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o Optimisation-based simulation 
framework for activity-based models

o Simultaneous estimation of all 
dimensions 
• Activity participation, scheduling, 

mode, location choice

o Explicitly capture trade-offs

o Combine econometric and rule-
based approaches
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From an activity... …to a utility function... … to a maximisation
problem
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o Choice set generation

Estimation9

Feasible schedules

frame Considered 
schedules

Actual choice set: 
Unobserved

Realised schedule

Unobserved and possibly 
infinite

Based on Shocker (1991)

Estimation choice set: 
sample of feasible 
schedules generated for 
estimation purposes



o Choice set generation
• Metropolis-Hastings sampling of feasible schedules

Estimation10

Initial state
Block

Inflate/Deflate

Assign

Swap

Mode Location



o Parameters
o Utility of a schedule: U! = ∑"𝑈"#

• For an individual 𝑛 considering an activity 𝑎 with a flexibility 𝑘:

𝑈"# = 𝑈$%#&' + 𝑈(")*+ + 𝑈*"'( + 𝑈*%#, + 𝑈&-%)' + 𝑈')".(* + 𝜀"#
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Start time deviations:

𝑈&'()* = 𝜽𝒆𝒌max 0, 𝒙𝒂∗ −𝑥'
𝑈)'/& = 𝜽𝒍𝒌max 0, 𝑥' −𝒙𝒂∗

Duration deviations:

𝑈123(/ = 𝜽𝒅𝒔𝒌max 0, 𝝉𝒂∗ − 𝜏'
𝑈)3#6 = 𝜽𝒅𝒍𝒌max 0, 𝜏' − 𝝉𝒂∗



o Mobility and Transport Microcensus
2015 (BFS & ARE, 2017)

o Sample
• Students living in Lausanne (236 

individuals)

o Choice set size
• N = 10 alternatives 
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Model 1 (15 parameters): 
o Activity-specific constants
o Aggregated penalties (flexible vs. Non 

flexible)

Model 2 (35 parameters): 
o Activity-specific constants
o Activity specific penalties

Model 0:
o Deviation parameters from literature
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Model 1 (𝜌̅7 = 0.58) Model 2 - extract (𝜌̅7 = 0.632)
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• Observed time-of-day schedule distribution
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Model 0 Model 1 

Model 2 
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o OPTIMS (OPTimisation of Individual Mobility
Schedules)
• Collaboration with Swiss Federal Railways (SBB)
• Integration of optimisation model into SIMBA MOBi

(SBB’s forecasting framework)

• https://github.com/optims-org/optims-sbb

Application18

Manser et al (2022)

https://github.com/optims-org/optims-sbb


Summary
o Optimisation framework to simulate activity schedules

• Simultaneous estimation of all scheduling dimensions
• Combining econometric and rule-based approaches

o Methodology to estimate the parameters

o Successful practical applications

Current challenges – future work:
o Validation
o Latent preferences
o Intra- and interpersonal interactions
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