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%or Choice model

Choice/Preferencebased on observed and experienced information
(Revealed/Retrospective Preference: RP) may have problems:

v Attribute values (levels) are limited by the maximum and minimum values of
observed values.

v UUUPEUUI wedbuUl OEUPOOUwWPOw1l/ wEEUEWOEA W
empirical data.

v Observational data for variations of attribute levels are time consuming and
expensive to collect!

o Al alternative way of overcoming limitations of RP based choice data collection is:
Stated Preference (SP) method

v Creating hypothetical choice context by combining various attributes and
corresponding levels.

v Ask respondents to make choice.
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SP data are necessaryn case of attributes levels that are not currently observed:

1. For estimating demand for new product/response to new policy with
new attribute and features.

2. For explanatory variables of any choice that have little variability in the
market placeA competition between two transit services with similar
fare system.

3. Explanatory variables are highly collinear in the market place: such as
travel cost and travel time

4. New variables are introduced that now explain choices: A same transit
system, but different fare collection technology
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RPversus SP
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SP and RP data are in fact complementary
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Revealed Preference: RP Stated Preference: SP
Based on actualmarket behavior: Market Based on hypothetical scenarios
equilibrium
Choice set is ambiguos Choice setis specified
Attributes are subject to measurement errors Attributes are free from measurement errors but are
subject to perception errors
Range of attribute level is limited Rangeof attribute level can be extended
Attributes may be high correlated Correlation between attributes may be avoided or
minimized
Difficult to incorporate intangible attributed (e.g. Canincorporate intangible attributes
reliability, comfort, etc.)
Cannot provide direct information on new (non - Can elicit preference for new (non-existing)
existing) alternatives alternatives
/[ Ul 1T 1T UI OEl wbOEDPEEUOU wD U war elich dny reasoomad|© prédarerde indichtdr U |

alternatives) (rating, ranking, choice)
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" Stated Preference Techniques

A data collection technique for elasticity/sensitivity analysis,
modelling, simulation and policy evaluations.

Types of SP methods/techniques:

1. The Transfer Price or Willingness-to-Pay method: Asking
directly about willingness

2. Conjoint Analysis: Choice Experiments / SP experiment to

allow respondent comparing a set of alternatives and making
a choice
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SP Techniques: Conjoint Analysis

1. Hypothetical choice scenarios are presented to the
Interviewees.
2. Alternatives are presented based on their attributes
3. Attribute values are defined a priori by the investigators
4. Hypothetical scenarios are defined based on experimental
design theory
5. Responses are measured by using one of the three methods:
a) Rank-order judgment method
b) Rating-scale judgment method
c) Discrete choiceexperiment
d) Discrete choiceexperiment with rank ordering
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SP Techniques: Rank Order

Average Travel |Cost of Comfort & 11 UxOOEI O
Time, min Travel Safety rating Evaluation (rank
number)
1  Drive alone 40 $4.0 3 2
2  Auto 45 $3.5 3 5
Passenger
3 Transitwalk 60 $2.75 5 3
access
4 Park and Ride 55 $3.75 4 4
5  Carpool 46 $3.0 3 6
6 New High 30 $5.0 10 1

Speed Rail




SP Techniques: Rating Scale
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ﬁ:hniques: Discrete Choice

Mode Average Travel |Cost of Comfort & 11 UxOOEI O
Time, min Travel Safety rating | Choice
3

Drive alone $4.0
2  Auto 45 $3.5 3
Passenger
3 Transit walk 60 $2.75 5
access
4  Park and 55 $3.75 4
Ride
5  Carpool 46 $3.0 3
6 New High 30 $5.0 10 Vv

Speed Rall




—

|

SP Techniques: Discrete Choice with Rank Ordering

Mode Average Travel | Cost of Comfort & 11 UxOOEIT O
Time, min Travel Safety rating | Choice
3

Drive alone 40 $4.0
2  Auto 45 $3.5 3
Passenger
3 Transit walk 60 $2.75 5
access
4  Park and 55 $3.75 4
Ride
5  Carpool 46 $3.0 3
6 New High 30 $5.0 10 \

Speed Rall
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SP Techniques: Discrete Choice with Rank Ordering

Average Cost of
Travel Time, Travel
min
1 Drive alone 40 $4.0 3 VvV
2  Auto 45 $3.5 3
Passenger
3 Transit walk 60 $2.75 5
access
4  Park and 55 $3.75 4
Ride

5  Carpool 46 $3.0 3




SP Techniques: Discrete Choice with Rank Ordering

2 Auto
Passenger

3 Transit walk
access

4 Park and
Ride

5  Carpool

Average

Travel Time,
min

45

60

95

46

Cost of
Travel

$3.5

$2.75

$3.75
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SP Techniques: Discrete Choice with Rank Ordering

Mode Average Costof |[Comfort& |11 Ux OOEI
Travel Time, |Travel Safety rating | Choice
min
$3.5 3 V

2 Auto 45
Passenger

3 Transit walk 60 $2.75 5
access

5 Carpool 46 $3.0 3
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SP Techniques: Discrete Choice with Rank Ordering

Mode Average Cost of Comfort & 11 UxOOEI| (
Travel Time, |Travel Safety rating | Choice
min

Transit walk 60 $2.75
access

5 Carpool 46 $3.0 3
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SP Discrete Choice Experiment

Aspect of SP design: [esigning choice scenarios of SP Choicetasks
Choice Alternatives

Choice set size: The number of alternatives In a scenario.

Attributes/Factors . Variables defining the alternatives in the
choice set.

Attribute Level : Values of the attributes used in the choice set
scenario.

Purpose: guantify the effects of attributes on choice t Valuation
and elasticity calculation, etc
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" SP Discrete Choice Experiment

Choice attributes

V ldentify attributes that are making individual alternatives
attractive/un -attractive.

v Attributes that are related to policy under investigation.
VV Referencing attributes with respect to current/RP attributes.

Vv Total number of attributes per alternatives should be as small as
possible.

Vv Total number of attributes across the alternatives should be as
small as possible
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SP Discrete Choice Experiment

Attribute levels:
Vv Discrete versus Continuous Attributes

Vv Quantitative versus Qualitative Attributes
v Discrete number of levels for any attribute: at least 2 levels

vV Number of levels as per functional relationship between choice alternative and
the specific attribute:

Only 2 level for linear relationship
More than 2 levels for non-linear effects

VvV Wide range is better than narrow range (1 to 6 is better than 1.5 to 3): Differences
should be perceived well by the respondent.

vV Too wider range is bad as it may lead to dominant alternative
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" SP Discrete Choice Experiment

Attribute Effects Captured by Experiment:

VV Main Effects : the effect of one of the independent variables on the
choice (dependent variable), ignoring the effects of all other independent
variables.

There Is one main effect for every independent variables in the study

V Interaction Effects : A statistical interaction occurs when the effect of
one independent variable on the choice (dependent variable) changes
depending on the level of another independent variable.

Two-way interaction effects
Higher -level interaction effects
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" SP Discrete Choice Experiment

Key Decisions to Make:
v Labeled versus un -labeled alternatives
» Dl WEOUI UOEUDYI Uwi EYT wUx1 EDI PEWOEOI u
alternative specific attributes.

v Attribute level balancing : Each level of an attribute appears equal
number of time for each attributes A Ensures that the data points are
uniformly distributed across the levels of each attributes.

Vv Generic experiment A all alternatives in each choice set / scenario are
described by same set ofattributes.

v Common based option A not all alternatives in each scenario, but one or
more alternatives are always common
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" SP Discrete Choice Experiment

Design Aspects:
Forced choice experiment A respondents are forced to choose one of the presented options:

v" OOUUEUao w6l wEEOWEOOOPOW? 0001 woOil wlOT 1T UT 2 wOU
Dominance A One or more alternatives are made attractive because of attribute level
combinations:

v Should avoid choice sets where one option is going to be chosen by all respondents.

Affirmation bias : Respondents choose responses to be consistent with the study objective:
Such as attractive picture, features etc.

Task complexity and Respondent efficiency

v If too complicated because of too many attributes A too many options in choice set
A Choice experiment is more variable than expected
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" SP Discrete Choice Experiment

Experimental Design:

V Full Factorial Design : Consider all Possible combinations A Main
effects as well as interactions

Vv Fractional Factorial Design : Consider a subset of full factorial
designs:

v Random Design: Randomly selected subset of full factorial.
v Orthogonal Design : Only main effects are considered.

v Optimal Orthogonal Design : Optimally selected main effects
are considered.

v Efficient Design : A fraction of full factorial is considered but all
effects are included.
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SP Discrete Choice Experiment

Efficient Design : D-efficient or A -Efficient desing

Model

sl Experimental design

—

Questionnaire

V, =B, + Bx + B.x,
Vy = fix; + fix,

RN WNnh Wb

X xn X
-1 -1 -1 -1
-1 -1 -1 1
-1 1 1 -1
-1 1 1 1
1 -1 1 -1
1 -1 1 1
1 1 -1 -1
1 1 -1 1

Which mode would vou choose 1n the following situations?

1.
Travel time:
Cost/fare:

Your choice:

2.
Travel time:
Cost/fare:

Your choice:

3.
Travel time:
Cost'fare:

Your choice:

Car
10 nun.

31

]

Car
10 nun.

$1

]

Car
10 nun.
$£1.50

]

Train
10 nun.

$1

]

Train
10 mun.
$1.50

Train
15 oun.

$1

]
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