CHAPTER 1

TYPICAL STATED CHOICE EXPERIMENTS

People make choices all the time; some of these decisions arc of interest to governments
and businesses. Governmenlts might want to model demand for health services in the future
or to assess the likely clectoral impact of a decision to allow logging in a national park.
Businesses want to predice the likely market for new goods and services.

Information about choices can be captured from sources like supermarket scanners.
However, this “revealed preference” data tells you nothing about produets that do not
vet exisl. Here an experimental approach can help. Such experiments are called “stated
preference” or “stated choice™ experiments, This book describes the best way to design
generic stated preference choice experiments, irom a mathemaltical perspeciive,

Stated choice experiments are widely used in business although ofien not published. Ac-
cording to the results ot a survey sent out to businesses, there were about 1000 commercial
applications in the United States in the 19705 and there were about 400 per year in the carly
1980y (Cattin and Wittink (1982); Wittink and Cattin (1989)). Wittink et al. (1994} found
less extensive use in Europe in the period 1986—1991, but Hartmann and Sattler (2002 have
found that the number of companics using stated choice experiments and the number of
experimenis conducied had more than doubled in German-speaking Europe by 2001, The
range ol application areas has also increased and now includes transpotl (Hensher (199473),
health economics (Bryan and Dolan (20041), and environmental evaluation (Hanley et al.
(2001 ), among others.

In the rest of this chapter we will define some concepts that we will use throughout the
hook. We will use published chotee experiments from various application areas Lo illustrate
these concepts. These examples witl also ifustrate the range of issues that needs to be

Thy Constegerion of Opdimal Staied Chotve Expeviments, By D0 ), Sueet and L, Burgess 1
Copyright @1 2007 John Wiley & Sons. [ne,



2 TYFIGAL STATED CHOICE EXFERIMENTS

addressed when designing such an experiment. The mathematical and statistical issues
raised will be considered in the remainder of this hook.

1.1 DEFINITIONS

Stated choice cxpesiments are casy 1o describe, A stated choice experiment consists of
a set of choice sets. Fach choice set consists of two or more options {or altcrnatives).
Each respondent (also called subject) is shown each choice set in turn and asked to cheose
one of the options presented in the choice set. The number of options in a choice sct
is called the choice set size. A slated choice or stated preference choice experiment is
often called a discrete choice experiment and the abbreviations SP experiment and DCE
are very common. We will look at the design of choice experiments for the simplest
stated preference situation in this book —- the so-called generic stated preference choice
experiment. ln such an experiment. all options in each choice set are described by the same
sct of attributes, and each of these attributes can take one level from a set of possible levels.

An example involving one choice set might ask members of a group ol employees how
they will travel to work tomorrow. The five options are {drive, catch a bus, walk, cycle.
other} and these five options comprise the choice set. Each respondent will then choose
one of these five methods of getting to work.

This simple example illustrates the fact that in many choice experiments people arc
forced w choose one of the oplions presenied. We call such an experiment a forced choice
experiment. In this case, being compelled to choose is easy since the respondents were
employees {so would be going to work) and cvery possible way of getting 10 work was in
the choice set since there was an aption “other”. Thus the list of aptions presentcd was
exhaustive.

Sometimes a foreed choice experiment is used even though the list of options presented
is notl exhaustive, This is done te try Lo find out how respondents “trade-off™ the different
churacleristics of the options presented, A simple example is to offer a cheap tlight with
restrictive check-in times or a more cxpensive flight where there are fewer restrictions on
check-in times. In reality, there might be intermediate choices. bul these are not offered in
the choice sct.

However, there are certainly sitvations where it simply does not make scnse to force
people to choosc. People may well spend several weeks deciding which car (0 buy and
will defer chaice on the first few cars that they consider. To allow for this situation, choice
cxperiments include an option variously called “no choice™ or “delay cheice™ or “nonc of
these™. We will just talk about having a sone oprion 1o cover all of these situations.

A related situation arises when there is an option which needs to appear in every choice
set. This can happen when respondents are being asked to compare a new treatment with
an existing, standard treatment for a medical condition, for instance, We speak then of all
choice sets having a common base option,

Sometimes just one oplion is described to respondents who are then asked whether or
not they would bhe prepared to use that good or service. Usually several descriptions are
shown to cach respondent in turn. This is called a binary response experiment. and in many
ways it is the simplest choice experiment of all. 1t does nol allow for Lhe investigation of
trade-olts between levels of different atiribules, bat il gives an indication of combinations
of levels that would be accepiabie to respondents.

When constructing choice sets, it is often hest to avoid choice sets where one option
is going to be preferred by every respondent. In the flight exampic above, there will be
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respondents who preler o save money and so put up with the restrictive check-in conditions,
and there will be respandenis for whom a more relaxed attitude to the check-in lime will
be very important. It scems obvious, though. (hal a cheap flight with the relaxed check-in
conditions would be preferred by all respondents. An option which is preferred by all
respondents is called a dominaring or dominant eption, and it is often important 1o be able
o design choice experiments where it is less likely that (here are choice sels in which any
option dominates (or where there is an option that is dominated by all others in the choice
sct}). There is a discussion about dominating oplions with some discussion of carber work
in Huber and Zwerina (1996). '

When conslrucling options which are described by two or more altributes. it can be nee-
essary (o avoid unrealistic combinations of attribute levels. For example. when describing a
health state and asking respondents whether they think they would want a hip replacement
il they were in this health state, it would be unrealistic (o describe a state in which the
puerson had constant pain but could easily walk 5 kilometers.

Throughout this hook, we will only consider situations where the options in the ex-
periment can be described by several different atiribunes. Fach attribute has two or more
fevels. Vor the flight example we have been describing, the options have two altributes,
the cost and the check-in conditions. In general, altributes need to have levels that are
plausible and that are varicd over a relevant range. For example, health insurance plans can
be described by maximum cost to the subscriber per hospital stay, whether or not visits 1o
the dentist are covered, whether or not visits to the physiotherapist are covered. and o on.
Although attributes like cost are continuous, in the choice experiment setting we choose a
few different costs and use (hese as discrere levels for the attribute. Thus we do not consider
continuous attributes in this book.

Finally, we stress that we will be talking about generie stated prelerence choice experi-
ments throughout this book. We do not consider the construction of optimal designs when
the options arc labeled, perhaps by brand or perhaps by type of (runsport, say, and henee the
attributes. and the levels. depend on the Tabel. We only consider designs that are analyzed
using the MNL model.

1.2 BINARY RESPONSE EXPERIMENTS

As we said above, in binary response experiments the respondents are shown a description
of a good or service, and they are asked whether they would be interested in buying or
using that good or service. For each option they are shown, they answer “yes” or “no™.

Ome published example of a binary tespoase experiment appears in Gerard et al. (2003).,
This study was carricd oul to develop strategies that were likely 1o increase the participation
rates in breast sereening programs. The goal of & breast screening program is 1o achieve 2
target participation rate across the relevant population since then there should be a reduction
in breast cancer mortality across thal population, To get this participation rate requires that
women parlickpate at the recommended screening rate, The aim of the study described in
Gerard et al. {2003) was to “identify attributes of service delivery that eligible screcnces
value most and aver which decision makers have control™. The allributes and levels wsed
in the study are given in Tabie 1.1,

Given these attributes and levels, what does a respondent actually see? The respondent
sees a number of options, like the one in Table 1.2, and just has tw answer the guestion.
In this purticular survey each respondent saw 16 options (invitations) and so answered the
question about each of these 16 different possible invitations in turn,
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Tahte 1.1

Attributes and Levels for the Survey to Enhance Breast Screening Participation

Attributes

Attribute Levels

Method of inviling women for screening

Personal reminder letter
Personal reminder letter and
recommendation by your GIP?
Media cumpaizgn
RKecommendation from
famity/fricnds

Information included with invitation

No information shegt
Sheet about the procedure,
henefits and risks
of breast screening

Time to wait for an appointment

1 week
4 weceks

Choice of appointment limes

Usual office hours

Usual office hours, one evening per
week

Saturday moming

Time spent traveling

Nat mote than 20 minutes
Between 20 and 40 minutes
Retween 40 and 60 minutes
HBetween 1 and 2 hours

Howw staff at the service relate 1o you

Welcoming manner
Reserved manner

Attention paid to privacy

Private changing area
Ompen changing area

Time spent waiting for mammogram

20 minutes
30 minutes
40) minutes
50 minutes

Time to notification of results

£ working days

10 working days
12 working days
14 working days

Level of accuracy of the screening test

TO%
B0%
90%
1005
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Fable 1.2 One Option from a Survey about Breast Screening Participalion

Screening Service

Haow are you informed Personal renninder letter

Information provided with invitation Mo information sheet

Wait for an appolniment 4 weeks

Appointment cherices Usual office howrs and one evening
per week

Time spent (raveling {one way) Not more than 20 minutes

How stalf relate to vou Reserved manner

Changing arca Private changing area

Time spenl having screen 40 minutes

Time waiting for results 10 working days

Accuracy of the results GO

Imagine that vour nexl invitation to be screened is approaching.
Would vou choose to atlenid the screening service deserihed abave?
ek one orly)
Yes () No

The statistical question here is: “which options (that is, combinations ol atribute levels)
should we be showing to respondents so that we can decide which of these attributes, if
any, is uuportant, and whether there are any pairs of attribute levels which jointly influence
the decision to participate in the breast screening service?” The design of such informative
binary response designs is described in Section 7.1.2.

1.3 FORCED CHCICE EXPERIMENTS

In a forced choice experiment, cach respondent is shown a number of choice sets in turn
and asked to choose the best option from cach choice sct. There is no opporiunity (o avoid
making a choice in each choice sel.

Severin (20000 investigated which attributes madc take-out pizza outlets more altractive.
In her first experiment, she used the six atlributes in Table 1.3 with the levels indicated.
A sample chaice set for an experiment looking at these six attributes deseribing take-out
pizza outlets is given in Table 1.4, There are three things to observe here,

The first is that all the attributes have two levels: an attribute with only (wo levels s
called a Bingry attribute, and it is often casicr to design small, but infommglive, experiments
when all the attributes are hinary. We focus on designs Tor binary attributes in Chapters 4
ang 5.

The second is that the guestion has been phrascd so that the respondents are asked
to imagine that the two choices presented to them arc the last (wo options that they are
considering in their search for a take-out pizza outlet. This assumplion means ihal the
respondents are naturally in a setting where it does not make sense not to choose an option.
and so they are forced to make s selection even though the options presented are not
exhaustive.






























