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PROJECT OVERVIEW AND PROBLEM

• Department of Transport of WA to develop and implement a tour-based strategic transport model.

• The project aim is to estimate a tour-based mode choice model on the revealed and stated 
preference data collected by PATHS.

• The alternative model from “donor” based on estimated mode choice models from the U.S.



(DONOR MODEL)



TOUR COMPLEXITY AND TRAVEL DISTANCE
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NETWORK SKIMS



PROBLEM

• A mode choice model for a strategic transport model
• Eight (+) elemental alternatives
• Unknown error structure 
• Not all alternatives feasible for all trips
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PARTIAL PROFILES
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• Lazari and Anderson (1994)  Orthogonal X2 and cross effects 
• Wang et al. (2013)  Orthogonal / Efficient and cross effects
• Rose at al (2013)    Efficient / Efficient 
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ESTIMATION ON A PARTIAL PROFILE 
(SIMULATED DATA)



CLICK TO EDIT MASTER TITLE STYLE

The Squiggles
• Regularity implies availability 

parameters are less-than or equal to 
zero

• To preserve IIA (MNL) availability 
parameters are equal to zero

• Correlation implies availability 
parameters are less-than zero

• Under limited settings the scale 
parameter (correlation) provides 
insight into the relative magnitude

• Estimation is murky



CASE STUDY 2: LEEDS RP DATA

• ‘DECISIONS’ data, following 500+ individuals travelling 
around Leeds, UK, for 2 weeks.
• total of 11,176 trips
• 6 different modes: Car, Bus, Rail, Taxi, Walk, Cycle
• Thousands of possibilities for NL and CNL!
• Hancock et al. (2024) model results include BIC values for 

MNL (9154) and a CNL with 2 nests (9144).
• Can availability MNL models allow us to identify a better 

CNL?



LEEDS RP DATA (MODEL PERFORMANCE)

• 8 significant availability interactions pars (improved LL,  but worse BIC)
• Suggests including 8/15 pairs (nests) in the CNL
• Some nesting parameter alphas -> 1, so the structure can be simplified
• Final model has a different (better!) structure to the original CNL



LEEDS RP DATA (NEW CNL MODEL)

Original CNL structure:   New CNL structure:



KEY DIFFERENCES IN MODEL STRUCTURE 
(DONOR VS. ESTIMATED MODEL)



TESTING 

Model Log Likelihood McFadden’s R² λ (PT) λ (Active) λ (Car)

Model 1: Simplified estimation model with new PATHS structure –2,823.88 0.302 0.35 0.87 0.97

Model 2: Donor structure, free estimation –2,836.35 0.299 1.06 0.88 1.31

Model 3: Donor structure with parameter constraints –3,129.82 0.226 0.75 0.36 20.49

Model 4: New PATHS structure with Donor parameter constraints –3,132.14 0.226 0.57 0.32 1.2



SUMMARY

• Stated Preference
• Labelled alternatives
• Number of alternatives is large (say > 4) 
• Partial Design used to assist respondent process or to mimic the 

market
• Availability parameters help identify possible structure

• Revealed Preference
• Strategic Transport Models
• National Transport Models 
• Feasible / infeasible alternatives 
• Availability parameters help identify possible structure
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