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Statement of Interest 
As a Fellow of the Second Annual Chan Wui & Yunyin Second Rising Star Workshop I look 
forward to advancing my research on mobility and the evolving technology automation and 
connectivity cities are experiencing. Beyond growing my research agenda, I am looking to further 
my career trajectory as a junior faculty. Expected outcomes from this workshop include 
connecting with a small focused group of researchers on a common complex topic with many 
colors. Through these connections, I also plan to identify mentors, both peer and senior-expert, 
that will provide the support necessary to grow my future career trajectory. 

Relevant Research: My research focuses on engineering mobility systems to improve the human 
condition through analyzing and visualizing waves of data generated from cities experiencing 
technological automation and increased connectivity. I adopt perspectives from the humanities 
and systems engineering, hybridizing new methods that help design and manage mobility 
systems that improve human dimensions, such as trust and happiness. I believe transportation 
systems should aim to improve our day-to-day experiences as humans, in addition to reducing 
congestion and environmental impacts. I use a combination of econometrics, simulation modeling 
and approaches from the digital humanities, such as text and sentiment analysis, to link travel 
behaviors with human dimensions (i.e. trust, happiness, etc.) and map these upwards to system 
level performance metrics. Methodologically, models and tools from my research have a 
foundation in machine learning, pattern recognition, statistics and simulation. I am motivated by 
the future vision of mobile information and communication technologies (ICT) acting as learning 
tools that improve the quality-of-life in smart cities. 

Relevant recent research includes work on (i) building trust and reputation in peer-to-peer mobility 
(P2P) systems; (ii) measuring Sense-of-Place (SOP) using site visitor online feedback; and (iii) 
inferring activity queues. 

Building Trust and Reputation in P2P Mobility Systems: The objective of this research is to 
investigate the role and evolution of trust and reputation in peer-to-peer (P2P) mobility systems 
and identify paths to improving system level trust and subsequently resource sharing. I address 
three broad research objectives:   

A) Understand and formulate models of trust and reputation among agents in a P2P mobility 
system, including peer ratings and other social mechanisms that impact trust building; 
 

B) Develop methods for estimating and inferring trust and reputation levels using a 
combination of observed behavioral data, online ratings/feedback and personal narratives, 
that combines the use of econometrics and text analysis from digital humanities; and 
 

C) Examine the evolution of cooperation in P2P mobility systems and the impacts that 
policies with a trust/reputation building trajectory have on this process, through a 
combination of simulation and economic laboratory experiments. 

The overarching research adopts perspectives from the humanities and systems engineering, 
developing new methods that help determine how to improve trust in engineered systems, such 
as P2P mobility systems.  

Transportation systems are experiencing increasing technological automation, traveler 
connectivity and personal resource sharing, due partly to the growing ubiquity of personal ICT, 
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such as smartphones. From these technological advancements, peer-to-peer (P2P) mobility 
systems have emerged allowing citizens (peers) to provide on-demand mobility services to other 
citizens (peers) using personal resources. These services offer new opportunities for seamless 
travel, for example as flexible feeder systems to existing public transit with fixed routes. However, 
their level-of-service (LOS) critically depends on trust and reputation levels among peers, based 
partly on reputations inferred from online ratings and personal experiences. Figure 1 depicts the 
conceptualized P2P mobility system. 

 

 

 

 

 

 

 

 

 

Figure 1: P2P Mobility System 

In this research, P2P Mobility Systems are conceptualized as a community of agents with an 
underlying social network, each agent varying in personal mobility resources. Agents (peers) offer 
personal mobility resources to other agents (peers), either personally or facilitated through some 
organization such as a ride-hailing service. Public transit and other private mobility providers 
compete for agents, in particular those lacking personal resources. In the system depicted in 
Figure 1, Agents 1, 3 and 4 have a personal vehicles to offer peers, with Agent 4 also serving as 
a driver in a ride-hailing service, such as Uber or Lyft. Agent 2 has no personal resources, but 
appears well connected socially with the other three agents. 

Trust and reputation govern many face-to-face business transactions. For online P2P contexts, 
agents experience information asymmetry with limited information on service reliability (product) 
and the agents (seller) offering the service. Philosophers argue that societies emerge from trust. 
From this perspective, virtual communities, such as online marketplaces (i.e. ride-haling apps), 
face significant trust issues, covering vast geographies and allowing members to join and leave 
easily. To overcome this, a conventional generic rating system, such as those used by Amazon 
or eBay, provides a collection of ratings for products and sellers representing reputations. Other 
domains ensure trust through contracts and other trust building mechanisms. In this research, we 
analyze P2P mobility systems through the lenses of reputation, trust and social networks, aiming 
to develop similar rating systems, contracts or mechanisms for ensuring trust building. 

Measuring Sense-of-Place (SOP) through Visitor Feedback: This direction examines the 
interrelationships among: (i) Sense of Place (SOP); (ii) non-motorized access or visits to sites; 
and (iii) adoption and use of mobile information and communication technologies (ICT). A guiding 
principle in built environment design for sustainability and livability is SOP, which leads site visitors 
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to identify strongly with a particular physical location. The ability of mobile ICT to provide 
ubiquitous information and communication across geographies has expanded visitor-location 
interaction to include online experiences in virtual worlds; an example is Google Street View. This 
initial research estimated the impact of ICT and visitors’ Sense of Place on site access frequency 
and non-motorized travel mode choice. As part of this work, we also infer SOP using topic analysis 
on the corpus of online reviews left on TripAdvisor and similar websites. This work was funded by 
the UTRC2 and I am currently in pursuit of additional support from local planning organizations. 
Extensions would assess the effectiveness of these tools, such as Google Street View, in 
improving Sense of Place for a physical site. The results of an initial study have been published 
in the Journal of Transport Geography and Transportation Research Record. 

Inferring Activity Queues: My last current research direction focuses on inferring or deducing 
queues from transactional data. Operationalizing this approach relies on using results and 
arguments from order statistics. An analogous problem in the service industry would be deducing 
characteristics of customer queues based only on observed start and finish service times, for 
example at ATMs. Other examples of transactional data include start and stop times of EV 
charging at stations, or movement data at intersections. I extend these methods to investigate 
human activity queues inferred from the start and stop times of activities recorded in conventional 
travel diaries. Example characteristics of interest include: (i) mean waiting time in queue; (ii) time-
dependent mean number in queue; and (iii) the probability distribution of the number in queue 
observed by a randomly arriving customer. Currently, I focus on congestion periods where 
customer service commencement (nearly) immediately follows a customer departure, constituting 
renewal points in any Poisson arrival queue. These queues represent congestion or “stress” for 
their respective systems. 

 

Research Perspectives Applicable to Workshop: In my work, I follow research perspectives 
for understanding the application of technology towards improving mobility systems, especially in 
peer-to-peer (P2P) contexts. 

Modeling Human Behavior and Decision-making: Designing and managing mobility systems 
requires a set of forecasting tools for making well-informed, consistent assessments of future 
system scenarios, specifically the relationship with human decisions, such as risk assessment. 
Behavioral models are at the heart of these tools. From this perspective, through my research I 
develop state-of-the-art models to better understand and forecast different behavioral rationales 
of travelers in response to system-level changes, for example implementing smart parking with 
real-time information. Visualization is an equally important component. Parallel to developing 
these tools, we also develop the accompanying visualization for aiding decision-making. These 
analytics are dynamic, capturing correlations over time and other learning, spatial and social 
effects in response towards system performance, such as travel costs and levels-of-service (LOS) 
that are likely endogenous to decisions. Specific behavioral dimensions I capture through my 
research are: (i) learning and adaptation in light of travel/activity experiences and information; (ii) 
social interactions; and (iii) latent psychological influences, such as social or cultural norms, 
attitudes and beliefs. 

Designing Experiments: When investigating complex systems with social and technological 
components, and many interacting elements, or considering the impacts of new policies or 
technologies, typical approaches include formulating analytical models of idealized situations or 
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conducting computer simulations. With smartphones that facilitate communication across space 
and time, economic gaming experiments are becoming increasingly feasible in both a laboratory 
environment and the field under real-world conditions. This direction examines the design of these 
experiments. Response data from these experiments open the door for investigating learning 
behaviors and collective effects in the context of varying information types and levels unavailable 
through conventional datasets.  

We need laboratory experiments when i) the system under consideration involves complex 
dynamics and collective effects are of interest, that are costly and complicated to measure in the 
real world; ii) the situations or policies of interest are unavailable in the real world or inconsistent 
with the same system; iii) control of extraneous factors is desired; and iv) understanding the 
dynamics and learning processes is of concern. Investigating behavioral or demand responses 
within smart cities requires a consideration of these factors. Many policies, such as dynamic 
pricing for electric vehicle charging or urban services, such as information facilitated parking, are 
non-existent and face barriers to real-world implementation. Additionally, due to the richness in 
information provision, such as information feedback, behavioral dynamics and learning processes 
also need to be considered in evaluating the potential benefits. 

Designing Stories: Stories touch upon many aspects of human experiences over time, from day-
to-day, year-to-year and across generations. Given their importance in shaping decisions and 
perceptions, this research perspective underscores the need to collect stories and develop the 
methods to analyze and forecast them as they unfold. Within the context of mobility systems, 
storytelling is a mechanism for collecting data on mobility issues, but also as a means for 
communicating scientific research. While storytelling has typically taken a verbal or written form, 
portable ICTs that digitally record stories now allow for modern online methods. As part of this 
research perspective, I aim to indoctrinate a future generation of storytellers and archivists by 
collecting stories on daily commutes and more broadly journeys. Additionally, storytelling brings 
skills in interviewing, asking “great” questions and storytelling to engineers and scientists who 
may face challenges in the future integrating their intellectual passions with the broader public. 
To accomplish this, my future vision is to leverage StoryCorp whose mission is to record, preserve 
and share stories from all backgrounds and beliefs. StoryCorps is modeled after a similar effort in 
the Works Progress Administration (WPA) of the 1930s, which recorded oral history interviews 
across the United States. 

Description of Mentoring Activities: In my current career, I have the privilege of engaging in 
several mentoring activities, most prominently student research advising. 

Student Advising: Being a research advisor to students adds a new dimension of responsibilities, 
namely that of a “coach.” I feel that advisors, in addition to teaching students to think critically, 
also guide scholarship development. Whereas classroom teachers engage students on a specific 
subject, research advisers engage students on being productive scholars that are mindful of the 
diversity of perspectives, ideas and beliefs surrounding them. In my student advising, I have 
engaged several students on a wide range of dissertation and thesis topics, from architectural 
design to more conventional engineering topics.  

Community Engagement: Outside of the university, I also advise local advocacy groups interested 
in mobility issues, as a transportation expert. These include the Rochester People's Climate 
Coalition. This is form of mentoring that contrasts with student advising since many of these 
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individuals are interested in learning more about transportation and mobility, but for more practical 
on-the ground applications. 

Career Development Strategies and Challenges  

Strategies: My career develop strategies include (i) engaging in dialogues and conversing with 
other researchers; and (ii) building expertise that are adaptive to multiple contexts. 

Conversing with Scholars: Studying the human condition tells us that, as humans, we have a 
natural inclination towards stories and curiosity. One career strategy I follow is conversing with as 
many scholars one-on-one as possible. While group settings, such as conference seminars are 
also beneficial for reaching a large group of scholars, personal interactions to allow for a longer 
focused narrative to unfold. I envision the Second Annual Chan Wui & Yunyin Second Rising Star 
Workshop helping in facilitating these conversations.  

Build Expertise that are Adaptive: A career in research is based on building expertise and breadth 
in a subject area. A strategy I follow aims to build expertise in an area that also allows breadth. I 
believe in developing good methodological foundations that allow adapting research outputs to a 
wide range of contexts. This helps create dialogues between existing fields and perspectives 
which are for to investigating the challenges facing mobility and telecommunications.  

Challenges: As a junior faculty, I realize several challenges facing my own career development. 
The most pressing one is access to mentoring. 

Mentoring: A critical form of support as a junior faculty is mentoring. While mentoring occurs at 
several levels, from former advisors to departmental colleagues, getting mentoring in a specific 
area of research is difficult. Understandably, junior faculty are no longer students, but even when 
pursuing new independent research areas, mentoring can help with long-term planning. I find this 
to be a critical challenge for early career scientists. I expect the Second Annual Chan Wui & 
Yunyin Second Rising Star Workshop helping in providing mentors, both in terms of senior experts 
and fellow peers. 

 


