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7. Applied welfare economics with
discrete choice models: implications
of theory for empirical specification

Richard Batley and J. Nicolas Ibafiez

1. INTRODUCTION

The apparatus of the Random Utility Model (RUM) first emerged in
the early 1960s, with Marschak (1960) and Block and Marschak (1960)
translating models originally developed for discriminant analysis in psy-
chophysics (Thurstone, 1927) to the alternative domain of discrete choice
analysis in economics. Whilst some researchers were quick to see its
practical potential (e.g. McFadden, 1968, 1975), it was not until the late
1970s and early 1980s that RUM was equipped with a reasonably compre-
hensive theoretical rationale in terms of the economics of consumption.
An important tenet of this rationale was the link between discrete choice
and welfare, which established a basis for applying RUM to public policy
analysis, and paved the way for the plethora of applications which have
been witnessed over the last 30 years.

It will be helpful to clarify precisely what we mean by ‘discrete choice’,
since Small and Rosen (1981) — which will be referred to as ‘S&R’ in
the remainder of this chapter — suggest three alternative rationales, as
follows. First, commodities may be available in continuous quantities
but only a limited number of varieties. Second, goods may be supplied in
discrete units of such magnitude that only a small number of those units
are typically consumed (in this case, S&R cite the example of travel mode
choice). Third, if the search for the optimal consumption bundle entails a
choice between alternative corner solutions, then the problem is reduced
{o discrete units. S&R draw particular motivation from the first ration-
ale, introducing a general model of demand comprising both continuous
and discrete components. That is to say, an individual is represented as
choosing a quantity of a continuous commodity conditional upon discrete
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(1981) and Williams (1977), S&R’s analysis has proved particularly
influential in establishing a basis upon which discrete choice models
can be applied to welfare economics. S&R state that “The purpose of
[their] paper is to demonstrate that the conventional methods of applied
welfare economics can be generalised to handle cases in which discrete
choices are involved’ (S&R, 1981, p. 106). Furthermore, they remark that:
‘Throughout, the emphasis is on providing rigorous guidelines for carry-
ing out empirical work’ (p.106). It is notable that, despite the intensity
with which RUM has been applied over the last 30 years, S&R’s paper
has stood the test of time; the key propositions of the paper remain largely
unchallenged and continue to underpin the analysis of significant public
policy interventions.

That said, in the years following its publication, a small but significant
literature (e.g. Hau, 1985, 1987; Jara-Diaz and Farah, 1988; Jara-Diaz,
1990; Karlstrom, 1999; Karlstrom and Morey, 2004) has clarified the
properties of the consumer surplus measure emanating from S&R’s paper.
In particular, these contributors have considered the extent to which S&R
admits income effects of both price and income changes. The present paper
will seek to contribute to the aforementioned literature by furthering under-
standing of S&R, especially in a manner that appeals to the aspiration to
provide ‘. . .rigorous guidelines for carrying out empirical work’. More spe-
cifically, our chapter will offer four substantive contributions, as follows:

1. Section 2 will introduce S&R’s problem of discrete-continuous
demand, before articulating the concept of a probabilistic demand
function, and exposing the assumptions underlying this concept.

2. Section 3 will consider the application of the Slutsky equation to
the discrete and continuous components of demand, from both
individual-level and aggregate perspectives. In this regard, the present
chapter will present a definitive account of the assumptions underpin-
ning S&R’s derivation of the Slutsky equation.

3. Sections 4 and 5 will reconcile S&R’s model of discrete-continuous
demand with four fundamental properties of demand functions,
namely ‘adding up’, ‘negativity’, ‘homogeneity’ and ‘symmetry’. For
a restricted case of S&R’s model involving only the probabilistic
demand, the chapter will identify particular requirements on model
specification, such that the aforementioned properties hold.

4. Finally, section 6 will review the rationale followed by S&R in deriv-
ing consumer surplus from discrete choice models. It will be shown
that the ‘log sum’ measure of consumer surplus implies very particular
requirements on model specification, consistent with those supporting
the fundamental properties of demand functions.
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