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Introduction

Introduction

Activity-based models

Utility-based models

Decision is made by maximising utility derived from activities. (e.g.
Bowman and Ben-Akiva, 2001; Bhat et al., 2004).
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OASIS framework

OASIS framework

Estimation

Data Literature

Parameters βn

Optimisation Ω

Synthetic individual n

Disturbances ε

Schedule Sn
ε

Indicators

Optimisation-based Activity Scheduling
Integrating Simultaneous choice
dimensions (Pougala et al., 2023)

Activity participation, scheduling,
mode, location choice
Explicitly capture trade-offs between
choices
Combine econometric and rule-based
approaches: utility maximisation +
constraints
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OASIS framework

Parameter estimation

1 Generate a choice set of feasible schedules with MH algorithm (based
on Flötteröd and Bierlaire (2013)

2 Discrete choice estimation on generated sample, with correction of
likelihood function (Ben-Akiva and Lerman, 1985)
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OASIS framework

Schedule simulation

Algorithm
1 Initialise n, βn, An, Mn, Ln
2 For r = 1,2, ...,R

1 Draw εrS from distribution of error terms.
2 Draw schedule S r

n by solving Ω=maxUS (Xn,βn,εrS ) s.t. constraints
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OASIS framework

Utility function

Schedule utility

US =U +
A−1∑
a=0

(Uparticipation
a +Ustart time

a +Uduration
a +

A−1∑
b=0

Utravel
a,b )

Duration (resp. start time)

Uduration
a = θshorta max(0,τ∗a −τa)+θlonga max(0,τa−τ∗a)+εduration
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OASIS framework

Duration

Utility component

Uduration
a = θshorta max(0,τ∗a −τa)+θlonga max(0,τa−τ∗a)+εduration

Assumptions

τ∗a : desired duration (point or interval)
Linear-in-parameters influence of duration
Asymmetric penalty parameters

... too simple?
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Other specifications

MATSim scoring function

Schedule utility (Charypar and Nagel, 2005)

US =
A−1∑
a=0

(Uduration
a +Ustart time

a +Utravel
a )

Duration

Uduration
a =max

[
0,βactτ

∗
a ln

(
τa

τ∗a exp(−A/(ρτ∗a))
)]

+βshorta δshorta

Assumptions
Log of duration
Start time: schedule deviations (early, late)
τ∗a : typical duration
ρ: activity priority term

J. Pougala, T. Hillel, M. Bierlaire hEART 2023 September 6, 2023 8 / 17



Other specifications

MATSim scoring - modified (PlanomatX)

Schedule utility (Feil, 2010)

US =
A−1∑
a=0

(Uduration
a +Utravel)

Duration

Uduration
a =Umin

a + Umax
a −Umin

a

(1+γa expβa [αa−τa])1/γa

Assumptions

S-shape (Joh et al., 2005)
No start time!
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Case study

Case study

Research questions
1 Estimate the parameters on given sample
2 Compare simulation outputs - what is the best specification?

Data
MTMC 2015 (BFS and ARE, 2017): Swiss nationwide travel survey
Sample of Lausanne students (236 individuals)
5 activities: education, work, leisure, shopping, (home)
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Results Parameters

Parameters

OASIS

Significant parameters (reference
= home)
Behavioural assumptions are
verified (e.g. early vs. late)
Priority across activities
(education, work > leisure,
shopping)
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Results Parameters

Parameters

MATSim PlanotmatX

Significant parameters
More difficult to interpret
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Results Comparisons

Utility of duration per activity
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Results Schedule simulation

Simulation outputs (100 schedules / individual)

BImportance of start time:

Data

OASIS

PlanotmatX
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Conclusion

Conclusion

Summary
Estimated parameters of activity-based utility functions
Tested different specific ations of duration component

Further work
Testing other specifications for start time (S-Shape?)
New case study (e-bike city project)

Estimating travel parameters: PostCarWorld (Schmid et al., 2019)
Simulations with MATSim
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Conclusion

Thank you!

janody.pougala@epfl.ch
tim.hillel@ucl.ac.uk

michel.bierlaire@epfl.ch

OASIS

Code Paper
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Conclusion
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