Annotated Bibliography:  Sampling Methodology for Transportation and Travel Surveys
Travel/Household Surveys

· Dijst, Martin ; Farag, Sendy ; de Blaeij, Arianne (2006) Effects of Data Collection Methods in Travel Behavior Surveys: Comparing Internet and Mail Sample Transportation Research Board Annual Meeting 2006 Paper (06- 0888)

In transportation surveys and travel diaries, as in other surveys, multimodal surveys and Internet surveys are carried out more often, rather than survey methods that do not use the Internet. Therefore, a more thorough understanding of the effect of the survey method on the sample selection, and on the quality of the data is needed. The data we analyzed is taken from a mixed mode survey about e-shopping and in-store shopping. The respondents could choose how they wanted to answer the questionnaires and the travel diaries, online or via mail. In this paper, we compared the sample compositions of the two self-selected sub-samples. Furthermore, we analyzed whether the quality of the data retrieved by the two survey methods is comparable, and if not, which method is preferable. We compared over the two sub-samples the socio-demographic variables, the respondent's experienced time pressure and whether or not the respondent has an adventurous personality, their Internet use and their e-shopping behavior. We extended this analysis by looking for the influence of these characteristics on the probability to answer online. The probability to answer online depends on many of the expected self-selection effects. Furthermore, we analyzed the two survey methods to find out whether there are remarkable differences in the accuracy of the data. Based on the analyses carried out we can conclude that the quality of the Internet data is in some points better, but otherwise at least comparable with mail data.

· Leiman, James M.; Bengelsdorf, Tobias ; Faussett, Karen (2006) Household Travel Surveys: Using Design Effects to Compare Alternative Sample Designs, Transportation Research Board Annual Meeting 2006 Paper (06-0965)
A common sample design used in household travel surveys is a geographically stratified RDD sample. Quotas are usually established within each stratum using the number of persons in a household and/or the number of vehicles in the household to define cell quotas. Sampling continues within a stratum until the quotas are met. Due to differential response rates associated with the quota variables, this strategy can significantly increase overall survey costs. How does one measure the benefits of this commonly used approach? Two methods are examined. The first consists of calculating the correlations between key survey variables and quota variables. The second consists of calculating design effects treating the quota variables as post-stratification variables. Design effects index gains or loses in precision for a particular design compared to the use of a simple random sample. Implications for evaluating alternative sample designs are presented. The data come from the 2004 Michigan Travel Counts travel inventory.

· Mira Paskota, (2004), Sample Design and Survey Error, Resource Paper for Sample Design Workshop Seventh International Conference on Travel Survey Methods Costa Rica.

Sample design is one of the most critical phases in every survey. Various types of surveys influence the sample and errors arising from it in different ways. From all the errors that may take place as a consequence of decisions made in course of sample design process, only one of them - sample error - is quantifiable in a satisfactory manner, although all of them together influence the total survey error. Due to unknown population variance, determining of the sample size is also a problem. The situation is even more complicated in real, stratified and multistage samples that are used in travel surveys. In practice, these problems are usually solved subjectively, though the usage of multivariate statistics methods for those purposes is possible and often justified. The application of principal component analysis, cluster analysis and other multivariate statistics methods would

provide solutions both for ‘typical ‘ variances and selection of significant variables.  Precision of data is of utmost importance in travel surveys, since the data that have been collected that way are mostly used for modelling and planning in traffic. One should bear in mind that the error that has been propagated through the process of modelling in traffic is total survey error. (http://www.its.usyd.edu.au/isctsc/costarica_papers/resource/A2%20-%20Resource%20Paskota.pdf)

· National Travel Survey UK has undertaken work to improve their sample design among other features of the survey. Documentation on that process can be obtained at: http://www.statistics.gov.uk/methods_quality/quality_review/downloads/6_ANNEX_E.pdf
· Roger Tourangeau, Michele Zimowski, and Rashna Ghadialy (1997)  An Introduction to Panel Surveys in Transportation Studies, prepared for FHWA.

http://tmip.fhwa.dot.gov/clearinghouse/docs/surveys/panel_surveys/
· van der Reis, P  (1997) Transportation Surveys Among Illiterate And Semiliterate Households In South Africa, Conference on Transport Surveys: Raising the Standard, Grainau, Germany, E-C008

Transportation surveys have been conducted in South Africa for the past twenty years. This paper examines some of the problems and difficulties experienced in undertaking surveys among illiterate and semiliterate commuters. Qualitative research techniques were used to probe the nature and extent of these problems. The stated preference (SP) technique was used as an example of how particular problems may be minimized. The most serious problems identified were the lack of a sampling framework, the difficulty of language equivalence and unfamiliar terminology, respondent suspicion of the survey objectives, respondents' fear of making mistakes and giving wrong answers, lack of familiarity with rating-scale techniques, difficulty in conceptualizing SP trade-off options, and negative attitudes toward omitted or perceived-as-unfair SP choices. Solutions recommended include the use of maps derived from aerial photography for sample frameworks; the observance of local customs and structures; empathetic interviewers with knowledge of the respondents' language; the use of qualitative techniques to uncover concepts, terminology and procedures that are unfamiliar to respondents; and the development of methods to aid explanation of the survey purpose and process. It is suggested that, apart from developing countries, these findings and solutions are applicable to the marginal populations of developed cities.
Other Surveys

· Gary Shapiro, Westat; Dennis Utter, NHTSA; Wende Mix, Joseph Croos, DavidMarker, Westat; and Nancy Bondy, NHTSA (2001)  Sample Design Issues for Surveys Involving the Observation of Drivers, Proceedings of the Annual Meeting of the American Statistical Association, August 5-9, 2001

This paper pertains to surveys in which people stand on the street and observe characteristics of drivers or/and passengers of passing cars. It particularly concerns the National Occupant Protection Use Survey (NOPUS), but is also applicable to other observation surveys that relate to racial profiling or for which demographic characteristics of drivers are of interest. This paper highlights some of the challenges faced in implementing the sample design of this survey.
On Board/Transit Surveys/Visitor Surveys
· Julie Leones (1998) A Guide To Designing and Conducting Visitor Surveys, Arizona Cooperative Extension, College of Agriculture, The University of Arizona

This is a nice basic primer that describes issues related to visitor surveys including sampling. Doesn’t present a lot of solutions thought. Available at http://ag.arizona.edu/pubs/marketing/az1056/
· Karlaftis, Matthew G.; Stathopoulos, Antony ; Dimitriou, Dimitrios (2006) Sampling for Public Transport During Large Events: Venue-Based Approach, Transportation Research Board Annual Meeting 2006 Paper (06- 1455)
A significant challenge when planning for questionnaire surveys is to determinate sample sizes that allow for reasonable conclusions to be reached, reliable and unbiased models to be developed and this without spending excessive resources on data collection. This paper describes the procedures for determining appropriate sample sizes when sampling public transportation passengers during large events, particularly when those take place in different venues. Recommendations for sampling design when tight constraints such as unknown population size, short event duration, sparsely located venues, are presented based upon a survey for monitoring transportation system use, performance and travel characteristics during the 2004 Athens Olympic Games.

Incident Surveys (e.g., crashes)

· Singh, Santokh (2003) Sampling Issues in Rear-End Pre-Crash Data Collection, National Highway Traffic Safety Administration, Washington DC (DOT HS 809 541)
A common type of crash that occurs on the roadways is the rear-end crash. Every year a large number of drivers are involved in such crashes. In order to develop effective crash countermeasures, it is important to have a better understanding of the driving behavior and performance of a driver prior to a rear-end crash. For that purpose, experiments need to be conducted in which the drivers can be observed in ‘naturalistic’ settings and data can be collected on the driver-related parameters. This study discusses some of the sampling issues involved in the process of data collection in the above context. Contingency analysis is conducted to suggest criteria for stratifying the target population. A probabilistic approach is used for allocating the sample over the strata thus formed. An estimate of the number of vehicles needed to observe a specific number of rear-end crashes is obtained. This estimation problem is treated as the ‘discrete waiting-time’ problem. Additionally, Binomial probability distribution is used to estimate the number of drivers who would be involved in rear-end crashes as a result of deploying a certain number of vehicles. This estimate can be used to assess the potential of a given sample for acquiring the desired amount of information. When compared with some of the other methods of allocation (equal and proportional), the sample allocation criterion proposed in this study suggested much smaller sample size. Due to the random nature of rear-end crashes, the number of vehicles actually required for observing a certain number of rear-end crashes is likely to be large, while a smaller number may be deployable due to budgetary restrictions or other operational constraints. The sampling strategies are proposed for resolving the issues that may arise in such situation. The approach adopted in this study is fairly general and can be used to resolve the sampling issues in similar setups. Two databases, the General Estimates System (GES) and the Fatality Analysis Reporting System (FARS), compiled by the National Highway Traffic Safety Agency (NHTSA), have been used in this study.

Good source of highway safety study methodology reports: http://www-nrd.nhtsa.dot.gov/departments/nrd-30/ncsa/AvailInf.html (NHTSA, National Center for Statistical Analysis)
Methodology Reports Covering Sample Design in Current or Past Transportation Surveys

· Purvis, C. (1989) Sample Design for the 1990 Bay Area Household Travel Survey - Working Paper 1:  http://ntl.bts.gov/DOCS/bah.html
The purpose of this working paper is to describe the sample design for the 1990 Survey in terms of survey objectives, desired precision levels, target sample sizes and projected costs.  This work basically serves as rationale for future work in developing the survey design.  
