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Background 
 
One of the major purposes of the Volusia County Metropolitan Planning Organization (VCMPO) 
Model Calibration and Home Based Travel Survey project is to collect information that will 
allow for a better understanding of the travel habits and patterns of residents within Volusia 
County.  To understand the travel behavior characteristics of these trips, a data collection 
program that consists of household travel characteristics surveys is being proposed. 
 
The primary objective of the Volusia County Metropolitan Planning Organization (VCMPO) 
Model Calibration and Home Based Travel Survey is to collect data that will support calibration 
of the existing Volusia County travel demand forecasting model and development of future 
models.  The models, in turn, must be specified in a way that they can analyze the policies and 
projects that are contemplated to support the goals and objectives in the region’s Long Range 
Transportation Plan.  The household travel survey design that is outlined in this memorandum 
reflects the practical experience that this team has had collecting this type of survey data, using 
these data for model development and using travel forecasting models to evaluate transportation 
policies. 
 
There are two key objectives of the approach that has been designed for this survey: 
 

1) Minimize sampling and non-response bias – A survey sample can provide good 
estimates of travel characteristics if and only if the sample of households who agree 
to complete the survey are entirely representative of the full population.  To ensure 
that this is the case means that the sample must be drawn such that all household 
types have an equal chance of being selected and that those who choose to complete 
the questionnaire are representative of all households.  The former can be 
accomplished reasonably well using a number of common random sampling 
approaches.  The latter – getting responses from representative households – requires 
significantly more effort. Many individuals and households simply will not respond to 
telephone solicitation.  Others feel that they are too busy to spend time completing a 
lengthy questionnaire; these are most likely to be the households who also make the 
most trips. 

 
2) Ensure accuracy of data – There are at least two major challenges to collecting 

accurate travel/activity data. First, it is important that the household data contain a 
complete enumeration of household members and trips so that trip generation rates 
can be computed.  Second, the trip information that is provided, including locations of 
trip ends must be accurately reported. 

 
The International Conference on Transport Survey Quality and Innovation, held in August 2001, 
resulted in a number of very relevant recommendations about how household travel surveys 
should be designed to accomplish these objectives.1  The design that is described in this 
memorandum reflects the key recommendations from that conference. 

                                                 
1 See http://www.its.usyd.edu.au/conferences/2001_Survey_Methods_Conference/int_transport.htm 
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Introduction 
 
The design of a survey consists of two key elements: 
 

1) Sampling and administration plan and 
2) Instrument design 

 
This technical memorandum describes the approach that will be used in the survey sampling and 
administration and outlines the general characteristics of the survey instrument design.  The 
development of the instrument is in progress as this memorandum is being prepared.  This 
current version of this “work in progress” is available for review at  
 
http://www.surveycafe.com/volusia/password.asp.   
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Survey Sampling and Administration Plan 
 
The survey design employs the general principles of the Tailored Design Method, an approach 
that has proven to maximize response rates in numerous past applications.  An integral part of 
the design involves using a multi-method, multi-instrument approach that includes both 
telephone and mail recruiting and allows for mailback, phone and Internet response.  This 
approach provides alternatives to those who have an aversion to being contacted by telephone 
and allows a convenient, extremely efficient option for Internet completion for those who have 
Internet access. 
 
The multi-method, multi-instrument approach adds some complexity to the design of the 
sampling and administration plan, but recent research demonstrates that this complexity returns 
benefits in increased unit and item response.2 
 
Survey Sampling Plan 
The sampling frame for this survey includes all resident households within the study area.  There 
are several possible ways of selecting a sample from this frame.  The two most commonly used 
approaches are to 1) use random digit dialing to identify and recruit survey households and 2) 
use a mailing address-based sample.  Each of these methods has unique advantages and 
limitations and both have been used successfully in recent U.S. household travel surveys. For 
this project, we believe that the address-based sampling approach will be the most effective.  
This involves obtaining an address sample and, to allow phone recuiting where necessary, 
augmenting the address lists with telephone numbers. 
 
A commercial survey list provider, Survey Sampling, Inc., provides suitable address-based lists 
that have been constructed in a way that includes all resident households, including recently-
located households.  These lists are somewhat over-inclusive; they include approximately 15% 
undeliverable addresses.  However, over-inclusion is not a problem assuming initial mailings are 
sent with first class postage that allows return-to-sender.  The fraction of samples in the list that 
have phone numbers varies significantly by region, depending in large part on the number of 
households who elect to have unlisted numbers. 
 
The project requires enough data to estimate trip generation for Volusia County with a maximum 
of 5% sampling error margin and a reliability level of 95%.  A number of past studies have 
shown that the coefficient of variation of trip generation rates at the zonal level is in the range of 
0.8 to 1.0.  For Volusia County as a whole, this results in a required sample size of 
approximately 1,540.  If trip generation were to be estimated directly from the survey data, the 
required sample size per subarea would similarly be calculated as: 
 

                                                 
2 Adler, T. “Reducing the Effects of Item Nonresponse in Transport Surveys,” invited paper, International 
Conference on Survey Quality and Innovation, Kruger Park, South Africa, August 2001. 
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Where: c.v. is the coefficient of variation 
 Z is the Z-score for the Normal distribution 
 E is the allowable error 
 
Using a 10% error target and assuming a coefficient of variation of 1.0, the sample size required 
per subarea would be in the range of 385.  Using these simple calculations, the proposed sample 
of approximately 1,540 households would thus support estimation of four subareas.  However, 
past studies have demonstrated that the sources of most of the variation in trip generation rates 
among geographic areas are household characteristics and transportation accessibility differences 
among those zones.  Survey data can be used to statistically estimate parameters of a model that 
relates these factors to trip generation rates; the model, in effect, “explains” most of the 
seemingly random variation that exists between zones.  That trip generation model can then be 
used to estimate zone-level trip generation rates, with the result that zone-level errors are in the 
same order of magnitude as the errors of the trip generation model. 
 
The sample size requirements for estimating a trip generation model are, in aggregate, 
substantially lower than what would be required if zone-to-zone variations in trip generation 
were purely random (as assumed in the calculations above).  This effect can be demonstrated 
most easily for a classification-style trip generation model, of the type used in FSUTMS.  This 
type of model, which will be used for this project, divides the household population into discrete 
classes defined by household characteristics.  Separate rates are estimated for each of the classes 
and zone-level trip generation is estimated by applying the rates in proportion to the composition 
of households in each class in each zone.  The resulting zone-level trip generation rate estimates 
have error levels that are a convex combination of the error levels for each class in the trip 
generation model. 
 
For the classification-style trip generation model, the sample size is dependent only on the 
number of classes for which rates must be estimated and on the coefficients of variation of the 
rates for each of the classes.  It is not possible to determine in advance the number of classes that 
will be necessary to adequately explain variations in trip generation rates in Volusia County nor 
is it possible to determine the exact coefficients of variation within classes.  However, most past 
studies generally have used between approximately 10 and 25 classes for the trip generation 
models and experience with these models indicates that the coefficients of variation within these 
more homogeneous household classes are in the range of 0.5 (as compared to the 0.9 within 
zones).  Using an assumed 15 classes in the model and coefficients of variation within classes 
averaging 0.5, the desired total sample size for sampling errors less than 10% is approximately 
1,500 observations.  The proposed sample will include 1,540 households; an adequate sample 
size for this purpose. 
 
The sampling requirements of trip generation estimates are only one part of the sampling 
required to meet the overall household survey objectives.  To estimate a detailed 
origin/destination trip matrix from household survey data would require an extraordinarily large 
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sample.  The household survey is generally used instead to determine the trip length 
distributions, by trip purpose.  This is an appropriate objective given that a trip distribution 
model will be estimated and it will be able to fill in cells of the origin/destination matrix at any 
level of aggregation.  The trip matrix can be further refined using traffic count data. 
 
The household survey may also be used to estimate mode splits and mode choice model 
parameters.  The trip diary information will provide descriptive information about current mode 
choices.  Combined with network information about available mode options, this information can 
also be used as “revealed preference” data to estimate parameters of a mode choice model. 
 
The sample size requirement for estimating trip length distributions and mode splits is 
considerably below the 1,540 households required to support trip generation estimates.  
 
Survey Administration Plan 
The survey administration will be divided into three phases: 
 

1) Pre-contact – Obtain a random sample list and send pre-contact letters to those 
selected in this sampling.  Invite others to participate through the Public Awareness 
Campaign. 

 
2) Recruit – Place phone calls to those on the random sample list who have phone 

listings, requesting participation, collecting Stage 1 (household information) data and 
assigning an initial travel day.  Mail packets to those on the list without phone 
numbers, including printed survey forms, Internet access information and assigning a 
travel day.  Provide materials to those recruited through the Public Awareness 
Campaign. 

 
3) Retrieval – Track survey response by phone, mail and Internet.  Provide follow-up 

reminders to all who have agreed to participate.  An acceptable retrieval window will 
be set to ensure that the data collected involve recollections of reasonably recent trip-
making. 

 
The sample will be split based on whether a phone number is available for a given address, and 
further split depending on whether the household has Internet access.  The administration will 
proceed as described in Figure 3-1. 
 
The survey process will be tested in a pilot to be conducted in November of 2001.  The full 
survey will begin in January 2002 and completed no later than April 2002. 
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Figure 3-1 
Household Travel Survey Design 

Survey Administration Plan 
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Design of the Survey Instruments 
 
The administration plan allows respondents to use any of three methods to report their travel 
activity: 
 

1) By mail on printed forms, 
2) By telephone, guided by an interviewer or 
3) Over the Internet using a web instrument 

 
Two instruments are being designed to support these options: printed forms that serve as 
complete travel diary instruments and a web instrument that will serve both phone interviewers 
as well as respondents who choose to respond directly over the Internet.  Both are designed as 
two-stage instruments where Stage 1 collects household information and assigns an initial travel 
reporting day and the Stage 2 portion collects travel diary information. 
 
Printed Instrument 
The printed Stage 1 instrument will be in a booklet form, separate from the travel diary forms.  
The travel diary forms will consist of a set of letter-size sheets, each of which is sufficient for 
recording the travel activity of a single household member.  The forms will be finalized after the 
web instrument is completed. 
 
Web Instrument 
The web instrument is under development as this memorandum is being prepared.  The current 
version can be referenced at http://www.surveycafe.com/volusia/password.asp.  The instrument 
will be populated with all survey questions and geocoding data after the Travel Survey Design 
Workshop, scheduled for early October, 2001.  Example screens from the instrument, to 
illustrate the approach, are included at the end of this memorandum. 
 
A number of techniques are employed to facilitate the recording of data and improve their 
accuracy.  First, the instrument is designed in a way that first establishes the list of travel 
activities that each household member has undertaken and then requests details for each of the 
trips linking those activities.  This approach is being used in the current U.S. DOT National 
Household Travel Survey (NHTS) and has been shown to result in more accurate indications of 
total trip-making. 
 
An advanced online geocoding system is being integrated into the travel survey instrument.  
Respondents (or telephone operators, for telephone completions) can identify a trip end by 
entering a street address, identifying the nearest intersection, providing the name of a 
commercial establishment, using a point-and-click map or selecting a previously-identified 
location.  Immediate feedback is given as to whether the location has been correctly identified in 
the GIS database and, if so, the latitude, longitude and TAZ of the location are recorded and can 
be used to provide geographic context for subsequent questions.  If a named location cannot be 
matched in the GIS database, the respondent is prompted for additional information to assist in 
matching using other criteria.  Resource Systems Group’s online geocoding approach has been 
used in numerous travel surveys, including recent Orlando-area and Miami surveys for the 
Turnpike’s model update project.  
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The design includes several features that reduce respondent burden.  For example, trip locations, 
once identified, can be chosen from a pick list so that they do not have to be re-specified for 
subsequent trips to the same location.  This feature is particularly useful for the two-day format 
to be used in Volusia County where many of the locations will be visited more than once.  An 
advanced rostering system allows respondents to simply indicate when family members travel 
together (e.g., parent driving child) and avoid the need to re-enter the trip information for those 
other family members.  The system also uses extensive internal consistency checks to ensure that 
data are correctly entered and, if not, to have them corrected on the spot. 
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Figure 3-2 
Household Travel Survey Design 

Example Web Instrument Screen – Welcome Page 
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Figure 3-3 
Household Travel Survey Design 

Example Web Instrument Screen – Welcome Page 
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Figure 3-4 
Household Travel Survey Design 

Example Web Instrument Screen – Travel Diary Intoduction 
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Figure 3-5 
Household Travel Survey Design 

Example Web Instrument Screen – Household Information 
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Figure 3-6 
Household Travel Survey Design 

Example Web Instrument Screen – Household Members 
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Figure 3-7 
Household Travel Survey Design 

Example Web Instrument Screen – Household Member Information 
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Figure 3-8 
Household Travel Survey Design 

Example Web Instrument Screen – Vehicle Information 
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Figure 3-9 
Household Travel Survey Design 

Example Web Instrument Screen – Transit Use Information 
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Figure 3-10 
Household Travel Survey Design 

Example Web Instrument Screen – Travel Diary Home Page 
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Figure 3-11 
Household Travel Survey Design 

Example Web Instrument Screen – Activity Information 
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Figure 3-12 
Household Travel Survey Design 

Example Web Instrument Screen – More Trips? 
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Figure 3-13 
Household Travel Survey Design 

Example Web Instrument Screen – Find your Location 
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Figure 3-14 
Household Travel Survey Design 

Example Web Instrument Screen – Search for Location 
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Figure 3-15 
Household Travel Survey Design 

Example Web Instrument Screen – Details about your Trips 
 

 

 
 


