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Designing Stated Choice 
Experiments:

State-of-the-Art
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Contents

• Stated choice experiments
• Creating stated choice experiments
• Generating experimental designs

o Full factorial designs
o Orthogonal designs
o Efficient designs
o Other designs (constrained, pivot, covariates)

• How to generate designs?
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What are Stated Choice experiments?

Paper and Pencil Surveys

CAPI Surveys

Internet Surveys
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Stated choice experiments
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Stated choice experiments
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Creating stated choice experiments

• Step 1: Specify model
- which alternatives?
- which attributes?
- generic or alternative-specific parameters?
- which model type (MNL, NL, ML)?
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Creating stated choice experiments

• Step 2: Generate experimental design
- how many attribute levels?
- which attribute levels (level range)?
- how many choice situations?
- which attribute level combinations?
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Creating stated choice experiments

• Step 3: Construct questionnaire
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Experimental design
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Full factorial designs
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1 20 1 15 2
2 20 1 15 4
3 20 1 20 2
4 20 1 20 4
5 20 1 25 2
6 20 1 25 4
7 20 1 30 2
8 20 1 30 4
9 20 1 35 2

10 20 1 35 4
11 20 1 40 2
12 20 1 40 4
13 20 3 15 2
14 20 3 15 4
15 20 3 20 2
16 20 3 20 4
17 20 3 25 2
18 20 3 25 4

100 30 5 20 4
101 30 5 25 2
102 30 5 25 4
103 30 5 30 2
104 30 5 30 4
105 30 5 35 2
106 30 5 35 4
107 30 5 40 2
108 30 5 40 4
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Orthogonal designs (traditional)
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12 25 5 40 4
13 25 1 15 2
14 30 3 25 2
15 20 5 35 2
16 30 5 40 4
17 20 1 20 4
18 25 3 30 4
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20 30 1 40 4
21 20 3 20 4
22 30 3 35 4
23 20 5 15 4
24 25 1 25 4
25 25 5 20 2
26 30 1 30 2
27 20 3 40 2
28 20 1 40 2
29 25 3 20 2
30 30 5 30 2
31 30 3 15 4
32 20 5 25 4
33 25 1 35 4
34 20 5 25 2
35 25 1 35 2
36 30 3 15 2

1 20 3 35 2
2 25 5 15 2
3 30 1 25 2
4 25 3 25 4
5 30 5 35 4
6 20 1 15 4
7 20 1 30 2
8 25 3 40 2
9 30 5 20 2

10 30 1 20 4
11 20 3 30 4
12 25 5 40 4
13 25 1 15 2
14 30 3 25 2
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16 30 5 40 4
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Orthogonal designs (traditional)
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Optimal Orthogonal Choice Designs
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• Force trade-offs between all attributes in every choice situation of the design
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Optimal Orthogonal Choice Designs
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Optimal Orthogonal Choice Designs

http://survey.itls.usyd.edu.au/dating/SurveyController.php
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Efficient designs
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4 25 1 40 4
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4 20 1 25 4
5 25 5 30 2
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11 30 5 30 2
12 25 3 40 4
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Efficient designs
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Efficient designs
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Efficient designs
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Efficient designs
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Efficient designs
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Efficient designs
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Efficient designs
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Efficient designs
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Efficient designs
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Efficient designs
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Efficient designs
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Efficient designs
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What if the priors are unreliable?

traintraintrain

carcarcar

CostTimeU

CostTimeU

.
~~

       

.
~~~

23

210

bb

bbb

+=

++=

1.0
~

2 -=b )0,5.0(~
~

2 -Ub

b� .

$
��!

b� .

$
��!

b� .

$
��!

�
�������������	�����+����
��
���
�	���
���������>� ���
�����	��
�
��
���
�	���
� ����
������
� !

�
)05.0,1.0(~
~

2 -Nb



33

What if the priors are unreliable?
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Other designs
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How to generate designs?
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How to generate designs?

Step 1:
Create canditure set

full / fractional 
factorial

Step 2:
Create design by selecting 
choice situations from 
canditure set

design

Step 3:
Compute efficiency 
error

D-error = ?

Step 4:
Store design with
lowest efficiency
error next 

iteration

���������:���
�� ����
���	�;0��B��
��#��������	��-G9 ,<
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How to generate designs?

'�0�����
���	�;T���
��
��X>�
�
���-GG7<

Step 1:
Create columns
for each attribute

Step 2:
Create design by combining
the columns for all attributes

Step 3:
Compute efficiency 
error

D-error = ?

Step 4:
Store design with
lowest efficiency
error next 

iteration

design
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Example
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Example

G1 G2 A1 A2 G1 G2 B0 B1 B2
1 4 3 2.5 4 6 3 1 4 8
2 2 3 3 6 4 1 1 5.5 6
3 2 5 3.5 4 6 5 1 2.5 8
4 4 1 2.5 8 2 3 1 4 4
5 6 1 2.5 8 2 3 1 5.5 6
6 6 5 3.5 6 6 5 1 2.5 4
7 2 5 2.5 4 4 5 1 5.5 8
8 4 1 3.5 4 6 1 1 2.5 6
9 2 3 3 6 2 1 1 5.5 8

10 6 1 3 8 2 1 1 4 4
11 4 5 3.5 6 4 5 1 2.5 4
12 6 3 3 8 4 3 1 4 6

��

������
�	��
�+5

G1 G2 A1 A2 G1 G2 B1 B2
G1 1.00
G2 -0.38 1.00
A1 0.00 0.38 1.00
A2 0.63 -0.50 -0.25 1.00
G1 -0.13 0.50 0.50 -0.75 1.00
G2 0.00 0.75 0.13 -0.25 0.38 1.00
B1 -0.25 -0.25 -0.75 0.25 -0.63 -0.38 1.00
B2 -0.63 0.25 -0.25 -0.63 0.25 0.00 0.38 1.00

"1�

�
�8�-!H3H,

@'�
��	A �����
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Example
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G1 G2 A1 A2 G1 G2 B0 B1 B2
1 4 1 3.5 6 2 3 1 4 4
2 2 1 3.5 8 6 5 1 4 8
3 2 3 3 4 6 1 1 5.5 4
4 2 3 3 6 2 3 1 2.5 4
5 4 3 3 6 2 3 1 5.5 8
6 6 1 2.5 4 4 5 1 5.5 6
7 6 5 3.5 8 4 1 1 5.5 6
8 6 1 2.5 8 4 1 1 2.5 6
9 4 5 2.5 8 6 5 1 4 4

10 6 5 3.5 4 4 5 1 2.5 6
11 4 3 3 4 6 1 1 2.5 8
12 2 5 2.5 6 2 3 1 4 8

��

������
�	��
�+5

G1 G2 A1 A2 G1 G2 B1 B2
G1 1.00
G2 0.00 1.00
A1 0.00 0.00 1.00
A2 0.00 0.00 0.00 1.00
G1 0.00 0.00 0.00 0.00 1.00
G2 0.00 0.00 0.00 0.00 0.00 1.00
B1 0.00 0.00 0.00 0.00 0.00 0.00 1.00
B2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00

"1�

�
�8�,!3.2-
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Example
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G1 G2 A1 A2 G1 G2 B0 B1 B2
1 4 3 3 4 6 3 1 4 6
2 2 3 3 6 4 3 1 5.5 6
3 6 1 2.5 8 2 5 1 4 8
4 4 1 3.5 4 4 5 1 2.5 4
5 4 5 3.5 6 4 1 1 5.5 6
6 6 5 2.5 4 2 1 1 2.5 8
7 6 3 3 6 4 3 1 4 4
8 2 5 2.5 6 6 1 1 5.5 4
9 2 5 3.5 8 6 1 1 2.5 8

10 4 1 3.5 8 2 5 1 5.5 6
11 2 1 2.5 8 6 5 1 2.5 4
12 6 3 3 4 2 3 1 4 8

��

������
�	��
�+5

G1 G2 A1 A2 G1 G2 B1 B2
G1 1.00
G2 -0.13 1.00
A1 -0.13 0.00 1.00
A2 -0.38 -0.25 0.00 1.00
G1 -0.75 0.25 0.00 0.13 1.00
G2 0.13 -1.00 0.00 0.25 -0.25 1.00
B1 -0.13 0.13 0.13 0.13 -0.13 -0.13 1.00
B2 0.38 0.25 0.00 0.00 -0.50 -0.25 -0.13 1.00

"1�

�
�8�,!-G3G
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Example
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correlation matrix:
G1 G2 A1 A2 G1 G2 B0 B1 B2

1 4 5 3.5 8 6 1 1 4 8
2 4 3 3 4 6 5 1 2.5 4
3 2 5 3.5 6 2 3 1 4 4
4 6 1 3.5 8 4 5 1 2.5 6
5 4 1 2.5 6 2 3 1 4 8
6 6 5 2.5 4 4 1 1 2.5 6
7 6 1 3.5 4 4 1 1 5.5 6
8 6 5 2.5 8 4 5 1 5.5 6
9 2 3 3 4 6 5 1 5.5 8

10 2 3 3 6 2 3 1 2.5 8
11 4 3 3 6 2 3 1 5.5 4
12 2 1 2.5 8 6 1 1 4 4

G1 G2 A1 A2 G1 G2 B1 B2
G1 1.00
G2 0.00 1.00
A1 0.00 0.00 1.00
A2 0.00 0.00 0.00 1.00
G1 0.00 0.00 0.00 0.00 1.00
G2 0.00 0.00 0.00 0.00 0.00 1.00
B1 0.00 0.00 0.00 0.00 0.00 0.00 1.00
B2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00

D-error = 0.2918
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Example
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Example

1 1 3

2 3 2

4 4
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A A B
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X X X
X X X
X X
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2, 4
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3, 4, 5
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5, 6, 7

3, 3� , 4� , 5
2, 2� , 3� , 4
5, 5� , 6� , 7

2, 6
1, 5
4, 8

2, 4, 6
1, 3, 5
4, 6, 8

2, 3� , 4� , 6
1, 2� , 3� , 5
4, 5� , 6� , 8

1, 7
0, 6
3, 9

1, 4, 7
0, 3, 6
3, 6, 9

1, 3, 5, 7
0, 2, 4, 6
3, 5, 7, 9
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- - . . - / . 3

, - - . . - / . 3

� � � � � � �
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Q L L L L

Q L L L L

0.28 0.09 0.04

0.38 0.11 0.06

0.43 0.13 0.07
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Optimal Choice Probability Designs

• Optimal choice percentage designs are basically D-efficient 
designs that are made more efficient by assuming that one 
attribute has continuous attribute levels (e.g., price)

• Pre-determined attribute levels (e.g., {1,3,5}) put a constraint 
on the efficiency of a design; the efficiency could be 
improved if the attribute level is assumed continuous on a 
range (e.g., [1,5])
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• Which choice situation yields the lowest D-error?

Optimal Choice Probability Designs (cont’d)

1 1 2 2

1 1 2 2

A

B

U A A

U B B

b b
b b

= +

= +
1

2

0.1

0.2

b
b

=

=

Model: Priors:

0.50, 0.50A BP P= =

0.01, 0.99A BP P= =

0.18, 0.82A BP P= =

0.40, 0.60A BP P= =
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• In case of a generic model with two alternatives, the following 
optimal choice probabilities hold:

• What are the optimal probabilities for 3 or more alternatives?
• What if the model is not generic?

Optimal Choice Probability Designs (cont’d)

Source: Johnson et al. (2006)

These probabilities
are sometimes called
Magic P values
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Generating Optimal Choice Prob. Designs

• Step 1: Generate orthogonal design for first alternative

• Step 2: Generate orthogonal designs for second alternative 
using a fold-over (reversing attribute levels)

• Step 3: Select attribute with continuous levels

• Step 4: Look up optimal choice probabilities from table

• Step 5: Change attribute levels of the continuous attribute 
such that in each choice situation these optimal choice 
probabilities are matched
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Generating Optimal Choice Prob. Designs

• Consider generic model with 2 alternatives and 5 attributes 
(assume first attribute has continuous levels)

D-error = 3.5846

D-error = 0.2969

lowest D-error with 
fixed levels: 0.3750
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Questions?
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Thank 
you!


