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INTRODUCTION

The modeller of empirical travel choice has a wide range of analytical procedures
to select from for specifying a statistical approach, a functional form associated
with the statistical approach, and the type of data input. As the range of data
options has expanded over the last ten years, it has become common practice to
view data as falling into two broad categories, revealed preference (RP) and stated
preference (SP). RP emphasises the observed choice behaviour of a traveller and
typically uses information on the reported or network characteristics of altern-
atives in the choice set (for modes, routes, destinations, etc.).SP typically pre-
defines the characteristics of alternatives in the choice set and seeks behavioural
responses from travellers in the form of either a preference ranking/rating or a
choice selection. Both RP and SP approaches have been widely used in the study
of travellers’ behaviour to produce empirical models for predicting travel choices,
as well as for deriving the shadow prices and values of travel attributes (Louviere,
1981; Bates, 1986; Truong and Hensher, 1985).

Two classes of analytical procedures are associated with these two types of
data. RP data have typically been analysed by discrete choice modelling
techniques, with economic random utility theory as the underlying theoretical
rationale. SP data analysis, on the other hand, has traditionally been rooted in
the algebraic theory of information integration, commonly referred to as
functional measurement (FM). Throughout this paper we refer to SP data and the
techniques traditionally applied to them as the “‘SP approach”. A corresponding
meaning is ascribed to the phrase “RP approach”. A principal aim of this paper
is to emphasise the relationship between FM and economic utility theory. We
show how SP data can be used, in conjunction with functional forms derived from
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an economic theoretical framework, to highlight the potential communality of
methods of analysing SP data with methods normally applied to RP data. The
paper also focuses on empirical and practical issues associated with the design
and implementation of a stated preference experiment, using as an example an
application to route choice. It concludes with a summary of the main findings.

THE UNDERLYING METHOD

The techniques of analysis used in conjunction with SP and RP data, though
founded in different (economic and psychological) literatures, share an under-
lying paradigm of a rational consumer maximising utility subject to a set of
constraints. The differences in method that do arise are traceable to different
approaches used in empirically estimating the relationship between the response
variable and the set of explanatory variables, and in arriving at a functional
form to use in this process of empirical estimation.

The SP approach draws its “behavioural” theory from a subset of decision
theory known as functional measurement, which emphasises the modelling of
individual preference/choice behaviour in terms of an explicit algebraic theory
of how individuals integrate information in the evaluation of predefined
alternatives (Anderson, 1981). These alternatives are typically combinations of
trip attributes, defined either as an abstract set or as a choice specific set. The
economist’s approach begins with a set of axioms on choice behaviour, which
are translated into a set of conditions imposed on the functions used in
empirical estimation (Phlips, 1983).

To flesh out the latter approach, economists hypothesise that individuals
obtain utility from consuming quantities of goods. Mathematically this notion
is embodied in the concept of the direct utility function. In the context of
studying travel behaviour, this function may be expressed as:

Uiy = U(riq, tiq, Big, Zq, €4), (1)

where:
Tiq 1S consumption of travel good i,
ti; is the travel time involved in consuming a unit of Tig
B;, is a vector of quality variables (such as travel comfort) associated
with 7,4,
Z, is aconsumption index for all other commodities, and
€q 1is a vector of factors that the analyst is unable to observe but which
nevertheless affect Uy, , individual utility.
The individual desires to maximise utility but is constrained by the amount of
money at his disposal:

Yq = ciqTiq + Zq s (2)
where:

Y, is the individual’s income and
Cig is the unit cost of the travel good.

46



STATED PREFERENCE IN STUDIES OF TRAVEL CHOICE D. A. Hensher et al.

In line with common practice, in equation (2) income and travel cost have been
normalised by the price of the composite commodity Z,.

The constrained maximisation problem represented by equations (1) and
(2) can be solved to obtain optimal consumption levels for the travel good and the
composite commodity:

T;fl = T:‘; (CiQ’ tiq, Biqr Yq, eq), and (3)
Z:; = Z;; (Ciq, t,'q, Biqr Yq, Eq). (4)

The utility derived by the individual from consuming these goods at their optimal
levels is:

Ul = Uiy (tig, tiq, Big. Zig, €4) = Vig(Cig, tig, Big, Yy, €3), (5)

where V,q is obtained from U,, by simple substitution. V;, is known in the
economics literature as the indirect utility function.?

The process of deriving equations (1) to (5) may be repeated for another travel
good 7; where 7; and 7; are mutually exclusive, so that only one good can be
enjoyed at any point in time. The indirect utility function associated with travel
good 7; is:

Via = Via(Cjq. tiq» Bjq: Yq, €q)- ' (6)
Travel good 7; will be preferred to travel good 7; if:

Via(Ciq» tiq» Bia» Yq, €4) > Vig(Cig, tiq, Big, Yq. €q)- )

As an example for the concepts presented, suppose mode choice is the element
of travel behaviour under study. Then equation (7) defines how a choice is made
by individual g between modes i and j. The use made of the mode is described by
equation (3). It depends on how 7, is defined, whether usage is represented by
the number of trips made by that mode, by distance travelled, or by some other
measure.

When reference is made to utility in the RP approach, the reference is to
indirect utility. This is because the functions used in RP analytical methods
contain travel costs, travel times and other travel attributes, and not (as would
be the case if they represented the direct utility function) the amount consumed
of travel and other goods. Similarly it is evident that what is being modelled in
FM is indirect utility, since once again the modelled function in FM consists of
a set of travel attributes.

To clarify the relationship between FM and indirect utility, we simplify
notation by defining a vector X',-q = (Cig» tigs B',q, Y,) and write the non-
stochastic portion of V;, as

Via(Xiq)-

1 Some flexibility is available in specifying the constrained utility maximisation problem. For
instance, in the problem as presented we have chosen not to explicitly define a time constraint.
For slightly different specifications see Barnard (1986), Truong and Hensher (1985), Hanemann
(1984) and Small and Rosen (1981). These different specifications, however, in no way alter
the substance of our analysis.
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In functional measurement, indirect utility is expressed as:

Vie = Vig [Dig1(Xiq1)s Viga Cig2)s « - + > Vigt Kigar)] (8)

where X;1, Xig2, . . ., Xigy are attributes affecting “utility”, and v, (.) is a
general functional form for the role of an attribute in the determination of overall
“utility”” (or worth or value); or the part-worth of each attribute. Each v;q(.) is a
scale value which has to be expanded out and parameterised in the empirically
estimable form of Vq The overall “utility”, V,q, is often expressed as a multi-
linear function of the part-worths (Keeney and Raiffa, 1976). An example for the
case of three attributes is:

I7iq =80 + 81 Vig1 Kig1) T 02Viga (Xig2 ) + 83Vig3 (Xig3) + 84vigy (Xig1 Wiga (Xiq2)
+ 85Vig1 (Xig1 igs (Xig3) + 86 Vig2 (Xig2 ig3 (Xig3) 9
+87Viq1 (Xig1 Wig2 Kig2 Wig3 Xig3),

where 6,, ..., 6, are scaling constants. Each v, is typically specified as a
second order approximation:
Vigk (Ck) = gy (Cigic ) + Cizep (Xique )2, (10)

which is linear in the parameters and non-linear in the variables.

In strict economic terms, equations (8) to (10) are arbitrary indirect utility
expressions, since they are not formally derived from the maximisation of a direct
utility function subject to budget constraints; that procedure would act to guide
the nature of the x;x’s, either in general terms or in parametric form. Indeed,
in conventional FM applications, the selection of the X, vector is arbitrary (in
the economic sense), but need not be, as has been shown here. Specifically, in
the interpretation provided above, equation (8), the central pin of information
integration theory, is nothing more than an indirect utility function which is
weakly separable in its sources of indirect utility (part-indirect worths), and
equations (9) and (10) are a particular parameterisation for this function. Under
this translation the RP and SP approaches are placed on common ground.?

It has been established at this stage that there is nothing inherently inconsistent
in the underlying philosophies of the SP and RP approaches. Differences are
apparent, however, in the choice of a functional form to represent the indirect
utility function. Whereas the FM approach to functional form is summarised in
equations (8) to (10), the economist would wish to adopt a functional form that
would directly approximate (6), whatever may be its true form. Writers on general
economics are more and more using for this purpose a family of functional forms
known as flexible functional forms. The basic idea behind flexible functional
forms is that at least one free parameter must be allowed for the measurement of
each effect of interest. The FM model system of equations (8) to (10) may thus
be regarded as a flexible functional form. Other flexible functional forms, that
have appealing properties for economists (see Deaton and Muellbauer (1981),
Christensen et al. (1975) and Varian (1985)) are the almost ideal demand system

2 We note in passing that both the RP and SP approaches rely on a cardinal utility concept.
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(AIDS) and the indirect translog model® A form of the translog model for
equation (6) with three attributes is:
I7iq = o + 0oy 10g(xiq1) T 03108(x 4, ) + 03108(x43) + a410g(x;41)108(X42)
+ 05 108(xiq1)108(xiq3) + 06 108(X192 )108(X1q3) (11)
+ a7 [log(xg1)1% + g [log(x;42)]1 2+ ag [log(x93)1 2.

The FM models and translog models are mathematically identical when the x5 ’s
included in equation (9) are defined as the log of the underlying attributes.
. Generally, however, functions favoured by economists are non-linear in the
parameters.

In implementation the functional form approach typically followed under
FM substantially diverges from the approach of an economist. From equation
(6), the indirect utility function contains income as an argument. Suppose
elements in B;, form a null set; then for equation (9) to represent an indirect
utility function the three attributes, x;5,, Xi2 and x;;3, can be identified as
travel cost, travel time and income. SP designs, however, rarely (never to our
knowledge) include income as a design effect. That is, the budget constraint
facing the consumer is not included as an attribute in the experimental design, but
rather is taken to be the respondent’s real income. With this treatment, in compar-
isons of alternatives i and j income is a constant, so the terms involving income, in
linear or quadratic form, in isolation from other attributes can be eliminated
(using equations (7), (9) and (10)). Consequently, in ranking or choice models
using the FM paradigm, income main effects need not (indeed, should not) be
included. Income must still enter the analysis, however, through the interaction
terms, where it acts as a scale effect. In preference rating designs, in order to be
consistent with economic theory, except where individual specific models are
developed, the utility score should be modelled as a function of all income
terms, as well as of other attribute values. Designs are available that make this
possible without destroying the orthogonality features of the statistical analysis.

In contrast to the line of argument, the current practice in FM methods is that
income, if introduced into the analysis at all, is only included as a covariate;
that is, in the form:

Viq = Viq +7Yq > (12)
where V;, is defined by equation (9) and v is a parameter. The usage equations
and preference structure implied by equation (12) are very restrictive. In
particular, equation (12) falls into the class of homothetic utility functions.

The discussion of methods highlights the argument that the great strengths
of the data and statistical features of stated preference methods, as embodied in

3 The appealing properties of these functions are the structure of preferences that they imply
and the ease with which general restrictions on the indirect utility function can be applied.
Diewert (1974) has shown that, provided the consumer conforms to the economic under-
standing of rational behaviour and equations (1) and (2) correctly represent the maximisation
‘process, the indirect utility function must be homogeneous of degree zero in prices and income,
non-increasing in prices and non-decreasing in income, and quasi-convex in prices,
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the notion of a controlled experimental design, can be aligned to all existing
philosophies on the theory of individual behaviour. The response variable, Vigs
can be measured from a preference or choice design by offering different combin-
ations of attributes to a sample of consumers. Budget constraints are imposed
through the form of the estimable model. Let us now consider the mechanisms
available for implementing a stated preference study, and for preparing the data
in such a way that the statistical strengths of the method are embedded in the
empirical estimation of an indirect utility function (regardless of the source of
the functional form).

EMPIRICAL STRATEGIES

A great merit of SP procedures is that it enables us to develop a data strategy by
which the data are very efficiently obtained for the study of preference and
choice contexts which may or may not be observed in the market place.
Efficiency is measured by the systematic control one can exert on the nature of
information collected, as well as by the opportunity to conform to the underlying
statistical properties of model estimation procedures. The two principal elements
with enormous appeal are orthogonality of data design and orthogonality of
statistical estimation. These great strengths, however, have to be contrasted with
the problems of design of the survey instrument and its implementation, which
require much more effort than that typically required for RP designs.

The best way of highlighting these issues is to take one particular design
strategy and work through the steps necessary for design, implementation and
estimation. It is important to emphasise that SP approaches provide a data set
so rich that empirical models can often be estimated separately for each sampled
observation; this is usually impossible with RP data unless extensive panel data are
available. We will use a choice experiment as the point of reference.

Let us assume that we are investigating the route choice behaviour of a sample
of urban car commuters, and that the attributes of interest are the toll cost, the
free moving time* and the delay time (the difference between actual travel time
and free moving time). Each attribute has three levels, high, medium and low,
giving a maximum of 27 possible combinations. We want to design an experiment
in which the respondent will choose one combination of attributes from situ-
ations where both the mix of attributes and the choice set vary. (This is referred
to as a double conditional design by Louviere and Hensher, 1983.)

In developing this design we first note that some of the 27 combinations of
attributes will be dominated by other combinations. Dominance refers to a
situation where one alternative (combination of attributes) is superior to another
on every attribute, so that no trade-offs are involved in selecting or ranking the
alternatives. To provide an extreme example, one of the 27 route alternatives
has attribute levels of toll = high, free move time = high and delay time = high.

4 Free moving time is defined as the time the trip would take if it occurred late at night, when
all traffic lights were in the green cycle, and with minimal delay at intersections without lights.
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TABLE 1

A Dominance-Free Set of Combinations of Attributes

Route Toll Free Move Time Delay Time
3 (mins) (mins)
A 0.5 (L) 45 (H) 10 (M)
B 0.5 (L) 30 (M) 20 (H)
C 1.0(M) 30 (M) 10 (M)
D 1.0 (M) 20 (L) 20 (H)
E 1.0 (M) 45 (H) 5 (L)
F 2.0 (H) 30 (M) 5 (L)
G 2.0 (H) 20 (L) 10 (M)

The rational individual will choose any other route in preference to this route. A
less extreme example is of two routes X and Y with the following attribute levels:

Route Toll Free Move Time Delay Time
X low medium medium
Y low medium high

Even though this is less extreme, the rational individual will always prefer route X
to route Y. Given the assumptions of rationality and of higher disutility levels
associated with higher travel times and costs, no extra information is obtained in
a choice or ranking (as opposed to a rating) design by the inclusion of dominant
or dominated combinations of attributes.

It turns out that in a 33 factorial design there are seven combinations of
attributes that are neither dominant nor dominated. For an illustrative set of data
these are displayed in Table 1, with the original low, medium and high attribute
levels shown in parentheses (as L, M and H). This set of combinations of
attributes has been designed specifically for the translog function, since values are
equi-spaced in log scale. The dominance-free design, however, is not orthogonal.
Orthogonality can be attained by adding the two extreme attribute combinations
HandI:

Route Toll ($) Free Move Time (mins) Delay Time (mins)
H 0.5 (L) 20 (L) 5(L)
I 2.0 (H) 45 (H) 20 (H)

With mixes H and I added the design is orthogonal in the log of attribute values.
This points to a trade-off in developing choice or ranking experiments between an
information-efficient design and a design which exhibits zero correlation.

In principle the schema of Table 1, with or without mixes H and I included,
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could be used to implement a choice, ranking or rating design. The rating design
types simply requires one row of Table 1 to be offered to the respondent at a
time, in random order, for rating on a predefined scale.’ But in the development
of a choice design with varying choice sets Table 1 represents only the first stage;
subsequent steps necessary are detailed below.

In order to generate alternative choice sets with the seven alternatives, we
introduce two-level factors for each alternative, so that a given alternative is either
in or out of the choice set; thus there is a maximum of 2’ alternative choice sets.
Louviere and Woodworth (1982) have investigated the efficiency of 2’ fractional
designs in comparison with methods of paired comparisions and full choice sets.
They found that, for efficiency and independence of parameter estimates, the
fractional designs are much better than paired comparisons, and virtually in-
distinguishable from the full choice sets. A full factorial choice design yields 27
(=128) possible choice sets. This can be reduced to a division of 128 (that is, 8,
16, 32 or 64) to give a design instrument that is tractable in operation.

The size of the division will depend on the precision required and any a priori
belief about the degree of independence between main effects and two-factor
interactions. For example, in the 27 design we could go as low as eight choice
sets. However, though' a design of eight choice sets assumes independence of main
effects (that is, specifications of Viq as strongly separable part-worths), no two-
way interactions can be estimated. For the translog model of equation (11), for
instance, it is necessary to assume o, = a5 = ag = 0. If the analyst decides a priori
that all two-way interactions are negligible, then the size of the problem can be
kept relatively small. In practice the analyst is required to trade off any a priori
hypothesis on two-way interactions with the added burden on the respondent of
having more choice sets to evaluate.®

Table 2 summarises the resulting double-conditional choice set design, in which
both attribute levels and choice sets vary and which assumes no two-way attribute
interactions (that is, a main-effects only plan). Table 2 does not show choice set
number 8, which is the null choice set. An example of the derived survey
instrument is given in Table 3.

This design yields seven observations per respondent. Since there are seven
parameters to be estimated (a constant, three linear main effects parameters, and
three quadratic main effects parameters), individual specific models cannot be
estimated. This would be feasible with 16 choice sets (for example, Hensher,
1984).

The analyst can assign attribute levels based on real experience to help the
respondent in his task of selection. In the study on which this example is based

5 See Hensher and Louviere (1983) for an application of a preference ranking design, and
Hensher and Truong (1985) for an application of a preference rating design.

6 As a rule of thumb, less and less variation is accounted for by the interactions after allow-
ance has been made for the main effects, even if the interactions are statistically significant.
One usually wants to collapse the factorial design across the greatest possible number of inter-
action effects that are three-way or higher, and to minimise correlations with two-way effects,
because large correlations could affect both the estimation and the interpretation of the results
(Louviere and Hensher, 1981).
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TABLE 2

A Double-Conditional (Main Effects) Choice Design
Derived from a 2/ Fractional Design

Choice A . B c D E F G
Set No. (L, H M)* (L,M,H) (M,MM) (M,H L) (M HL) (HML) (H L, M)
1 v v v v
2 v v v v

3 v N v v

4 v v v v
5 v v v v

6 v v v v

7 Vv v v v

* Coding from Table 1.

the analyst had a number of attribute designs prepared beforehand and presented
to the respondent the design that most closely replicated his current experience.
The levels thus varied across the sample to reflect variation in experience. The
estimation is undertaken using the coded levels of the attributes (as detailed in
Hensher and Truong (1985) for a preference design). The choice design example
is particularly suited to estimation by multinomial logit (MNL) with a translog
indirect utility expression. For a linear orthogonal design a FM indirect utility
expression could be used. For preference rating designs these indirect utility
expressions could be estimated directly by linear regression.

AN ASSESSMENT OF THE SP APPROACH IN PRACTICE

The previous sections have emphasised that SP data provide a valid empirical
setting in which we can study individual choice within the context of an algebraic
or economic theory of human behaviour. The method enables us to create a
choice environment and to seek individual responses by an experimental design;
it is a rich mechanism, and, when integrated with the extensive literature on
functional forms (with and without a priori restrictions imposed on the indirect
utility functions), seems to incorporate many ideal features of scientific method.
The ‘“utopianism” of this assessment is tempered by the very small number of
known flexible well-behaved indirect utility functions, and by the difficulty of
ensuring that the respondent understands the design experiment and is able to
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TABLE 3
An Example of the Survey Instrument Derived from Table 2

Choice Set Toll Free Moving Time Delay Time Total Vehicle Time  Choose One

1K (%) (mins) (mins) (mins)
1 20 20 40 D
1 45 5 50 E
2 30 5 35 F
2 20 10 30 G

Choice Set Toll Free Moving Time Delay Time Total Vehicle Time  Choose One

2K %) (mins) (mins) (mins)
0.5 30 20 50 B
1 30 10 40 C
2 30 5 35 F
2 20 10 30 G

Choice Set Toll Free Moving Time Delay Time Total Vehicle Time  Choose One

3K (%) (mins) (mins) (mins)
0.5 30 20 50 B
1 30 10 40 C
1 20 20 40 D
1 45 5 50 E

Choice Set Toll Free Moving Time Delay Time Total Vehicle Time Choose One

4K ($ (mins) (mins) (mins)
0.5 45 10 55 A
1 30 10 40 C
1 45 5 50 E
2 20 10 30 G

Choice Set Toll Free Moving Time Delay Time Total Vehicle Time Choose One

5K %) (mins) (mins) (mins)
0.5 45 10 55 A
1 30 10 40 C
1 20 20 40 D
2 30 5 35 F

Choice Set Toll Free Moving Time Delay Time Total Vehicle Time Choose One

6K (%) (mins) (mins) (mins)
0.5 45 10 55 A
0.5 30 20 50 B
1 45 5 50 E
2 30 5 © 35 F

Choice Set Toll Free Moving Time Delay Time Total Vehicle Time Choose One

7K %) (mins) (mins) (mins)
0.5 45 10 55 A
0.5 30 20 50 B
1 20 20 40 D
2 20 10 30 G
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respond in a manner consistent with the hypothesised norms of rational
behaviour.

Beesley and Hensher (1987) have recently re-analysed the preference data used
previously to study demand for an international exposition (Louviere and
Hensher, 1983). These data comprised a 16 treatment combination main effect
fraction of a 4® X 23 factorial experiment. The design contained a number of
alternative pairs where dominance was evident. The responses to this dominance-
subject design enable us to test for the logicality of response; four of the total
of 52 pairs of alternatives displayed the required characteristics for the test of
logicality. Of the assessable sample of 685 individuals, 8.2 per cent gave at least
one non-logical response. Nevertheless, for this sample, the inclusion of the non-
logical responses did not affect the choice probabilities.

This initial piece of empirical evidence supports the internal validity of the
empirical predictions; it is not, however, a test of external validity. There are
many sceptics who believe that responses to hypothetical scenarios’ are quite
unreliable. It is in this realm of debate that one tends to rely heavily on
experiential factors, until such time as we can accumulate evidence bearing on
the point from carefully monitored RP and SP studies.

In this paper it has been shown that all three basic types of SP approaches —
choice, ranking and rating designs — may be made consistent with economic
theory. For applied work, however, our extensive experience with all design
types has led us to favour choice designs. This accounts for the slight emphasis
in the paper on this type of experimental strategy. Preference designs using a
rating response require the individual to assess each combination of attributes,
one at a time. Many people have great difficulty in this task when the rating
scale is complex (for example, 0—100), and indeed even with simpler scales
(for example, 0—10). Designs using a ranking procedure are easier to complete
than rating exercises, but become exponentially more difficult as the number
of alternatives to be ranked is increased. It is essential in ranking exercises for
the respondent to identify first the alternatives with the least desirable and most
desirable combinations of attributes and place them at the extremes of the
ranking scale. We have found that choice designs are the easiest to complete
and the best understood. Choice designs with varying choice sets enable the
analyst to distinguish the influence of the composition of the choice set from
that of the composition of the alternatives in a given choice set.

The following list of five important desirable features of a choice design is
based on our “in-the-field”” familiarity with the technique:

1. Where feasible, a face-to-face interview should be conducted (even for
simple designs) to ensure that the task is fully understood. All design tasks
require practice by the respondent before the main task; it is not practical
to provide this without a face-to-face interview. Moreover, choice designs
are difficult to control if self-administered, since each choice response should
be an independent assessment and the sequence for response should be
random.

7 Called “wish data” by some economists strongly opposed to data other than market data.
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2. Though dominance-free designs are desirable on theoretical grounds and
for efficiency of data, there is some benefit in building in an element of
dominance to act as a test of internal consistency.

3. Designs with more than three attributes are qulte difficult to understand,
and results may be unreliable.

4. It is desirable ‘that the levels ass1gned to the design variables should be
related to the current levels of experience. It is feasible in many applications
to develop different “sets of choice sets” to reflect the typical current levels,
and to select the set “closest” to the individual’s current experience. This
predetermination aids the efficiency of field work.

5. Budget constraints are implicit in the form of the indirect utility function
if that is derived from a utility maximisation paradigm. Respondents,
however, may often impose on their responses contextual effects which are
not specifically controlled for in the instructions accompanying the experi-
mental design. The awareness of budget constraints is very important,
because the modelling aspect emphasises constrained preference/choice; that
is, the empirical data reflect the allocation subject to budget constraint. If
this is not clear the sample response can be a mix of unconstrained and
constrained preferences/choices, and this causes serious problems of
interpretation. If budget constraints are not explicitly included within the
experimental design, we are inclined to suggest that respondents be
instructed in a choice experiment not to give a first preference response to
an alternative which they cannot afford to use.

CONCLUSION

The stated-preference method has much to offer to the applied transport modeller.
This paper is designed to clarify some important relationships between the SP
approach and a plausible set of premises about the behaviour of individual
travellers. We suggest that the orientation of much of the published material
has not adequately clarified the links with economic theory. There is confusion
between the fundamental assumptions on individual choice (utility maximisation
subject to constraints) and the specification of the functional form of the indirect
utility function. The algebraic paradigm of integration of information, which is
often cited as the theoretical underpinning of the SP approach, is really a method-
ology for specification of the empirical form of an assumed indirect utility
function (though the reference to (direct) utility is misleading). The resulting
indirect utility expressions are rich in statistical form, though weak in economic
content as currently implemented; the economic content is a product of a formal
set of general restrictions against which the behaviour of an indirect utility
function can be assessed.

The economist’s approach to functional form has little to do with whether
the data are derived from stated preferences or revealed preferences. Economists
tend to use RP data in their estimation of econometric models with indirect
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functional forms “derived” (or “postulated’) from a set of rules governing well-
behaved indirect utility functions; but this is not a presumption that the RP
approach is necessarily preferable. It must be noted that the RP approach as
applied hitherto has tended to lack theoretical integrity. With the exception of
automobile and shopping destination: choice (Mannering and Winston (1985),
Train (1986), Hensher et al. (1987) and Barnard (1986, 1987)), the functional
form of the indirect utility function associated with RP data in travel choice
modelling has been arbitrarily specified as linear in the parameters and additive
in the variables. We can now see that the statistical strengths of the SP approach
to data collection and functional form, if combined with the formalised
theoretical approach of the economist, can provide an extremely useful frame-
work for empirical studies. We are unaware of any efforts along these lines.
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