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The Stated Preference Methods What are the Stated Preference Methods ?

If you are interested in :
Studying how people choose
a particular alternative in a given situation
If you are looking for :

A quantitative answer

Then you would like to use :

The stated preference methods

...or the stated choice, the conjoint analysis, etc.

(synonymous)
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The Stated Preference Methods What are the Stated Preference Methods ?

What are the Stated Preference Methods ?

o Stated preference are methods to study individual choices

Ex: A transport mode, a product, a service...

o Instead of submitting a long list of focused questions
Ex: Is this side effect would change your choice of medicine?
What price would you pay?
Would you accept two connections on your way home?
o The idea is to put the respondents in front of complex scenarios
where all the attributes of interest are gathered
and are changing systematically
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The Stated Preference Methods

Examples of scenarios

Ex 1 : Choice of transport mode in home-work trips

Scénario 2: Ch

le mode de transport qui vous convient le mieux pour vous rendre sur votre lieu de travail :

Ne répondez pas nécessairement en fonction de ce que vous faites actuellement mais bien en fonction des éléments décrits,
toutes choses égales par ailleurs. Evaluez ce que vous choisiriez dans la situation qui vous est présentée.

Option 1 : En voiture

Option 2 : En transport public

Waotre trajet durera entre 25 minutes et 45 minutes selon le trafic fluctuant de
jour en jour (embouteillages, feux, etc.)

Dans ce scénario, les prix des carburants auraient augmenté de 50% par
rapport & aujourd'hui; soit un prix a la pompe de 1.425 € pour le diesel, 2.025
€ pour I'Eurosuper 98, 1.845 € pour la Superplus 95.

Sur votre trajet, un supermarché de proximité avec une boulangerie est
accessible facilement.

% Quel serait votre choix en pareille situation :

O Automobile

Votre trajet durera entre 25 minutes et 30 minutes en fonction de votre temps
d'attente aux arréts et de 'état du trafic.

Vous n'aurez pas a effectuer de correspondance durant ce trajet.

Dans ce scénario, votre trajet vous codtera 2.4 € (prix par trajet pour un
abonnement mensuel)

Il n'y a pas de distributeur de billet, ni de supérette accessible dans les
points d'arréts de votre parcours.

O Transport public ou multimodal
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The Stated Preference Methods Examples of scenarios

Ex 2 : Choice of a medication to lose weight

Drug 1 Drug 2 Drug 3
- Original Generic Original
Medicine : s . s
on prescription  on prescription on prescription
Price per month : 55 € per m. 35 € perm. 75 € per m.
Regular side effects : Headaches Diarrhea None
1 hour with
Services : None A recipe book  a personal coach
for free
Your preference : O O O O
Drug 1 Drug 2 Drug 3 No Choice
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The Stated Preference Methods The Steps of a Stated Preference Study

The StepS Of a Stated Preference StUdy (Louviere et al., 2000, p.255)

@ Define study objectives

o A step centred on the client’s needs
o Selection of the variables of interest

@ Conduct supporting qualitative study

o A step centred on the respondent’s needs
o Selection of the variables necessary

@ Develop and pilot the data collection instrument

o Design of the set(s) of scenarios
o Writing (and programming) of the questionnaire
o Pilot testing and validation of the questionnaire

@ Define sample characteristics
@ Perform data collection

® Conduct model estimation

@ Conduct policy analysis
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The Stated Preference Methods

SWOT of the Stated Preference Methods

SWOT of the Stated Preference Methods

Strengths
@ The context is under control
o The complexity is optimally
designed for your model

Opportunities

o The world as it could be

(new products, changes in personal
and/or market constrains, etc.)

— New markets
— Trade-off analysis

C. Taverne (ISBA, UCLouvain)

Reinforcements of the Stated Preference

Weaknesses
@ The design is a prior
which can be wrong !

Threats
o All other things being equal
o Declarative # Observed
Stated vs Revealed
preferences
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The Choice of a Model : short review of the literature How to Model the Choice ?

Common Hypotheses to Model the Choice

We have to impose some restrictions to define the scope of our model :
Hyp. 1 : The choice is supposed to be open and realistic
Hyp. 2 : The choice is made in context

Hyp. 3 : The alternative chosen in a particular set
is the one that maximizes its utility

Hyp. 4 : "Utility is derived from properties of things (.. .)
rather than the goods per se"

(Louviere et al., 2000, p.2)

C. Taverne (ISBA, UCLouvain) Reinforcements of the Stated Preference YRD 2010/02/05 11/32



The Choice of a Model : short review of the literature How to Model the Choice ?

Utility Formula and Discrete Choice

K L -
Un= Vin+cin =2 1_1 BixXikn + D_1_1 YipLiin + €in VieC,
Alternative / is chosen < Uj, = maxjec, Upn

With  Uj, = The utility of the alternative /i for the observation n
Bik = The utility parameter associated to the attribute k for the alternative i
Xikn = The attribute k for the alternative i and observation n
~y = The random utility parameter associated to the design attribute / for the alternative i
Z;, = The design attribute / at the alternative i and observation n
€in = The residual random component of the utility Uj,
C, = The set of alternatives available for the observation n
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The Choice of a Model : short review of the literature How to Model the Choice ?

Debatable Hypotheses to Simplify the Model

IIA : Independence from irrelevant alternatives

Impose that the ratio between two alternative’s utilities would
be same even if we add or delete an irrelevant alternative

[ID : Independently and identically distributed

The random components of the utility (¢, or ¢j,) are
independently and identically distributed amongst alternatives
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The Choice of a Model : short review of the literature

The Multinomial Logit (MNL) model

Time and
its variability :

Connections :

Price :

Amenities
on your way :

Your preference :

Car option

Public Transport Option

The Multinomial Logit Model

Bicycle Option

Between 25 and 45 minutes
according to the traffic flow

Fuel prices 50% higher

Between 25 and 30 minutes
according to the waiting time

No connection needed

2.4 € /trip

Around 45 minutes
(speed : 15 km/h)

Cyclist indemnity

Diesel : 1.659 € /1 with a monthly pass 1€ /trip
Euro95:2.114 €/1
Supermarket (none) Supermarket
with bakery with bakery
O O O
Car Option Public Transport Option Bicycle Option

If 1A and IID hypotheses hold — Multinomial Logit (MNL)

C. Taverne (ISBA, UCLouvain)

Reinforcements of the Stated Preference
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The Choice of a Model : short review of the literature Relaxing the IID hypothesis

Relaxing the 11D hypothesis

o Idea 1 : One choice can be split into successive choices

Private Transport «—  Public Transport

v N\ Ve N\

Car Car Bus Train
as driver  as passenger

= Nested Logit (NL), Generalized Extreme Value (GEV)

(Ben-Akiva, 1973 ; McFadden, 1978, 1979)
o Relax the independence (I) within the nests
o Relax the identical distribution (ID) between the nests

Uin = (Von + 11gn) + (Vinig + €injg) é:eg(:gcn

With Uip = The utility of the alternative / for the observation . Cgn = The subset of alternatives available for the

Vgn = The deterministic part of Uj, at the 1 level observation nif g is chosen at the first level
Hin|g = The random component of Uj, at the 1% level, Cn = The set of alternatives available for the observation n
Vin|g = The deterministic part of Uj, at the 2" Jevel

€injg = The random component of Uj, at the 2t Jgyel

C. Taverne (ISBA, UCLouvain) Reinforcements of the Stated Preference YRD 2010/02/05 15/32



The Choice of a Model : short review of the literature Relaxing the IID hypothesis

Relaxing the 11D hypothesis

o Idea 2 : Relaxing the identical distribution (ID) hypothesis
= Heteroscedastic Extreme Value (HEV) @hat, 1995

o Useful to test the ID hypothesis itself
o Useful to test which alternatives gathering in a NL model
o Comparing the estimated variance of the error terms

o Idea 3 : Relaxing the identical distribution (ID) hypothesis
or / and modeling the dependence (I) of the error terms

= Covariance Heterogeneity HEV, Covariance pattern MNL
(Swait and Adamowicz, 1996 ; Swait and Stacey, 1996)
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The Choice of a Model : short review of the literature Relaxing the IIA hypothesis

Relaxing the IIA hypothesis

o Idea 1 : The utility parameters may depend of the set of alternatives

= Mixed Logit (ML), Random Parameter Logit (RPL)

(McFadden and Train, 1996 ; Ben-Akiva et al., 1993)

K
exp(D_k—1 Bikic, Xikn + €in) icc,
K ) D GEV
>jec, €XP(X_k=1 Bjkc, Xjkn + €jn) in

Pinc, =

o ldea 2 : Asking for a ranking instead of a discrete choice
(Beuthe et al., 2008)

o More information on the choice structure
o Return to the common hypothesis 3 (max;cc, Un) to focus on C,
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The Choice of a Model : short review of the literature Relaxing the IIA hypothesis

Relaxing the IIA hypothesis

o Idea 3 : The choice can be split into the choice of a set of
considered alternatives and the choice itself

= Independent Availability Logit (IAL)

(Swait, 1984 ; Erdem and Swait, 1998)

Pin = Z Pin\CmPCmna CmCCp
Cmeln

With Pj, = The probability that the respondent n chooses the alternative /
Pinjc,, = The probability that the respondent n chooses the alternative / if he/she considers the subset Cmm
Pc,»n = The probability that the respondent n considers the subset Cry
Cn = The set of alternatives available for the respondent n
I'n = The whole set of possible subset of Cp,
Cm = A particular subset of ',
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How to Reinforce the Stated Preference Methods ? SWOT of the Stated Preference Methods (extended)

SWOT of the Stated Preference Methods

Strengths Weaknesses
o The context is under control o The design is a prior
o The complexity is optimally which can be wrong !
designed for your model @ The models’ hypotheses
Opportunities Threats
o The world as it could be o All other things being equal
@ The users’ imagination o Declarative # Observed
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How to Reinforce the Stated Preference Methods ?

Multinomial Response

Time and
its variability :

Connections :

Price :

Amenities
on your way :

Your preference :

C. Taverne (ISBA, UCLouvain)

Car option

Public Transport Option

The Users’ Imagination Brings Challenging Problems

Bicycle Option

Between 25 and 45 minutes
according to the traffic flow

Between 25 and 30 minutes
according to the waiting time

No connection needed

Around 45 minutes
(speed : 15 km/h)

Fuel prices 50% higher 2.4 € /trip Cyclist indemnity

Diesel : 1.659 € /1 with a monthly pass 1€ /trip
Euro95:2.114 €/1

Supermarket (none) Supermarket

with bakery with bakery

O O O
Car Option Public Transport Option Bicycle Option
Reinforcements of the Stated Preference YRD 2010/02/05
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How to Reinforce the Stated Preference Methods ?

The Users’ Imagination Brings Challenging Problems

Multinomial Response and None Option

Time and
its variability :

Connections :

Car option

Public Transport Option

Bicycle Option

Between 25 and 45 minutes
according to the traffic flow

Between 25 and 30 minutes
according to the waiting time

No connection needed

Around 45 minutes
(speed : 15 km/h)

Price : Fuel prices 50% higher 2.4 € /trip Cyclist indemnity
Diesel : 1.659 € /1 with a monthly pass 1€ /trip
Euro95:2.114 €/1
Amenities Supermarket (none) Supermarket
on your way : with bakery with bakery
Your preference : O [m] [m} O
Car Option Public Transport Option Bicycle Option No Choice
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How to Reinforce the Stated Preference Methods ? The Users’ Imagination Brings Challenging Problems

Binary Response with Likert Scales

Car option Public Transport Option
Time and Between 25 and 45 minutes Between 25 and 30 minutes
its variability : according to the traffic flow according to the waiting time
Connections : No connection needed
Price : Fuel prices 50% higher 2.4 € /trip
Diesel : 1.659 € /1| with a monthly pass
Euro 95:2.114 € /1
Amenities Supermarket (none)
on your way : with bakery
Your evaluation : +—t—t—t—t—t—+—+—+—+—+ +—t—t—t—t—t——+—+—+—+
0% 50% 100% 0% 50% 100%
Car Option Public Transport Option
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How to Reinforce the Stated Preference Methods ?

Binary Response with Cross Likert Scale

Time and
its variability :

Connections :

Price :

Amenities
on your way :

In favor of the Car Option :

In favor of the PT Option :

C. Taverne (ISBA, UCLouvain)

Car option Public Transport Option

Between 25 and 45 minutes  Between 25 and 30 minutes
according to the traffic flow  according to the waiting time

No connection needed
Fuel prices 50% higher 2.4 €/ trip
Diesel : 1.659 €/ 1 with a monthly pass
Euro 95:2.114 €/1

Supermarket

. non
with bakery (none)
100% 50% 0%
+—+—+—+—+—+—+—+—+—+—+
0% 50% 100%
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How to Reinforce the Stated Preference Methods ?

Unlabeled Alternatives

Medicine :

Price per month :

Regular side effects :

Services :

Your preference :

C. Taverne (ISBA, UCLouvain)

The Users’ Imagination Brings Challenging Problems

Drug 1 Drug 2 Drug 3
Original Generic Original
on prescription  on prescription on prescription
55 € per m. 35 € per m. 75 € per m.
Headaches Diarrhea None
1 hour with
None A recipe book  a personal coach
for free
O O O O
Drug 1 Drug 2 Drug 3 No Choice
Reinforcements of the Stated Preference YRD 2010/02/05
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How to Reinforce the Stated Preference Methods ?

The Users’ Imagination Brings Challenging Problems

Unlabeled Alternatives with Likert Scales

Medicine :

Price per month :

Regular side effects :

Services :

Your evaluation :

C. Taverne (ISBA, UCLouvain)

Drug 1 Drug 2 Drug 3
Original Generic Original
on prescription  on prescription on prescription
55 € per m. 35 € perm. 75 € per m.
Headaches Diarrhea None
1 hour with
None A recipe book  a personal coach
for free
+—t—t—+—+ +—t—t—+—+ +—t—t—+—+
0%  100% 0%  100% 0%  100%
Drug 1 Drug 2 Drug 3

Reinforcements of the Stated Preference

YRD 2010/02/05
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How to Reinforce the Stated Preference Methods ?

The Users’ Imagination Brings Challenging Problems

Unlabeled Alternatives with Likert Scales and choice

Medicine :

Price per month :

Regular side effects :

Services :

Your preference :

Your evaluation :

C. Taverne (ISBA, UCLouvain)

Drug 1 Drug 2 Drug 3
Original Generic Original
on prescription  on prescription on prescription
55 € perm. 35 € perm. 75 € perm.
Headaches Diarrhea None
1 hour with
None A recipe book  a personal coach
for free
| O O O
Drug 1 Drug 2 Drug 3 No Choice
+———+—+ +———+—+ +———+—+
0%  100% 0%  100% 0%  100%
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How to Reinforce the Stated Preference Methods ?

Opportunities based on dynamic questionnaires

Dropping or Adding Alternatives and Attribute

The drop : Using prior information about the respondent to drop an

alternative or an attribute from the scenarios of his/her questionnaire

Car as driver Car passenger Bus Bicycle
Factor A : Al Al A4 A2
Factor B : B2 B1 B1
Factor C : C3 C1 C1 (07
Factor D : D1 D1
O O O O
Car as driver Car passenger Bus Bicycle
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How to Reinforce the Stated Preference Methods ?

Opportunities based on dynamic questionnaires

Dropping or Adding Alternatives and Attribute

The add : Using prior information about the respondent to add an
alternative or an attribute to the scenarios of his/her questionnaire

Car as driver Car passenger Bus Bicycle
Factor A : Al Al A4 A2
Factor B : B2 B1 B1
Factor C : C3 C1 C1 (07
Factor D : D1 D1
O O O O
Car as driver Car passenger Bus Bicycle
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How to Reinforce the Stated Preference Methods ? Opportunities based on dynamic questionnaires

Sequential Design

Step 0 : Common optimal design for Y = 51X + BoXo + B12X1 Xo

Step 1 : After ny respondents — first estimation of our model

Ex : Estimated variance of 3; >> Estimated variance of 3,
Step 2 : Bayesian sequential design to focus on 37 and 512

Step 3 : After n, respondent...
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Thank you for your attention !
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