household members were also collected during the recruitment interview. 

Participating households were assigned specific “travel days” to record their travel, during which household members were asked to record travel information in their diaries for a specified 48 hour period.  Immediately after the assigned date, households were contacted to retrieve the diary information.  In total, 5,857 households were recruited to participate in the study.  Of these, 3,678 households completed travel diaries, and the information was retrieved from all household members regardless of age.

The survey used a scientifically formulated sample design, appropriate instruments for data collection, a package of written materials to communicate with survey respondents, a toll-free survey hotline, and data collection, processing and reporting procedures that comported to standards of the Council of American Survey Research Organizations (CASRO).

This report presents the results and describes survey execution.  It is organized into chapters by major topic.  The chapters include:

Sample Methods

Survey Methods

Survey Results

Sample Methods

Design

The purpose of the Bay Area Travel Study is to provide information suitable for gaining an in-depth understanding of the activity and travel behavior of households and individuals within households.  The purpose of the sampling design is to collect data from a sufficient number of households to ensure that accurate Bay Area Travel Study data are obtained.

The Metropolitan Transportation Commission’s jurisdiction is comprised of nine counties, listed in Table 1.  Each county is further divided into superdistricts, defined by census tracts and traffic analysis zones.  While a superdistrict number was assigned to all sample pieces during geocoding, the focus of the sample design is at the county level.

The size of the universe is defined by the total number of households in the sampling frame.  According to preliminary 1996 projections by the Association of Bay Area Governments, the total number of households in the nine-county area is 2,339,160.

The proposed sample size for the 1996 Bay Area Travel Study was 3,750 households with complete activity and travel information.  This total was comprised of 1,750 “control” households that are randomly sampled and 2,000 “target” households identified as using the Bay Bridge corridor. 

The “control” sample is a stratified random sample of households drawn from the entire region, to serve as a “control” for the Bay Bridge study and to become the core of a long-term general-purpose panel for the region.  The sample was stratified by county, with a proportionate distribution of households across the counties.  The goals by county are shown in Table 1.

Table 1

Distribution of Households by County

County
# of 1996 Households
% of 1996 Households
Sample 

Goals

Alameda
491,210
21.0%
367

Contra Costa
322,60
13.8%
241

Marin
97,800
4.2%
73

Napa
44,460
1.9%
33

San Francisco
311,430
13.3%
233

San Mateo
247,300
10.6%
185

Santa Clara
539,520
23.1%
404

Solano
122,130
5.2%
91

Sonoma
162,710
6.9%
122

Total
2,339,160
100.0%
1,750

Source:  Association of Bay Area Government’s Preliminary 1996 Projections

The “target” sample is comprised of households that reported using the Bay Bridge corridor, identified through telephone screening efforts.  In essence, prior to including target sample households in the study, an interviewer confirmed that at least one household member was a regular user of the Bay Bridge corridor.  This sample will be used to monitor the effects of the congestion pricing demonstration.  The stratification of this sample needs to be able to support a detailed analysis of:

1. The effects of peak prices on current drive alone and shared ride (2 occupants) Bay Bridge users, including the small but critical group of low income drivers;  and

2. The effects of improved auto travel times on users of other important modes, such as BART, transbay bus, vanpools, formal carpools on the existing HOV bypass (3+ occupants), casual carpools on the existing HOV bypass, and ferry.

Unlike the control sample, the target sample was drawn based on incidence of Bay Bridge corridor-using households, therefore all target sample households must have at least one member who uses the Bay Bridge corridor.  Sample was randomly generated using RDD techniques for the targeted counties, then telephone screened for inclusion in the study.  Those households that did not report Bay Bridge corridor usage were deemed “not qualified” and discarded.  Using the 1990 Census data, the universe for the target sample is limited to six of the nine counties:  Alameda, Contra Costa, Napa, San Francisco, San Mateo, and Solano.  The goal of 2,000 completed surveys is proportionately distributed across these counties.

Table 2

Peak Hour Bay Bridge Corridor Using Households by County of Residence

County
Commuters
% Distribution
Target Sample

Alameda 
46,712
40.22%
804

Contra Costa  
38,835
33.44%
669

Napa (American Canyon, Napa, Rancho Del Mar)
930
0.8%
16

San Francisco 
18,131
15.61%
312

San Mateo (northern county)
5,744
4.95%
99

Solano (Benicia, Fairfield, Suisun City)
5,783
4.98%
100

Total
116,135
100.0%
2,000

Source of “Commuter” statistics:  Analysis of 1990 Census PUMS data by DHS Consulting.

A third type of sample included in the study is a subset of households that participated in the 1990 Bay Area Travel Study.  Of the 10,838 households that participated in that study, 859 were identified as meeting the criteria for target sample (i.e., they were Bay Bridge corridor using households) who also agreed to participate in future studies.  These households were contacted about participation in the 1996 Bay Area Travel Study, resulting in 167 completed interviews. 

An overall sample size of 3,750 is designed to achieve a household distribution (with sufficient numbers) by household size and income categories in the study area.  The sample size must also provide the proper balance between desired accuracy and cost.  The sample size is designed to attain a margin of error of 1.3 percent overall at the 90 percent confidence interval.  In addition, all strata achieve less than a 10 percent margin of error at the same confidence interval.

Generation

The sample of telephone numbers was generated by NuStats using a proprietary sample generation method.  Calculation of the required number of listed telephone numbers and unlisted telephone numbers took into account the working rate, the expected “geo-hit” rate, and the expected response rate.  In addition, a 30 percent excess sample was added to provide a “safety net” for routine estimation error on all of the factors identified.

NuStats used the strategy of “replicates” rather than replacement samples.  The total sample in the sample database (both control and target) was divided into replicates that are essentially independent samples of each study area.  To create replicates, first, the entire sample is generated.  Then, the sample numbers are randomly assigned to one of ten groups.  Each sample replicate or group was exhausted fully prior to a new one being opened and assigned to interviewers for data collection.  The sample control software was used to report demographic information by replicate.  This reporting monitors the quality and integrity of the sample.

Final Sample Composition

The definition of a completed household was one in which all household members provided activity and travel information for the entire 48-hour diary period.  A total of 3,678 households met this definition and are included in the final data set.  The distribution of completed households by control and target sample goals are shown in Tables 3 and 4.  Table 5 summarizes the completed households by sample type and county of residence.

Table 3

Distribution of Completed Households in Control Sample

County
# of 1996 Households
% of 1996 Households
Control Sample 

Goals
Control

Final

Sample

Alameda
491,210
21.0%
367
368

Contra Costa
322,60
13.8%
241
207

Marin
97,800
4.2%
73
67

Napa
44,460
1.9%
33
50

San Francisco
311,430
13.3%
233
254

San Mateo
247,300
10.6%
185
154

Santa Clara
539,520
23.1%
404
336

Solano
122,130
5.2%
91
88

Sonoma
162,710
6.9%
122
130

Total
2,339,160
100.0%
1,750
1,654

Source:  Association of Bay Area Government’s Preliminary 1996 Projections, 1996 Bay Area Travel Study

Table 4

Distribution of Completed Households in Target Sample

County
Commuters
% Distribution
Target Sample Goals
Target Final Sample

Alameda 
46,712
40.22%
804
749

Contra Costa  
38,835
33.44%
669
631

Napa 
930
0.8%
16
19

San Francisco 
18,131
15.61%
312
288

San Mateo (northern county)
5,744
4.95%
99
81

Solano 
5,783
4.98%
100
89

Total
116,135
100.0%
2,000
1,857

Source of “Commuter” statistics:  Analysis of 1990 Census PUMS data by DHS Consulting, 1996 Bay Area Travel Study

Table 5

Distribution of Completed Households by County and Sample Type

County
Control

Sample
Target

Sample
1990

Sample
Total

Alameda
368
749
79
1196

Contra Costa
207
631
41
879

Marin
67
0
2
69

Napa
50
19
3
72

San Francisco
254
288
21
563

San Mateo
154
81
4
239

Santa Clara
336
0
0
336

Solano
88
89
17
194

Sonoma
130
0
0
130

Total
1,654
1,857
167
3,678

Source: 1996 Bay Area Travel Study

Identification of Sample Non-Response Bias

Non-response bias in a survey data set occurs when certain individuals selected in a sample do not participate in the survey.  The concern is that “non-respondents will differ from respondents with regard to the survey variables, in which case the survey estimates based on the respondents alone will produce biased estimates of the overall population parameters.”
  The purpose of this section is to examine the extent to which non-response bias is an issue in the 1996 Bay Area Travel Study sample.

To ascertain the extent to which non-response bias is an issue with this data set, the household demographic characteristics for the 3,678 fully completed households are compared to population parameters - 1990 Census data.  As shown in Tables 6 through 10, non-responding households in the Bay Area Travel Study appear to have the following characteristics:

· households with 4 or more persons,

· households with no workers or more than 2 workers,

· households with no vehicles, 

· households earning less than $20,000,

· households earning between $60,000 but less than $75,000, and

· households that rent their residence.

Table 6

Comparison of Household Size with 1990 Census Data

Household Size
BATS Households

(n=3,678)
Census

Data
Difference

1 person
34.6%
26.0%
+8.6%

2 persons
34.1%
32.3%
+1.8%

3 persons
14.7%
16.7%
-2.0%

4+ persons
16.6%
25.0%
-8.4%

Total
100%
100%


Avg. HH Size
2.22
2.65


Source: 1996 Bay Area Travel Study (Base=all households).

Table 7

Comparison of Household Workers with 1990 Census Data

Household Workers
BATS Households

(n=3,678)
Census

Data
Difference

no workers
17.2%
20.9%
-3.7%

1 worker
41.9%
36.7%
+5.2%

2 workers
35.1%
33.1%
+2.0%

3+ workers
5.8%
9.3%
-3.5%

Total
100%
100%


  Avg. # workers
1.32
1.40


Source: 1996 Bay Area Travel Study (Base=all households).

Table 8

Comparison of Household Vehicles with 1990 Census Data

Household Vehicles
BATS Households

(n=3,678)
Census

Data
Difference

no vehicles
5.7%
10.3%
-4.6%

1 vehicle
36.1%
32.1%
+4.0%

2 vehicles
38.3%
36.8%
+1.5%

3 vehicles
14.2%
14.5%
-0.3%

4+ vehicles
5.7%
6.3%
-0.6%

Total
100%
100%


Avg. # vehicles
1.81
1.74


Source: 1996 Bay Area Travel Study (Base=all households).

Table 9

Comparison of Household Income with 1990 Census Data

Household Income
BATS Households

(n=3,162)
Census

Data
Difference

Less than $10k
3.7%
9.3%
-5.6%

$10k but less than $20k
8.3%
11.6%
-3.3%

$20k but less than $40k
25.3%
13.2%
+12.1%

$40k but less than $60k
25.1%
26.6%
-1.5%

$60k but less than $75k
11.5%
33.4%
-21.9%

$75k but less than $100k
13.5%
9.9%
+3.6%

$100k or more
12.7%
9.1%
+3.6%

Total
100%
100%


Avg. HH income
$40-$45k
$50-$55k


Source: 1996 Bay Area Travel Study (Base=all households reporting income).

Table 10

Comparison of Home Ownership with 1990 Census Data

Home Ownership
BATS Households

(n=3,678)
Census

Data
Difference

Own / buying
62.5%
56.4%
+6.1%

Rent
36.6%
43.6%
-7.0%

Other
0.9%
--
--

Total
100%
100%


Source: 1996 Bay Area Travel Study (Base=all households).

There are also important demographic differences in terms of household composition that potentially affect whether the household completes the survey task.  The key person-level variables examined in comparison to 1990 Census Data were age, gender, and employment status.  As shown in Tables 11 through 13 below, non-responding persons were primarily those between the ages of 19 to 29.  There were no apparent differences with regard to gender or employment status.

In sum, non-response bias exists in the data set because particular types of households chose not to participate in the 1996 Bay Area Travel Study.  If unaccounted for in the modeling process, it can impact the use of the data to the extent that the non-respondents differ from respondents on variables of interest to the users.  The most affected variables will be the computed household activity and trip rates, since the non-responding household characteristics identified are typically associated with households that make more trips than most.

Table 11

Comparison of Gender with 1990 Census Data

Gender
BATS Households

(n=8,165)
Census

Data
Difference

Male
49.3%
48.1%
+1.2%

Female
50.5%
51.9%
-1.4%

Refused
0.2%
--
--

Total
100%
100%


Source: 1996 Bay Area Travel Study (Base=all members of households).

Table 12

Comparison of Household Member Ages with 1990 Census Data

Age
BATS Households

(n=8045)
Census

Data
Difference

Under 13
16.4%
17.3%
-0.9%

13 – 15
3.4%
3.4%
0.0%

16-18
2.9%
3.6%
-0.7%

19-29
12.7%
18.3%
-5.6%

30-39
17.9%
19.2%
-1.3%

40-49
18.2%
14.4%
3.8%

50-59
13.1%
8.9%
4.2%

60+
15.3%
14.9%
0.4%

Total
100%
100%
100%

Source: 1996 Bay Area Travel Study (Base=all members of households that reported age).

Table 13

Comparison of Employment Status with 1990 Census Data

Employment Status
BATS Households

(n=6,592)
Census

Data
Difference

Employed
70.1%
68.7%
+1.4%

Not employed
29.7%
31.3%
-1.6%

Employment status refused
0.2%
--
--

Total
100%
100%


Source: 1996 Bay Area Travel Study (Base=all members of households age 16 or older).

Response Rate
The sampling plan is but a means to an end, because it is the response of the actual sample that matters.  The responses of those who completed the survey comprise the data set, and an acceptable response rate is critical.  Overall response rate is one guide to the representativeness of the sample respondents.  The 1996 Bay Area Travel Study used a two-stage sampling process (i.e., household recruitment and household retrieval).  In this case, we report participation rates for recruitment and retrieval stages (independently) and then report a summary response rate (by multiplying the two rates).  

To calculate a recruitment rate, a disposition (or outcome) must be recorded for each of the 30,376 sample pieces.  Call attempts yield three types of sample dispositions: (1) eligible; (2) ineligible and (3) unknown (see Table 14). 

Table 14

Final Sample Dispositions for the Bay Area Travel Study

Category
Sample Outcome
Frequency
Percent

Eligible Sample

12,029
39.61%


Recruited
5,857
19.29%


Refused
4,482
14.76%


Terminated in mid-interview
1,690
5.56%

Ineligible Sample

14,236
46.88%


Disconnected numbers/numbers changed
6,251
20.58%


Deaf/language problems
499
1.64%


Business/Government number
3,947
13.00%


Computer/Fax
2,151
7.08%


Not qualified (target sample only)
1,388
4.57%

Eligibility Unknown Sample
4,102
13.51%


Eligibility unknown (hung up before known)
717
2.36%


No answer
1,076
3.54%


Busy
124
0.41%


Answering machines
2,110
6.95%


Head of household not reached
75
0.25%

Total Sample Pieces

30,367
100.00%

In calculating the response rate, the eligible unknown sample represents both eligible and ineligible households.  Since the exact outcome for these pieces is unknown, it is assumed that they would follow the existing distribution for “eligible sample” and “ineligible sample.”  Of the 26,265 pieces with known outcomes, there are 12,029 eligible sample pieces (46%) and 14,236 ineligible pieces (54%).  Therefore, it is assumed that of the 4,102 “eligibility unknown sample”, 46% or 1,887 pieces would be eligible.  The recruitment rate is then calculated as the number recruited divided by the sum of the total eligible sample plus the portion of eligibility unknown sample assumed to be eligible or 5,857/(12,029 + 1,887) = 42%

The completion rate is a measurement of how many recruited households complete the survey process.  It reflects sample attrition, which influences sample bias.  This rate is calculated by dividing the number of completed surveys by the number of recruited households.   Of the total 5,861 recruited households, 3,678 completed their surveys for a completion rate of 63%. 

· Recruitment rate = 42 percent.

· Completion rate = 63 percent.

· Overall response rate = 27 percent (0.42 x 0.63).

Use of Incentives

In order to determine the impact of a non-monetary incentive on response rates, the Federal Highway Administration funded an incentive test as part of the 1996 Bay Area Travel Study.  For the incentive test, households were randomly assigned to a control or test group.  The assignment was done after recruitment took place, so respondents who agreed to participate knew nothing of the incentive.  In addition, during the retrieval of data, interviewers did not know who received a calculator, ensuring that all respondents were treated equally.  

To remove any irregularities associated with project start-up or close-down, the assignment of households to control or test groups excluded the first and last travel days.  In addition, households that were rescheduled to new assignment dates were not included in the test.  Of the 5857 recruited households, 4,502 were included in the test:  2276 received a calculator and 2226 did not.

Each household received a packet of materials, which contained a cover letter, study brochure, sample diary, and personalized diaries for each household member.  Each household in the test group, regardless of size, received one credit-card size solar calculator at a cost of $1.86 each.  They also received a different cover letter from those in the control group, as the test group cover letter referenced the enclosed calculator.  The objective of the test was to determine if the inclusion of this type of incentive would result in a statistically higher response rate in the retrieval staging of the survey.  

An analysis of the response rates for each group shows a different in completion rates:  60 percent (control group) and 64 percent (test group).  The impact of incentive use on completion rates for population subgroups was also reviewed.  It was found that the inclusion of a calculator increased response rates for:

· small households (1-2 persons) [6% increase],

· households with 2 workers [6% increase],

· apartment dwellers [8% increase],

· households with 1 vehicle [5% increase],

· households with 2 vehicles [5% increase],

· households earning between $20,000 and $40,000 per year [9% increase], and

· non-Hispanic African American households [13% increase].

Survey Methods

The purpose of this section of the report is to review the methods used to conduct the survey.  First, an overview of data collection activities is presented, then the various components of data collection are discussed.  Respondent Materials are included in an appendix to this report.

1995 Pilot

Prior to full implementation of the revealed preference (RP) survey portion of the 1996 Bay Area Travel Survey, NuStats conducted a pilot study of all procedures and instruments.  The specific objectives of the RP pilot study were:

1. Review all procedures for computerized sample management under actual field conditions, to include household recruitment in a computer-assisted interviewing environment, activity and trip data collection, geocoding and data processing.

2. Evaluate the identification of control sample households using geographic sampling techniques.

3. Evaluate the identification of target sample households using a snowball or multiplicity sampling technique.

4. Uncover any problems in the recruitment and data collection forms, the instructions for respondents and interviewers, as well as other materials.

5. Assess interviewer performance, and explore local levels of respondent cooperation and response rates.

In order to achieve these objectives, the pilot study was divided into two parts.  Track 1 focused on the methods, procedures, and associated outcomes.  In essence, 452 households were randomly sampled, using an address-based sample design.  This sample was taken through all methods and procedures planned for the full study to allow for a full evaluation of those procedures, as well as the instruments and systems used in the conduct of the study.  At the conclusion of the pilot, it was decided that the sample design needed to be modified to a random-digit dial design rather than the address-based sample tested.  

All methods and procedures were tested under field conditions almost identical to those experienced in the actual study.  The only difference was the shortened time frame (and limited travel dates) necessary for completion of the pilot study in a timely manner.  Specific recommendations for the full study are presented below.

· Recruitment Interview.  The recruitment interview lasted 16 minutes, 6 minutes longer than anticipated.  It was expected that the length would decrease as the full study started and interviewers got used to the script.  Most respondents felt they had received a clear explanation of the task during the interview.  However, once they received the diaries, they did not expect the task of recording their activities to take as much time as it did.  The script was modified accordingly.

The questionnaire itself worked well, resulting in very low non-response.  Income non-response (typically high) was five percent for completed households.  One group particularly absent from inclusion in the pilot study was the 20-24 age cohort.  The question on occupation was asked in an open-ended manner.  This was followed by a question on industry, which contained only a few broad categories.  The responses to the industry question were generally “other”, with the respondent restating their occupation.

· Mailout of Materials.  There were no problems encountered in preparing and assembling the materials.  Typically, packets are mailed using first class mail, although priority mail envelopes are used when cost effective (after a certain weight, the cost differential is minimal).  In the full study, 9x12 envelopes printed with the Bay Area Travel Study logo were used in the mailout.

· Reminder Call.  Contact was made with 51 of the 62 households participating in the study.  For the full study, if a household reported not receiving a packet, the household will be rescheduled and a new packet mailed.

· Data Retrieval Interview.  The retrieval interview lasted an average of 49 minutes.  The process was facilitated by the inclusion of a question in the interview that pinpointed a preferred time to call for the data retrieval.  It was also useful to allow larger or busier households to mail in their diaries, provided they understood that a follow-up call would be necessary.

To improve the ability to contact the household on the first night after the assigned days, the reminder sheets were revised to include a reference to the date when data collection would begin.  This action should help to set the idea of an “appointment” in the mind of a respondent and increase the probability of reaching them at a specified time.

Respondents were asked to record all activities for a 48-hour period.  Trips were defined as an activity.  As a result, the average number of activities per household for the two-day period was 56.10.  If trips and “sleep” are removed, the average drops to 35.76, which is comparable to that achieved in Oregon.

The burden placed on the respondent by this activity typology is seen in two places:  completion rates (60 percent) and response rate by household size.  Larger households (3 or more persons) tend to have a lower completion rate and a higher number of partial completes than smaller households.  Some respondents complained about the “intrusion”, and while others did not specifically complain, they reported their in-home activities as “personal business” and would not break the time into separate activities.  We need to weigh the need for collecting detailed in-home activities with the increased effort to obtain the completed surveys (given a 60 percent completion rate).

· Data Processing and Geocoding.  During the pilot, it was not possible to geocode the data within 48-hours of collection due to errors in the retrieval program.  Although an accurate test of the ability to do so was precluded in this pilot study, the systems put in place and the file modifications made will allow this to occur during the full study.  

1996 Data Collection

The 1996 study was conducted in two phases: January through May, then September through December.  Respondents were assigned a two-day pair to track their information, with the goal being to achieve an equal distribution of day of week.  All data collection was performed using trained interviewers employed by NuStats International of Austin, Texas.  The result of this study was the collection of demographic data from 5,861 recruited households, with 3,678 of these households also providing complete activity data.

The survey process followed a six-step plan.  First, a recruitment call was made to secure the household’s participation in the study and obtain demographic information, which was used to prepare personalized travel diaries for all household members.  These diaries were mailed to the household and used during their assigned travel days to record travel and a reminder call was made to answer any last minute questions.  Following the assigned travel day, a retrieval call was made to obtain the recorded information.  The retrieved data was edited and processed, then reported locations were geocoded to x/y coordinates within the study area.  More detail on each stage is contained below.

Recruitment Interview. The purpose of the recruitment interview was to secure household participation in the study and lasted 12 minutes, on average.  The interview was conducted using CATI (computer-assisted telephone interviewing) technology. The questionnaire introduction was specially designed to obtain agreement on participation.  The other objectives of the recruitment questionnaire were to collect information on the characteristics of the household and on the individual people in the household.  The recruitment questionnaire is included in Appendix A.

Respondent Material Mailing.  The day following recruitment, the demographic information was used to prepare personalized diaries to send to each member of the household.  A personalized cover letter was also prepared and included in the packet, along with an example of how to complete the diary.  These materials are included in Appendix B of this report.

Reminder Call.  The night prior to the first assigned travel day, a reminder call was made to each household to confirm receipt of the packet and answer any last minute questions.  At this time, an appointment was made with each household to collect their travel information after their 48-hour diary period.

Retrieval Interview.  During the retrieval interview, surveyors collected all activity and travel information recorded by respondents for the designated 48-hour diary period.  This interview lasted 49 minutes, on average.  The retrieval questionnaire is included in Appendix C of this report.

Data Editing, Entry, and Processing.  Immediately following the completion of the telephone interview, all interviewers conducted a self-edit of their work to ensure that they collected all necessary information in a legible manner.  The field editors then reviewed the forms for logical consistency.  Entry was facilitated through a customized Paradox script that prompted entry staff for key information.  Data processing took place daily and entailed “cumulating” the recruitment and retrieval data and appending it to master files. 

Geocoding.  All locations were geocoded using Arc View software against a street coverage file obtained from Geographic Data Technologies.  The geocoding process resulted in a latitude and longitude coordinate being assigned to 90% of all reported locations.  This is consistent with the contractual requirements for this study. 

Survey Results

Household Demographic Data

On average, there were 2.22 persons in each BATS household.  As shown in Table H-1, the 1990 households were smaller, on average, than those in the control and target sample.  Two-thirds of all respondents (67%) were in smaller households (comprised of 1 or 2 persons).  Only 6% of the respondents were in larger households (5+ persons)

Table H-1

Household Size

Household Size
Control Sample (n=1654)
Target Sample (n=1857)
1990 Sample (n=167)
Total Sample

1 person
35.7%
33.9%
31.1%
34.6%

2 persons
32.9%
34.8%
37.1%
34.0%

3 persons
14.5%
14.9%
15.0%
14.7%

4 persons
10.5%
11.2%
11.4%
10.9%

5 persons
4.7%
3.6%
3.6%
4.1%

6 persons
1.1%
1.0%
0.6%
1.0%

7 persons
0.4%
0.2%
1.2%
0.3%

8 persons
0.2%
0.2%

0.2%

9 persons
0.1%
0.2%

0.1%

Total
100%
100%
100%
100%

Base:  All households reporting activity data.

Bay Area Travel Study (BATS) households reported owning 1.81 vehicles, on average.  On average, the vehicle fleet was reported to be about 10 years old, with average estimated fuel efficiency of 22 miles per gallon.  As shown in Table H-2, the majority of households (74%) owned one or two vehicles, while 6% had no vehicles.  The zero vehicle households were more likely to be part of the Target and Control households rather than the 1990 group.  Households with more than 2 vehicles comprised one-fifth of the sample (20%).  The most popular makes were Ford, Toyota, Chevrolet, Honda, and Nissan.

Table H-2

Household Vehicle Ownership

Household Vehicles
Control Sample (n=1654)
Target Sample (n=1857)
1990 Sample (n=167)
Total Sample

0
5.5%
6.1%
3.0%
5.7%

1
35.0%
37.3%
33.5%
36.1%

2
38.9%
37.4%
44.3%
38.4%

3
14.7%
13.7%
13.8%
14.2%

4
3.9%
3.6%
4.2%
3.8%

5
1.1%
1.0%
.6%
1.0%

6
0.6%
0.3%

0.4%

7
0.3%
0.5%
0.6%
0.4%

8

0.1%

0%

Total
100%
100%
100%
100%

Base:  All households reporting activity data.

Forty percent of surveyed households did not own or use a bicycle.  Twenty-three percent of households had one bicycle in use, and 20% owned and used two bicycles.  An additional 17% of households owned and used three or more bicycles as shown on Table H-3.  On average, there are 1.29 bicycles per household.  

The 1990 sample households owned more bicycles than the target or control sample households.  Households owned 0.03 mopeds per household, with 99% neither owning nor using one.
Table H-3

Household Bicycle Ownership

Bicycles
Control Sample (n=1654)
Target Sample (n=1857)
1990 Sample (n=167)
Total Sample

0
39.8%
40.%1
38.3%
39.9%

1
23.6%
23.6%
16.2%
23.3%

2
20.5%
19.4%
20.4%
19.9%

3
7.5%
8.2%
13.8%
8.1%

4
5.4%
5.5%
7.8%
5.6%

5+
2.9%
2.7%
3.6%
2.9%

Don't know / Refused
0.3%
0.4%
0.0%
0.3%

Total
100%
100%
100%
100%

Base:  All households reporting activity data.

As shown on Table H-4, more than three-fourths (84%) of all respondents reside in a single family, detached housing unit or an apartment.  Nearly 9% reside in condominiums or townhouses, while 5% live in duplexes.  Again, the 1990 sample contains less transient households, as indicated by the lack of 1990 respondents living in hotels, group quarters or other dwelling types.

Table H-4

Dwelling Type

Dwelling Type
Control Sample (n=1654)
Target Sample (n=1857)
1990 Sample (n=167)
Total Sample

Single Family, detached
65.0%
60.6%
69.5%
63.0%

Duplex
5.1%
4.5%
2.4%
4.7%

Apartment
19.5%
22.5%
18.6%
20.9%

Condo or townhouse
7.3%
10.3%
9.0%
8.9%

Mobile home
1.5%
0.7%
0.6%
1.1%

Hotel/motel
0.1%
0.1%
0.0%
0.1%

Group Quarters
0.2%
0.3%
0.0%
0.2%

Other
1.2%
0.9%
0.0%
1.1%

Total
100%
100%
100%
100%

Base:  All households reporting activity data.

Consistent with the large proportion of the sample that resides in single family dwellings is the fact that 63% of all respondents own or are buying their current residence.  About four out of ten (37%) rent their current residence. The distribution of responses is shown on Table H-5.  The 1990 Sample was more likely to own their home than Control or Target households (77%, 64%, and 60% respectively).  As expected, this means that the Control and Target sample rent more than the 1990 sample households.

Table H-5

Household Ownership Status

Household Ownership
Control Sample (n=1654)
Target Sample (n=1857)
1990 Sample (n=167)
Total Sample

Own/buying
63.5%
60.4%
76.6%
62.6%

Rent
36.0%
38.4%
23.4%
36.6%

Other
0.5%
1.2%
0.0%
0.8%

Total
100%
100%
100%
100%

Base:  All households reporting activity data.

Sixty-one percent of all respondents have lived in the Bay Area for five or more years.  As shown in Table H-6, one in ten are new to their Bay Area home, having moved there within the year preceding the survey.  Of those who have lived at their current residence less than 5 years, 78% reported that their previous residence was within the Bay Area.  

Table H-6

Years at Current Residence in Bay Area

Time
Control Sample (n=1654)
Target Sample (n=1857)
1990 Sample (n=167)
Total Sample

Less than 1 year
8.8%
12.1%
9.0%
10.5%

1-1.9 years
7.9%
9.6%
3.6%
8.6%

2-2.9 years
8.1%
8.1%
4.8%
8.0%

3-3.9 years
6.7%
7.1%
4.8%
4.8%

4-4.9 years
4.4%
5.5%
3.0%
4.9%

5 or more years
63.7%
56.9%
74.3%
60.7%

Don't know / Refused
0.4%
0.6%
0.6%
0.5%

Total
100%
100%
100%
100%

Base:  All households reporting activity data.

On average, the BATS respondents reported a household income of $45,000 in 1996.  About one-fourth (24%) reported incomes under $30,000, while 28% had incomes of $30,000 to $50,000.  As shown on Table H-7, the 1990 sample households tended to have higher incomes than the control and target groups (25% reporting $100,000 or more compared to 13% and 12%, respectively).
Table H-7

Household Income

Income
Control Sample (n=1419)
Target Sample (n=1596)
1990 Sample (n=144)
Total Sample

Less than $10k
3.9%
3.6%
2.1%
3.6%

$10K but less than $20k
8.6%
8.3%
5.6%
8.3%

$20k but less than $30k
12.3%
11.2%
9.0%
11.6%

$30k but less than $40k
13.4%
13.8%
13.2%
13.6%

$40k but less than $50k
14.4%
15.4%
10.4%
14.7%

$50k but less than $60k
10.6%
10.3%
8.3%
10.4%

$60k but less than $75k
12.1%
11.3%
8.3%
11.5%

$75k but less than $100k
12.1%
14.3%
18.1%
13.5%

$100k to < $125k
5.9%
5.6%
13.2%
6.1%

$125k or more
6.7%
6.1%
11.8%
6.6%

Total
100%
100%
100%
100%

Base:  All households reporting activity data.

Four out of ten households (42%) of all households had one worker, while an additional 35% reported two workers.  The 1990 households tended to have more workers, on average, than the control and target samples.  Zero worker households represent 17% of the total sample.  On average, BATS households reported 1.32 workers.

Table H-8

Household Workers

Number of Workers
Control Sample (n=1654)
Target Sample (n=1857)
1990 Sample (n=167)
Total Sample

0
19.9%
15.3%
13.2%
17.3%

1
42.3%
42.2%
34.7%
41.9%

2
31.9%
37.3%
43.7%
35.2%

3
4.2%
3.6%
3.6%
3.9%

4+
1.7%
1.7%
4.8%
1.9%

Total
100%
100%
100%
100%

Base:  All households reporting activity data.

During recruitment, each household was assigned a 48-hour period in which to record their travel and activities.  As shown in Table H-9, there was a fairly equal distribution by day of week, with the most travel being reported on Thursday and Friday and the least on Friday and Saturday.  

Table H-9

Travel Day Distribution

Travel Day Pairs
Control Sample (n=1654)
Target Sample (n=1857)
1990 Sample (n=167)
Total Sample

Sunday / Monday
14.5%
18.6%
9.6%
16.4%

Monday / Tuesday
14.8%
16.6%
24.6%
16.2%

Tuesday / Wednesday
18.6%
16.9%
19.2%
17.8%

Wednesday / Thursday
17.4%
13.5%
23.4%
15.7%

Thursday / Friday
19.8%
17.9%
14.4%
18.6%

Friday / Saturday
14.8%
16.5%
9.1%
15.4%

Total
100%
100%
100%
100%

Base:  All households reporting activity data.

Household Bay Crossing Behavior

The first portion of the recruitment questionnaire gathered data about the households Bay Bridge crossing behavior.  This behavior is important for both transportation planning as well as determining the market for a congestion-pricing program.  The questions gathered information about mode and time of crossing, for both the respondent as well as other household members.  In the case of the target sample, all households reported at least one member that crossed the Bay Bridge corridor on a regular basis.  The data are shown for the three sample groups (control, target, and 1990 survey participants) as well as for the sample as a whole.  The questions were asked first of the respondents themselves, then of other household members.

When asked how often they themselves crossed the bay, one-third of the overall sample (31%) indicated they crossed at least once a week.  The most frequent crossers were in the 1990 sample (46%), followed by 38% of the target sample and 24% of the control sample.  As shown in Table B-1, one-third of the control sample respondents did not cross the Bay Bridge at all, as compared to 4% of the target sample and 17% of the 1990 sample.

Table B-1

Respondent Bay Crossing Frequency

Respondent Bay Crossing Frequency
Control Sample
Target Sample
1990 BATS households
Total

3+ days per week
11.7%
19.8%
27.5%
16.5%

1-2 days per week
11.9%
17.7%
18.0%
14.9%

Less than once a week
44.6%
58.8%
37.1%
51.4%

Don’t cross
31.8%
4.1%
17.4%
17.2%

Total
1,654
1,857
167
3,678

Base:  All households reporting activity data.

Of those respondents who reported crossing the bay at least once a week, 51% reported crossing during the peak hours of 6-9 a.m. or 3-6 p.m.  The 1990 household respondents were most likely to cross during peak periods (62%), followed by 53% of the target sample respondents and 47% of the control sample respondents.

Table B-2

Respondent Bay Crossing Time of Day

Respondent Bay Crossing Time of Day
Control Sample
Target Sample
1990 BATS households
Total

6 am – 9 am
22.0%
24.3%
30.2%
23.8%

3 p.m. – 6 p.m.
24.9%
28.3%
31.6%
27.2%

Some other time
53.1%
47.4%
38.1%
49.0%

Total
1,616
2,623
215
4,454

Base:  All households reporting activity data, multiple responses allowed.

Next, the respondents were asked about the mode they used to cross the bay.  As shown in Table B-3, most respondents drove alone or with one other person, regardless of sample group.  The second most reported mode was BART, followed by 3+ person carpools.

Table B-3

Respondent Bay Crossing Mode Usage

Respondent Bay Crossing Mode Usage
Control Sample
Target Sample
1990 BATS households
Total

Drive alone or w/1 passenger
47.7%
46.9%
47.6%
47.2%

Carpool w/ 2+ passengers
16.0%
13.8%
8.3%
14.4%

AC Transit
6.8%
5.3%
5.8%
5.9%

BART
22.2%
28.9%
33.5%
26.6%

Ferry
6.4%
3.8%
4.4%
4.8%

Other mode
0.9%
1.2%
0.5%
1.1%

Total
1,822
2,802
206
4,830

Base:  All households reporting activity data, multiple responses allowed.

The same series of questions was repeated to gather bay crossing information about other members of the households.  As shown in Table B-4, about one-fourth (22%) of other household members were reported to cross the bay at least once a week.  About half of the control sample (49%), one-third of the target sample (33%), and 28% of the 1990 sample reported that other household members don’t cross the bay bridge at all.

Table B-4

Other Household Member Bay Crossing Frequency

Other Household Member Bay Crossing Frequency
Control Sample
Target Sample
1990 BATS households
Total

3+ days per week
8.7%
15.0%
26.1%
12.8%

1-2 days per week
8.6%
10.4%
8.7%
9.5%

Less than once a week
33.2%
41.4%
37.4%
37.6%

Don’t cross
49.6%
33.3%
27.9%
40.2%

Total
1,064
1,227
115
2,406

Base:  All households reporting activity data.

Of those household members who reportedly cross the bay, 52% were said to have crossed during the peak hours of 6-9 a.m. or 3-6 p.m.  The 1990 household members were most likely to cross during peak periods (60%), followed by 53% of the target sample respondents and 51% of the control sample respondents.

Table B-5

Other Household Member Bay Crossing Time of Day

Other HH Member Bay Crossing Time of Day
Control Sample
Target Sample
1990 BATS households
Total

6 am – 9 am
24.9%
25.9%
29.9%
25.7%

3 p.m. – 6 p.m.
26.0%
26.8%
29.9%
26.7%

Some other time
49.1%
47.3%
40.2%
47.6%

Total
792
1,214
127
2,133

Base:  All households reporting activity data, multiple responses allowed.

Next, the respondents were asked what mode the other household members used to cross the bay.  As shown in Table B-6, most household members drove alone or with one other person, regardless of sample group.  The second most reported mode was BART, followed by 3+ person carpools.

Table B-6

Other Household Member Bay Crossing Mode Usage

Other HH Member Bay Crossing Mode Usage
Control Sample
Target Sample
1990 BATS households
Total

Drive alone or w/1 passenger
52.1%
52.2%
56.5%
52.4%

Carpool w/ 2+ passengers
15.8%
15.0%
15.7%
15.4%

AC Transit
5.3%
3.4%
2.8%
4.1%

BART
19.8%
25.7%
20.4%
23.1%

Ferry
6.5%
2.5%
2.8%
4.1%

Other mode
0.6%
1.2%
1.9%
1.0%

Total
818
1,165
108
2091

Base:  All households reporting activity data, multiple responses allowed.

Person Demographic Data

There were 8,165 members of the 3,678 households that provided activity and travel data.  In addition to the respondent, 24% of the respondents were spouses and 24% children.  The distribution of household member relationships is shown in Table P-1.  The make-up of households is fairly consistent across sample types.

Table P-1

Household Relationships

Relationship
Control Sample (n=3671)
Target Sample (n=4117)
1990 Sample (n=377)
Total Sample

Head of Household
45.1%
45.0%
44.3%
45.0%

Spouse
23.7%
24.4%
26.0%
24.2%

Parent/In-law
2.6%
2.3%
1.9%v
2.4%

Sibling
1.2%
1.2%
1.1%
1.2%

Grandparent
0.1%
0.1%
0.5%
0.1%

Child
24.4%
23.8%
24.7%
24.1%

Aunt/Uncle
0.1%
0%

0%

Other related
0.8%
0.9%
0.3%
0.8%

Other non-related
1.8%
1.9%
1.1%
1.8%

Don’t Know/Refused
0.2%
0.4%
0.3%
0.3%

Total
100%
100%
100%
100%

Base:  All members of households that reported activity data.

Overall, 49% of the respondents were male and 51% female.  However, the 1990 sample households tended to contain the reverse (52% male and 48% female), as shown in Table P-2.

Table P-2

Gender

Gender
Control Sample (n=3671)
Target Sample (n=4117)
1990 Sample (n=377)
Total Sample

Male
49.6%
48.7%
52.0%
49.3%

Female
50.2%
51.1%
48.0%
50.5%

Refused
0.2%
0.2%

0.2%

Total
100%
100%
100%
100%

Base:  All members of households that reported activity data.

Half of all respondents (51%) were between the ages of 25 and 54.  As shown in Table P-3, children below the age of 15 comprise 18% of the sample, while those 15-18 were 4% of the total.  Of all respondents older than 15, 90% report having a valid driver’s license.

Table P-3

Age

Age
Control Sample (n=3671)
Target Sample (n=4117)
1990 Sample (n=377)
Total Sample

Less than 5
5.9%
5.9%
5.3%
5.9%

5 to14
12.4%
12.5%
14.4%
12.5%

15 to 18
3.7%
4.2%
4.5%
4.0%

19 to 24
5.0%
5.8%
2.1%
5.3%

25 to 34
15.7%
16.7%
10.1%
16.0%

35 to 44
17.6%
19.0%
20.4%
18.4%

45 to 54
15.7%
16.6%
20.2%
16.4%

55 or older
22.6%
17.6%
22.5%
20.5%

Refused
1.2%
1.7%
0.8%
1.5%

Total
100%
100%
100%
100%

Base:  All members of households that reported activity data.

As shown in Table P-4, 68% the BATS respondents consider themselves to be White, non-Hispanics.  Eleven percent of the respondents are Hispanic, and 9% Asian or Pacific Islanders.  Four percent considered themselves of another ethnicity, most claiming some combination of the choices provided.  African Americans were more prevalent in the 1990 and Target sample groups than in the control group.

Table P-4

Ethnicity

Ethnicity
Control Sample (n=3671)
Target Sample (n=4117)
1990 Sample (n=377)
Total Sample

Hispanic
11.3%
11.7%
10.6%
11.5%

White, non-Hispanic
70.4%
64.8%
68.7%
67.5%

Black, non-Hispanic
4.8%
6.8%
6.6%
5.9%

Asian/Pacific Islander
8.2%
10.0%
6.4%
9.0%

Other
3.3%
4.2%
4.8%
3.8%

Don’t Know/Refused
2.1%
2.6%
2.9%
2.4%

Total
100%
100%
100%
100%

Base:  All members of households that reported activity data.

Four percent of the BATS respondents reported having a physical, mental, or other health disability that has lasted 6 or more months and which made it difficult for them to go outside the home alone.  As shown in Table P-5, walking difficulties (or the need to use canes or walkers) were cited by 10% of the disabled respondents.  The most frequently cited “other” disabilities included problems with the heart, arthritis, breathing difficulties, and back injuries. 

Table P-5

Disabilities

Disability Type
Control Sample (n=153)
Target Sample (n=145)
1990 Sample (n=12)
Total Sample

Blind/Visual
7.9%
7.0%
0.0%
7.2%

Transferable wheelchair
7.2%
6.3%
18.2%
7.2%

Non-trans. wheelchair
0.0%
2.1%
9.7%
1.3%

Deaf/Hearing impaired
2.6%
2.8%
9.1%
3.0%

Mentally disabled
2.6%
7.0%
0.0%
4.6%

Cane/Walker
10.5%
9.9%
18.2%
10.5%

Other
70.4%
62.7%
45.5%
65.9%

Don’t Know/Refused
20.4%
22.5%
9.1%
21.0%

Total
100%
100%
100%
100%

Base:  All members of households that reported activity data and disabilities.

Seventy percent of all eligible respondents (age 16+) are employed, holding 1.09 jobs on average. Of those that were not employed, 57% are retired and 27% are homemakers.  Only 10% are described themselves as “not employed.”  There were more homemakers in the 1990 sample than in the control or target sample groups (40%, 27%, and 27%, respectively).  Conversely, there were less retirees in the 1990 sample group than for the control and target samples (50%, 59%, and 55% respectively).

Table P-6

Status of Unemployed Respondents

Status
Control Sample (n=527)
Target Sample (n=465)
1990 Sample (n=40)
Total Sample

Homemaker
26.5%
27.1%
40.0%
27.3%

Unemployed
10.2%
11.3%
2.5%
10.4%

Retired
58.7%
54.9%
50.0%
56.6%

Other
3.3%
4.6%
7.5%
4.0%

None of the above
1.3%
1.7%

1.5%

Refused

0.4%

0.2%

Total
100%
100%
100%
100%

Base:  All unemployed members of households age 16+ that reported activity data.

Of the employed household members, 84% hold a full-time position at their main (or only) job.  An additional 15% are employed part-time.  There was little variation by sample type for this variable.

Table P-7

Type of Employment

Type of Employment
Control Sample (n=2030)
Target Sample (n=2401)
1990 Sample (n=217)
Total Sample

Full-time
82.6%
84.7%
84.7%
83.8%

Part-time
16.8%
14.3%
15.3%
15.4%

Don’t Know/Refused
0.6%
1.0%

0.8%

Total
100%
100%
100%
100%

Base:  All employed members of households that reported activity data.

Most of the employed respondents (67%) work for a private, for-profit organization.  Seven percent work for private, non-profit agencies, while an additional 6% of the respondents work for a local government.  Eleven percent of the respondents indicated they were self-employed, with more 1990 respondents in this category than from the other sample types.

Table P-8

Employer Type

Employer Type
Control Sample (n=2030)
Target Sample (n=2401)
1990 Sample (n=217)
Total Sample

Private for Profit
67.8%
67.3%
63.7%
67.3%

Private Non-profit
6.6%
7.1%
6.0%
6.8%

Local Government
5.7%
7.0%
5.6%
6.3%

State Government
4.1%
4.6%
5.6%
4.4%

Federal Government
3.0%
2.9%
5.1%
3.1%

Self Employed
12.5%
10.9%
14.0%
11.7%

Family-owned Business
12.5%
10.9%
14.0%
11.7%

Total
100%
100%
100%
100%

Base:  All employed members of households that reported activity data.

Fourteen percent of all respondents are employed in some type of manufacturing.  As shown in Table P-9, there was little variation in industry by sample type.  The large number of “other” responses include the service industry, the computer industry, and government entities.

Table P-9

Employment Industry

Industry
Control Sample (n=2030)
Target Sample (n=2401)
1990 Sample (n=217)
Total Sample

Manufacturing
15.4%
13.3%
12.6%
14.2%

Wholesale
3.5%
3.5%
2.8%
3.5%

Retail
11.2%
11.0%
10.7%
11.0%

Education
9.9%
11.6%
12.1%
10.9%

Health
6.7%
9.4%
8.8%
8.2%

Banking
3.0%
4.0%
2.3%
3.5%

Insurance
2.1%
2.4%
4.7%
2.4%

Other
45.9%
42.9%
45.1%
44.3%

Refused
2.2%
1.9%
0.9%
2.0%

Total
100%
100%
100%
100%

Base:  All employed members of households that reported activity data.

Half of all respondents (57%) have been at their current worksite for 5 or more years.  By sample group, 71% of the 1990 respondents have been at their worksites for this length of time, as compared to 56% of the control and target respondents.  Conversely, more control and target respondents have been at their worksite for less than one year.  Of those at their current worksite for less than 5 years, 73% reported that their previous position was in the Bay Area.

Table P-10

Length of Time at Current Employment

Time
Control Sample (n=2030)
Target Sample (n=2401)
1990 Sample (n=217)
Total Sample

Less than 1 year
13.8%
14.5%
10.8%
14.1%

1 to 1.9 years
9.9%
9.5%
3.3%
9.4%

2 to 2.9 years
8.4%
8.0%
6.1%
8.1%

3 to 3.9 years
7.2%
6.1%
5.2%
6.5%

4 to 4.9 years
3.9%
4.6%
3.8%
4.2%

 5 years or more
55.5%
56.0%
70.9%
56.5%

Don’t Know/Refused
1.3%
1.4%

1.3%

Total
100%
100%
100%
100%

Base:  All employed members of households that reported activity data.

Nearly one-third of all respondents (27%) are students.  As shown in Table P-11, most students (59%) are attending elementary, middle, or high schools.  The 1990 sample had more lower-level (K-6) students than did the control and target sample.  The control sample contains more college students than the other groups.

Table P-11

Current School Level

Current Level Attending
Control Sample (n=948)
Target Sample (n=1149)
1990 Sample (n=110)
Total Sample

Day care
7.1%
7.9%
7.4%
7.6%

Preschool
18.1%
18.1%
21.3%
18.2%

Elementary
32.3%
29.2%
36.1%
30.9%

Middle School
13.1%
13.5%
11.1%
13.2%

High School
14.4%
16.3%
10.2%
15.2%

Vo-Tech
1.1%
1.3%
0.9%
1.2%

College
11.8%
9.7%
6.5%
10.4%

Post Grad
0.6%
1.4%
0.9%
1.0%

Other
1.5%
2.5%
5.6%
2.2%

Total
100%
100%
100%
100%

Base:  All student members of households that reported activity data.

Nearly one-third of all respondents age 16 or older (28%) reported having volunteer activities.  As shown in Table P-12, 37% of respondents conduct their volunteer work at a fixed location, while it varies for the remainder.

Table P-12

Volunteer Location

Volunteer Location
Control Sample (n=841)
Target Sample (n=954)
1990 Sample (n=91)
Total Sample

Same place
37.6%
36.2%
34.4%
36.8%

Varies
62.1%
63.2%
64.4%
62.8%

Don’t Know/Refused
0.2%
0.6%
1.1%
0.5%

Total
100%
100%
100%
100%

Base:  All volunteer members of households that reported activity data.

Activity and Trip Data

The 3,678 households recorded 214,819 activities and 61,784 trips during their 48-hour diary periods.  As shown in Table A-1, the average household recorded 29 activities on Day 1 and 27 on Day 2, for a total of about 56 activities for all persons in the household over a 48-hour period.  This equates to an average of 14 activities reported per person on Day 1 and 13 for Day 2.  In terms of trip-making, households reported an average of 8 trips per day, or 16 for the 48-hour period.  Household members reported almost 4 trips per day, on average, per person.

Table A-1

Activity and Trip Rates

Reported Rates
Household
Person

Activities – Day 1
29.26
13.96

Activities – Day 2
26.84
12.81

Total Activities
56.10
26.77

Trips – Day 1
8.14
3.87

Trips – Day 2
8.04
3.83

Total Trips
16.18
7.70

Base:  All reported trips and activities.
The amount of reported activities and travel does vary by sample type.  As shown in Table A-2, the respondents who also completed the 1990 BATS survey had the highest reported trip and activity rates, while the target sample had the lowest.

Table A-2

Household Activity and Trip Rates by Sample Type

Reported Rates
Control Sample
Target Sample
1990 Sample

Activities – Day 1
29.41
28.94
31.29

Activities – Day 2
26.73
26.79
28.41

Total Activities
56.14
55.73
59.70

Trips – Day 1
8.16
8.01
9.38

Trips – Day 2
7.90
8.08
8.90

Total Trips
16.06
16.09
18.28

Base:  All reported trips and activities.
Respondents in Solano, Sonoma, Contra Costa, and Santa Clara reported the most activities over the 48-hour period while San Francisco respondents reported the least, as shown in Table A-3.  In terms of trips, the respondents in Marin, Solano, Sonoma, and Contra Costa had the highest household trip rates, while those in San Francisco and Napa had the lowest.

Table A-3

Household Activity and Trip Rates by County

Reported

Rates
Alameda
Contra Costa
Marin
Napa
San Fran
San Mateo
Santa Clara
Solano
Sonoma

Activities–Day 1
29.30
31.78
30.33
28.35
23.08
28.10
30.01
33.96
31.87

Activities–Day 2
26.66
29.34
26.31
24.87
21.64
25.54
27.41
31.37
29.69

Total Activities
55.96
61.12
56.64
53.23
44.72
53.63
57.43
65.34
61.56

Trips – Day 1
8.17
8.82
9.49
7.59
6.66
7.59
8.37
8.84
8.75

Trips – Day 2
8.04
8.74
8.46
6.66
6.85
7.22
8.16
8.95
8.75

Total Trips
16.21
17.56
17.94
14.25
13.50
14.81
16.53
17.79
17.49

Base:  All reported trips and activities.
Reported activity and trip rates increased as household size increased.  As shown in Table A-4, one-person households reported 8.17 total trips during the 48-hour period, while 2 person households reported 14.52 trips.  The total trips for 3 person households were 20.87, and 30.13 for 4 person households.  Households with at least 5 people reported 35.87 trips during the 2-day diary period.

Table A-4

Household Activity and Trip Rates by Household Size

Reported Rates
Household Size


1 person
2 person
3 person
4 person
5+ person

Activities – Day 1
13.75
26.29
38.84
53.76
69.42

Activities – Day 2
12.76
24.33
35.34
48.71
63.30

Total Activities
26.52
50.62
74.18
102.47
132.72

Trips – Day 1
4.09
7.21
10.64
15.34
18.07

Trips – Day 2
4.08
7.31
10.23
14.78
17.80

Total Trips
8.17
14.52
20.87
30.13
35.87

Base:  All reported trips and activities.
The number of vehicles available to the household was also a strong predictor of travel.  As shown in Table A-5, there is a great difference between reported activities and trip rates for zero vehicle households as compared to 1-vehicle households, as well as between 1 and 2 vehicle households.  However, reported trips for households with 2, 3, and 4+ vehicles are very similar.

Table A-5

Household Activity and Trip Rates by Household Vehicles

Reported Rates
Household Vehicles


0 vehicles
1 vehicle
2 vehicles
3 vehicles 
4+ vehicles

Activities – Day 1
16.79
20.87
34.64
37.28
39.03

Activities – Day 2
15.27
19.38
31.57
34.12
35.89

Total Activities
32.06
40.25
66.20
71.40
74.92

Trips – Day 1
4.09
5.68
9.74
10.60
10.99

Trips – Day 2
3.98
5.79
9.50
10.28
10.95

Total Trips
8.07
11.47
19.25
20.89
21.93

Base:  All reported trips and activities.
The presence of vehicles is a greater predictor of travel than household size.  As shown in Table A-6, zero vehicle households had the lowest trip rates, regardless of household size.  The difference in reported trip making is greater for larger households without vehicles.  For example, 3-person / 0 vehicle households reported 11.92 trips while reported trip rates for 3-person households with vehicles ranged from 19.22 to 21.62 trips.

Table A-6

Household Activity and Trip Rates by Household Size and Household Vehicles

Household Size
Reported Rates
Household Vehicles



0
1
2
3
4+

1
Day 1 Acts
12.78
13.86
14.19
13.69
13.61


Day 2 Acts
11.69
12.98
13.07
11.76
12.61


Total Acts
24.48
26.83
27.26
25.45
26.22


Day 1 Trips
3.39
4.12
4.59
4.15
3.89


Day 2 Trips
3.32
4.17
4.56
3.60
3.44


Total Trips
6.70
8.29
9.16
7.75
7.33

2
Day 1 Acts
26.12
26.01
26.38
26.33
26.61


Day 2 Acts
23.20
24.23
24.49
24.01
24.54


Total Acts
49.32
50.24
50.86
50.34
51.14


Day 1 Trips
6.88
6.85
7.31
7.40
7.54


Day 2 Trips
6.20
7.09
7.40
7.35
7.67


Total Trips
13.08
13.94
14.71
14.74
15.20

3
Day 1 Acts
33.23
38.85
40.12
37.78
36.06


Day 2 Acts
30.69
34.78
36.28
34.99
33.36


Total Acts
63.92
73.62
76.41
72.77
69.42


Day 1 Trips
5.77
9.96
11.03
10.75
10.70


Day 2 Trips
6.15
9.26
10.59
10.40
10.60


Total Trips
11.92
19.22
21.62
21.14
21.30

4
Day 1 Acts
45.25
52.90
54.82
52.90
52.40


Day 2 Acts
39.00
48.88
49.30
47.45
49.26


Total Acts
84.25
101.79
104.12
100.35
101.65


Day 1 Trips
6.75
13.08
16.17
15.51
14.53


Day 2 Trips
6.25
13.87
15.36
14.13
15.33


Total Trips
13.00
26.94
31.53
29.63
29.86

5+
Day 1 Acts
68.50
66.89
69.67
69.58
70.75


Day 2 Acts
65.50
62.63
62.38
65.33
62.86


Total Acts
134.00
129.52
132.04
134.91
133.61


Day 1 Trips
11.00
14.41
18.34
19.09
19.11


Day 2 Trips
12.50
15.81
17.24
19.89
17.75


Total Trips
23.50
30.22
35.58
38.98
36.86

Base:  All reported trips and activities.
The presence of workers in a household was an important predictor of travel in the Portland, OR modeling efforts.  The problem with reporting worker travel is that the calculations need to take household size into account.  In reviewing worker trip rates for the Bay Area, household size was compensated for by creating an employment rate for each household.  As shown in Table A-7, trip rates by the percentage of employed household members were calculated.  (For example, a 1-person household with 1 worker is 100% employed, while a 4-person household with 1 person employed is 25% employed.  Results were grouped for ease of presentation.)   The results suggest that households with workers make more trips, on average, than households with no workers.  Also, as the level of household employment increases, trip making decreases.

Table A-7

Household Activity and Trip Rates by Household Workers

Reported Rates
Household Workers


0% employed
1 to 25% employed
26 to 50% employed
51 to 75% employed
76 to 100% employed

Activities – Day 1
21.47
61.91
42.05
41.08
21.32

Activities – Day 2
20.19
56.38
37.90
38.26
19.56

Total Activities
41.67
118.29
79.95
79.34
40.88

Trips – Day 1
4.95
16.67
11.58
11.60
6.37

Trips – Day 2
5.20
15.91
11.26
11.53
6.28

Total Trips
10.15
32.58
22.84
23.14
12.65

Base:  All reported trips and activities.
In the Bay Area, women reported slightly more activities and travel then men.  As shown in Table A-8, women reported an average of 26 activities and 8 trips, as compared to 25 activities and 7 trips for men.

Table A-8

Person Activity and Trip Rates by Gender

Reported Trip Rates
Gender


Male
Female

Activities – Day 1
12.90
13.62

Activities – Day 2
11.76
12.57

Total Activities
24.66
26.20

Trips – Day 1
3.60
3.79

Trips – Day 2
3.51
3.78

Total Trips
7.11
7.57

Base:  All reported trips and activities.
Driver’s license status was also a strong predictor of trip making for these respondents.  As shown in Table A-9, licensed drivers reported 26 activities and 8 trips, as compared to 23 activities and 5 trips for those without a driver’s license.  Since 90% of those eligible to drive (age 16 or older) hold a driver’s license, most of the differences between these groups can be accounted for by age differences.

Table A-9

Person Activity and Trip Rates by License Status

Reported Trip Rates
Driver’s License Status


Yes
No

Activities – Day 1
13.60
11.95

Activities – Day 2
12.54
10.93

Total Activities
26.14
22.87

Trips – Day 1
3.99
2.50

Trips – Day 2
3.96
2.57

Total Trips
7.95
5.07

Base:  All reported trips and activities.
While the reported activity rates are fairly consistent regardless of age, the reported trip-making ranges from a low of 5.56 total trips for children under age 5 to a high of 8.52 total trips for respondents age 35 to 44.  Reported trip making by age declines after reaching the peak for the 35 to 44 year olds.

Table A-10

Person Activity and Trip Rates by Age

Age
Day 1 Acts
Day 2 Acts
Total Acts
Day 1 Trips
Day 2 Trips
Total Trips

0-4
12.41
11.13
23.54
2.85
2.70
5.56

5-14
12.57
11.29
23.86
3.11
2.94
6.05

15-18
12.60
11.44
24.04
3.51
3.35
6.86

19-24
12.13
11.26
23.39
3.40
3.48
6.88

25-34
13.24
12.09
25.35
3.93
3.83
7.76

35-44
13.89
12.69
26.58
4.33
4.19
8.52

45-54
13.51
12.48
25.99
4.00
4.05
8.05

55-64
13.35
12.65
26.00
3.56
3.79
7.34

65+
13.73
12.72
26.45
3.22
3.23
6.44

Unknown
13.78
12.43
26.21
3.96
3.85
7.81

Base:  All reported trips and activities.
The activities were collected verbatim from the respondents, then post-coded into 36 categories.  A distribution of the categorized activities, as well as the average duration reported for each activity, is shown in Table A-11.  The most frequently reported activities were meals (14%), sleeping (12%), amusements at home (7%), work or work-related (7%), hygiene (4%), household chores (4%), school (3%), and shopping (3%).  The longest reported activities were “being at home sick” (7 hours), sleeping (6 hours), day-care or after-school care (5 hours), work (4 hours), and school (3 hours). The top six activities generating travel were work, shopping, school, meals, visiting, and exercise.

Table A-11

Primary Activities and Associated Average Travel Time

Activity
Frequency
Percent
Avg. Length (hours)

Trip
61,784
28.8%
0.47

Meals / meal-prep
29,300
13.6%
1.25

Sleep
25,366
11.8%
5.68

Amusements at home
15,241
7.1%
2.00

Work / work-related
14,155
6.6%
4.25

Hygiene
8,705
4.1%
1.28

HH chores
7,532
3.5%
2.53

School / school-related
6,036
2.8%
3.25

Morning routine
5,727
2.7%
1.20

Shopping
5,360
2.5%
1.05

Multiple activities
5,152
2.4%
2.61

Rest and Relaxation
4,467
2.1%
2.26

Recreation / play
3,585
1.7%
2.01

HH / Personal business
3,717
1.7%
1.11

Visiting
3,251
1.5%
1.90

Exercise / athletics
3,087
1.4%
1.56

HH Obligations (family care)
2,764
1.3%
1.26

Evening routine
1,184
0.6%
0.98

Hobbies
900
0.4%
2.45

Getting ready (not am or p.m.)
866
0.4%
1.09

Waiting 
793
0.4%
0.61

Out of area
626
0.3%
17.52

Entertainment
724
0.3%
2.32

Amusements out-of-home
615
0.3%
2.16

Religion / civil services
690
0.3%
2.13

Medical services
673
0.3%
1.38

Computer work
485
0.2%
2.60

Civic / volunteer services
396
0.2%
2.14

Sick / ill
152
0.1%
7.07

Day care / after school care
174
0.1%
4.65

Other (not categorized below)
162
0.1%`
1.50

Waiting for transportation
169
0.1%
0.88

Personal services
12
0.0%
1.92

Professional services
32
0.0%
1.50

Doing diary
76
0.0%
1.02

Refused
841
0.4%
22.74

Total
214,819
100.0%
2.44

Base:  All reported activities.
The majority of reported activities took place in the evening hours of 6 p.m. to 9 p.m. (19%), followed by the peak morning hours of 6 am to 9 am (17%).  Early morning hours of midnight to 6 am had the least activities (7%), the majority of these being sleep.

Table A-12

Time of Day of Reported Activities

Time of Day
Frequency
Percent

Early morning (12-6 am)
14,746
6.9%

Peak morning (6-9 am)
37,257
17.3%

Morning (9-12 p.m.)
25,087
11.7%

Afternoon (12-3 p.m.)
23,970
11.2%

Peak afternoon (3-6 p.m.)
36,102
16.8%

Evening (6-9 p.m.)
39,780
18.5%

Late evening (9-12 midnight)
37,868
17.6%

Base:  All reported activities.
As shown in Table A-13, 24% of all reported trips were made in the peak afternoon period of 3 p.m. to 6 p.m.  The second most popular times for trip making were peak morning (6 a.m. to 9 a.m.) and Evening (6 p.m. to 9 p.m.), as reported by 17% of respondents respectively.

Table A-13

Time of Day of Reported Trips

Time of Day
Frequency
Percent

Early morning (12-6 am)
758
1.2%

Peak morning (6-9 am)
10,633
17.2%

Morning (9-12 p.m.)
8,994
14.6%

Afternoon (12-3 p.m.)
8,479
13.7%

Peak afternoon (3-6 p.m.)
14,695
23.8%

Evening (6-9 p.m.)
10,497
17.0%

Late evening (9-12 midnight)
7,720
12.5%

Base:  All reported trips.
Most trips were made by personal automobiles and lasted 22 minutes, on average.  As shown in Table A-14, walk trips accounted for 15% of the reported travel modes, with an average travel time of 11 minutes.  Transit (combining AC, BART, Caltrain, CCC, Golden Gate, Ferry, San Mateo, MUNI, and “Other Transit Provider”) accounted for 6% of reported travel modes and averaged 31 minutes.  The longest reported trips were by Golden Gate Transit and Ferry.

Table A-14

Reported Travel Modes and Travel Times

Travel Mode
Frequency
Percent
Avg. Length (minutes)

Auto driver
38919
57.6%
23.61

Auto passenger
13737
20.3%
21.72

AC Transit
397
0.6%
26.80

Bicycle
692
1.0%
22.91

BART
1310
1.9%
36.13

Caltrain
38
0.1%
35.16

CCC Connection
31
0.0%
33.32

Golden Gate Transit
107
0.2%
47.72

Ferry
18
0.0%
40.72

San Mateo County Transit
35
0.1%
38.14

MUNI
1050
1.6%
24.60

Other Transit Provider
848
1.3%
30.66

Taxi
87
0.1%
20.35

Walk
10101
15.0%
11.18

Other
171
0.3%
54.38

Total
67551
100.0%
21.86

Base:  All reported trip segments.
Most trips home were made by automobile (84%) or walking (12%).  The same is true for work trips (79% by auto and 18% by walk).  School trip modes reflect the student’s age, as 47% were auto passenger, 25% auto driver, and 20% walk trips. School bus (included in transit other) accounted for 4% of school trips, and bicycling accounted for 3% of reported school trips.

Table A-15

Reported Travel Modes by Trip Destination


Trip Destination

Travel Mode
Home
Work
School
Other

Auto driver
62.1%
72.0%
24.8%
54.1%

Auto passenger
21.9%
6.6%
46.5%
20.3%

AC Transit
0.2%
0.2%
0.4%
0.9%

Bicycle
1.3%
1.4%
2.5%
0.6%

BART
0.2%
0.6%
0.1%
3.5%

Caltrain
0.0%
0.0%
0.0%
0.1%

CCC Connection
0.0%
0.0%
0.0%
0.1%

Golden Gate Transit
0.1%
0.1%
0.3%
0.2%

Ferry
0.0%
0.0%
0.0%
0.1%

San Mateo County Transit
0.0%
0.0%
0.1%
0.1%

MUNI
0.6%
0.5%
0.5%
2.6%

Other Transit Provider
1.0%
0.7%
4.3%
1.3%

Taxi
0.2%
0.1%
0.0%
0.1%

Walk
12.0%
17.7%
20.3%
15.8%

Other
0.2%
0.2%
0.1%
0.3%

Total
33.3%
12.0%
4.5%
50.2%

Base:  All reported trip segments.
Appendix A

Recruitment Questionnaire

Bay Area Travel Study Recruitment Questionnaire
"Hello, my name is (NAME OF INTERVIEWER), and I'm a survey specialist from a transportation research firm calling on behalf of Metropolitan Transportation Commission, also known as MTC.

"May I please speak with 



?"

1  HAVE RESPONDENT--SKIP TO Q .95

2  RESPONDENT NOT AVAILABLE--GO TO STATUS SCREEN Q .9

q.9  KNOW WHEN AVAILABLE?

"Do you know when would be a better time to call her/him?"

1  YES

2  NO

[if no]:  record as ‘respondent not available’

[if yes]:  ARRANGE A SPECIFIC TIME TO CALL THE RESPONDENT AGAIN AND RECORD IT BELOW
Q.95  ONCE RESPONDENT ON LINE OR IF ON LINE:  

We’re interested in finding out about travel in the Bay Area so that transportation can be improved.  I’d like to ask you a few questions about your household’s travel.

Q2  VEHICLE NUMBER  (same question from previous version)

I’d like to ask you some questions about vehicles available for use by your household.  “How many motor vehicles, including cars, trucks, vans, motorcycles and recreational vehicles are available for use by all members of the household?  Please include company cars, leased vehicles and rental vehicles.”

1  ONE

2  TWO

3  THREE

4  FOUR

5  FIVE

6  SIX

7  MORE THAN SIX  (enter exact number _____________)

8  NONE

9  DK/REFUSE

Q3  HOUSEHOLD SIZE

"Counting yourself, could you please tell me how many persons live with you at your address? 

1  ONE

2  TWO

3  THREE

4  FOUR

5  FIVE

6  SIX

7  SEVEN

8  EIGHT

9  NINE  (enter exact number ____________)

10 DK/REFUSED

IF HHSIZE=1 SKIP TO Q4A

Q3A
Are all the persons in your household related?

1  YES - Skip to Q4A

2  NO

Q3B
Do the members of your household share meals and income?

1  YES - Skip to Q4A

2  NO

Q3C
May I please speak with the person who last celebrated a birthday?

IF RESPONDENT, CONTINUE.  

ELSE INTRODUCTION THEN Q4A

if COUNTY CODE = (Marin, solano, sonoma), skip to after q4e (recr script)

IF REFUSED, TERMINATE

4A.
During the week (Monday through Friday), how often do you cross the Bay, either by driving on the Bay Bridge or using transit?

1  3 OR MORE DAYS (MONDAY THROUGH FRIDAY ONLY)

2  1 OR 2 DAYS (MONDAY THROUGH FRIDAY ONLY)

3  LESS THAN ONCE A WEEK (MONDAY THROUGH FRIDAY ONLY)

4  DO NOT CROSS THE BAY BRIDGE

5 DK/RF

IF Q4A=4 OR 5 SKIP TO Q4C

4B.
During your typical trip across the Bay, do you...? (accept multiple responses)



drive alone or with one other person,
1



carpool with 3 or more people, including yourself, 
2



take AC Transit,
3



take BART,
4



take the Ferry
5



or travel some other way? (SPECIFY)
6

4C.
During the week (Monday through Friday), how often do other members of your household cross the Bay, either by driving on the Bay Bridge or using transit?

1  3 OR MORE DAYS (MONDAY THROUGH FRIDAY ONLY)

2  1 OR 2 DAYS (MONDAY THROUGH FRIDAY ONLY)

3  LESS THAN ONCE A WEEK (MONDAY THROUGH FRIDAY ONLY)

4  DO NOT CROSS THE BAY BRIDGE

5 DK/RF

IF Q4C=4 OR 5 SKIP TO Q4E

4D.
During their typical trip across the Bay, do they...? (accept multiple responses)



drive alone or with one other person,
1



carpool with 3 or more people, including yourself, 
2



take AC Transit,
3



take BART,
4



take the Ferry
5



or travel some other way? (SPECIFY)
6

4E.
Do you or anyone in your household “casual carpool”, that is ride across the Bay Bridge in a flexible carpool arrangement where carpools are formed based on the order of arrival of cars and riders at designated locations, in order to take advantage of shorter trip times and free tolls?



Yes
1



No
2

Your household’s travel patterns match those of households we are seeking to participate in a very important study in the Bay Area.  The benefits to you and other Bay Area residents are better roads and public transportation.  

PRESS ‘1’ TO CONTINUE, NEXT SCREEN PRESS ‘2’ FOR REFUSAL

Let me explain what we’re asking of your household.  First, we ask some background information.  Then our firm mails you a packet with activity diaries for all household members.  These diaries are the main part of the study, and everyone needs to use them to record their activities for two days.  We call back to collect everyone’s information.  

As I said, this is a very important study, and the results will determine what happens in planning Bay Area transportation systems for the next ten years.  Let me assure you that the information is for MTC use only and will be kept strictly confidential.  Do you have any questions?”

Q5  RESPONDENT FIRST AND LAST NAME

IF UNLISTED SAMPLE: “May I have your name?”  (collect first and last)

IF LISTED SAMPLE:  "Let me be sure I have your name spelled correctly.   Is it SPELLED (FIRST/LAST NAME)?"

ASK OF ALL RESPONDENTS

ASK QS 3-6 FOR EACH VEHICLE.  IF NO VEHICLE, SKIP TO Q7
Earlier, you indicated that your household had [response from q2] vehicles available.  

I need to get some information about each one.

Q3-5  VEHICLE MAKE, MODEL, YEAR

"What is the make, model, and year of  the (first/second/third,etc. ) vehicle?"

Q3  MAKE

SELECT ONE

1 ACURA
F INFINITI
T SAAB

2 AUDI
G JAGUAR
U SATURN

3 BMW
H JEEP
V  SUBARU

4 BUICK
I LEXUS
W  RENAULT

5 CADILLAC
J LINCOLN
X TOYOTA

6 CHEVROLET
K MERCURY
Y VOLKSWAGEN

7 CHRYSLER
L MAZDA
Z OTHER Specify ___________

8 DAIHATSU
M  MERCEDES

9 DODGE
N MITSUBISHI

A EAGLE
O NISSAN

B FORD
P OLDSMOBILE


C HONDA
Q PEUGEOT

D HYUNDAI
R PLYMOUTH

E ISUZU
S PONTIAC

Q4  MODEL __________________________

Q5  YR.  19___
(ENTER LAST 2 DIGITS OF YEAR OF VEHICLE.  TYPE DK FOR DON'T KNOW OR REFUSED)  

Q6  FUEL EFFICIENCY

"And what would you estimate that vehicle’s fuel efficiency to be, in terms of miles per gallon? 

_______  miles per gallon

‘99’ for don’t know/refused

Q7  BICYCLE NUMBER

“How many bicycles are owned, used, and in working order in your household?

1  ONE

2  TWO

3  THREE

4  FOUR

5  FIVE

6  SIX

7  MORE THAN SIX  (enter exact number ____________)

8  NONE

9  DK/REFUSE

Q8  MOPED NUMBER

“And how many mopeds are owned, used, and in working order in your household?

1  ONE

2  TWO

3  THREE

4  MORE THAN THREE  (enter exact number ____________)

5  NONE

9  DK/REFUSE

Q10  OTHER HOUSEHOLD MEMBER(OHM)--FIRST NAME 

"Now I need some information about each person living in your home, so I can prepare individual travel diaries. Again, I want to assure you that this information is for research purposes only and will be kept strictly confidential."  You indicated there were [response from q3] persons in your household.  

[IF 3 OR MORE PERSONS IN HOUSEHOLD, ASK:] "Let's start with the youngest and work our way to the oldest.  What’s the first name of the youngest person living in your home?"

"What’s the first name of the next youngest person living in your home?"  (CONTINUE UNTIL HAVE NAMES FOR ALL HOUSEHOLD MEMBERS)

[IF ONLY 2 PERSONS IN THE HOUSEHOLD, ASK:] "What’s the first name of the other person living in your home?”  And is their last name the same as yours?

2  ____________________

3  ____________________

4  ____________________

5  ____________________

6  ____________________

7  ____________________

RESPONDENT IS ALWAYS PERSON 1

ask Qs 11-33 for each person in the household

Q11 OHM RELATIONSHIP

“What is (NAME OF OTHER PERSON)’s relation to you?”

1 Husband/wife/unmarried partner

2 mother/father /in-law

3 brother/sister

4 grandfather/grandmother

5 son/daughter

6 aunt/uncle

7 other relative (niece, nephew, cousin)

8 other non-related (room-mate)

9 dk/refuse

Q12 OHM--GENDER

"Is (NAME OF OTHER PERSON) male or female?"

1 MALE

2 FEMALE

3 DK/REFUSE

Q13 OHM-AGE

"How old is (NAME OF OTHER PERSON )?"  

INPUT NUMERIC RANGE FROM 1 TO 99

IF 'DK/REFUSE' RECORD AS '99'

Q13a
IF YOU ENTERED ‘99’, WAS IT BECAUSE:


1 AGE WAS 99 OR GREATER (SPECIFY AGE _______________)


2 DK/REFUSED

If refused on q13A, ask q 14;  if q13<15 skip to Q23;  

if q13 > or = 15 skip to Q15

Q14 ohm older/younger than 16

“Is (name of other person) at least 16 years of age?

1 NO (LESS THAN 16)

2 YES (16 YEARS OR OLDER)

3 DK/REFUSED

if q14=1 skip to q23

Q15 OHM--LICENSED TO DRIVE?

"Does (NAME OF OTHER PERSON) have a driver’s license?

1 YES

2 NO

3 DK/REFUSE

if q13<16 skip to Q23
q16 OHM EMPLOYMENT STATUS

"Is (NAME OF OTHER PERSON) employed?"

[‘JOB’ IS DEFINED AS WAGE-PAYING OR SALARY-PAYING JOB]

1 YES

2 NO

if q16=2 skip to Q23
Q17 OHM # of jobs

“How many jobs does (NAME OF OTHER PERSON) work?”

_____  (enter number of jobs).  Enter 9 for refused.

Q18 OHM JOB TYPE  (ASK FOR EACH JOB HELD)

“Is that a full-time or part-time position?

1  employed full-time (30 or more hours per week)

2  Employed part-time (less than 30 hours per week)

3  Homemaker  -- skip to q23

Q19  ohm occupation

"What kind of work does  (NAME OF OTHER PERSON)  do [at their primary job]?

[IF NECESSARY, EXPLAIN THAT THE PRIMARY JOB IS THE ONE IN WHICH THEY WORK THE MOST HOURS PER WEEK]

_________________________________ (BE AS SPECIFIC AS POSSIBLE)

Q19A
Is this person employed by

1  A private, for-profit company or business,

2  A private, not-for-profit, tax-exempt or charitable organization,

3  Local government,

4  State government,

5  Federal government,

6  Self-employed, or

7  Works without pay in a family business or farm?

Q20 OHM--INDUSTRY

“Is the business they work for mainly ... ”
(REFERRING TO ANSWER TO Q19.  READ LIST.  SELECT ONLY ONE.  )

1  Manufacturing

2  Wholesale trade

3  Retail trade

4  Or other  (specify) _____________________________

5  DK/REFUSE

Q21 OHM LENGTH OF EMPLOYMENT

“How long has (NAME OF OTHER PERSON) been employed at his/her primary workplace?”

1 LESS THAN 1 YEAR

2 1-1.9 Years

3 2-2.9 years

4 3-3.9 years

5 4-4.9 Years

6 5 or More years

7 dk/refused

IF Q21<6 THEN Q22;  ELSE Q23
Q22A.  Was his/her previous worksite located within the Bay Area?


1  YES


2  NO

Q22B [IF YES]  Where was that located?

Place name__________________

TYPE ‘HOME’ IF APPLICABLE

Exact address________________

Cross street__________________

City________________________

Zip_________________________

Q22C [IF NO] What city was it in?

City________________________

State________________________

Q23 OHM STUDENT STATUS

“Does (NAME OF OTHER PERSON) attend school at any level, including day care?

1  YES

2  NO

IF Q23=2 THEN SKIP TO Q27
q24 ohm STUDENT STATUS

“Does he/she attend full-time or part-time?”

(DO NOT READ LIST.  SELECT ONLY ONE.)

1 FULL-TIME

2 PART-TIME

3 DK/REFUSED

q25 ohm school

“What school does he/she attend?”

NAME OF SCHOOL:  _________________________________

CITY:


__________________________________
Q26 OHM STUDENT LEVEL

“And what type of school is that?” 

(DO NOT READ LIST.  SELECT ONLY ONE.)

1 DAYCARE

2 PRESCHOOL

3 ELEMENTARY SCHOOL (K-6)

4 MIDDLE SCHOOL/JUNIOR HIGH (7-8)

4 HIGH SCHOOL (9-12)

5 VOCATIONAL/TECHNICAL SCHOOL

6 COLLEGE

7 POST-GRADUATE 

8 OTHER ______________________

9 DK/RF

q27 ohm volunteer status

“does (NAME OF OTHER PERSON) do volunteer work?”

1 yes

2 no

3 dk/refused

if q27=2 or 3, skip to q30
q28 ohm volunteer location

“Does (NAME OF OTHER PERSON) do this volunteer work at a specific location or does it vary?”

1 Same location

2 varies

3 DK/RF

if q28=2 or 3, skip to q30
q29 ohm volunteer location

“What is that address?”

Place name__________________

Exact address________________

Cross street__________________

City________________________

Zip_________________________
ENTER ‘99999’ IF UNKNOWN
if q16=2 AND q27=2 then ask q30
Q30 OHM OTHER EMPLOYMENT

“Is (NAME OF OTHER PERSON) a homemaker, unemployed, or retired?”

1 HOMEMAKER

2 UNEMPLOYED

3 RETIRED

4 OTHER

5 NONE OF THE ABOVE

6 DK/RF

Q31 OHM-ETHNICITY

What is (NAME OF OTHER PERSON)’s ethnicity? Is he/she.

(SELECT ONLY ONE.)

1 Hispanic

2 White, non-Hispanic

3 Black, non-Hispanic or African-American

4 Asian/Pacific Islander

5 Other _______________________

6 DK/REFUSE

Q32 OHM--DISABILITY 

“Does (NAME OF OTHER PERSON) have a physical, mental, or other health disability that has lasted 6 or more months and which makes it difficult for him/her to go outside the home alone, for example to shop or visit a doctor’s office?”

1 YES

2 NO

3 DK/REFUSE

IF Q32=2 or 3, SKIP TO NEXT HH MEMBER OR Q34

Q33 OHM TYPE OF DISABILITY

“What type of disability is that?”
1 blind/visual

2 transferable wheelchair

3 non-transferable wheelchair

4 deaf/hearing impaired

5 mentally disabled

6 cane/walker

7 other

8 dk/refused

IF Q11=8 ASK PERSONAL INCOME ELSE NEXT HH MEMBER

Q64O PERSONAL INCOME - Other Household Member

ONLY IF Q11=OTHER, NON-RELATED

"And would you say that (NAME OF OTHER PERSON) earns above or below $40,000?”

1 ABOVE $40,000
GO TO Q64OA

2 BELOW $40,000
GO TO Q64OB

3 REFUSED

GO TO Q64OC

Q64OA 

"I am going to read you a list of categories, please stop me when I get to the one that best describes his/her total 1995 income.  Was it...?"

(READ LIST.  SELECT ONLY ONE.)

8 $35,000 but less than $40,000

7 $30,000 but less than $35,000

6 $25,000 but less than $30,000

5 $20,000 but less than $25,000

4 $15,000 but less than $20,000

3 $10,000 but less than $15,000

2 $5,000 but less than $10,000, or 

1 less than $5,000?

16 REFUSE (DO NOT READ) - skip to Q64OC

17 DON’T KNOW (DO NOT READ)

Q64OB

"I am going to read you a list of categories.  Please stop me when I get to the one that best describes his/her total 1995 income.  Was it...?"

(READ LIST.  SELECT ONLY ONE.)

9 $40,000 but less than $45,000

10 $45,000 but less than $50,000

11 $50,000 but less than $60,000

12 $60,000 but less than $75,000

13 $75,000 but less than $100,000

14 $100,000 but less than $125,000, or

15 $125,000 or more? 

16 REFUSE (DO NOT READ) - skip to Q64OC

17 DON’T KNOW

Q64OC PERSONAL INCOME REASK

"I understand your reluctance to divulge this information to me, but let me assure you that it is kept confidential.  As I mentioned, we ask this question only because we have to make sure that our survey accurately represents the population of the Bay Area." Is it..

SKIPS BACK TO QUESTION REFUSED

RESPONDENT QUESTIONS

reSPONDENT INFORMATION LEAD IN

"I would now like to get some information about you." 

Q34 GENDER - CODE BY OBSERVATION ONLY

1  MALE

2  FEMALE

Q35 respondent AGE

"How old are you?”

INPUT NUMERIC RANGE FROM 1 TO 99

IF 'DK/REFUSE' RECORD AS '99'

If refused on q35, ask q36 ELSE:

IF Q35<15 GOTO Q45.  IF Q35 >=15 GOTO Q37

Q36 respondent older/younger than 16

“Are you at least 16 years of age?

1 NO (LESS THAN 16)

2 YES (16 YEARS OF AGE OR OLDER)

3 DK/REFUSED

if Q36=1 GOTO Q45

Q37 respondent LICENSED TO DRIVE?

"Do you have a driver’s license?

1 YES

2 NO

3 DK/REFUSE

q38 respondent -EMPLOYMENT STATUS

"Are you employed?"

1 YES

2 NO

3 DK/REFUSE

if Q38=2 GOTO Q45

Q39 RESPONDENT # OF JOBS

“How many jobs do you have?”

__________ (enter number of jobs)  Enter 9 for refused.

Q40 RESPONDENT JOB TYPE (ASK FOR EACH JOB HELD)

“Is that a full or part-time position?”

1 employed full-time (30 or more hours per week)

2 Employed part-time (less than 30 hours per week)

3 Homemaker - SKIP TO Q45

Q41 RESPONDENT OCCUPATION

"What kind of work do you do [at their primary job]?

[IF NECESSARY, EXPLAIN THAT THE PRIMARY JOB IS THE ONE IN WHICH THEY WORK THE MOST HOURS PER WEEK]

_________________________________ (BE AS SPECIFIC AS POSSIBLE)

Q41A
Are you employed by

1  A private, for-profit company or business,

2  A private, not-for-profit, tax-exempt or charitable organization,

3  Local government,

4  State government,

5  Federal government,

6  Self-employed, or

7  Works without pay in a family business or farm?

Q42 RESPONDENT INDUSTRY

is  the business mainly ... 

(REFERRING TO ANSWER IN Q41.  READ LIST.  SELECT ONLY ONE.)

1 Manufacturing

2 Wholesale trade

3 Retail trade

4 Or other (specify) ______________________

5 DK/REFUSED

Q43 RESPONDENT LENGTH OF EMPLOYMENT

“How long have you been employed at [that]/[your primary job’s] worksite?”

1 LESS THAN 1 YEAR

2  1-1.9 YEARS

3  2-2.9 YEARS

4  3-3.9 YEARS

5  4-4.9 YEARS

6  5 YEARS OR MORE

7  DK/REFUSED

IF Q43<6 THEN Q44 ELSE Q45
Q44A.  Was your previous worksite located within the Bay Area?


1  YES


2  NO

Q44B [IF YES]  Where was that located?

Place name__________________
TYPE ‘HOME’ IF APPLICABLE

Exact address________________

Cross street__________________

City________________________

Zip_________________________

Q44C [IF NO] What city was it in?

City________________________

State________________________

q45 respondent STUDENT

“Are you a student?”

1 YES

2 NO

IF Q45=2 THEN Q49
Q46 RESPONDENT STUDENT STATUS

“Is that full-time or part-time?”

1 FULL-TIME

2 PART-TIME

3 DK/REFUSED

Q47 RESPONDENT SCHOOL

“What school do you attend?”

NAME OF SCHOOL:  __________________________________________

CITY: 


___________________________________________

Q48 RESPONDENT STUDENT LEVEL

“And what type of school is that?”

1 VOCATIONAL/TECHNICAL

2 COLLEGE

3 POST-GRADUATE

4 OTHER __________________________________

5 DK/RF

q49 respondent volunteer status

“do you do volunteer work?”

1 yes

2 no

3 dk/refused

IF Q49=2 or 3 THEN Q52
Q50 RESPONDENT VOLUNTEER LOCATION

“Do you do this volunteer work at a specific location or does it vary?

1 SAME LOCATION

2 VARIES

3 DK/RF

IF Q50=2 or 3 THEN Q52
q51 respondent volunteer location

“What is that address?”

Place name__________________

Exact address________________

Cross street__________________

City________________________

Zip_________________________
IF Q38=2 AND Q45=2 THEN Q52 ELSE Q53
Q52 RESPONDENT OTHER EMPLOYMENT

“Are you a homemaker, unemployed, or retired?

1 HOMEMAKER

2 UNEMPLOYED

3 RETIRED

4 OTHER 

5 DK/RF

Q53 respondent -ETHNICITY

What is your ethnicity? Are you....?

(SELECT ONLY ONE.)

1 Hispanic

2 White, non-Hispanic

3 Black, non-Hispanic or African-American

4 Asian/Pacific Islander

5 Other  ___________________________

6 DK/REFUSE

Q54 respondent DISABILITY 

“Do you have a physical, mental, or other health disability that has lasted 6 or more months and which makes it difficult for you to go outside the home alone, for example, to shop or visit a doctor’s office?”

1 YES

2 NO

3 DK/REFUSE

IF Q54=2 or 3 SKIP TO Q56

Q55 respondent TYPE OF DISABILITY

“What type of disability is that?”
1 blind/visual

2 transferable wheelchair

3 non-transferable wheelchair

4 deaf/hearing impaired

5 mentally disabled

6 cane/walker

7 other

8 dk/refused

The last few questions are for classification purposes only. We ask these only because we want to make sure we have information that is representative of the Bay Area. 

Q56 TYPE OF DWELLING

"Which structure best describes your current residence?"  “Is it a...?

1 Single family, detached unit

2 Duplex unit (“DUET” IS A LOCAL TERM FOR DUPLEX)

3 Apartment

4 Condominium or Townhouse

5 Mobile Home or Trailer

6 Hotel or Motel

7 Group Quarters, or

8 Other

9 DK/REFUSE

Q57 OWN/BUY/RENT HOME

"Do you own, are you buying, or do you rent your current residence?"

1 OWN/BUYING

2 RENT

3 OTHER

4 DK/REFUSE

Q58 LENGTH AT RESIDENCE

“How long have you lived at your current residence?”

1 LESS THAN 1 YEAR

2 1-1.9 Years

3 2-2.9 years

4 3-3.9 years

5 4-4.9 Years

6 5 or more years

7 dk/refused

if q58<6 ask q59, otherwise skip to q60

Q59A.  Was your previous residence in the Bay Area?


1 YES


2 NO

Q59B.  What was that address?

Exact address________________

Cross street__________________

City________________________

Zip_________________________

Q59C.  What city was it in?

City________________________

State________________________

if NON-RELATED HOUSEHOLD, NEED TO COLLECT PERSONAL INCOME FOR RESPONDENT (OHM PERSONAL INCOME COLLECTED EARLIER)  

else ask household income

Q60 HOUSEHOLD INCOME

"Now I’d like you to consider the total income in 1994 for everyone living in your home.  Would you say it was above or below $40,000?”

1 ABOVE $40,000
GO TO Q61

2 BELOW $40,000
GO TO Q62

3 REFUSED

GO TO Q63

Q61 

"I am going to read you a list of categories, please stop me when I get to the one that best describes the total 1994 income for everyone living in your home.  Was it...?"

(READ LIST.  SELECT ONLY ONE.)

8 $35,000 but less than $40,000

7 $30,000 but less than $35,000

6 $25,000 but less than $30,000

5 $20,000 but less than $25,000

4 $15,000 but less than $20,000

3 $10,000 but less than $15,000

2 $5,000 but less than $10,000, or 

1 less than $5,000?

16 DK/REFUSE (DO NOT READ) - skip to Q63

Q62

"I am going to read you a list of categories, please stop me when I get to the one that best describes the total 1994 income for everyone living in your home.  Was it...?"

(READ LIST.  SELECT ONLY ONE.)

9 $40,000 but less than $45,000

10 $45,000 but less than $50,000

11 $50,000 but less than $60,000

12 $60,000 but less than $75,000

13 $75,000 but less than $100,000

14 $100,000 but less than $125,000, or

15 $125,000 or more? 

16 DK/REFUSE (DO NOT READ) - skip to Q63

Q63 HOUSEHOLD INCOME REASK

"I understand your reluctance to divulge your household income to me, but let me assure you that the information you provide is confidential.  As I mentioned, we ask this question only because we have to make sure that our survey accurately represents the population of the Bay Area." Is it..

SKIPS BACK TO Q60

Q64 PERSONAL INCOME - respondent

ONLY IF Q11=OTHER, NON-RELATED for all other household members

"Now I’d like you to consider your total income in 1995.  Would you say it was above or below $40,000?”

1 ABOVE $40,000
GO TO Q64A

2 BELOW $40,000
GO TO Q64B

3 REFUSED

GO TO Q64C

Q64A 

"I am going to read you a list of categories, please stop me when I get to the one that best describes your total 1995 income.  Was it...?"

(READ LIST.  SELECT ONLY ONE.)

8 $35,000 but less than $40,000

7 $30,000 but less than $35,000

6 $25,000 but less than $30,000

5 $20,000 but less than $25,000

4 $15,000 but less than $20,000

3 $10,000 but less than $15,000

2 $5,000 but less than $10,000, or 

1 less than $5,000?

16 REFUSE (DO NOT READ) - skip to Q64C

17 DON’T KNOW

Q64B

"I am going to read you a list of categories, please stop me when I get to the one that best describes you total 1995 income.  Was it...?"

(READ LIST.  SELECT ONLY ONE.)

9 $40,000 but less than $45,000

10 $45,000 but less than $50,000

11 $50,000 but less than $60,000

12 $60,000 but less than $75,000

13 $75,000 but less than $100,000

14 $100,000 but less than $125,000, or

15 $125,000 or more? 

16 DK/REFUSE (DO NOT READ) - skip to Q64C

Q64C HOUSEHOLD INCOME REASK

"I understand your reluctance to divulge your household income to me, but let me assure you that the information you provide is confidential.  As I mentioned, we ask this question only because we have to make sure that our survey accurately represents the population of the Bay Area." Is it..

SKIPS BACK TO QUESTION REFUSED

IF q3b=2 SKIP TO Q65A

Q65 ACTIVITY DAY ASSIGNMENT

"Now let me give you the days on which we would like for everyone in your household to keep track of their activities.  The days are [DAY OF THE WEEK AND DATES]."

IF PROBLEM  ASK:  "Well let's try different days.  How about 


[DAYS OF THE WEEK AND DATES]."

ENTER FIRST ACTIVITY DATE AND ASSIGNMENT NUMBER

ASSIGNMENT NUMBER________________

Q65A  "Now let me give you the days on which we would like for you to keep track of your activities.  The days are [DAY OF THE WEEK AND DATES]."

IF PROBLEM  ASK:  "Well let's try different days.  How about 


[DAYS OF THE WEEK AND DATES]."

ENTER FIRST ACTIVITY DATE AND ASSIGNMENT NUMBER

ASSIGNMENT NUMBER________________

Q66  RESPONDENT ADDRESS

And I show your address as:

IF NECESSARY, VERIFY SPELLING OF STREET NAMES - PROBE FOR APT.

IF UNLISTED SAMPLE, OBTAIN ADDRESS USING Q66B AS GUIDE

Q66A
Is this the same as your physical address?

1 Yes

2 No

Q66B [IF NO]

“May I please have your physical address?”

STREET #
____________________

DIRECTION
____________________

STREET NAME____________________

STREET TYPE____________________

SUITE/APT#
____________________

CITY

____________________

ZIP

____________________

Q67 CORRECT PHONE

May I please verify your phone number?

Is it ...

1 NUMBER IS CORRECT

2 NUMBER IS INCORRECT

Q68 BEST TIME TO CALL

"I’ll call to collect your activity information the day following the second travel day, which is next _[DAY OF WEEK].  When I call, would you prefer to be called in the morning between 9:00 and noon., in the afternoon between noon and 5:00 p.m., or in the evening between 5:00 and 9:00 p.m.?"

(DO NOT READ LIST.  SELECT ONLY ONE.)

1 MORNING (9:00 - noon.)

2 AFTERNOON (noon - 5:00 P.M.)

3 EVENING (5:00 - 9:00 P.M.)

4 NO BEST TIME TO CALL

5 DK/REFUSE

Q69 OTHER PHONE NUMBER

"Is there a different phone number where you or another member of your household would prefer to be called when we collect your information?

IF NECESSARY:  "What is that phone number?"

IF NO OTHER PHONE NUMBER, RECORD "NONE"

Q70 THANK RESPONDENT--HAVE YOUNG CHILDREN IN HOUSEHOLD

"Thank you very much for agreeing to participate in this study.  It is because of the cooperation of households like yours that planners are able to obtain the detailed information necessary to design cities and transportation systems that improve our quality-of-life."

"You will be receiving your packet of materials in the mail within a few days.  It will include instructions and diaries for every member of your household.  Let me remind you that it is very important that everyone in your household fill out the diaries, including having an adult fill out the diary for the children under age 12."  

"Once again, thank you very much and have a nice day." 

Q71 THANK RESPONDENT--ADULT HOUSEHOLD

"Thank you very much for agreeing to participate in this study.  It is because of the cooperation of households like yours that planners are able to obtain the detailed information necessary to design cities and transportation systems that improve our quality-of-life."

"You will be receiving your packet of materials in the mail within a few days.  It will include instructions and diaries for every member of your household.  Let me remind you that it is very important that everyone in your household fill out the diaries."  

"Once again, thank you very much and have a nice day.  "

Q72 THANK RESPONDENT--SINGLE PERSON HOUSEHOLD

"Thank your very much for agreeing to participate in this study.  It is because of the cooperation of households like yours that planners are able to obtain the detailed information necessary to design cities and transportation systems that improve our quality-of-life."

"You will be receiving your packet of materials in the mail within a few days, which will include your diary and instructions."  

"Once again, thank you very much and have a nice day." 

Appendix B

Respondent Materials

November 07, 1996

«Hhname»
«ADDRESS»
«CITY», CA «ZIPCODE»
Dear «Hhname»:

Thank you for agreeing to participate in the 1996 Bay Area Travel Study.  It is being conducted for the Metropolitan Transportation Commission (MTC), Caltrans, and the Federal Highway Administration by Nustats International a survey research firm.This important study will ultimately improve our transportation system.  By understanding how, why, and where people make their daily trips, planners and public officials can make better use of increasingly scarce resources.  Having current travel behavior information means we can develop strategies for making wise transit and highway investments and improving other travel options, including carpool, bike, and pedestrian options.

Your participation is important toward meeting these goals.  All information collected is strictly confidential and will be used for research  purposes only.  The information your household records in the enclosed diaries will be combined with data from all other participating area residents.  

We will call to collect your information the day following your second activity day.  After we complete that call, we will ask you to return your surveys in the enclosed business reply envelope.  Please do not mail them in until we have spoken with you on the telephone.  If you have any questions, please call 1-800-555-0156.

We very much appreciate your taking the time to help with this worthwhile project.  If you have any questions or comments, please call Karen Frick at MTC at (510) 464-7704.

Sincerely

[image: image7.png]



Staci Bricka

NuStats Project Director

Enclosures

Appendix C

Retrieval Questionnaire

BAY AREA TRAVEL STUDY RETRIEVAL QUESTIONNAIRE

SECTION A:  ADMINISTRATIVE

“Hello, my name is [NAME OF SURVEY SPECIALIST] I’m calling on behalf of the Metropolitan Transportation Commission (MTC) about the survey your household recently completed.  May I speak with _______________________?”

First I need to verify some information about your household, then I will begin collecting the activity information for each household member.  

HOUSEHOLD MEMBER VERIFICATION

Q1.
When we interviewed your household last week, we were told that there were [____] persons in your household, and their names were:


COMPUTER LIST NAMES GENDER AGE


Is this information correct?


YES => skip to Q2


NO => What corrections should I make to this list?


ADD OR SUBTRACT PERSONS AS NEEDED

HOUSEHOLD VEHICLE INFORMATION

Q2.
I show that your household has [____] vehicles available for use, with the following makes and models:


COMPUTER LIST so that it can be read “a YEAR MAKE MODEL with an estimated fuel economy of XXX MILES PER GALLON”


Is this information correct?


YES => skip to Q3


NO => What corrections should I make to this list?


CORRECT DATA AS NEEDED

INCOME REFUSAL CONVERSION
Q3.
[IF REFUSED INCOME DURING DEMO INTERVIEW]


And the last piece of information I need about your household is your total annual household income for 1994, including all sources for each household member.


Was it above or below $40,000?


Above $40,000
Below $40,000


(copy scales from recruitment survey)


SECTION B:  FREQUENT ADDRESSES

Q4.
Great.  Now I’d like to collect the activity and trip information that your household recorded for [DAY1] and [DAY2].  Lets begin with your activity information.  Do you have your diary handy?

Q5
In the front of the diary, there was room to record a specific work address, if you typically worked at one location.  Did you record an address there?


1 YES - SKIP TO Q5B


2 NO


Q5A
Would you like to do so now?  This will help make the interview go faster.


1 YES - SKIP TO Q5B


2 NO - SKIP TO Q6

Q5B
What is your work address?

Place name_____________________

Exact address___________________

Cross streets____________________

City___________________________

Zip____________________________

Q6
[ASK IF FULL OR PART-TIME STUDENT]


Did you record a school address?


1 YES - SKIP TO Q6B


2 NO


Q6A
Would you like to do so now?  This will help make the interview go faster.


1 YES - SKIP TO Q6B


2 NO - SKIP TO Q7

Q6B
And what was that address?

School name_____________________

Exact address___________________

Cross streets____________________

City___________________________

Zip____________________________

SECTION C:  DAY 1, ACTIVITY 1

Now I’d like to have you read me the information recorded in your diary, beginning with Day 1.  Are you ready?

Q7
What was the first thing you did on DAY1, beginning with 3 a.m.


1 WORK


2 SCHOOL


3 MEALS


4 TRIP - SKIP TO Q11


5 SLEEP


6 OTHER:  _________________________________

Q8
Where did you do that?


1 HOME




4 Other:


2 WORK




Place Name


3 SCHOOL




Address (exact)









Cross streets









City

Q9
What time did that activity end?


__ __:__ __ 
AM/PM

Q10
Duration - computer calculates activity duration as Q9 - 3 a.m.

IF DURATION is negative, then flag to interviewer for check.

ASK THESE QUESTIONS IF ACTIVITY=TRIP.  ELSE SKIP TO NEXT SECTION

Q11
Where did your trip begin?


1 HOME





4 Other:


2 WORK




Place Name


3 SCHOOL




Address (exact)









Cross streets









City

Q12
What was the first type of transportation you used?


1 Auto - Driver (AUTO-D)


2 Auto - Passenger (AUTO-P)


3 AC Transit (AC)


4 Bicycle (BIKE)


5 Bay Area Rapid Transit (BART)


6 CalTrain (CALT)


7 Central Contra Costa County Connection (CCC)


8 Golden Gate Transit - bus (GGT-B)


9 Ferry 


10 San Mateo County Transit / SamTrans (SAM)


11 San Francisco Muni (MUNI)


12 Other Transit Provider (specify)


13 Taxi 


14 Walk


15 Other _______________________________________

Q13
What time you begin using that type of transportation?


__ __:__ __ 
AM/PM

FOR DAY 1, ACTIVITY 1 ONLY - IF Q13 <> 3 A.M. FOR FIRST MODE, FLAG INTERVIEWER THAT THIS IS NOT TRUE FIRST ACTIVITY.  CORRECT OR INSERT ACTIVITY 1.

Q14
What time did you change to another type of transportation or end your trip?


__ __:__ __ 
AM/PM

Q15
Duration - computer calculates activity duration as Q14 - Q13

IF DURATION is negative, then flag to interviewer for check.

Q16
What type of transportation did you change to next?


1 Auto - Driver (AUTO-D)


2 Auto - Passenger (AUTO-P)


3 AC Transit (AC)


4 Bicycle (BIKE)


5 Bay Area Rapid Transit (BART)


6 CalTrain (CALT)


7 Central Contra Costa County Connection (CCC)


8 Golden Gate Transit - bus (GGT-B)


9 Ferry 


10 San Mateo County Transit / SamTrans (SAM)


11 San Francisco Muni (MUNI)


12 Other Transit Provider (specify)


13 Taxi 


14 Walk


15 Other _______________________________________


16 Did not change to another type of transportation - ended trip - SKIP TO Q21

Q17
Where did you change to [transportation type]?


Place  _____________________


Address  ___________________


Cross Street  ________________


City  _______________________

Q18
What time you begin using this next type of transportation?


__ __:__ __ 
AM/PM

Q19
What time did you change to another type of transportation or end your trip?


__ __:__ __ 
AM/PM

Q20
Duration - computer calculates activity duration as Q19 - Q18

IF DURATION is negative, then flag to interviewer for check.

LOOP BACK TO Q16 - Q20 UNTIL ALL TYPES OF TRANSPORTATION FOR THIS TRIP ARE RECORDED.

Q21
Where did you end your trip?


Place  _____________________


Address  ___________________


Cross Street  ________________


City  _______________________

SECTION D:  ALL OTHER ACTIVITIES

Q22
What did you do next?


1 WORK


2 SCHOOL


3 MEALS


4 TRIP - SKIP TO Q27


5 OTHER:  _________________________________

Q23
Where did you do that?


1 HOME




4 Other:


2 WORK




Place Name


3 SCHOOL




Address (exact)









Cross streets









City

Q24
Did that activity begin at [insert time last activity ended]?


1 YES - continue


2 NO - insert activity

Q25
What time did that activity end?


__ __:__ __ 
AM/PM

Q26
Duration - computer calculates activity duration as Q25 - [time indicated in Q24]

IF DURATION is negative, then flag to interviewer for check.

ASK THESE QUESTIONS IF ACTIVITY=TRIP.  ELSE SKIP TO NEXT SECTION

Q27
Where did your trip begin?


1 HOME





4 Other:


2 WORK




Place Name


3 SCHOOL




Address (exact)









Cross streets









City

Q28
What was the first type of transportation you used?


1 Auto - Driver (AUTO-D)


2 Auto - Passenger (AUTO-P)


3 AC Transit (AC)


4 Bicycle (BIKE)


5 Bay Area Rapid Transit (BART)


6 CalTrain (CALT)


7 Central Contra Costa County Connection (CCC)


8 Golden Gate Transit - bus (GGT-B)


9 Ferry 


10 San Mateo County Transit / SamTrans (SAM)


11 San Francisco Muni (MUNI)


12 Other Transit Provider (specify)


13 Taxi 


14 Walk


15 Other _______________________________________

Q29
What time you begin using that type of transportation?


__ __:__ __ 
AM/PM

IF Q29-[TIME LAST ACTIVITY ENDED] > 0, FLAG FOR MISSING ACTIVITY

Q30
What time did you change to another type of transportation or end your trip?


__ __:__ __ 
AM/PM

Q31
Duration - computer calculates activity duration as Q30 - Q29

IF DURATION is negative, then flag to interviewer for check.

Q32
What type of transportation did you change to next?


1 Auto - Driver (AUTO-D)


2 Auto - Passenger (AUTO-P)


3 AC Transit (AC)


4 Bicycle (BIKE)


5 Bay Area Rapid Transit (BART)


6 CalTrain (CALT)


7 Central Contra Costa County Connection (CCC)


8 Golden Gate Transit - bus (GGT-B)


9 Ferry 


10 San Mateo County Transit / SamTrans (SAM)


11 San Francisco Muni (MUNI)


12 Other Transit Provider (specify)


13 Taxi 


14 Walk


15 Other _______________________________________


16 Did not change to another type of transportation - ended trip - SKIP TO Q37

Q33
Where did you change to [transportation type]?


Place  _____________________


Address  ___________________


Cross Street  ________________


City  _______________________

Q34
What time you begin using this next type of transportation?


__ __:__ __ 
AM/PM

Q35
What time did you change to another type of transportation or end your trip?


__ __:__ __ 
AM/PM

Q36
Duration - computer calculates activity duration as Q35 - Q34

IF DURATION is negative, then flag to interviewer for check.

LOOP BACK TO Q27 - Q36 UNTIL ALL TYPES OF TRANSPORTATION FOR THIS TRIP ARE RECORDED.

Q37
Where did you end your trip?


Place  _____________________


Address  ___________________


Cross Street  ________________


City  _______________________

Q39  PROBE FOR MISSED TRIPS/ACTIVITIES]


Did you make stops or do any activities along the way?


1 YES => insert activity


2 NO - NEXT ACTIVITY

CONTINUE UNTIL ALL ACTIVITIES HAVE BEEN RECORDED - 

FROM DAY 1 AT 3 AM TO END OF DAY 2 AT 2:59 AM

SECTION E:  QUESTIONS ABOUT TYPES OF TRANSPORTATION USED

FOR EACH “ACTIVITY=TRIP” ASK THE QUESTIONS APPROPRIATE TO THE TYPE OF TRANSPORTATION USED.


FOR EACH MODE LISTED, ASK THE CORRESPONDING QUESTIONS

Private vehicle (auto-d, auto-p)
=>Q41

Public bus (ac, ccc, ggt-b, sam, muni, scc)
=>Q42

BART
=>Q43

other (calt, ferry, taxi)
=>Q44

q41
PRIVATE VEHICLE QUESTIONS
Q41A.
Was a household vehicle used for this trip?


1 Household Vehicle

2 Non-household Vehicle - owned by someone outside the household

Q41B.
[if q41a=1] which vehicle was used for the trip?
Household Vehicle #_____

Q41C.
[if q41a=2] what was the Make and Model of the vehicle you used on this trip ?
MAKE ________ MODEL ________ (show lists from demographic interview)

Q41d “Were you the driver or a passenger?”

1 DRIVER

2 PASSENGER

q41E “How many people were in the vehicle, including yourself?”

1 ONE

2 TWO

3 THREE

4 FOUR

5 FIVE

6 SIX

7 SEVEN OR MORE (specify exact # _________________)

8 DK/REFUSED

Q41F [IF Q41E>1]  “How many of these people were members of your household?”

0 NONE

1 ONE

2 TWO

3 THREE

4 FOUR

5 FIVE

6 SIX

7 SEVEN OR MORE (specify exact # ______________________)


Q41G CALCULATE NON-HH MEMBERS - Q41F-Q41E

Q41H [IF Q41G>0]  “Was this trip pre-arranged with the other people in the vehicle?  Or was it an ad-hoc, informal arrangement as with casual carpooling?

1 PRE-ARRANGED

2 INFORMAL

3 OTHER ________________

Q41I “Where did you park at your destination?”

1 Street

2 Parking lot/Parking garage

3 Drive through

4 Drop Off/Pick-up

5 Did not park

Q41J [IFQ41I=1 or 2] PARKING COST

“Which of the following statements best describes the parking costs incurred?”

1 Parking was free because no fee was charged,

2 Parking was validated by place visited, so there was no cost to me,

3 I had to pay for parking, but was reimbursed by my employer,

4 I had to pay $___.___ for parking

5 The parking cost was $___.___, but I split the cost with other passengers, 

6 Other _______________________________

7 DK/REFUSED

Q41K [IF Q41J=2]  PARKING COST TIME

“What time frame was that parking cost for?”

1 Hourly

2 Daily

3 Weekly

4 Monthly

5 Semesterly

6 Yearly

q42
TRANSIT questions

Q42A.
What route did you take?

Q42B.  “How much did you pay for the trip?

$___.___

Q42C  “How did you pay for this trip?”

1 Cash

2 BART Plus

3 Transfer

4 Cash plus transfer

5 BART/MUNI transfer

6 Other_______

Q43
bart questions

Q43A.  “How much did you pay for the trip?

$___.___

Q43B  “How did you pay for this trip?”

1 BART blue ticket

2 BART red ticket

3 BART green ticket

4 BART plus

5 Other_______

Q44
OTHER MODE QUESTIONS
Q44A
What form of transportation did you use?

______________________________________

Q44B.  “How much did you pay for the trip?

$___.___

LOOP BACK TO NEXT MODE.  IF LAST MODE USED, GO TO NEXT ACTIVITY.

REPEAT FOR ALL ACTIVITIES, FOR ALL PERSONS IN HH

Stated Preference Survey Results

I.
Introduction

This report documents the procedures and results of a Stated Preference survey administered for the Metropolitan Transportation Commission.  The survey was conducted in two phases: summer 1996 and winter 1997.  It resulted in 150 usable questionnaires, which were collected from residents of the Bay Area who used the Bay Bridge corridor.

This survey was conducted by NuStats International as one component of the Bay Area Travel Study, which also included a survey of the activity and travel behavior for almost 3,700 households residing in the nine-county Bay Area region.  The data collected through this study represents an important component of transportation planning efforts by the Metropolitan Transportation Commission and will be used to update models used to forecast travel behavior for the next 20 years.

This stated preference survey is of particular interest to MTC, as it provides an estimate of the incidence with which the respondents would change their mode of travel given a change in future travel conditions.  Full analysis of the survey results requires the construction of complex models, which is outside the scope of this study.  However, frequencies and cross-tabulations were performed to summarize key findings, and these are included in this report.  A sample survey is included in Appendix A. 

Background on Stated Preference Surveys

Prior to implementing any congestion pricing strategies, it is important to have a good understanding of the elements of transportation service that the various customer segments value and what value the customers place on these elements.  This is a difficult task to accomplish, as agencies cannot alter tolls to test hypothesis, nor can they build highway lanes to “test” what will happen then close them to commuters while operational decisions are made.

The stated preference (SP) survey method allows transportation researchers to identify those factors that significantly influence decisions.  The method is believed to mirror real-world decision-making because respondents are asked to make a consumer choice with full information about competing alternatives.  The method assumes that an individual faces a number of multi-attribute alternatives, each of which differs in the combination of attribute values it possesses.

In the SP approach, individuals are presented with hypothetical scenarios in which different travel times, modes, and costs are presented at the same time.  One of the main features of the SP approach is the existence of repeated measurements, or "scenarios".  Each respondent completes a number of observations or scenarios, in this study there were eight.  The respondent must answer bottom-line questions for each scenario — Assuming these alternatives were the only ones available, (1) Which one would you choose?  (2) Would you change your travel pattern?   The challenge in a stated preference design is to mimic the real-world choice behavior in a sample survey.  

The success of a stated preference design rests on how closely the information that is presented to respondents matches the information they would actually use to make that particular decision in real life.  Well-designed stated preference surveys enable reliable predictions or forecasts to be made concerning the future behavior of individuals or population segments - based on their responses to interacting factors.  This information will enable MTC to select the most effective mix of alternatives to achieve the desired results.

Survey Design

The conduct of the stated preference survey method was accomplished through the use of three questionnaires: one to recruitment respondents to participate in the survey, the stated preference survey which was mailed to respondents, and a third to retrieve the SP responses over the phone.  NuStats International designed all surveys, with input from MTC staff.  Consultant Mark Bradley constructed the experimental design, which forms the backbone for in-depth analysis of the data.  All materials were produced only in English.  Bilingual interviewers translated during interviews with Spanish speaking households as needed.

The Recruitment Survey was used to re-establish contact with the respondents, confirm that they still performed the targeted travel behavior, recruit them to complete the SP survey, and confirm key demographic information.  At the same time, the mailing address was also confirmed.  Similarly, the Retrieval Survey was simply a guide for the interviewer to retrieve the completed SP survey data over the phone.  Also included on this form were a few follow-up questions about their experiences.

The stated preference survey was constructed in a booklet format and was 6 double-sided pages in length.  The page contents were:

· Page 1 - Cover and introduction to survey.

· Page 2 - Instructions for completing the survey, including details of the reported trip made across Bay that respondent was to reference in answering all questions.

· Page 3 - Current travel conditions for all modes available to respondent for above referenced trip.

· Pages 4 to 11 - tables presenting travel scenarios.

The personalized “Current Travel Conditions” presented approximate travel times and travel characteristics for the following five travel options:

1. Drive alone or with one other person, peak hours

2. Drive alone or with one other person, off-peak hours

3. 3+ person carpool, peak hours

4. BART

5. Bus

If a mode was not a realistic option to the respondent (i.e., someone going to Treasure Island cannot take BART), the current travel conditions for that mode were not displayed.  Instead, the form showed “Not an option for this trip”.

Sample Design

All respondents were residents of the nine-county study area who provided complete and accurate activity and travel information during the 1996 Revealed Preference Survey.  During the summer of 1996, respondents were selected on the basis of having reported a trip using the Bay Bridge corridor during their assigned travel days between specific TAZ pairs.  For these respondents, the SP reference trip came from reported travel.

The sampling approach was modified for the second data collection phase to limit selection to only those who reported travel by auto on the Bay Bridge corridor during the recruitment interview.  This focus was necessitated by the desire to have sufficient data to track change in travel behavior anticipated from an upcoming increase in the Bay Bridge toll from $1 to $2.

Of the 150 respondents, 47% live in Alameda County and 30% in Contra Costa County.  An additional 10% of the respondents come from a sample of those that completed a similar survey for MTC in 1990.

Table 1

County of Residence

County
Frequency
Percent

1990 Survey
13
8.7%

Alameda
71
47.3%

Contra Costa
45
30.%

Marin
1
0.7%

Napa
2
1.3%

San Francisco
8
5.3%

San Mateo
3
2.0%

Solano
6
4.0%

Sonoma
1
0.7%

Total
150
100.%

Survey Process

The survey was conducted using a telephone / mailout / telephone survey method.  This entailed the following four-step procedure:

1. Recruit eligible respondents by telephone using the Recruitment Survey

2. Mail each participant a Stated Preference survey packet

3. Phone each respondent to ensure packet receipt, answer any questions, and set time for data retrieval.

4. Phone respondents to collect survey answers.

Survey packets were mailed within 2 days of recruitment, and reminder calls were made 7 days after recruitment (or 5 days after mailing).  Retrieval calls were made at pre-arranged times with the respondents.

Respondent Demographics

The survey process required data from only one person within the household.  However, to obtain a full picture about that respondent, some household information is provided along with key demographic indicators about the person himself.  

As shown in Tables 2 through 4, more than half of the respondents (60%) come from small, higher income households owning 2.1 vehicles on average.  Most own their own home (77%) and have lived in that location an average of 4 years.  

Table 2

Household Size

Household Size
Frequency
Percent

1
41
27.3%

2
49
32.7%

3
33
22.0%

4
19
12.7%

5+
8
5.4%

Total
150
100%

Table 3

Home Ownership Status

Status
Frequency
Percent

Own / buying
115
76.7%

Rent/Other
35
23.3%

Total
150
100%

Table 4

Household Income

Income Level
Frequency
Percent

Less than $20k
6
4.0%

$20k but less than $40k
19
12.7%

$40k but less than $60k
35
23.3%

$60k but less than $75k
14
9.3%

$75k but less than $100k
23
15.3%

$100k but less than $125k
13
8.7%

$125k or more
18
12.0%

Don’t know / refused
22
14.7%

Total
150
100%

The respondents themselves represent a cross-section of the Bay Area population.  Sixty percent were male.  The average age of all respondents was 45 years.  85% of the respondents were employed.  The remainder were either students (11%) or retired.  Three-fourths of the respondents were white, non-Hispanic.  

Table 5

Gender

Gender
Frequency
Percent

Male
90
60.3%

Female
60
39.7%

Total
150
100%

Table 6

Age of Respondent

Age
Frequency
Percent

25 or younger
10
6.6%

26 to 35
32
21.2%

36 to 45
44
29.1%

46 to 55
36
24.5%

56 or older
28
18.6%

Total
150
100%

Table 7

Respondent Ethnicity

Ethnicity
Frequency
Percent

Hispanic
7
4.6%

White, Non-Hispanic
114
76.2%

Black, Non-Hispanic
8
5.3%

Asian / Pacific Islander
13
8.6%

Other
5
3.3%

Refused
3
2.0%

Total
150
100%

Responses to Scenarios

Of particular interest to MTC is the incidence with which the respondents would change their mode of travel given a change in future travel conditions.  A full-scale analysis is outside the scope of this study.  However, some qualitative data may be cautiously drawn from the results of the survey.

As discussed earlier, the experimental design resulted in a total of 32 scenarios or future travel situations.  These were divided into groups of 8 and randomly distributed across the respondent group.  As shown in Table 8, a minimum of 30 respondents completed each survey set, meeting the minimum statistical requirements for analysis. 

Table 8

Distribution of SP Response Sets

SP Set
Frequency
Percent

A
40
26.7%

B
40
26.7%

C
30
19.9%

D
40
26.7%

Total
150
100%

For clarity of discussing the qualitative results, the respondents’ answers across all scenarios were reviewed and summarized into two variables: toll and modex.  The toll variable was a yes or no response, with yes meaning that the future scenario posed to the respondent had an increased Bay Bridge toll ($2, $3, or $5 as contained in the experimental design).  The modex variable was also a yes or no response, with yes meaning that the mode of travel chosen by the respondent was different from their current mode.

As shown in Table 9, 42% of respondents chose a different mode when presented with an increase in the toll to cross the Bay Bridge as compared to 35% who chose a different mode based on some factor other than an increase in the toll.

Table 9

Change in Travel Mode Based on Toll Increase


Mode Changed
Mode Stayed the Same

Toll Increased
42.0%
58.0%

Toll Stayed the Same
34.6%
65.3%

An in-depth logit analysis is needed to provide a full interpretation of the data.  This analysis will provide a full statistical view of what factors influence a change in mode, even to the point of identifying the threshold at which the change in behavior would take place.

In addition, given the January 1998 increase in the Bay Bridge toll from $1 to $2, a follow-up survey to all respondents would help to validate the logit findings.  Specifically, this study would provide documentation on the degree to which the respondents actually changed behaviors as compared to their stated intentions in this survey.

Appendix A
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Sample Weighting and Expansion

This Technical Memorandum offers discussions on:

· methods and techniques to “age” the 1990 Census PUMS data to use as the basis of the weighting and expansion of the 1996 survey (or other options to weight and expand the data, e.g., Association of Bay Area Government Projections, Current Populations Survey), and

· methods to weight and expand the Bay Bridge target sample as distance from the Bay Area region-wide or control sample.

Methods of aging households are discussed first, and recommendations are presented.  Methods to weight the Bay Bridge target sample, which may be considered a “endogenous” sample, are then presented along with recommendations.  The discussions of this Technical Memorandum will be limited to the weighting of the first-wave sample of the Bay Area Panel Survey.  Weighting of samples from the subsequent waves of the survey will involve considerations for a number of factors including: panel attrition, sampling schemes for refreshment households and response rates, migration to and from the study area, and general changes in the population, in particular, changes in the use of the Bay Bridge corridor that may take place between survey waves.  These considerations are left outside the scope of this Technical Memorandum.

I.  “Aging” Census PUMS Households

One approach that has been applied to “age” sample households is dynamic micro-simulation of demographic and socio-economic evolution.  Consider household attributes of interest, e.g., number of members, number of vehicles available, life-cycle stage, and number of workers, and let Xt be the vector of these attributes as observed at time point t.  Dynamic micro-simulation is a method in which Xt+1 is created based on Xt, and then Xt+2 is created based on Xt+1.  This process is repeated until vector X is obtained for the target year.

Two Approaches

Micro-simulation can be performed by (i) updating household attributes, X, for (typically equi-spaced) discrete time points, or (ii) updating household attributes when a change in one of the pertinent household attributes takes place.  In the former, discrete time approach, t refers to the beginning of each time period, and Xt = Xt+1 if no demographic change takes place during the period that starts at time t (and ends at time t + 1).  In the latter, continuous time approach, t represents the time when a demographic change takes place, and by definition, Xt ≠ Xt+1  in any case.  In the continuous time approach, predicting the elapsed time between two successive demographic changes becomes a critical task.

Most demographic micro-simulators that have been developed so far adopt the former, discrete time approach.  Several reasons are conceivable for this.  First, model structures can be kept simple by adopting equi-spaced discrete time points.  Second, simulation codes can have simpler structures as a result.  Third, data requirements can be reduced as the models focus on transitions in household attributes from tine point to time point.  The continuous time approach, on the other hand, requires data that cover a long span of time because it is concerned with the elapsed time between changes, which can be considerably large when infrequent changes (e.g., change in household life-cycle) are concerned.

Data Requirements

The development of a demographic micro-simulation model system calls for a panel data set that contains information on household demographic evolution for at least several years.  In the case of demographic micro-simulators for transportation planning, it is highly desired that information on travel, as well as, household attributes, is available (in the present application, data on travel are essential because, among others, developing sample weights requires that the probability that a randomly selected household will use the Bay Bridge corridor be known).  An example of such data sets is the Dutch National Mobility Panel data set.  In the U.S., the Puget Sound Transportation Panel data presents the only panel data set that have both household travel information as well as demographic and socio-economic information.

Once calibrated using a panel data set, a demographic micro-simulator can be applied to 1990 Census PUMS households to “age” them.  In this case, the attributes of PUMS households constitute the initial conditions, X0, and X1, X2 . . . are generated from it.  It is, however, quite often the case that model components in the demographic simulator are “dynamic” and require observations from multiple time points as input data.  For example, the initial data needed may involve observations from time point prior to t = 0, i.e., (X0, X1) or (X0, X1, X2), depending on how deeply history-dependent the model components are.  Since the Census data do not contain X1 or X2, methods would have to be developed to synthetically generate these vectors as initial condition variables if dynamic model components were to be adopted.

Issues

Several problems exist with the application of a demographic micro-simulation to “age” the 1990 Census PUMS data to use as the basis of the weighting and expansion of the 1996 survey.  First, a demographic simulator is yet to be developed using panel data that contain both demographic and travel information.  Second, methods need to be developed to generate synthetic initial condition data, in the likely event that the simulator contains dynamic model components.  In addition, substantial effort will have to be expended to incorporate regional migration into the demographic simulation (i.e., identify sample households that will migrate out of the study area, and generate attributes of those households that migrate into the study area).  Finally, implementing a demographic micro-simulation system in the study area would involve a substantial amount of effort.

“Aging” Census Households:  Recommendations

Based on these considerations, it is not recommended that demographic micro-simulation be used to create a basis for weighting and expansion of the 1996 survey.  This would involve the development of a micro-simulation system using a data set from another region, development of various model components, and implementation of the resultant system in the study area, which will require re-calibration of model components and incorporation of a routine to capture migration in the Bay Area.  This will be a very substantial undertaking.

As an alternative, it is recommended that a synthetic sample of households be created based on 1990 Census PUMS households while utilizing projections that are available from the Association of Bay Area Government (ABAG) and Current Population Surveys (CPS).  This approach draws from the methodology developed by the Los Alamos National Laboratory as part of the Travel Model Improvement Program (TMIP) of the U.S. Department of Transportation (USDOT).  In essence, it utilizes the projected marginal distributions of pertinent attributes (e.g., household size and number of vehicles) available from the ABAG, say, and the joint distribution of these attributes that are available from the PUMS data.  Note that the latter, joint distribution is not available for the horizon-year.  Also note that all attribute variables are assumed to be discrete (categorical or ordinal) variables.  Based on these two sets of information, a procedure called “iterative proportional fitting” (IPF) is deployed to estimate a horizon-year joint distribution of these attributes that (a) is consistent with the projected marginal distributions, and (b) best agrees with the base year joint distribution available from the PUMS data.  Given a horizon-year joint distribution, the frequency of households within each cell defined by the attribute variables, can be estimated.  Based on the estimated joint distribution, households whose attributes fit the attributes of each cell can be drawn from the PUMS data to form a synthetic sample for the horizon-year.  This synthetic sample will constitute a basis for weighting and expansion of the 1996 survey.

II.  Methods to Weight and Expand the Bay Bridge Target Sample

There are two classes of weights that need to be distinguished.  The first class includes weights that are used to properly expand the sample to obtain estimates of population statistics such as median income and trip rates.  The second class includes weights to be used for model estimation, i.e., for statistical determination of unknown parameters of a model, such as a mode choice model.

Weights are applied to sample households (or individuals) to “expand” them such that expanded attributes of sample households, when aggregated, will constitute unbiased estimates of population attributes.  Planning organizations have established methodologies to develop such weights for survey samples that are obtained via random sampling, and have been applying them to their survey samples.

A sample used for model estimation need not be a replica of the population when the model represents a functional relationship between the dependent variable (an indicator of the behavioral aspect of interest) and pre-determined explanatory variables (or, “exogenous” variables such as age and life-cycle stage).  If the sample is a pure random sample (including a stratified random sample, which the control sample of the 1996 MTC survey is), models that represent functional relationships can be estimated and unbiased coefficient estimates obtained without applying any weights.

For the control sample of the 1996 survey, therefore, the weighting schemes that have been adopted by MTC should in principle be applicable, for both expansion to obtain aggregate estimates of population attributes, and, if necessary, for the estimation of models representing functional relationships.  When the sample is not purely random, however, weights must be developed appropriately for both expansion and model estimation.  The discussions of this Technical Memorandum focus on this.  (As noted earlier, the discussion of this Technical Memorandum will be limited to the weighting of the first-wave sample of the Bay Area Panel Survey.)

Endogenous Sample

When sampling is done based on some aspect of behavior, which is the subject of the analysis, then it is called “endogenous” sampling.  A typical endogenous sampling approach is “choice-based” sampling in a commute mode choice study, where a sample of commuters is drawn from transit users (based on an on-board survey), car-poolers (based on a list for carpool matching) and solo-drivers (which may be drawn by random sampling).  In this case the sample does not represent the population of commuters, and appropriate weights must be developed and applied during model estimation or aggregate estimation of population parameters, to obtain unbiased estimates.

The “target” sample users of the Bay Bridge potentially falls in this class of endogenous samples.  Using the Bay Bridge corridor is based on the individual’s, or household’s, short term and long-term choices such as: job/residence location choice, vehicle ownership choice, destination choice, and mode choice (in particular, when mode is first selected and, given a mode, destination is chosen).  If any of these behavioral aspects are of concern to the study that utilizes the sample, then the sample should be considered endogenous.

Weights for Endogenous Samples

Suppose the county is the geographical unit of aggregation.  The probability, obtained for 1990, that a household randomly chosen from a county is a corridor-using household is given in Table 2 of Technical Memorandum #5.  It is assumed in this discussion that estimated probabilities of corridor use is available by county (or another unit of aggregation) for 1996.

Now, for a given county, let

NC
=
the number of control sample households,

NT
=
the number of target sample households,

p
=
the probability that a randomly chosen household in the county is a corridor user, and

N
=
the total number of households in the county.

Then,

Pr [a randomly chosen household will be included in the control sample] = 
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Given that a household is not corridor using,

Pr [a household will be in the target sample/the household is not corridor using] = 0, and
Pr [a household will be in the control sample/the household is not corridor using] = 
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On the other hand, given that a household is corridor using,

Pr [a household will be in the target sample/the household is corridor using] = 
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, and
Pr [a household will be in the control sample/the household is not corridor using] = 
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Since the sampling procedure to draw the control sample and the one to draw the target sample are mutually independent, the probability that a corridor using household will be in either one of the two sample can be given as

Pr [a household will be in either control or target sample/the household is corridor using] 


=
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Where the last expression is based on the assumption that the sample size is small relative to the population (i.e., NC + NT << N), and that the probability that a household will be included in both the control sample and target sample can be safely ignored.  On the other hand, the probability that a household will be in either the control or target sample, given that the household is not corridor using is, as before, 
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Based on this analysis, the expansion factors for sample households are obtained as:

corridor using households: 
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non-corridor using households:  
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Accounting for Sampling Error and Non-response

The above weights apply to correct for bias due to the endogeneity of the sample.  In addition, it is necessary to account for sampling error and non-response.  For exogenous samples, this is typically done by identifying a set of population segments and developing weights for the respective segments such that each segment in the sample will have the same proportion as in the population after the weights are applied.

This approach can be combined with the above method for weighting endogenous samples simply by estimating p for respective population segments.  Let g (g = 1, 2, …, G) refer to population segment and h (h = 1, 2, …, H) refer to geographical area (e.g., county), and let

pgh
=
the probability that a randomly chosen household in segment g and area h will be corridor using.

Attaching subscripts, g and h, to N, NC and NT, we obtain the following weights: 

corridor using households: 
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non-corridor using households:  
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Methods to Weight and Expand the Bay Bridge Target Sample:  Recommendations

It is recommended that the methodology outlined above be used to weight and expand the Bay Bridge target sample, which is an endogenous sample, as well as the control sample.  The synthetic sample of households created for 1996 according to the method recommended in Section I could be used to estimate p.  The information available from the Census, however, may not be sufficient to determine whether each household is a “Bay Bridge corridor user” (this depends on exactly how the Bay Bridge corridor use is defined).  Further discussion will be required on the issue to estimate p by area and by population segment.

Assuming that the approach that has been adopted by MTC is based on segmentation and is comparable with the one outlined above, the same approach can be applied to develop weights for the control sample.  The same segmentation scheme can also be applied to the target sample as illustrated in the above discussion.

The exact weighting scheme used by MTC is not known at this point to the author of this Technical Memorandum.  One recommendation is nevertheless made here that life-cycle stage be considered as one of the base variables of population segmentation for weighting.  The research results accumulated in the area of activity-based analysis of travel behavior offer strong indications that life-cycle stage is very strongly associated with household travel behavior, whose distribution needs to be accurately represented by proper weighting.

Panel Analysis

This Technical Memorandum discusses “a strategic plan for the analysis of the data as it becomes available and addresses:

· “What can MTC do with the data from the first wave, in order to expedite the analysis of data from the second wave, once it becomes available?”

· What should MTC be doing to clean up the first wave of data?”

In this memorandum, types of analysis that will be useful for MTC are first reviewed, then tasks that can be performed with the results of the first-wave survey are discussed.

I.  USES OF PANEL DATA

Panel data can be analyzed in many different ways. As a precursor to the discussion of how best to analyze the first-wave data of the Bay Area panel, types of analysis that are most frequently performed using a panel data set are discussed here.

Cross-sectional and Panel Inferences

Panel data can be used to infer longitudinal changes in population characteristics that may have taken place between waves. This can be done by preparing, for the respective waves, a properly weighted and expanded sample average of the variable of interest and inspecting differences in them across waves (the discussion here assumes that the variable of interest has a continuous distribution in the population). Examples include changes over time in the fraction in the population of Bay Bridge users, single-occupant vehicle (SOV) commuters, or telecommuters.

When sample averages are compared across waves as suggested above, data from the respective survey waves of a panel survey are treated as if they were independent, repeated cross-sectional survey results. This is not an efficient use of panel data. Panel data can be used more efficiently by measuring the between-wave difference in the variable of interest for each unit of observation (say, the household) and performing a “paired” t-test, i.e., test of the null hypothesis that no change has taken place in the population and therefore the difference has a mean of O. 

More rigorous analysis is possible by estimating a model that explains the variation in the variable of interest, and testing whether the model is stable over time or not. Let Yit be the variable of interest (say, number of vehicles available) and let




Yit=f((t, Xit),   t=1,2,…,T

Where (t is a vector of coefficients whose values are to be estimated, Xit is a vector of explanatory variables, f is a known function, and T is the number of panel waves. It is assumed here that the coefficient vector, (t, may vary from wave to wave. The stability of the model can be examined by testing the null hypothesis:




Ho: (t=(t’,   t(t’,   t, t’ =1, 2, …, T.

If the null hypothesis is not rejected, then temporal stability can be concluded. Otherwise, structural change is suspected.

Such a set of models can also be used to determine whether an apparent change over time in an aggregate measure (i.e., the sample average of Yit) is due to structural changes in the behavioral mechanism, or due to changes in the population of those factors that affect Yit.

A potential problem involved here is the issue of repeated measurements. Namely, when repeated measurements are obtained from the same behavioral unit, then it is possible that the error terms associated with the models of the multiple waves are correlated. This issue is discussed later in the report.

Changes in Discrete Behavior

Now suppose the variable of interest is a categorical variable (e.g., work trip travel mode). In this case, statistical examination of longitudinal change in its average is meaningless. An effective method for the inspection of changes in a categorical variable is the use of “turn over” tables. Suppose travel mode is classified into four categories: {Drive Alone, Shared Ride, Public Transit, Non-Motorized Mode}. Then a turn over table can be formulated as follows. 

Wave t

Wave t+1




Drive Alone
Shared Ride
Public Transit
Non-Motor

Drive Alone(d)
fsd
fds
fdp
fdn

Shared Ride(s)
fsd
fss
fsp
fsn

Public Transit(p)
fdd
fps
fpp
fpn

Non-Motorized(n)
fnd
fns
fnp
fnn

In the table, fxy represents the frequency of respondents in the sample who used mode x in wave t and mode y in wave t+1. For example, fdd is the frequency of respondents who drove alone in both waves, while fdp represents the frequency of repondents who switched from drive alone to public transit between the waves.

Behavior is more stable over time when more observations concentrate in the diagonal cells of the table (fdd, fss, fpp, and fnn). On the other hand, behavior is “volatile” when off-diagonal cells contain a large portion of the observations. The turn over table thus offers indications on the dynamics of the behavior of interest. 

An Empirical Example: Commute Mode Turn Over

Table 1 summarizes the transition of commute mode observed between 1988 and 1990 in three waves of survey of commuters on I-15 in San Diego (the data are weighted in the table to account for selective attrition).  A reversible high-occupancy vehicle (HOV) lanes constructed on the median of the freeway were opened between the first and second waves. 

Table 1. Transition of Rideshare Behavior

Weighted Wave 1 to Wave 2 Transition Frequencies

Wave 2

Wave 1
Drive Alone
Rideshare
Total

Drive Alone
616
(.90)
65
(.10)
681

Rideshare
38
(.26)
108
(.74)
146

Total
654
(.79)
173
(.21)
827

Includes respondents who participated in both the first and second waves. Weighted and factored to match the total frequency of the unweighted table.( ):Transition probability

Weighted Wave 2 to Wave 3 Transition Frequencies

Wave 3

Wave 2
Drive Alone
Rideshare
Total

Drive Alone
312
(.88)
41
(.12)
353

Rideshare
25
(.26)
70
(.74)
95

Total
337
(.75)
111
(.25)
448

Includes respondents who participated in both the second and third waves. 

Weighted and factored to match the total frequency of the unweighted table. 

( ):Transition probability

The table shows that ridesharing became gradually more prevalent among the respondents. Of the 827 respondents who participated in both the first and second waves, the number of those who rideshared increased from a weighted 146 (17.7%) in the first wave to a weighted 173 (20.9%) in the second wave, when the HOV facility was available. The corresponding statistics from the 448 respondents who participated in the second and third waves are 95(21.2%) in the second wave, and 111(24.8%) in the third wave.

The long-run (asymptotic) frequency of ridesharing, estimated using the attrition-weighted transition matrix, is 31%. Thus ridesharing, estimated using the attrition-weighted transition matrix, is 31%. Thus ridesharing may increase by a few percent from the fraction of 25% observed in the third wave.

Behavioral Asymmetry

Further inference on the characteristics of the behavior of interest can be made by inspecting the symmetry of the turn over table. According to the transition frequencies shown in Table 1, the probability that a solo driver will remain to be a solo driver one year later is approximately 0.9 (.90 between the first and second waves and .88 between the second and third waves). On the other hand the probability that a ridesharer will remain to be a ridesharer one year later is 0.74. Approximately one ridesharer out of four will not be ridesharing one year later, while one solo driver out of 10 will not be driving alone on year later.

Clearly, the probability of a transition from driving alone to ridesharing is much smaller than that from ridesharing to driving alone. Because the number of solo drivers is much larger than the number of ridesharers, the number of ridesharers increased gradually as observed in Table 1 despite the exit probability which is much larger than the entrance probability of ridesharing.

Variability

Table 1 indicates that at least 211 (=65 +38+108) respondents rideshared at least in either one of the first and second waves. This is approximately 25% of the total and is larger than the mean fraction of ridesharers (21%) for these waves. Likewise, a total of 136 respondents (30.4%) rideshared at least in either one of the second and third waves. Again this is larger than the mean fraction of ridesharers (25%) for the latter two waves. Based on Table 1, at least 103 respondents (12.5%) switched their commute modes between the first two waves, and 66 (14.7%) between the second and third waves.

Discrete time panel data, however, are not ideally suited for the analysis of discrete events such as mode switching and take place over time. When behavior is observed only at (typically equispaced) discrete time points, no information can be obtained on behavioral changes that may have taken place between the time points. Consequently the frequency of behavioral changes is always underestimated, especially when the interval between survey waves is long relative to the elapsed time between behavioral changes. For example, a transition from driving alone at t and driving time between behavioral changes. For example, a transition from driving alone at t and driving alone again at t+1 may be a result of a series of transitions, e.g., driving alone (t)( ridesharing(driving alone (t+1), or driving alone (t)(ridesharing(driving alone(ridesharing(driving alone(t+1).  Underlying an indication in the panel observation of “no change” in behavior may in fact be two switchings or four switchings (or any even number of switchings) between the two modes.

The problem can be greatly alleviated by collecting information on the length of each “spell”, the duration between two successive changes, and performing duration analysis. For example, consider the series of mode switchings: driving alone (t) (ridesharing(driving alone(ridesharing(driving alone(t+1). This series contains three full “spells”: a spell of ridesharing, a spell of driving alone, and another spell of ridesharing (preceding these is a truncated observation of a spell of driving alone). Based on the observation of such spells, it is possible to construct models of the duration of each type of spell and determine the frequency of behavioral changes more precisely.

 “Slow” Changes and Life Shocks

Some behavioral changes are infrequent. Examples include residential relocation and job change. The above problem of unobserved changes is less likely to occur with slow changes. Related to slow changes is the notion of “life shocks.” A rare but significant event (which by definition falls in the category of slow change) may trigger a series of behavioral changes. In particular, it may prompt “lagged” (delayed) reactions to changes that had taken place before. For example, a move to a new house may prompt the disposal of a household automobile which had been sitting on the driveway after a breakdown.

Cross-sectional vs. Longitudinal Elasticities

Forecasts have traditionally been produced using cross-sectional models, i.e., models that are developed using cross-sectional data. Cross-sectional modes are based on observed differences between behavioral units; they are not based on changes in behavior observed over time of each behavioral unit. Applying cross-sectional models to forecasting, then, involves the assumption that longitudinal changes in behavior can be inferred from cross-sectional differences in behavior. 

Panel data offer opportunities for examining whether this assumption is valid or not, which has never been done rigorously. Suppose a behavioral aspect, say Y, is a function of a single explanatory variable, X. Let the cross-sectional representation of the behavioral relationship be 

Yit = a + bXit,   i = 1,2,…, N

Where t is the time when data are taken, and let the longitudinal (dynamic) representation be 

(Yit=( + ((Xit,   i = 1,2,…,N

where

(Yit=Yi,t+1-Yit, and

(Xit=Xi,t+1-Xit.

If the cross-sectional model in fact represents longitudinal changes, then the following relations must hold:

Ho: ( = b, and ( = 0.

This can be tested for behavioral relationships of interest to determine whether cross-sectional models are valid tools for forecasting.

Development of “Dynamic” Models

Modifying the above model, (Yit = ( + ((Xit,

Yi,t+1 – Yit =  ( +(Xi,t+1 - (Xit,

Yi,t+1 = ( + Yit + (Xi,t+1 - (Xit.

Generalizing this, and substituting t-1 for t,

Yit = (+(Yi,t-1+(1Xit + (2Xi,t-1.

Such a model, which includes a measurement of the dependent variable from a previous time point (“a lagged dependent variable”) shall be called a “dynamic model.” As the above formulation shows, a dynamic model may contain lagged independent (explanatory) variables as well. More generally, with Xit = (X1it, X2it …, Xkit)’,

Yit = ( + (-1Yi,t-1 + (-2Yi,t-2 + …+ (0’Xit + (-1’Xi,t-1 + (-2’Xi,t-2+…

Dynamic models exhibit different degrees of time lags and time-dependent nature of behavior, and serve as effective tools for uncovering the behavioral dynamics in discrete-time panel data and testing behavioral hypotheses. 

Repeated Measurement Issue

A panel data set comprises repeated measurements taken from the same set of respondents. One likely consequence of this is serial correlation of error terms. Let a dynamic linear regression model be

Yit = ( + (Yi,t-1 + (’Xit + (it,   i = 1, 2, …, N, t = 1,2, …,T.

The error term, (it, represents the collective effect of unobserved variables. If some of the unobserved variables do not vary over time (e.g., deeply entrenched attitudes), then it is likely that the (it are positively correlated with each other for each i. For conventional linear models without a lagged dependent variable, this leads to a loss of efficiency, but consistency in coefficient estimates is preserved. In the case of dynamic models with lagged dependent variables, however, serial correlation leads to inconsistent estimates. (With the non-linear logit model of discrete choice, where the error variance is fixed at (2/6, correlated errors will lead to inconsistent estimation even when a lagged dependent variable is not present.)

Methods are well developed for dynamic linear models to account for problems arising from serial correlation in repeated measurements. This is not the case for non-linear models such as discrete choice models. In fact there are only a handful of studies which explicitly accounted for the repeated measurement problem (references will be included in the final version of this Technical Memorandum). Yet, one study indicates that a conventional method proposed to be correct for the problem may not be adequate. 

II. Recommendations

Analyses that can be performed with the first-wave data alone are limited in their scope. Yet there are several tasks that can be performed in preparation for full panel analysis using data from the first and second waves.
 The discussions below are mostly concerned with analysis of the first-wave data and supplementary analyses that should be performed between the first and second waves, but not so much with what can be done to “clean up” the first-wave survey present pieces of information that conflict with those from the first wave.

Development of Cross-sectional Models

The adequacy of cross-sectional models as forecasting tools is one of the issues that the transportation planning community must sooner or later address. If cross-sectional models are in fact proven to be inadequate, then it would have most profound implications to data collection and modeling practice for travel demand forecasting. The Bay Area panel data offers opportunities for this endeavor. 

While no dynamic models can be constructed with (essentially cross-sectional) data from one wave of survey alone, effort can be made to identify the most critical behavioral aspects and measures for MTC, and to start developing cross-sectional models for them. For example, a set of trip generation models may be developed while exploring potential contributing factors such as household vehicle ownership and life-cycle stage. The effects on trip generation of these variables as identified by cross-sectional models are later to be compared and validated against the effects of changes in the variables as determined by dynamic models. It is recommended that classes of behavioral aspects be selected for analysis and models be developed using the results of the first-wave survey.

Data Tabulation for the Deign of the Second-Wave Survey

The data from the first wave of survey must be carefully inspected to ensure that all questions have been interpreted by respondents as intended by the survey designer, and that responses are all valid. Any indication of deficiency should be fed into the process of designing survey instruments for the second wave.

Many questions in the instruments used in a panel survey are asked repeatedly in a series of panel waves in order to gain repeated observations and to measure behavioral changes. “Improving” such questions in a panel survey presents a problem because of two factors that are in conflict: (i) improving the quality of question items, and (ii) preservation of continuity and consistency between panel waves. While one may wish to completely correct the problem that has become apparent, this may lead to a loss of continuity of the panel survey, thus invalidating repeated measurement. Deficiencies in survey design and administration that are identified through the analysis of first-wave data must be corrected while considering item continuity and validating of repeated measurement.

Another task that is strongly recommended is the identification of variables which call for the observation of durations along the continuous time axis rather than the observation of states at discrete time points. Variables that involve frequent changes are likely to belong to this class. Examples include commute travel mode and Bay Bridge corridor use. If the durationof the phenomenon of interest is expected to be shorter than 12 months (which is assumed to be the interval between the first and second waves), then duration information will be highly desirable for unbiased analysis. It is recommended that available data, including the results of the first-wave survey, be examined to identify a set of variables for which duration information is desired; then the second-wave instrument be designed to collect pertinent duration data. 

Preparation of Estimation Procedures for Repeated Measurement Analysis

As noted earlier, model estimation using panel data is often subject to the problem of repeated measurements. For linear models such as trip generation models, it is recommended that appropriate statistical packages be identified and estimation routines be developed and tested such that model estimation can immediately proceed as the results of the second-wave survey become available.

For non-linear models such as the logit model of discrete choice, there are no statistical packages that are commercially available for model estimation with repeated measurements. It is recommended that programs that facilitate model estimation be developed using a general purpose econometric package (e.g.,Limdep and Gauss).

Analysis of Response Rate to Develop Strategies for a Second-wave Refreshment Sample

It is recommended that response rates to the first-wave of survey be analyzed for the development of sampling strategies for the second-wave refreshment sample. The refreshment sample may be so sampled that those segments that are under-represented in the first wave may be over-represented and that the second-wave sample altogether will better represent the population. Another factor for consideration is anticipated rates of selective attrition, which may be estimated based on results of earlier panel studies.

Another task required between the first and second waves is the prediction of possible changes in the population between the two waves, in particular in those variables that are used as the basis of sampling. In addition, it is highly desired that the rate of in- and ex-migration to and from the study area be identified and a second-wave sampling scheme be developed such that population characteristics changes and migration be properly characteristics changes and migration be properly captured. 

1999 Revealed Preference Follow-up Survey Results

Introduction

This report documents the procedures and results of a follow-up survey administered for the Metropolitan Transportation Commission in Oakland, CA.  As the final element of the 1996 Bay Area Travel study, the survey was administered to all households that completed the activity and travel survey.  The purpose of the follow-up survey was to verify contact information, document changes in household composition, and re-ask key questions about travel across the Bay Bridge.  A total of 2,035 households provided updated information.  These households will serve as the basis of a panel sample for the next Bay Area Travel Study (planned for the year 2000).

The survey was mailed to all 3,678 households that completed the 1996 activity and travel study.  Updated information was obtained from 2,035 households, for a response rate of 70%.  The data were collected through a combination of mail-back and telephone methods.

A small portion of the respondents to this study (110) also participated in a re-interview effort designed to determine the effect of an increased toll on Bay Bridge usage.  These respondents completed a stated preference survey in 1997 or 1998 then provided the updated demographic and contact information necessary for this study in addition to qualitative responses to questions about the impact of the toll increase on their travels.  Results of this SP follow-up survey are detailed in Technical Memorandum #18.

Survey Design

The follow-up survey was conducted using a combination of mail-back and telephone interview methods.  Interviewers were provided with an interviewing script, which referenced responses provided in the 1996 Bay Area Travel Study.  In the first section of the survey, interviewers updated key demographic information provided in the 1996 survey.  Household member and vehicle fleet composition were verified and updated as needed, as was contact information (home address and telephone number).

The second section of the survey repeated a series of questions about bay crossing behavior.  Specifically, respondents and household members were asked about the frequency with which they cross the Bay Bridge corridor, if at all.  For those that do cross, mode was obtained.  These questions will help track changes in bay crossing and aid in the Congestion Pricing Program underway in the Bay Area.

Sample Management

The sampling universe included all 3,678 households that completed the activity and travel survey, which was conducted January through December 1996.  The households were provided with a printout of their 1996 information and asked to confirm / update their household’s record.  

Given the lapse in time since the last contact, if the last known telephone number was disconnected, the interviewers immediately called information to obtain a new number.  If there were no listings, the next step was to research the respondent’s information on the Internet.  Several white page sites were used in order to “find” the respondent.  Once a new telephone number was secured, the interviewer attempted to contact the household for inclusion in the study.

Of the 3,678 households, 2,035 completed the study.  As shown in Table 1, there was a good response to the survey.  Most of the respondents who were contacted agreed to participate, as reflected in the 3% refusal rate.  One-fourth of the sample (21%) resulted in an “unable to find” disposition.  The overall response rate was 70% (2035 /(3678 – 787)).

Table 1

Call Outcomes

Call Outcome
Frequency
Percent

Completed Survey
2,035
55.3%

Unable to find 
787
21.4%

Answering Machine
388
10.5%

No answer
228
6.2%

Refused
107
2.9%

Scheduled Callback
74
2.0%

Busy
59
1.6%

Total
3,678
100.0%

Respondent Demographics
Respondents were asked to update information on file from the 1996 Bay Area Travel Study.  This included household size and composition, the number of household vehicles (including make and type), and household travel characteristics concerning Bay Bridge travel.

The change in household size is reflected in Table 2.  For this particular group of respondents, average household size increased from 2.33 to 2.37 persons per household.  The largest change was for one particular household that had 9 members in 1996 and now reports 5 members.

Table 2

Change in Household Size

1999

 Household Size
1996 Household Size
Total


1 person
2 persons
3 persons
4 persons
5+ persons


1 person
467
51
5
1
0
524

2 persons
84
659
57
10
1
811

3 persons
15
32
228
25
6
306

4 persons
6
14
43
194
11
268

5+ persons
5
1
4
13
103
126

Total
577
757
337
243
121
2,035

Within each household, interviewers confirmed names, gender, ages, employment and worker status.  The changes over time are summarized in Table 3.  Gender remained constant at 51% male and 49% female.  Employed respondents dropped from 67% to 56%, while students declined from 27% to 25%.

Table 3

Change in Household Composition


1996
1999

Gender
51% male / 49% female
51% male / 49% female

Employed
67%
56%

Student
27%
25%

The average household income remained at least $45k but less than $50k from 1996 to 1999 for this group of respondents.  The reported changes are shown in Table 4. 

Table 4

Change in Household Income

1999 Income
1996 Income
Total


Less than $25k
$25k to < $50k
$50k to < $75k
$75k +
Refused


Less than $25k
149
37
6
1
14
207

$25k to < $50k
52
370
19
7
48
496

$50k to < $75k
5
106
256
26
18
411

$75k +
4
44
128
475
36
687

Refused
8
20
9
9
187
233

Total
218
577
418
518
303
2,035

The average number of household vehicles decreased slightly, from 1.93 in 1996 to 1.85 in 1999.  The reported changes are shown in Table 5.

Table 5

Change in Household Vehicles

1999 Household Vehicles
1996 Household Vehicles
Total


0 vehicles
1 vehicle
2 vehicles 
3 vehicles
4+ vehicles


0 vehicles
75
18
2
3
1
99

1 vehicle
15
522
80
17
5
639

2 vehicles
1
85
671
108
30
895

3 vehicles
0
10
76
185
34
305

4+ vehicles
0
0
9
19
69
97

Total
91
635
838
332
139
2,035

Contact Information

After confirming the demographic information on file, respondents were asked to review the home address and phone number on file for their household.  As shown in Table 6, 13% of the households reported some change to their address.

Table 6

Change in Home Address


Frequency
Percent

No change from 1996
1,774
87.2%

Change since 1996
261
12.8%

Total
2,035
100%

Most respondents (74%) had the same phone number.  One in five (20%) had an area code change but retained the same phone number otherwise.  Only 6% had a new phone number (obtained through mail-back survey updates, directory assistance, or Internet research).  The distribution of telephone number status is shown in Table 7.

Table 7

Change in Phone Number


Frequency
Percent

No change from 1996
1512
74.3%

Area code change
403
19.8%

New phone number
120
5.9%

Total
2,035
100%

Bay Crossing Behavior
The final set of questions on the follow-up survey were designed to document changes in Bay Bridge travel from the 1996 Bay Area Travel Study to date.  The main household respondents (or lead contact persons) were asked whether they still cross the Bay Bridge corridor on the same frequency as in 1996, and if so, what mode they are now using.  The same set of questions was repeated for other household members.  Finally, they were asked about casual carpool habits.  

As shown in Table 8, the proportion of main household respondents crossing the Bay at any regular frequency decreased from 1,670 to 1,332 in the period of 1996 to 1999.  Those traveling across the Bay 3+ days per week decreased from 321 to 254 during the same period.  

Table 8

Change in Bay Crossing for Main Respondent

1999 

Crossing
1996 Crossing
Total


3+ days/week
1-2 days/week
< 1x/week
Don’t cross


3+days/week
173
30
42
9
254

1-2 days/week
34
71
41
4
150

<1x/week
43
122
692
71
928

Don’t cross
71
55
296
281
703

Total
321
278
1071
363
2,035

Of the 2,035 respondents, 1,248 reported crossing the Bay (even if less than once a week) in both 1996 and 1999.  For these respondents, they reported the following mode changes:  most (800) continue to drive alone or with one other person.  However, 126 of the former drive alones now use other modes.  In all, 971 of main respondents who cross the Bay use the same mode they reported in 1996.

Table 9

Change in Bay Crossing Mode for Main Respondent

1999 

Crossing
1996 Crossing
Total


Auto (1-2)
Carpool (3+)
AC Transit
BART
Ferry


Auto (1-2)
800
55
6
61
1
923

Carpool (3+)
56
51
2
5
1
115

AC Transit
7
0
13
1
0
21

BART
61
9
6
107
2
185

Ferry
2
1
0
1
0
4

Total
926
116
27
175
4
1,248

For other 1,401 household members, the number who cross the Bay decreased from 833 to 692 during the3-year period.  The change in Bay crossing frequency is shown in Table 10.

Table 10

Change in Bay Crossing for Other Household Members

1999 

Crossing
1996 Crossing
Total


3+ days/week
1-2 days/week
< 1x/week
Don’t cross


3+days/week
82
15
20
25
142

1-2 days/week
11
35
12
12
70

<1x/week
24
51
278
127
480

Don’t cross
54
39
212
404
709

Total
171
140
522
568
1,401

Of the 1,401 household members, 528 reported crossing the bay in both 1996 and 1999.  Among these respondents, the majority of Bay crossing household members drove alone in 1996 (393).  In 1999, that number had fallen to 369.  The overall change in modes is reflected in Table 11.

Table 11

Change in Bay Crossing Mode for Other Household Members

1999 

Crossing
1996 Crossing
Total


Auto (1-2)
Carpool (3+)
AC Transit
BART
Ferry


Auto (1-2)
318
26
4
20
1
369

Carpool (3+)
30
31
0
3
0
64

AC Transit
6
1
1
1
0
9

BART
37
8
3
35
0
83

Ferry
2
0
0
0
1
3

Total
393
66
8
59
2
528

Finally, households were asked whether anyone casual carpooled.  In 1996, 11% of households reported at least one member who casual carpooled.  This decreased to 6% in 1999.  

Appendix A

1999 RP Follow-up Survey

Dear Bay Area Resident,

A few years ago, you participated in the 1996 Bay Area Travel Study conducted for the Metropolitan Transportation Commission.  At that time, you agreed to help us with a follow-up study.  We are in the process of finalizing our plans for that follow-up study and would like to make sure our records are correct.  Below is some information that you provided us in 1996.  We’d like for you to review this information, update it (by crossing out the old information and writing in the new), and mail it back to us by April 23rd.  In appreciation for your help, we are enclosing a brochure containing results from the 1996 study.  We hope you’ll enjoy comparing it to your current travel now!  

To mail your household’s update back to us, simply fold the survey so that our address shows on the outside, staple or tape it closed, and drop it in the mail. If you have any questions, please call Stacey Bricka at 1-888-NUSTATS, ext. 4059 or Dr. Ken Vaughn at (510) 464-7853.

Thanks for your help!  Please use the space below to provide comments to the Metropolitan Transportation Commission?

Business Return Reply Mail information at bottom of page so survey can be folded and mailed back.

We show that there are 5 people in your household.  Please update the information we have for each person by crossing out the incorrect information and writing in the update.

Person
Name
Gender
Age
Employed?
Student?

1
DAVID PARKER
Male
17
No
Yes

2
KIANA PARKER
Female
15
No
Yes

3
ARTHUR PARKER
Male
18
No
Yes

4
VICKIE PARKER
Female
37
No
Yes

5
DEROLD PARKER
Male
42
Yes
No

2. We show that you have 2 vehicles available for use by your household. Please update the information we have for each vehicle by crossing out the incorrect information and writing in the update.

Vehicle
Year
Make
Model
Fuel Efficiency.

1
93
Toyota
Camry
26 mpg

2
90
Toyota
Corolla
29 mpg

3.
And do you still live at:


123 School Street


Oakland, CA 94607

4.
Is your phone number still:
707-555-1212

5.
In 1996, you told us that you crossed the Bay 1 to 2 days a week (either by driving on the Bay Bridge or using transit).  How often do you cross now?  (circle one)

1
3 or more days (Monday through Friday only)

2
1 or 2 days (Monday through Friday only)

3
Less than once a week (Monday through Friday only)

4
Don’t cross the Bay

6.
In 1996, you told us that you drove alone or with one other person across the Bay.  How do you make that trip now?  (circle all that apply)


1
drive alone or with one other person,


2
carpool with 3 or more people, including yourself,


3
take AC Transit,


4
take BART,


5
take the Ferry,


6
travel some other way? Please specify ______________________________________________

7.
In 1996, you told us that others in your household crossed the Bay never (either by driving on the Bay Bridge or using transit).  How often do they cross now?  (circle one)

1
3 or more days (Monday through Friday only)

2
1 or 2 days (Monday through Friday only)

3
Less than once a week (Monday through Friday only)

4
Don’t cross the Bay

8.
In 1996, you told use that others in your household did not make the trip across the Bay.  If they now cross the Bay, how do they make that trip?  (circle all that apply)


1
drive alone or with one other person,


2
carpool with 3 or more people, including yourself,


3
take AC Transit,


4
take BART,


5
take the Ferry,


6
travel some other way? Please specify ______________________________________________

9.
In 1996, you told us that someone in your household “casual carpooled.”  Do you or anyone in your household now ride across the Bay Bridge in a flexible carpool arrangement where carpools are formed based on the order of arrival of cars and riders at designated locations, in order to take advantage of shorter trip times and free tolls?


Yes

No

10.
Finally, your household income was listed between $75,000 and $100,000.  What is your household income now? (circle one)

1
less than $5,000?
9
 $40,000 but less than $45,000

2
$5,000 but less than $10,000
10
$45,000 but less than $50,000

3
$10,000 but less than $15,000
11
$50,000 but less than $60,000

4
$15,000 but less than $20,000
12
$60,000 but less than $75,000

5
$20,000 but less than $25,000
13
$75,000 but less than $100,000

6
$25,000 but less than $30,000
14
$100,000 but less than $125,000, or

7
$30,000 but less than $35,000
15
$125,000 or more? 

8
$35,000 but less than $40,000

 

1999 Stated Preference Follow-Up Survey Results
Introduction

This report documents the procedures and results of a Stated Preference follow-up survey administered for the Metropolitan Transportation Commission in Oakland, CA.  The purpose of this survey was to recontact as many of the 150 Stated Preference Survey respondents as possible to document how they responded to the January 1998 Bay Bridge toll increase.  The resultant database will be useful to modelers in validating the responses gathered in the 1996/97 Stated Preference survey, which had specifically asked about predicted change in travel based on a Bay Bridge toll increase.  Follow-up data were collected from 110 of the 150 households.

The SP follow-up survey was conducted at the same time as a more extensive re-interview effort of all respondents from the 1996 Bay Area Travel Study.  As a result, the demographic and bay crossing data reported in this report are also reflected in the results of the more extensive follow-up survey that are reported in Technical Memorandum #17.  

This survey was conducted by NuStats International as one component of the 1996 Bay Area Travel Study, which also included a survey of the activity and travel behavior for almost 3,700 households residing in the nine-county Bay Area region.  The data collected through this study represents an important component of transportation planning efforts by the Metropolitan Transportation Commission and will be used to update models used to forecast travel behavior for the next 20 years.

This stated preference survey follow-up survey is of particular interest to MTC, as it provides a direct link to an earlier survey in which respondents recorded whether they would change their mode of travel given a change in future travel conditions.  Full analysis of the survey results requires the construction of complex models, which is outside the scope of this study.  However, frequencies and cross-tabulations were performed to summarize key findings, and these are included in this report.  A sample survey is included in Appendix A. 

Survey Design

The SP follow-up survey was conducted using computer-aided telephone interviewing technology.  Interviewers were provided with an interviewing script, which referenced responses provided in both the 1996 Bay Area Travel Study as well as the 1996/97 Stated Preference survey.  In the first section of the survey, interviewers probed to determine whether the January 1998 toll increase had an impact on travel across the Bay Bridge.  These questions will allow researchers to calibrate congestion pricing models developed from the SP data, as they can directly compare what the respondents said they would do when faced with a toll increase to what they actually did after the toll increased.

In the second section of the survey, interviewers updated key demographic information provided in the 1996 activity and travel study.  Household member and vehicle fleet composition were verified and updated as needed.  Contact information (home address and telephone number) was also confirmed.

Sample Management

The sampling universe included all 150 respondents who completed the SP survey in summer of 1996 or winter of 1997.  The relevant data for each household were loaded into the CATI system so that the interviewer could use it in the conduct of the survey.  In addition, each piece of sample was loaded into the CATI for immediate access.

Given the lapse in time since the last contact, if the last known telephone number was disconnected, the interviewers immediately called information to obtain a new number.  If there were no listings, the next step was to research the respondent’s information on the Internet.  Several white page sites were used in order to “find” the respondent.  Once a new telephone number was secured, the interviewer attempted to contact the household for inclusion in the study.

The nature of the SP survey was such that only a specific household member could participate in the study.  The same was true for the follow-up survey.  If the respondent was unavailable, the interviewers scheduled a callback so that they could talk directly to that person.  If the respondent had moved out of the house, the interviewer attempted to locate new contact information for him.  No other household member could assist with the survey.

Of the 150 respondents, 110 completed the study.  As shown in Table 1, there was a good response to the survey.  All of the respondents who were contacted agreed to participate, resulting in a 0% refusal rate.  A small portion of the sample (12%) resulted in an “unable to find” disposition.   The response rate was 83% (110 / (150-18)).

Table 1

Call Outcomes

Call Outcome
Frequency
Percent

Completed Survey
110
73.0%

Unable to find 
18
12.0%

No answer
10
6.7%

Busy
1
0.7%

Answering Machine
9
6.0%

Scheduled Callback
2
1.3%

Total
150
100.0%

Impact of Toll on Respondent Travel

Once the respondent was reached, the interviewer began the survey by reminding the respondent of a trip made in 1996 or 1997.  This was the reference trip on which the SP responses were based.  Respondents were asked if they were still making that trip.  As shown in Table 2, 60% of the respondents were still making the same trip, while an additional 26% were making a slightly varied trip.  The majority of respondents no longer making the trip stopped due to retirement or loss of employment.

Table 2

Did the reference trip information change?


Frequency
Percent

No
66
60.0%

Yes
29
26.4%

No longer making that trip
15
13.6%

Total
110
100.0%

Twenty-six percent of the respondents reported still making a slightly varied trip, resulting from:

· Toll increase (1 respondent)

· Change in work, work location, or client offices (14 respondents)

· Change in traffic or other transportation issues (3 respondents)

· Change in mode (2 respondents)

· Other changes (9 respondents)

Next, the respondents were asked a series of questions in order to document the impact the toll increase had on their travel habits and other related topics.  First, they were asked if the toll increase had resulted in a change in work location.  Two respondents (1.8%) responded affirmatively.  Both had worked in San Francisco and took jobs in Orinda and Oakland.  Those that did not change jobs were asked if they had considered finding a job closer to home.  Six of the remaining 108 respondents (5.6%) responded affirmatively.

All respondents were then asked if the toll increase had resulted in a change in their home location.  None had.  Nor had any considered finding a different home due to the toll increase.

Of the 110 respondents, 86 reported no change in the mode of travel they typically used to commute across the Bay Bridge from 1996 to 1999.  Fifteen respondents reported no longer making the trip, while the remaining 9 respondents reported a change in travel mode.  As shown in Table 3, most continued to drive alone or with one other person.  

Table 3

Change in Travel Mode due to toll increase

1999 Mode
1996 Mode
Total


Auto 

(1-2)
Carpool (3+)
AC Transit
BART
Ferry


Auto (1-2)
62


2
1
65

Carpool (3+)
2
4

2

8

AC Transit


4


4

BART
1


14

15

Other


1

2
3

Don’t make trip
12
1

2

15

Total
79
5
5
20
1
110

The 86 respondents who did not report a change in mode were asked if they had tried a different mode temporarily when the toll increased, then returned to their original mode of travel.  Two respondents said they had (trying carpool and another mode).  Finally, the group of 86 respondents who did not report a change in mode and did not temporarily try another mode, were asked if they had considered using some other mode.  Three respondents answered affirmatively, reporting that they had considered using BART (2 respondents) or AC Transit (1 respondent).  

Respondent Demographics

In the second part of the survey, respondents were asked to update information on file from the 1996 Bay Area Travel Study.  This included household size and composition, the number of household vehicles (including make and type), and household travel characteristics concerning Bay Bridge travel.  The information gathered from the SP follow-up respondents and shown in this report is also included in the larger data set associated with the re-interview of all Bay Area Travel Study respondents, as reported in Technical Memorandum #17.

The change in household size is reflected in Table 4.  For this particular group of respondents, average household size decreased from 2.35 to 2.30 persons per household.  The largest change was for one particular household that had 9 members in 1996 and now reports 5 members.

Table 4

Change in Household Size

1999

 Household Size
1996 Household Size
Total


1 person
2 persons
3 persons
4 persons
5+ persons


1 person
25
1



26

2 persons
3
39
7


49

3 persons

2
12

1
15

4 persons


5
10
1
16

5 persons




4
4

Total
28
42
24
10
6
110

Within each household, interviewers confirmed names, gender, ages, employment and worker status.  The changes over time are summarized in Table 5.

Table 5

Change in Household Composition


1996
1999

Gender
54% male / 46% female
53% male / 47% female

Employed
81%
67%

Student
24%
18%

The average household income remained at least $60k but less than $75k from 1996 to 1999 for this group of respondents.  The reported changes are shown in Table 6. 

Table 6

Change in Household Income

1999 Income
1996 Income
Total


Less than $25k
$25k to < $50k
$50k to < $75k
$75k +
Refused


Less than $25k
3
1



4

$25k to < $50k
1
17


2
20

$50k to < $75k

6
12
1
1
20

$75k +

4
4
41
2
51

Refused

2

1
12
15

Total
4
30
16
43
17
110

The average number of household vehicles decreased slightly, from 2.13 in 1996 to 2.07 in 1999.  The reported changes are shown in Table 7.

Table 7

Change in Household Vehicles

1999 Household Vehicles
1996 Household Vehicles
Total


0 vehicles
1 vehicle
2 vehicles 
3 vehicles
4+ vehicles


0 vehicles





0

1 vehicle
1
26
4


31

2 vehicles

2
42
5
2
51

3 vehicles


4
14
2
20

4+ vehicles



1
7
8

Total
1
28
50
20
11
110

Bay Crossing Behavior

The final set of questions on the follow-up survey were designed to document changes in Bay Bridge travel from the 1996 Bay Area Travel Study to date.  The main household respondents (who provided the initial demographic data in 1996 but were not necessarily the SP respondents) were asked whether they still cross the Bay Bridge corridor on the same frequency as in 1996, and if so, what mode(s) they are using.  The same set of questions was repeated for other household members.  Finally, they were asked about casual carpool habits.  

As shown in Table 8, the proportion of main household respondents crossing the Bay decreased from 98 to 84 in the period of 1996 to 1999.  Those traveling across the Bay 3+ days per week decreased from 60 to 47 during the same period.  

Table 8

Change in Bay Crossing for Main Respondent

1999 

Crossing
1996 Crossing
Total


3+ days/week
1-2 days/week
< 1x/week
Don’t cross


3+days/week
39
5

3
47

1-2 days/week
6
6


12

<1x/week
7
5
12
1
25

Don’t cross
8
6
4
8
26

Total
60
22
16
12
110

For those respondents who reported crossing the Bay in both 1996 and 1999 (n=80), they reported the following mode changes:  most (43) continue to drive alone or with one other person.  However, 15 of the former drive alones now use other modes.  In all, 61 of the Bay crossing respondents use the same mode they reported in 1996.

Table 9

Change in Bay Crossing Mode for Main Respondent

1999 

Crossing
1996 Crossing
Total


Auto (1-2)
Carpool (3+)
AC Transit
BART


Auto (1-2)
43
2

2
47

Carpool (3+)
7
1


8

AC Transit
1

1

2

BART
6


16
22

Ferry
1



1

Total
58
3
1
18
80

For other household members, the number who cross the Bay decreased from 61 to 51.  The change in Bay crossing frequency is shown in Table 10.

Table 10

Change in Bay Crossing for Other Household Members

1999 

Crossing
1996 Crossing
Total


3+ days/week
1-2 days/week
< 1x/week
Don’t cross


3+days/week
21

1

22

1-2 days/week

5
1

6

<1x/week
3
4
12
4
23

Don’t cross
9
3
2
16
30

Total
33
12
16
20
81

A total of 47 household members reported crossing the Bay Bridge in both 1996 and 1999.  1996, the majority of Bay crossing household members drove alone (39).  This fell to 51 in 1999.  The change in modes is reflected in Table 11.

Table 11

Change in Bay Crossing Mode for Other Household Members

1999 

Crossing
1996 Crossing
Total


Auto (1-2)
Carpool (3+)
AC Transit
BART


Auto (1-2)
31


1
32

Carpool (3+)
4
2


6

AC Transit
1
1


2

BART
2


4
6

Ferry
1



1

Total
39
3
0
5
47

Finally, households were asked whether anyone casual carpooled.  In 1996, 23% of households reported at least one member who casual carpooled.  This decreased to 17% in 1999.  

Appendix A

1999 SP Follow-up Survey

Hi, my name is ____ and I’m calling on behalf of the Metropolitan Transportation Commission.  May I please speak with ______?

Last year, you participated in an important study about travel in the Bay Area.  We’re calling now to find out how your travel patterns may have changed since that time.  I’d like to find out whether you are still traveling:

From <<1996 reference trip origin>> to <<1996 reference trip destination>> by <<1996 reference trip mode>> 

1.
Is this still correct? (Y/N)

2.  If NO, what has changed? (interviewer will update the information – this would include obtaining new origin or destination address if applicable)

3. 
If NO, WHY did it change?  (record verbatim response – if not mentioned, ask specifically if this change resulted from the January 1998 increase in the Bay Bridge toll.)

4. 
We’re specifically interested in understanding how the January 1998 increase in the Bay Bridge toll has affected your travel habits.  In the past year, did the toll increase result in you:

a.
changing your work location 
Y/N 

(If yes, where do you work now?)  obtain location info


(If no, did you consider finding a different job closer to home?  Y/N – If Y - location

b.
changing your home location?
Y/N

(if yes, where?)

(if no, did you consider finding a different home?  Y/N  - If Y – location

c. [if mode unchanged in q2]  changing the mode you typically use to commute across the Bay Bridge? Y/N


(if yes, what mode did you change to?)


(if no, did you try a different mode for a short time, then go back to <<mode>>?  Y/N – If Y, what mode?


(if no, did you consider trying to make the trip using some other mode, even if you didn’t actually do it?  Y/N  - If Y, what mode?

d. Changing the time of day you typically commute across the Bay Bridge? Y/N


(if yes, what time did you change to?)


(if no, did you try a different time for a while, then go back to <<time>>?  Y/N – If Y, what time?


(if no, did you consider trying to make the trip at a different time of day, even if you didn’t actually do it?  Y/N  - If Y, what time?

[All of the following questions are also those used in the RP follow-up.  This will minimize contact with SP households and complete both follow-up surveys at one time.]

5.
Now I need to confirm some demographic information about your household.  When we last spoke to you, there were <<1996 response>> in your household.  This includes (read imported data).  Is this still correct?

[CATI will list name, age, and gender of household members.  Interviewer will update (add or delete) as needed]

6.
And you had <<1996 response>> vehicles available for use by your household.  This includes (read imported data).  Is this still correct?

[CATI will list year, make and model information.  Interviewer will update (add or delete) as needed]

7.
[ask if 4b=no] And do you still live at:  (CATI will list address information.  Interviewer will update as needed).

8.
In 1996, you told us that you crossed the Bay <<1996 response>> (either by driving on the Bay Bridge or using transit).  How often do you cross now?

1
3 or more days (Monday through Friday only)

2
1 or 2 days (Monday through Friday only)

3
Less than once a week (Monday through Friday only)

4
Don’t cross the Bay

9.
[skip if q8=4] In 1996, you told us that you <<1996 response>> across the Bay.  How do you make that trip now?  (multiple choice allowed)


1
drive alone or with one other person,


2
carpool with 3 or more people, including yourself,


3
take AC Transit,


4
take BART,


5
take the Ferry,


6
travel some other way? Please specify ___________________________________________

10.
[skip if corrected hhsize=1] In 1996, you told us that others in your household crossed the Bay <<1996 response>> (either by driving on the Bay Bridge or using transit).  How often do they cross now?

1
3 or more days (Monday through Friday only)

2
1 or 2 days (Monday through Friday only)

3
Less than once a week (Monday through Friday only)

4
Don’t cross the Bay

11.
[skip if q10=4] In 1996, you told use that others in your household <<1996 response>> across the Bay.  If they now cross the Bay, how do they make that trip?  (multiple choice allowed)


1
drive alone or with one other person,


2
carpool with 3 or more people, including yourself,


3
take AC Transit,


4
take BART,


5
take the Ferry,


6
travel some other way? Please specify ______________________________________________

12.
In 1996, you told us that [no one / someone] in your household <<1996 response.>>  Do you or anyone in your household now ride across the Bay Bridge in a flexible carpool arrangement where carpools are formed based on the order of arrival of cars and riders at designated locations, in order to take advantage of shorter trip times and free tolls?


Yes
No

13.
Finally, your household income was <<1996 income response.>>  What is your household income now?

1
less than $5,000?
9
 $40,000 but less than $45,000

2
$5,000 but less than $10,000
10
$45,000 but less than $50,000

3
$10,000 but less than $15,000
11
$50,000 but less than $60,000

4
$15,000 but less than $20,000
12
$60,000 but less than $75,000

5
$20,000 but less than $25,000
13
$75,000 but less than $100,000

6
$25,000 but less than $30,000
14
$100,000 but less than $125,000, or

7
$30,000 but less than $35,000
15
$125,000 or more? 

8
$35,000 but less than $40,000

 

Those are all the questions I have for you.  Thanks for your help.  Do you have any questions or comments for the Metropolitan Transportation Commission?

�M. Smith, Design of Small-Sample Home Interview Travel Surveys, U.S. DOT.


� William L. Garrison and Richard D., Worrall, Monitoring Urban Travel:  Final Report of Project 2-8, Estimation and Evaluation of Diverted and Generated (Induced) Traffic, unpublished final report prepared for National Cooperative Highway Research Program, Highway Research Board, Washington, DC, 1966.


� B. Baanders and K. Slootman, “A Panel for Longitudinal Research into Travel Behavior,” in S. Carpenter and P. Jones (eds), Recent Advances in Travel Demand Analysis, (Hants., England:  Gower, 1983); cited in G.J. Duncan et. al., “Panel Studies in Research on Economic Behavior,” Transportation Research A, v. 21A, no. 4/5, 1967, pp. 247-263.


� G.J. Duncan et. al., “Panel Studies.”


� Henk Meurs and Geert Ridder, “Attrition and Response Effects in the Dutch Mobility Panel,” paper presented at the First U.S. Conference on Panels for Transportation Planning, Lake Arrowhead, California, October 1992.


� Thomas F. Golob, “A Structural Model of Temporal change in Multi-Modal Travel Demand,” Transportation Research A, v. 21A, no. 6, 1987, pp. 391-400.


� Elaine Murakami and Cy Ulberg, “Current Status of the Puget Sound Transportation Panel,” paper presented at the First U.S. Conference on Panels for Transportation Planning, Lake Arrowhead, California, October 1992.  Also, E. Murakami and W.T. Watterson, “The Puget Sound Transportation Panel After Two Waves,” Transportation, v. 19, 1992, pp. 141-158.


� Mark Bradley, “A Practical Comparison of Modeling Approaches for Panel Data,” paper presented at the First U.S. Conference on Panels for Transportation Planning, Lake Arrowhead, California, October 1992.


� P.B. Goodwin, “Panel Analysis of Travel Behaviour:  Some Empirical findings,” paper presented at the First U.S. Conference on Panels for Transportation Planning, Lake Arrowhead, California, October 1992.


� Cambridge Systematics, Preliminary Analysis of the BART User/Nonuser Panel Survey Data, report prepared for Department of Planning, San Francisco Bay Area Rapid Transit District, 1991.


� Meurs and Ridder, “Attrition and Response Effects.”


� David Brownstone and Xuehao Chu, “Multiply Imputed Sampling Weights:  A Simple but General Method for Consistent Inference with Panel Attrition,” paper presented at the First U.S. Conference on Panels for Transportation Planning, Lake Arrowhead, California, October 1992.  Donald B. Rubin, Multiple Imputation for Nonresponse in Surveys (New York:  Wiley, 1987); and Roderick J.A. Little and Donald B. Rubin, Statistical Analysis with Missing Data (New York:  Wiley, 1987).


� Crain & Associates, The 1981 Bay Area Travel Survey, report prepared for the Metropolitan Transportation Commission, Berkeley, California, July 1981.  Marilyn M. Reynolds, Sydwell M. Flynn, and David B. Reinke, “The 1981 San Francisco Bay Area Travel Survey,” Transportation Research Record 1220, Transportation Research Board, National Research Council, Washington, DC, 1982, pp. 51-58.


� Kalton, Graham.  Introduction to Survey Sampling.  (Sage Publications:  Beverly Hills, CA, 1987) p. 63.


� From Golob, T.F., R. Kitamura &J. Supernak (1996) A panel-based evaluation of the San Diego I-15 reversible carpool lanes project, In T.F. Golob, R. Kitamura &L. Long (eds.), Kluwer Publishing Co., Dordrecht.


� These are in addition to data cleaning, development of weights, and other standard tasks that accompany incoming survey data. 


� Examining the hypotheses regarding the error term with a dynamic model with a lagged dependent variable, calls for data from at least three points in time. With the data from the first and second waves, a model system that comprises two equations with correlated error terms can be estimated. The two equations correspond to the first and second waves, respectively, and do not include lagged dependent variables. 
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