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Definitions

All surveys are susceptible to a variety of different types of error that affect different parts of the survey process, have different implications for data quality and are amenable to different forms of prevention or compensation (Groves, 1989; Richardson et al., 1995).  While this document was intended to serve survey practioners in the transportation field, nonresponse is a problem experienced in all types of surveys.  Therefore, research literature on nonresponse from other fields is included in this bibliography where it may inform travel survey design and implementation.

Nonresponse errors are those generally associated with the failure of sample units to participate fully in the survey. It is usual to distinguish two different forms of nonresponse.

· Unit nonresponse refers to the failure of a unit in the sample frame to participate in the survey. In the context of travel diary surveys, unit nonresponse can arise for a number of different reasons including refusal, non-contact, infirmity or temporary absence (see, e.g., Brög and Meyburg, 1980, Kim et al., 1993; Richardson and Ampt, 1994; Stopher and Stecher, 1993; Thakuriah et al., 1993).

· Item nonresponse refers to the failure to obtain complete information from a participating unit. In the context of travel diary surveys, the most significant form of item nonresponse is probably the under reporting of mobility due to respondents’ failure to properly recall and/or record all the relevant journeys that they make (see, e.g., Ampt and Richardson, 1994; Brög and Meyburg, 1981; Brög et al., 1982, Hassounah et al., 1993). Item nonresponse can be regarded as a particular form of the more general problem of measurement error in survey research (Groves, 1989).

“Unconfounded” or “Confounded” Nonresponse 

A useful characterization of the non-response mechanisms is in terms of the concept of being “unconfounded”.  Let s be a sample drawn from the population U, y a target variable and x: J auxiliary variables. The respondent sample r is picked from the sample s according an unknown mechanism that follows a conditional probabilistic law q(r/s). The general form of a response mechanism is:

q( . (s) = q( . (s, ys, xs)

where :
[image: image1.wmf]{

}

y

y

k

s

s

k

=

Î

:

 and 
[image: image2.wmf]{

}

x

x

k

s

s

k

=

Î

:


Deville and Särndal (1994) define an “unconfounded” response mechanism when:

q( . (s) = q( . (s, xs)

This last definition resembles the definition of ignorability introduced by Rubin (1976). In the context of an “unconfounded” non-response, the response mechanism depends only on the auxiliary variables and not on the interest variable, and therefore the response probability can be estimated rather easily.

Nonresponse Bias

While nonresponse results in a reduced sample size, a more important concern of researchers is the possible impact of nonresponse bias.  Bias is introduced when those that do not respond to the inquiry are systematically different from those that do respond on key estimates.  In this circumstance, as the above section describes, the response mechanism is “confounded” with characteristics of the sample units.  For example, if nonrespondents tended to take more trips, or longer trips than respondents, the estimates of travel produced from only survey respondents will be too low and not representative of the whole population (only those that responded).

Survey researchers try to reduce the impact of nonresponse bias by looking at known characteristics of nonrespondents and comparing them with those same characteristics of respondents.  If differences in known characteristics are found between respondents and nonrespondents, weights can be developed that will reduce bias.
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