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Introduction 

 
 
• Adaptive personalized design: 
 Attribute values based on RP data 
 
• Problem: Find “optimal” design accounting for 

− efficient standard errors 
− robustness of parameter estimates 
− balanced trade-off distributions 

 
• Five different designs are tested for their reliability in parameter 

estimates, precision and VOTs based on simulated choice data 
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Mode Choice Experiment 

 
 
• 2 labelled choice alternatives MIV and PT: 

− Travel time 
− Travel cost 
− Delay probability 
− Walking time 
− Number of changes (PT alternative only) 

 
• All main, all quadratic and 6 selected 2-way interaction effects  

24 degrees of freedom (without constant) 
 

• Design matrices Z with 32 choice sets  4 blocks à 8 choice sets 
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Mode Choice Experiment 
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Design Requirements: Efficient Standard Errors 

 
 

− General linear model (GLM): 
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Design Requirements: Efficient Standard Errors 

 
 

− Multinomial logit (MNL): 
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Design Requirements: Balance / Preference Conditions 

 
 

− Balanced design levels:  
Each attribute effect code (-1, 0 & 1) should occur more or less 
equally often within each attribute and block 

 
− Balanced design trade-offs: 
I.e. choice sets with MIV cheaper and slower; choice sets with 
PT cheaper and slower (relative to reference values) 
 
− Preference Conditions:  
No dominance / weak dominance / indifference between 
alternatives 
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Creating Five Different Designs 

 
 

Design 1: 
GLM, no strongly dominant alternatives, weakly dominant 
alternatives are minimized and balanced out, balanced design 
levels, balanced tradeoffs 
 
Design 2: 
GLM, no weakly dominant alternatives, balanced design levels, 
balanced tradeoffs 
 
Design 3: 
GLM, no weakly dominant alternatives, no strongly dominant 
travel time rel. to travel cost alternatives (or vice versa), 
balanced design levels, balanced tradeoffs  
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Creating Five Different Designs 

 
 

Design 4: 
MNL with zero priors, no weakly dominant alternatives, no 
strongly dominant travel time rel. to travel cost alternatives (or 
vice versa) 
 
Design 5: 
MNL with Bayesian priors (same a-priori parameter values and 
standard deviations as taken for simulation of choices), no 
weakly dominant alternatives, design levels scaled with 
average values of RP data (Fröhlich et al., 2012) 
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Key Indicators of the Designs 

10 



 
 

Calculation of actual attribute values based on designs and 
reference trips: 
 
 
 
 
 
 
 
 
 
Problem:  
RP data are right-skewed and MIV alternative is mostly 
superior than PT alternative 
 
 

RP Data 
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Design #3: VOT Design Trade-Off Distributions 
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Design #3: RP Based Trade-Off Distributions 
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Design #3: RP Based Trade-Off Distributions 
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A-Priori Parameters 
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Simulation 
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Estimation 

 
 
• Get insights into distributions of coefficients, standard errors and 

VOTs and compare them with a-priori parameter values 
 
• Standard MNL estimation of each design 2000 times (N = 400, 

Obs. = 3200), each time with different (random draws of) RP 
data, coefficient vectors and error terms, but for a given run held 
constant between designs 

17 



Results 

 
 

 
 

 
 

 
 
 
 
 
 
 

• Design 3 performs well regarding the a-priori mean coefficients 
• Design 1 and 4 reproduce the a-priori VOT values most 

accurately [in CHF / h] 
• Design 5 results in the most efficient standard errors, but 

- only for attributes based on RP data 
- standard errors of ASC and Delay are significantly larger 18 



Results 
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Results 
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Conclusions 

 
 

 
 

 
• All designs perform well in reproducing the a-priori parameter 

values and VOTs 
 
• GLM designs with additional constraints (preference conditions, 

tradeoff and design balance) perform slightly better than MNL 
designs regarding robustness and efficiency 

 
• Using RP data to create discrete choice experiments may lead 

to some challenges regarding dominance of alternatives and 
offered tradeoff variations 
 

• Consistent underestimation of coefficients 
- Use relative changes when estimating models 
- Apply Mixed Logit and compare coefficient ratios btw. designs 
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