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# 4 B : How do pre-event activities alleviate congestion and increase attendees’
travel utility and the venue’s profit during a special event?

/&4 E: This study aims to investigate attendees’ trips to venues before special
events considering pre-event activities. We focus on how pre-event activities change
attendees’ departure-time choices and affect traffic congestion near a venue. By
describing attendees’ pre-event utility and the attractiveness of the venue, a bottleneck
model is proposed to model attendees’ departure times with heterogeneous pre-event
utility. Attendees’ heterogeneity in pre-event utility is depicted by a continuous
distribution of pre-event utility sensitivity, which changes with the attractiveness (e.g.,
the overall price level, facility, or service levels) of the venue. Different distributions
are adopted to depict the attendees’ pre-event utility sensitivity and are further used to
analyze the equilibrium at the bottleneck. The conditions to eliminate the queue at the
bottleneck are determined, which are related to the distribution of the pre-event utility
sensitivity of the attendees. We further analyze the impact of the venue’s
attractiveness to attendees on the distribution of attendees’ pre-event utility sensitivity.
The optimal choice of the overall price level and facility or service level is determined
to maximize the profit of the venue and the total trip utilities of all attendees. Finally,
numerical examples are conducted to illustrate the equilibrium at the bottleneck and
examine the no-queue condition and the conditions to maximize total trip utility and
venues’ profit.
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&4 B : Towards machine learning stochastic dynamics

4 #E: Machine learning and stochastic dynamics have deep connections and
cross-feed each other. As an example of Al for science, machine learning provides a
powerful tool to investigate the time evolution of stochastic dynamics. In this talk, |
will report our recent progress in two specific questions: (1) tracking the time
evolution of the probability distribution for stochastic reaction networks; (2)
characterizing a type of dynamical phase transition in nonequilibrium statistical
mechanics. The results demonstrate how machine learning can help understand
nonequilibrium complex systems, and provide many opportunities for future
developments.
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&% H : P-Moment Stability and Control of Linear Stochastic Systems: Based on
Generalized H-Representation Technique

4 # & A generalized H-representation is developed, which can transform
stochastic systems to deterministic systems. With the help of this new approach,
several necessary and sufficient conditions of pth moment asymptotic stability and
stabilization of linear stochastic systems are addressed. Meanwhile, the generalized
Hrepresentation method is also applied to investigate pth moment observability and
pth moment complete observability for the addressed systems.
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