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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 ?

Stated preference are methods to study individual choices

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

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?

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
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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

Medicine :
Original Generic Original

on prescription on prescription on prescription

Price per month : 55 C per m. 35 C per m. 75 C per m.

Regular side effects : Headaches Diarrhea None

Services : None A recipe book
1 hour with

a personal coach
for free

Your preference : � � � �
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)

1 Define study objectives
A step centred on the client’s needs
Selection of the variables of interest

2 Conduct supporting qualitative study
A step centred on the respondent’s needs
Selection of the variables necessary

3 Develop and pilot the data collection instrument
Design of the set(s) of scenarios
Writing (and programming) of the questionnaire
Pilot testing and validation of the questionnaire

4 Define sample characteristics
5 Perform data collection
6 Conduct model estimation
7 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
The complexity is optimally

designed for your model

Opportunities
The world as it could be
(new products, changes in personal
and/or market constrains, etc.)

→ New markets
→ Trade-off analysis

Weaknesses
The design is a prior

which can be wrong !

Threats
All other things being equal
Declarative 6= 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)
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The Choice of a Model : short review of the literature How to Model the Choice ?

Utility Formula and Discrete Choice

Uin = Vin + εin =
∑K

k=1 βikXikn +
∑L

l=1 γipZiln + εin ∀i ∈ Cn

Alternative i is chosen↔ Uin = maxj∈Cn Ujn

With Uin = The utility of the alternative i for the observation n
βik = The utility parameter associated to the attribute k for the alternative i
Xikn = The attribute k for the alternative i and observation n
γil = The random utility parameter associated to the design attribute l for the alternative i
Ziln = The design attribute l at the alternative i and observation n
εin = The residual random component of the utility Uin
Cn = 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

IID : Independently and identically distributed
The random components of the utility (εin or εin) are
independently and identically distributed amongst alternatives
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The Choice of a Model : short review of the literature The Multinomial Logit Model

The Multinomial Logit (MNL) model

Car option Public Transport Option Bicycle Option

Time and Between 25 and 45 minutes Between 25 and 30 minutes Around 45 minutes
its variability : according to the traffic flow according to the waiting time (speed : 15 km/h)

Connections : No connection needed

Price : Fuel prices 50% higher 2.4 C / trip Cyclist indemnity
Diesel : 1.659 C / l with a monthly pass 1 C / trip

Euro 95 : 2.114 C / l

Amenities Supermarket (none) Supermarket
on your way : with bakery with bakery

Your preference : � � �
Car Option Public Transport Option Bicycle Option

If IIA and IID hypotheses hold→ Multinomial Logit (MNL)
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The Choice of a Model : short review of the literature Relaxing the IID hypothesis

Relaxing the IID hypothesis

Idea 1 : One choice can be split into successive choices

Private Transport ←→ Public Transport
↙ ↘ ↙ ↘

Car Car Bus Train
as driver as passenger

⇒ Nested Logit (NL), Generalized Extreme Value (GEV)
(Ben-Akiva, 1973 ; McFadden, 1978, 1979)

Relax the independence (I) within the nests
Relax the identical distribution (ID) between the nests

Uin =
(
Vgn + µgn

)
+
(
Vin|g + εin|g

) i∈Cgn
Cgn⊂Cn

With Uin = The utility of the alternative i for the observation n Cgn = The subset of alternatives available for the
Vgn = The deterministic part of Uin at the 1st level observation n if g is chosen at the first level
µin|g = The random component of Uin at the 1st level, Cn = The set of alternatives available for the observation n
Vin|g = The deterministic part of Uin at the 2nd level
εin|g = The random component of Uin at the 2ndt level

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 IID hypothesis

Idea 2 : Relaxing the identical distribution (ID) hypothesis

⇒ Heteroscedastic Extreme Value (HEV) (Bhat, 1995)

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

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

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)

Pin|Cn =
exp(

∑K
k=1 βik |CnXikn + εin)∑

j∈Cn
exp(

∑K
k=1 βjk |CnXjkn + εjn)

, i∈Cn
εin∼IID GEV

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

More information on the choice structure
Return to the common hypothesis 3 (maxi∈Cn Uin) to focus on Cn
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The Choice of a Model : short review of the literature Relaxing the IIA hypothesis

Relaxing the IIA hypothesis

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 =
∑

Cm∈Γn

Pin|CmPCmn, Cm ⊆ Cn

With Pin = The probability that the respondent n chooses the alternative i
Pin|Cm = The probability that the respondent n chooses the alternative i if he/she considers the subset Cm
PCmn = The probability that the respondent n considers the subset Cm
Cn = The set of alternatives available for the respondent n
Γn = The whole set of possible subset of Cn
Cm = A particular subset of Γn
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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
The context is under control
The complexity is optimally

designed for your model

Opportunities
The world as it could be
The users’ imagination

Weaknesses
The design is a prior

which can be wrong !
The models’ hypotheses

Threats
All other things being equal
Declarative 6= Observed
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How to Reinforce the Stated Preference Methods ? The Users’ Imagination Brings Challenging Problems

Multinomial Response

Car option Public Transport Option Bicycle Option

Time and Between 25 and 45 minutes Between 25 and 30 minutes Around 45 minutes
its variability : according to the traffic flow according to the waiting time (speed : 15 km/h)

Connections : No connection needed

Price : Fuel prices 50% higher 2.4 C / trip Cyclist indemnity
Diesel : 1.659 C / l with a monthly pass 1 C / trip

Euro 95 : 2.114 C / l

Amenities Supermarket (none) Supermarket
on your way : with bakery with bakery

Your preference : � � �
Car Option Public Transport Option Bicycle Option
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How to Reinforce the Stated Preference Methods ? The Users’ Imagination Brings Challenging Problems

Multinomial Response and None Option

Car option Public Transport Option Bicycle Option

Time and Between 25 and 45 minutes Between 25 and 30 minutes Around 45 minutes
its variability : according to the traffic flow according to the waiting time (speed : 15 km/h)

Connections : No connection needed

Price : Fuel prices 50% higher 2.4 C / trip Cyclist indemnity
Diesel : 1.659 C / l with a monthly pass 1 C / trip

Euro 95 : 2.114 C / l

Amenities Supermarket (none) Supermarket
on your way : with bakery with bakery

Your preference : � � � �
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 C / trip
Diesel : 1.659 C / l with a monthly pass

Euro 95 : 2.114 C / l

Amenities Supermarket (none)
on your way : with bakery

Your evaluation : +—+—+—+—+—+—+—+—+—+—+ +—+—+—+—+—+—+—+—+—+—+

0% 50% 100% 0% 50% 100%

Car Option Public Transport Option
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How to Reinforce the Stated Preference Methods ? The Users’ Imagination Brings Challenging Problems

Binary Response with Cross Likert Scale

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 C/ trip
Diesel : 1.659 C/ l with a monthly pass

Euro 95 : 2.114 C/ l

Amenities Supermarket (none)
on your way : with bakery

In favor of the Car Option : 100% 50% 0%
+—+—+—+—+—+—+—+—+—+—+

In favor of the PT Option : 0% 50% 100%
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How to Reinforce the Stated Preference Methods ? The Users’ Imagination Brings Challenging Problems

Unlabeled Alternatives

Drug 1 Drug 2 Drug 3

Medicine :
Original Generic Original

on prescription on prescription on prescription

Price per month : 55 C per m. 35 C per m. 75 C per m.

Regular side effects : Headaches Diarrhea None

Services : None A recipe book
1 hour with

a personal coach
for free

Your preference : � � � �
Drug 1 Drug 2 Drug 3 No Choice
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How to Reinforce the Stated Preference Methods ? The Users’ Imagination Brings Challenging Problems

Unlabeled Alternatives with Likert Scales

Drug 1 Drug 2 Drug 3

Medicine :
Original Generic Original

on prescription on prescription on prescription

Price per month : 55 C per m. 35 C per m. 75 C per m.

Regular side effects : Headaches Diarrhea None

Services : None A recipe book
1 hour with

a personal coach
for free

Your evaluation : +–+–+–+–+ +–+–+–+–+ +–+–+–+–+

0% 100% 0% 100% 0% 100%

Drug 1 Drug 2 Drug 3
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How to Reinforce the Stated Preference Methods ? The Users’ Imagination Brings Challenging Problems

Unlabeled Alternatives with Likert Scales and choice

Drug 1 Drug 2 Drug 3

Medicine :
Original Generic Original

on prescription on prescription on prescription

Price per month : 55 C per m. 35 C per m. 75 C per m.

Regular side effects : Headaches Diarrhea None

Services : None A recipe book
1 hour with

a personal coach
for free

Your preference : � � � �
Drug 1 Drug 2 Drug 3 No Choice

Your evaluation : +–+–+–+–+ +–+–+–+–+ +–+–+–+–+

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 : A1 A1 A4 A2

Factor B : B2 B1 B1

Factor C : C3 C1 C1 C2

Factor D : D1 D1

� � � �
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 : A1 A1 A4 A2

Factor B : B2 B1 B1

Factor C : C3 C1 C1 C2

Factor D : D1 D1

� � � �
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 = β1X1 + β2X2 + β12X1X2

Step 1 : After n1 respondents→ first estimation of our model

Ex : Estimated variance of β1 >> Estimated variance of β2

Step 2 : Bayesian sequential design to focus on β1 and β12

Step 3 : After n2 respondent...
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How to Reinforce the Stated Preference Methods ? Thank you for your attention !

Thank you for your attention !
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