
Statement of interest 

In this document I will demonstrate that I have undertaken and am still undertaking research which 

is highly relevant to the workshop topic.  The description of my work to-date shows that I am 

capable of identifying research questions which challenge traditionally held assumptions about 

travel behaviour and I am also capable of developing innovative methods for examining large 

datasets.  I will then describe the research I propose to undertake for this workshop.  This work 

develops upon aspects of my previous work and utilises my skills with data and knowledge about 

activity patterns.  I then detail my career ambitions, my expectations of the workshop and my plans 

to disseminate the outcomes from the workshop. 

 

Related research 

My PhD focused particularly on emerging data sources and the different types of methods which 

might be required in order to gain better insights from them.  I considered systematic variability 

according to the day of the week or season and both spatial and temporal intrapersonal variability.  I 

selected these aspects as they have often been ignored as a result of not having sufficient empirical 

data to justify their inclusion within models or to estimate the relevant parameters. 

I applied Functional Linear Models to disaggregated data from loop detectors in order to compare 

daily profiles of traffic volumes according to day types over a two year period.  This was the first 

time that such models had been applied to transportation data and they provide a data driven way 

to test whether day types are sufficiently different to perhaps require different policies (for example 

signal settings or time of day varying car park charges).  This work has been published in 

Transportation Research Part B. 

I also examined data from fixed Bluetooth detectors to determine whether they could be used to 

provide insights into multi-day travel behaviour.  I identified suitable methods which enabled useful 

insights to be gleaned, including an innovative application of sequence alignment, which was 

originally developed for comparing protein sequences, to compare traces of devices through the 

network. 

For one case study I applied a methodology I had developed for segmenting road users based on 

their trip frequency and intrapersonal variability to one year of data collected from 23 fixed 

Bluetooth sensors in and around a town in northern England.  This case study and a detailed 

description of the methodology developed are included in my publication in Transportation 

Research Part A.  

My work at the Centre for Transport and Society at the University of the West of England has been 

varied as I have worked on numerous projects.  I spent several months this year working on an 

autonomous vehicle (AV) trial.  We measured trust in participants when exposed to an AV in the real 

world and within a simulator.  Observing the trials and discussing a wide range of issues with 

participants has given me new insights into how these vehicles could transform lives.  The data 

required by and produced by the vehicles will open up many new avenues for interrogation in the 

future.  I have also worked on a project involving the implementation of on-demand transport in the 

local area which has been made possible by telecommunication technology.   

Recently I have undertaken an analysis of 18 years of data from the National Travel Survey in 

England which includes individual and household surveys as well as weekly travel diaries.  The aim 



was to examine the extent to which people undertake commuting trips five days per week to the 

same location at a similar time of day.  This is an implicit assumption underpinning much of 

transportation research and yet due to advances in telecommunication technologies and changing 

working patterns, it is increasingly questionable.  The research examined intrapersonal variability in 

trips to and from a workplace or work-related activities.  Clusters of people were identified based on 

the number of days they make a trip to a work activity, the split between trips to their usual 

workplace and to other locations for work, and the variability in arrival times at and departure times 

from work. 

The analysis found that 47% of people who stated that they were employed were not within the full 

time commuting clusters (and therefore travelled to a usual workplace between zero and three days 

per week on average).  Year on year comparisons show an increase in this proportion since the 

earliest comparable data in 1998.  Only 33% of employed people were classed as full time regular 

commuters based on their one week travel diary.  These people travelled to their usual workplace on 

average 5.5 days per week and there was very little variability in the timing of trips to or from work.  

These cannot be assumed to be 9 to 5 workers, however, as only variability in the time of day was 

considered, not the start and end times.  The proportion of employees in this cluster has remained 

approximately stable over time.  Interestingly, out of all four clusters containing people travelling to 

a workplace approximately 5 days per week, this ‘regular’ cluster has the lowest percentage of 

people who stated that they usually travel to work by car (at 68%) and the highest percentage of 

people who only used one mode of transport to get to work during the 7 day diary.  A relatively high 

proportion of people working between 2 and 4 days per week in their usual workplace did not report 

being a part time employee nor did they often work from home.   

I have recently been awarded a one year fellowship which will allow me to build on the work 

undertaken during my PhD.  I am using this opportunity to develop stronger links with practitioners 

in order to understand their needs.  I am also using the opportunity to gain experience with more 

‘Big Data’ sources and I am currently arranging access to a large set of number plate data and also 

smartcard data.  I will be adapting the methods I developed during my PhD to examine intrapersonal 

variability in these two contexts. 

 

Research plan 

Recent years have seen an increasing flexibility in the times and locations at which different 

activities can be performed.  In many cases this is as a result of changing telecommunications 

technologies, for example by allowing some employees to work anywhere with an internet 

connection, but such technologies can also provide the data for us to better understand how things 

are changing so that we can model behaviour more effectively.  

Many emerging data sources have substantial advantages, including a large sample size, long 

monitoring periods and multimodal data.  Given that the data is not produced with the aim of 

monitoring travel behaviour, however, many aspects traditionally collected in travel diaries are not 

covered by such data.  This is particularly the case for trip purpose.  Understanding trip purpose and 

the arrangement of activities within and between days is crucial for modelling many policies or 

longer term trends such as changing working or shopping patterns. 

Many researchers have examined how trip purpose can be estimated based on passively collected 

data such as GPS data or smart card data.  As described in Gong et al. (2014), however, trip purpose 

has most often been estimated from GPS data by using a rule-based approach.  A rule-based 



approach has also been used for estimating trip purpose from smartcard data (Zou et al., 2018).  This 

approach further entrenches stereotypes about ‘typical’ working hours, for example.  Such pitfalls 

can be avoided by using probabilistic approaches, as in Diao et al. (2016), but in order to capture the 

complexity of the relationships between variables, machine learning methods will be favoured in this 

research.  Such methods have been used successfully for this purpose by other researchers such as 

Ermagun et al. (2017) and Xiao et al. (2016). 

As the aim is to estimate trip purpose from passively collected data where locations could represent 

multiple activity types and/or where the data does not have a very fine spatial precision, the 

research will differ from past research in two key areas.    

Firstly, as detailed in Ermagun et al. (2017), previous research has included land use or point of 

interest data to help estimate activity types at different locations.  The premise of this research is 

that assuming that a location has a single ‘purpose’ risks analyses not capturing behaviour correctly.  

In this research, location will only be relevant in terms of the distance relative to other locations 

visited and the frequency, time of day and duration of stay associated with the location.   

The second key difference is what may make it possible to estimate trip purpose without land use 

variables – unlike previous research, the focus will not be on individual trips or days, but on a full 

week of data.  The aim is to identify the extent to which different supervised learning techniques, 

including decision trees, for example, can correctly estimate the different types of activities a person 

undertakes at different locations purely based on space-time graphs for a full week. 

This research requires ground truth data and therefore I will use the seven day travel diaries from 

the National Travel Survey in England.  I am already familiar with this data from my previous 

research and the sample size (when combining the past 10 years, for example) will be large enough 

to have subsets for training and for testing. 

 

Career goals and plans 

Having spent some time undertaking research in various types of organisation, I have decided that I 

wish to pursue a career in academia.  After submitting my PhD thesis at the University of Leeds, I 

started working at the University of the West of England in the Centre for Transport and Society on a 

three year contract as a Research Fellow.  I applied for this job as the centre undertakes high quality 

travel behaviour research and I can use the opportunity to develop my quantitative skills in 

longitudinal methods as well as learning from the more social science oriented members of the 

team. 

As can be seen on my CV, I have a wide range of skills, experience and interests.  My undergraduate 

degree was in mathematics and I have worked in statistics.  I also have a Masters’ degree in Social 

Policy, however, and my interest in mathematics and statistics is very much about gaining insights 

into real world phenomena.  I have also worked as a financial auditor and I’m currently undertaking 

a part-time Masters in Data Science and Analytics.  I believe that it is my ability to bring together 

these different elements in my research which separates me from other researchers.  I was 

therefore keen to work in the multidisciplinary team at the University of the West of England (UWE) 

in order to nurture these different types of skills, rather than perhaps becoming too focused on the 

mathematical side alone.  The team at UWE also work with many public and private sector partners, 

particularly in the local area, which provides many opportunities for me to increase the impact of my 

research. 



I have just begun my second year of working at UWE and I have just starting a one year Economic 

and Social Research Council funded fellowship to develop my skills and increase my publication track 

record.  I will be using this year to position myself more strongly for applying for an early career 

researcher fellowship or funding from a first grant scheme.  By the end of my current three year 

contract (ending August 2020), I want to have secured funding so that I can spend at least two days 

per week undertaking my own research.  The remainder of the time could include lecturing or 

contributing to other research projects, both of which would be valuable for my development. 

The aim from there would be to increase the proportion of my time allocated to my own projects 

until I can be completely devoted to my area of interest, namely Big Data and Travel Behaviour.  I 

want to form and lead an interdisciplinary team in this area which is recognised as a leader in 

developing innovative methods for gaining insights into traveller behaviour, both within academia 

and by practitioners.  Associated with this, I would like to develop modules and ultimately a masters 

degree focusing on data science and travel behaviour. 

 

Expectations regarding the workshop 

If awarded a place on the workshop I would advertise this through my current institution (University 

of the West of England) as well as the University of Leeds where I am an alumnus.  I would also use 

Twitter to celebrate the award.  This would increase my visibility within my University as well as 

transportation researchers in other organisations.  Being accepted onto the workshop would also be 

a valuable addition to future job and funding applications. 

Attending the workshop would provide me with a broader perspective on my work and academic 

careers more generally.  The vast majority of the researchers I have worked with have spent most of 

their careers at UK universities, but I would appreciate a more global perspective.  As it is a week 

long workshop, it will also allow me to make much stronger, longer lasting links than is usually 

possible during conferences.   

I also anticipate that being accepted onto the workshop and spending time with the senior fellows 

will boost my confidence.  I would take the opportunity to learn from the senior fellows, for example 

by gaining advice about how to get the most out of the academic visit to the United States I will be 

making during the summer of 2019. 

I anticipate that through having time to discuss my research with colleagues with similar research 

interests but different perspectives, I will develop a higher quality paper, perhaps with broader 

appeal, than would have been possible otherwise.  It would be a relatively rare opportunity to have 

a full week to commit to a paper and to my development without the usual distractions. 

 

Plans to share workshop outcomes 

I plan to share the topic specific knowledge through a number of different channels.  Firstly, I will 

arrange an internal seminar to present the journal paper written through the workshop process.  I 

work in the Centre for Transport and Society where many of my colleagues undertake research 

related to the nexus between mobility and telecommunications technologies, including projects 

examining the use of WiFi on trains and issues surrounding autonomous and connected vehicles.  A 

presentation of my work, as well as my observations on key future research directions for the more 

analytical work will therefore be valuable for everyone in the centre.   



I also still have strong links with the Institute For Transport Studies at the University of Leeds where I 

obtained my PhD.  My former supervisor, Professor David Watling, has recently published a paper on 

the use of ‘Big Data’ to support better transport planning.  To build on this work and the work in my 

PhD, we aim to start considering new types of models which may be required and/or possible due to 

newly emerging sources of big data.  Everything I learn at the workshop would be valuable for this 

new strand of work and through discussing the issues raised with Professor Watling, the knowledge 

would disseminate through the Spatial Modelling and Dynamics research group at ITS of which David 

is a key member. 

I also have a more informal network of contacts, particularly with students and early career 

researchers looking at transport data.  I plan to share the information I learn within my 

conversations with these colleagues.  I am trying to build a more formal network for early career 

researchers using big data sources to examine transport related issues and if successful this would 

provide another route through which to disseminate information.  The publication of the journal 

paper would also stimulate discussion more widely due to publicity through Twitter and 

ResearchGate, for example.   

The knowledge and guidance received from the Senior Fellows is likely to be relevant to other 

transportation researchers and beyond.  I intend to share the advice through my network which 

includes colleagues at UWE, informal mentees at other institutions and other recipients of the ESRC 

Post Doctoral Fellowship in the south west of England.  
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