41st Research Students’ Conference in
Probability and Statistics

Conference Proceedings

24th-27th July 2018

Dear Delegate,
Welcome to the Research Students’ Conference (RSC) in Probability and Statistics 2018 in Sheffield.
This is the 41st RSC and we, at the University of Sheffield, are very excited to host this great event.
The RSC is a large annual conference hosted by PhD students for PhD students. Typically the
RSC considers all areas of Probability and Statistics, however this year we are excited to announce
that we have expanded our delegation to include students from Biology, Health and Computer
Sciences. As a student conference, RSC provides a friendly, and relaxed environment to discuss
and exchange ideas. It is our hope that you will not only walk away from this years RSC with
brilliant thoughts but also also new experiences, new contacts and perhaps life-long friendships.
For many of you this will be your first time in Sheffield and we strongly recommend taking time
to explore this vibrant and ever evolving city. Formerly an industrial hub, Sheffield has blossomed
into a multicultural and modern city and is home to a range of ‘hipster’ coffee shops, several award
winning breweries and of course tourist hotspots like the home of snooker (The Crucible) and the
Peak Distinct. We hope all of you take this opportunity to meet your fellow students, converse
and come to love this fantastic part of South Yorkshire.
In this booklet you will find all the information about the RSC this year, from the conference
programme, talks schedule, social events to details on your accommodation in the Endcliffe student village. Additionally, the organising committee members will be ever present and more than
happy to answer any questions or simply ensure that you have a ‘reet’ good time.
We would like to take this opportunity to give special thanks to our distinguished guest speakers,
Prof. Ruth King, Dr Cécile Mailler, Prof. Richard Everson and Prof. Peter Diggle, for taking the
time to be here and share their wisdom with us.
Moreover, we would like to thank our sponsors, whose generosity has made this conference possible.
We would also like to acknowledge the help and guidance provided by the SoMaS staff members.
We would finally like to pass on our best wishes to the next RSC hosts, the University of Exeter, who will no doubt be eclipsing our efforts in 2019! We are also currently looking for the
host of RSC 2020, so if you and your team is interested, please come and talk to us. The RSC
is a fantastic event and it is really important to keep this conference going from strength to strength.
We sincerely hope that your stay will be as pleasant as it is for us to host you.
Best wishes,
The RSC 2018 Organising Committee.
Twitter
Join the conference discussion on twitter. Please use #RSC_2018 or follow us @RSC_2018 for
updates.
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1. Helpful Information
The Hicks building

All student presentations will take place on
floor E of the Hicks building in Lecture Theatres 5, 6 and 7. This is also where you register on day one. Address: Hicks Building,
Hounsfield Road, Sheffield South Yorkshire
S3 7RH.

The Diamond building
The four invited speakers and the conference’s opening address will take place in Lecture Theatre 1 of the universities new Diamond building. The Diamond is located a
short walk from the main entrance of the
Hicks building, across the tram lines and
past the Henderson Relish Factory. Address:
Diamond Building, 32 Leavygreave Road,
Sheffield South Yorkshire S3 7RD.

The Students Union (SU)

All food and refreshments, excluding the
conference dinner, will be served in the SUs
restaurant and bar: Interval. Interval is located next door to the Hicks building. Address: Interval Café and Bar, Glossop Road,
Sheffield South Yorkshire S10 2TG.
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2. Contact Details
Contact details
Hicks building: 0114 222 3742 (porters desk, 9am-6pm).
Students Union welcome desk: 0114 222 8500 (welcome desk, 9am-6pm).
Organising committee: rsc2018@sheffield.ac.uk
Accommodation emergency contact: 0114 222 4075 (security, 24/7). If fire, police or ambulance
services are required, dial 999 first!
Taxi firms:
• Mercury Cars: 0114 266 2662
• Sheffield City Taxis: 0114 239 3939
• Uber is also active in Sheffield
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3. Arrival Information
Getting to the city.
Flight:
We recommend that international students fly into Manchester airport as it is served by many
domestic and international carriers and has direct rail links to Sheffield (day and night). Once
you arrive, follow signs from arrivals to the Manchester airport train station. Direct trains run to
Sheffield once an hour; the journey is roughly 1 hour and 15 minutes.
Both London airports (Heathrow and Gatwick) are reasonably accessible by rail with just one
change (typically at London St. Pancras). We recommend you to allow at least 4 hours travel
time between either of these airports and Sheffield.

Coach:
National Express operates a comprehensive coach service to most parts of the country from Sheffield
Transport Interchange, Pond Street. The fastest service to London takes about 3.5 hours. National express also offer a third off travel for students and young people holding a Young Persons’
Coachcard.
Megabus coaches also connect to a range of destinations from Meadowhall Interchange, which is
about 4 miles from Sheffield’s city centre. Trains and buses run regularly between Meadowhall
and Sheffield city centre. Alternatively Sheffield’s Supertram tram service runs directly from
Meadowhall to the University.

Train:
Sheffield is at the heart of the railway network. Regular services operate between Sheffield and
London St. Pancras (from just over 2 hours), Birmingham (1.25 hours), Leeds (1 hour) Manchester
(1 hour) and Nottingham (1 hour).
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Getting to the University.
Trams:
You can catch the Supertram to the campus from Meadowhall, the railway station and the city
centre. Both the blue route to Malin Bridge and the yellow route to Middlewood stop at West
Street and at University. A discounted student ticket called the Unirider is available through the
Stagecoach site.

Buses:
A number of regular bus services stop at or near the University. The most frequent of these
are the 51, 52 and 95 from the city centre and the 120 from Sheffield Transport Interchange.
A detailed list of all bus services that serve the University campus, their timetables and live
departure information can be found by clicking any of the bus stops on the Travel South Yorkshire
interactive public transport map. There is a range of ticket options available for young people and
students through the two major bus operators in Sheffield: First and Stagecoach. Alternatively,
multi-operator tickets are available from TravelMaster.

Taxis:
There are taxi ranks at the railway station and beside the City Hall. The journey to the University should only take five minutes, but can take 15 minutes if traffic is heavy. Expect to pay
approximately £5.

Arriving by car:
We would advise the use of public transport at all times as there is limited parking options at the
accommodation.

From M1, M18
Approach Sheffield on the M1 and leave the motorway at junction 33, following signs along the
dual carriageway A630/A57/A61 Parkway. After entering the 40mph zone, turn right onto the
Ring Road at junction 1 (Cutlers Gate). Continue along the Ring Road following signs for ‘University of Sheffield’, ‘Barnsley A61’ and later ‘Glossop A57’, through junctions 10, 9, 8 and 7. At
junction 7 (Shalesmoor) turn left and continue uphill along the Ring Road, still following signs
for ‘University of Sheffield’ and ‘Glossop A57’. Continue along Netherthorpe Road to the next
roundabout (junction 6; University Square). Take the first exit for departments in the Broad Lane
and Mappin Street areas, and the third exit for the main Western Bank part of the campus.

From Manchester and the west
Leave the M60 (east) at junction 24 (signed ‘Sheffield’). Continue following the ‘Sheffield’ signs
along the M67 and the A628 Woodhead Pass. Join the A616 and follow signs for ‘M1’ and
‘Sheffield A616’ for 10 miles. At the roundabout, follow signs for ‘Sheffield (North) A61’ and
later ‘City Centre A61’ for seven miles, passing through Grenoside and Hillsborough. At the
Ring Road roundabout (junction 7; Shalesmoor) turn right onto the Ring Road, following signs
for ‘University of Sheffield’ and ‘Glossop A57’. Continue along Netherthorpe Road to the next
roundabout (junction 6; University Square). Take the first exit for departments in the Broad Lane
and Mappin Street areas, and the third exit for the main Western Bank part of the campus.
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On arrival.
Registration:
Registration will take place between 11am-1pm in the foyer of the Hicks building. If you plan on
arriving outside of these times please let us know in advance.

Luggage:
You will be able to leave your bags on the Tuesday and Friday in room G6 in the Hicks building.
After registering, please either take the lift or the stairs up to G floor, and follow signs to the room.
Lunch will be served from 12-1pm at Interval. Committee members will be on hand to escort
groups over from the Hicks building. Don’t worry about your bags, interval is only a short walk
from the Hicks Building and is located right next to the Students Union.

Accommodation:
You will be taken to your accommodation after the plenary talks on the first day. Accommodation
is at the Endcliffe student accommodation, approximately 30 minutes walk from the Hicks building.
Committee members will guide you there and help you check in and settle into your rooms. Dinner
will be served at Interval at 6:30pm; please give yourselves enough time to either walk back down
to the main campus or catch a bus.
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4. Activities
Indoor Trampolining.

Venue - Jump Inc Sheffield
Time - 7pm to 9pm (Wednesday 25th July).
Address - Meadowhall, Vulcan Road, S9 1EW.
Description - A 24,000 sq ft spring-loaded urban playground including 120 trampolines, big air
bags, slam dunk lanes and a ninja obstacle course.
Transport - We’ll be getting the tram from the University stop. Return tickets will be distributed
on the day.
What to wear - Active wear (Shorts, trainers and T-shirts).

Climbing.

Venue - The Matrix (located within the University gym)
Time - 7pm to 9pm (Wednesday 25th July).
Address - Sport Sheffield, Goodwin Sports Centre, Northumberland Road, S10 2TY.
Description - One of the largest fibreglass moulded bouldering walls in the country with routes
to suit a full range of abilities.
Transport - Walk up from the University with a member of the committee.
What to wear - Active wear (Shorts, trainers and T-shirts).

6

Cocktail Masterclass.

Venue - SOYO
Time - 7pm to 9pm (Wednesday 25th July).
Address - 117 Rockingham Street, Sheffield, S1 4EB.
Description - Learn to stir, shake and strain your favourite cocktails. Expect a party atmosphere.
Includes 3 cocktails and a prosecco reception on arrival. Please bring valid ID (driving license,
passport etc).
Transport - Walk down West Street with a member of the committee.

Conference Dinner.

Venue - Tapton Hall.
Time - 7pm to 10pm (Thursday 26th July).
Address - Shore Lane, Sheffield, S10 3BU.
Description - Prosecco on arrival, three course meal, wine on each table, coffee at the end of
dinner and a DJ. The conference dinner is sponsored by XTX Markets.
Transport - Walk up from Endcliffe.
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5. The Team
Mark Yarrow

Mark is a third year Ph.D. student in the School of Mathematics and Statistics here at Sheffield University. His research is orientated around the evolution of random graph
models and the emergence of condensation. Mark’s roles in
the conference include budgeting, bookings, logistics and
organising the evening activities.

Jane Candlish

Jane is a third year PhD student in the School of Health
and Related Research at the University of Sheffield. She
works in the field of medical statistics, and in particular investigating the challenges in the design and analysis of trials
evaluating complex interventions in public health research.
Roles in the conference include marketing and session organising.

Chris Griffiths
Chris is a fourth year PhD student at the University of
Sheffield and the Institute for Marine and Antarctic Studies
(University of Tasmania), interested in animal movement.
His work centres around the role that size plays in marine
systems, in particular how body size influences movement
at the individual, population and community level. He is
also CASE funded by CEFAS and uses discrete time hidden Markov models to investigate when and where fish shift
their behavioural seasonality and foraging habitats on an
annual basis. Roles in the conference include graphics development, website design and session organiser.
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Sofia Maria Karadimitriou
Sofia Maria is a fourth year PhD student at the School of
Mathematics and Statistics at the University of Sheffield.
Her area of focus is creating methodological procedures for
Spatio-temporal Modelling with dimension reduction techniques such as Wavelet Basis Decomposition. Moreover, her
inferential techniques are solely Bayesian where for Gaussian Dynamic Spatio-temporal Models she uses an MCMC
framework and currently she is developing a Particle Filtering methodology for the multivariate non-Gaussian cases.
Her roles in the conference is organising the conference dinner and catering.

Alison Parton

Alison is a fourth year PhD student in the School of Mathematics and Statistics at the University of Sheffield. She
works in the field of statistical ecology, and in particular animal movement modelling, developing continuous-time statistical models for making inference on animal movement
data obtained by telemetry. Her roles in the conference
include website and graphics development.

Fiona Turner
Fiona is a second year Ph.D. student at the University of
Sheffield and the British Antarctic Survey, interested in
Bayesian emulation. Her research project is on using Gaussian Process emulators to learn more about the Antarctic
ice sheets at the Last Glacial Maximum, 20Ka BP. She
is also a member of the Grantham Centre for Sustainable
Futures, focusing on interdisciplinary research of climate
change and sustainability. Her roles in the conference include organising sponsorship, advertising and the conference dinner.
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6. Probability and Statistics Group
Sheffield has a proud tradition of research and teaching in both probability and statistics, dating
back to the early 1950s under Geoffrey Jowett and Hilda Davies. In 1965 Professor Joe Gani was
appointed as the first professor and head of the new Department of Probability and Statistics which
separated from the Mathematics Departments. Linked with the group is The Applied Probability
Trust (ATP), which publishes two major international journals (Journal of Applied Probability
and Advances in Applied Probability, both founded by Joe Gani) and which sponsors an annual
lecture in Sheffield given by a leading international figure. This APT lecture takes place within
the context of a Sheffield Probability day.
The Probability and Statistics has grown to approximately 15 academic staff and 20 Ph.D. students.
Topics of interest to the group include: Ecology, Health Statistics, Clinical Trials, Radiocarbon
Calibration, Random Graphs, Branching Processes, Levy Processes, Stochastic Partial Differential
Equations and Inference for Stochastic Processes.
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7. Conference Program
Tuesday 24th July
11:00
13:00
13:10
14:00
14:50
15:40
16:30
17:20
18:30
20:00

-

13:00
13:10
14:00
14:50
15:40
16:30
17:20
18:30
20:00

Check in and lunch (buffet at Interval - 12pm start)
Welcome Talk∗
Plenary Talk - Ruth King∗
Plenary Talk - Peter Diggle∗
Tea and Coffee∗
Plenary Talk - Cécile Mailler∗
Plenary Talk - Richard Everson∗
Drop bags at Endcliffe
Dinner - Interval
Drinks - Interval

Wednesday 25th July
07:30
09:00
10.20
11:00
12:20
13:40
15:00
15:40
17:00
19:00

-

08:30
10.20
11:00
12:20
13:40
15:00
15:40
17:00
18:30

Breakfast - at the Edge
Session 1†
Tea and Coffee•
Session 2†
Lunch - Interval†
Session 3†
Tea and Coffee•
Session 4†
Dinner - Interval
Evening Event - see Activities section

Thursday 26th July
07:30
09:00
10.40
11:20
12:40
14:00
15:40
16:20
19:30

-

08:30
10.40
11:20
12:40
14:00
15:40
16:30
18:00

Breakfast - at the Edge
Session 5†
Tea and Coffee•
Session 6†
Lunch - Interval
Session 7†
Sponsors Talks†
Poster and Wine Reception (I Floor - Hicks Building)
Conference Dinner - Tapton Hall

Friday 27th July
07:30 - 08:30
10:00 ∗
†
•

Breakfast - at the Edge
Check out and Lunch (buffet at Interval - 12pm start)

The Diamond
Hicks Building
Coffee Revolution
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8. Plenary Talks
Prof. Peter Diggle
Professor Peter Diggle is the president of the Royal
Statistical Society. He currently holds two concurrent
appointments, the first at the Faculty of Health and
Medicine at Lancaster University, the second at the
Institute of Infection and Global Health at the University
of Liverpool. He is also one the founding co-editors of
the journal Biostatistics and holds honorary appointments
with Johns Hopkins University in Baltimore, Columbia
University in New York City and Yale University in New
Haven. Motivated by statistical applications in biomedical,
clinical and health sciences, Peter’s research interests
include spatial statistics, longitudinal data analysis and
environmental epidemiology. In 1997 he was awarded the
Guy medal in silver by the Royal Statistical Society and in
2004-2008 worked as an EPSRC Senior Research Fellow.
Talk title: Horses for courses: empirical or mechanistic
modelling for spatio-temporal point process data

Prof. Richard Everson
Richard Everson began his academic career in Physics,
reading Natural Sciences at Cambridge, before studying
the signatures of chaotic systems for a PhD in Applied
Mathematics at Leeds University. He worked for several
years on aspects of data analysis in fluid mechanics and
brain imaging at Brown, Yale and Rockefeller universities in America, before returning to Britain and the
department of Computer Science in Exeter in 1999. He
is now a Professor of Machine Learning with particular
interests in pattern recognition and multi-objective optimisation. Randomness, through experimental data and
computational random number generators, has been a
constant feature throughout his career. Richard has recently been developing methodology for image recognition
via image segmentation in the context of spinal M.R.I.
scans, wastewater leak detection using Random Forests
and involvement in evolutionary methods. Richard is
a prominent machine learner with extensive experience
applying various techniques to practical problems.
Talk title: To average or optimise?
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Prof. Ruth King
Ruth King holds the Thomas Bayes’ chair of statistics
at the University of Edinburgh, and is a member of the
executive committee of the National Centre for Statistical
Ecology. Before 2015, she was a reader in statistics at the
University of St Andrews, where she was part of the Centre
for Research into Ecological and Environmental Modelling.
Her research interests include Bayesian inference, hidden
Markov models, and state-space models. She has worked
on a wide range of ecological applications of statistics, and
in particular on the analysis of capture-recapture data for
the estimation of animal abundance and density. Some of
her research interests are described in her book ”Bayesian
analysis for population ecology”, published in 2009.
Talk title: It’s as easy as counting 1, 2, 3. Or is it?

Dr. Cécile Mailler
Cécile Mailler completed her PhD “Boolean trees and
Pólya’s urns: probabilist and combinatorics approaches”
in 2013 at the Universit de Versailles-St-Quentin. From
2013 to 2016, she was a research assistant as part of the
on an EPSRC project on the “Emergence of condensation
in stochastic systems”. Since 2016, she has been a Prize
Fellow in probability at the University of Bath. Her research focuses on applying probability theory to stochastic
model emerging from applications in computer science and
statistical physics. Her interests include, in particular,
Pólya’s urns, reinforced branching processes, preferential
attachment models for networks, and random Boolean tree
models for satisfiability.
Talk title: Pólya urns: a journey in discrete probability
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9. Presenting Instructions
Speakers.
• Each lecture theatre will contain a computer, data projector, laser pointer and a black board.
• Please ensure oral presentations are provided in pdf or PowerPoint (ppt or pptx) files. No
other formats are acceptable.
• Arrive at least 5 minutes before the start of the session, introduce yourself to the chair and,
if you have not sent your slides beforehand, load your presentation onto the computer.
• If problems occur please do not hesitate to contact one of the committee members, one will
be present in each session.
• Talks are strictly 15 minutes plus 5 minutes for questions. Any speakers going over this time
will be asked to stop by the chair. The chair will inform you when you have 5 minutes and
1 minute remaining.
Posters.
• Posters should be A1 size either portrait or landscape.
• The poster session will be held in the Hicks building at 16.00 on Thursday 26th July.
• During the poster session, please remain close to your poster to answer questions from interested participants.
• All posters should include your name, affiliation and contact details (such as email).
• Please ensure that posters are removed by 12.00 on Friday 27th July. All boards and any
remaining posters will be collected by the University staff shortly afterwards and we cannot
guarantee posters will be redeemable after this time.
Chairing a Session.
• Please arrive 5 minutes before the start of your session.
• A member of the committee will help set up the projector and will provide a USB stick, a
laser pointer and markers/chalk for the white/black boards.
• You should clearly introduce yourself and each speaker in turn.
• If a speaker fails to show, please advise the audience to attend a talk in the alternative lecture
theatre. Do not move the next talk forward.
• Talks are 15 minutes in duration with 5 minutes for questions. ‘5 min’, ‘1 min’ and ‘stop’
signs will be provided. Changeovers between speakers should be prompt. It is crucial that
we stick to the schedule. So please try your best to start the session on time and use the
signs to assist the speakers time management.
• Questions are favourable but please make sure that they do not delay the rest of the session.
• After each talk, thank the speaker, encourage applause, and open the floor to questions. If
no questions are forthcoming, try your best to ask one yourself. Broad questions that spark
continued debate are encouraged.
RSS Sponsored Prizes.
Four prizes are available from the Royal Statistical Society for the three best talks and the best
poster. Each prize includes free registration to the RSS conference (held on the 3-6th September
2018 in Cardiff, Wales) and the ability to present your talk in a dedicated session.
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10. Schedule of Talks
Wednesday 25th July.
Session 1: 09.00 - 10.20
Stochastic Processes - Room: LT 7, Chair: Mark Yarrow
Time

Speaker

Title

Abstract

9:00 - 9:20

Santhosh Narayanan

9:20 - 9:40
9:40 - 10:00

Andy Allen
Rowland Seymour

10:00 - 10:20

Georgios Aristotelous

Inference for sequences of multivariate
point processes
Pathwise Stochastic Optimal Control
Bayesian Nonparametric Methods for
Stochastic Epidemic Models
Posterior Predictive Model Assessment for
Epidemic Models Based on Partially
Observed Data

page 21
page 21
page 21
page 22

Spatial Statistics - Room: LT 6, Chair: Théo Michelot
Time

Speaker

Title

Abstract

9:00 - 9:20
9:20 - 9:40

Asma Farid
Evandro Konzen

9:40 - 10:00

Hollie Johnson

10:00 - 10:20

Shoaib Ali

Design and Analysis of Computer Experiments
Modelling function-valued processes with
nonseparable covariance structure
Topological event history analysis for climate
model diagnostics
Efficient sampling from finite population with
correlated elements

page 23
page 23
page 23
page 24

Big Data/Data Mining - Room: LT 5, Chair: Kathryn Leeming
Time

Speaker

Title

Abstract

9:00 - 9:20
9:20 - 9:40

Bryony Moody
Samuel Tickle

9:40 - 10:00

Jonathan Sykes

10:00 - 10:20

Önder Dorak

Sampling Methods in Carbon Dating
Parallelisation of a Common Changepoint
Detection Method
Wrapped Gaussian processes â Going the full
circle to interpolate wind direction
Usage of Reservoir Sampling in Online and
Open Education

page 25
page 25
page 25
page 26

Session 2: 11.00 - 12.20
Probability Modelling - Room: LT 7, Chair: Helena Nandi Formentin
Time

Speaker

Title

Abstract

11:00 - 11:20
11:20 - 11:40
11:40 - 12:00

Henry Stone
Johannes Wiesel
Dario Domingo

12:00 - 12:20

Jean Rizk

Large Deviations for the rough Bergomi model
Robust Superhedging vs Robust Statistics
Gaussian Process Emulation to Reconstruct
Past Greenland Ice Sheet Morphologies
Identifiability in Coxian Phase Type
Distributions - an Alternative Formulation
15

page 27
page 27
page 27
page 28

Classification/Cluster Analysis - Room: LT 6, Chair: Kevin Brosnan
Time

Speaker

Title

Abstract

11:00 - 11:20
11:20 - 11:40

Ryan Jessop
Xin Zhoa

11:40 - 12:00
12:00 - 12:20

Aoife O’Neill
Sam Allen

Statistical methods in a Big Data environment
Classification tree methods for panel data using
wavelet-transformed time series
A latent transition analysis of older adults pain
Incorporating low-frequency atmospheric
variability into weather forecasts through
state-dependent post-processing

page 29
page 29
page 29
page 30

Bioinformatics/Biological Statistics - Room: LT 5, Chair: Benjamin Kearns
Time

Speaker

Title

Abstract

11:00 - 11:20

Matthew Robinson

11:20 - 11:40

Chuoxin Ma

11:40 - 12:00

Alison Telford

12:00 - 12:20

Lexy Sorrell

Phylogenetic Inference using Hamiltonian
Monte Carlo
Multi-state Event Analysis with Dynamic
Longitudinal Covariates and Time-varying
Coefficients
Modification of Cramer-von Mises test with
applications in genomics
The influence of external peer reviewers on
funding decisions in grant applications in
NIHR

page 31
page 31

page 31
page 32

Session 3: 13.40 - 15.00
Stochastic Partial Differential Equations - Room: LT 7, Chair: Hajar Alkhezi
Time

Speaker

Title

Abstract

13:40 - 14:00

Jordan Milner

14:00 - 14:20
14:20 - 14:40

Paul Smith
Filip Bonja

14:40 - 15:00

Jason Anquandah

Modelling and Inference for the Movement of
Interacting Individuals
Estimating Entropy in the FastICA Method
Non-Markovian Stochastic Models and
Biological Transport
Optimal controls for actuarial use: a study on
unemployment insurance schemes

page 33
page 33
page 33
page 34

Machine Learning - Room: LT 6, Chair: Fiona Turner
Time

Speaker

Title

Abstract

13:40 - 14:00

Benjamin Stokell

14:00 - 14:20
14:20 - 14:40
14:40 - 15:00

Oliver Crook
Daniel Tait
Louise Kimpton

Shrinkage estimation in regression with
categorical covariates
Quantifying Uncertainty in Spatial Proteomics
Multiplicative Latent Force Models
Uncertainty Quantification for Numerical
Models With Two Solution Classes
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page 35
page 35
page 35
page 36

Clinical Trails - Room: LT 5, Chair: Andrew Hall
Time

Speaker

Title

Abstract

13:40 - 14:00

Enass Duro

14:00 - 14:20

Laura Flight

14:20 - 14:40

Andrew Browne

14:40 - 15:00

Isabelle Smith

Non-inferiority margin setting from indirect
comparison
Using Health Economics in the Design,
Monitoring and Analysis of Adaptive Clinical
Trials
Towards personalised blood inter-donation
intervals: A study of modifiers of the effect of
randomised inter-donation intervals on blood
donations and low haemoglobin deferrals
Improving efficiency of pressure ulcer
prevention trials

page 37
page 37

page 37

page 38

Session 4: 15.40 - 17.00
Ecology - Room: LT 7, Chair: Chris Griffiths
Time

Speaker

Title

Abstract

15:40 - 16:00

Sarah Johnston

16:00 - 16:20
16:20 - 16:40
16:40 - 17:00

Fay Frost
Théo Michelot
Rhys Munden

Massive, multivariate and messy: the curious
case of amplicon data
Modelling the Collective Movement of Reindeer
Do animals move like statistical samplers?
An algorithm for inferring sites of interest

page 39
page 39
page 39
page 40

Image Processing - Room: LT 6, Chair: SofiaMaria Karadimitriou
Time

Speaker

Title

Abstract

15:40 - 16:00

Dimitrois Kiagias

16:00 - 16:20

Kevin Brosnan

16:20 - 16:40

Dónal Harkin

16:40 - 17:00

Sherman Ip

Going beyond the diffraction limit: Bayesian
modelling for STORM imaging
Binary Image Analysis
Application in Flow Cytometry
Bayesian approaches to estimating the flow
field of water, induced by burrowing
lugworms, in marine sediments
Empirical Null Filter with Applications in 3D
Printing Inspection

page 41
page 41
page 41

page 42

Random Walks - Room: LT 5, Chair: John Fernley
Time

Speaker

Title

15:40 - 16:00

Roberta Merli

16:00 - 16:20
16:20 - 16:40

David Kohan Marzagao
Clare Wallace

16:40 - 17:00

Oliver Matheau-Raven

Mixing time for a random walk on the
hypercube
Biased Consensus Games
Large Deviations of the Ising model at
low temperature: a renewal theory
approach
Random-to-Random shuffling
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Abstract
page 43
page 43
page 43

page 44

Thursday 26th July.
Session 5: 09.00 - 10.40
Applied Probability I - Room: LT 7, Chair: Henry Stone
Time

Speaker

Title

Abstract

9:00 - 9:20

Ferdinando Insalata

9:20 - 9:40

Shumaila Ehtisham

9:40 - 10:00

Ben Derrick

10:00 - 10:20

Dalal Alghanim

10:20 - 10:40

Jingran Zhai

A neutral stochastic model for
mitochondrial DNA mutants’ expansion in
skeletal muscle fibres
A modified pareto distribution using
alpha-power transformation
To preliminary test or not to preliminary
test, that is the question
On the equivalence of two taxed spectrally
negative Lévy processes
Extinction time of epidemics in large
populations: the subcritical SIRS model

page 45

page 45
page 45
page 46
page 46

Bayesian Methods/Bayesian Statistics - Room: LT 6, Chair: Victoria Volodina
Time

Speaker

Title

Abstract

9:00 - 9:20

Ya-Ting Chang

9:20 - 9:40

Sophie Harbisher

9:40 - 10:00

Lukas Cironis

10:00 - 10:20

Jordan Oakley

10:20 - 10:40

Jonathan Owen

Evidence evaluation and functional data
analysis
Stochastic Gradient Descent for Bayesian
Optimal Design
Wavelet Monte Carlo - a new sampling
algorithm
Monitoring Renal Failure: An application of
Dynamic Models
Optimisation using Bayes linear emulators
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Data Analysis - Room: LT 5, Chair: Jonathan Sykes
Time

Speaker

Title

9:00 - 9:20
9:20 - 9:40

Kathryn Leeming
Katie Severn

9:40 - 10:00

Rachel Carrington

10:00 - 10:20

Susan Fennell

10:20 - 10:40

Abu Zar Md. Shafiullah

Local White Noise Testing
Manifold valued data analysis of
samples of networks
Analysing change in language usage
across time using large text corpora
The Deffuant model of opinion
dynamics with convergence parameter
less than 1/2
The Analysis of Screening Experiments
Using APC-criterion
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Session 6: 11.20 - 12.40
Applied Probability II - Room: LT 7, Chair: Dario Domingo
Time

Speaker

Title

Abstract

11:20 - 11:40

Jiawei Li

11:40 - 12:00

Bemsibom Toh

12:00 - 12:20

Amy Middleton

12:20 - 12:40

Maja Gwozdz

Fractional Brownian motion on classical Wiener
space
A new parameterization of the many-sources
asymptotic for single-server queues
Comparison of methods for estimating distance
of nearest transmitter in a cellular radio
network
Stochastic and semi-stochastic gradient descent
in speech disambiguation
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Nonparametric Inference - Room: LT 6, Chair: Dimitrios Kiagias
Time

Speaker

Title

11:20 - 11:40

Charles Xi Yan

11:40 - 12:00

Eirini Koutoumanou

12:00 - 12:20

Kurdistan M.Taher Omar

12:20 - 12:40

Oliver Feng

Statistical Inference on Stratified
Manifolds
Bivariate visualisations past and
present
Nonparametric method for functional
regression with multivariate
functional responses
Adaptation in log-concave density
estimation

Abstract
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Environmental Statistics - Room: LT 5, Chair: Ya-Ting Chang
Time

Speaker

Title

Abstract

11:20 - 11:40

Fiona Turner

11:40 - 12:00

Chika Ugwuanyi

12:00 - 12:20

Emily Mitchell

12:20 - 12:40

Michael Currie

Ice Cores and Emulation: Learning More
About Antarctic Ice Sheets
Indoor CO 2 Prediction for room occupancy
estimation: Machine Learning Approach
Stratified extreme value analysis of top UK
winter wheat yields
Modelling the environmental impacts of
aquaculture
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Session 7: 14.00 - 15.40
Random Graphs - Room: LT 7, Chair: Bas Lodewijks and Mark Yarrow
Time

Speaker

Title

Abstract

14:00 - 14:20

Bas Lodewijks

14:20 - 14:40

Mark Yarrow

14:40 - 15:00

Michael Wilsher

15:00 - 15:20

John Fernley

15:20 - 15:40

Kathryn Laing

First-passage-percolation in geometric
inhomogeneous random graphs
Coexistence in preferential attachment models
with location
1-Dimensional Soft Random Geometric Graphs
and their Applications to Vehicular Networks
Voting and Coalescence on the Dynamic
Configuration Model
CP-Nets: Pruning the Dominance Query Tree
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Statistical Modelling - Room: LT 6, Chair: Emily Mitchell
Time

Speaker

Title

14:00 - 14:20

Asma Saleh

14:20 - 14:40

Helena Nandi Formentin

14:40 - 15:00

Victoria Volodina

15:00 - 15:20

Wenzhe Xu

15:20 - 15:40

Evan Baker

Performance of improved estimators in
stratified settings in the presence of
nuisance parameters
History Matching techniques applied
to petroleum reservoir
Nonstationary Gaussian Process
Emulation of Computer Models via
Cluster-Based Covariance Mixtures
Local voronoi tessellations for robust
multi-wave calibration of computer
models
Diagnosing Problems in Stochastic
Emulators

Abstract
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Medical Statistics - Room: LT 5, Chair: Jane Candlish
Time

Speaker

Title

Abstract

14:00 - 14:20

Benjamin Kearns

14:20 - 14:40

Susan Martin

14:40 - 15:00

Anastasia Bashkireva

15:00 - 15:20

Andrew Yiu

15:20 - 15:40

Andrew Hall

Dynamic survival models and generalised
linear models for analysing and
extrapolating survival data in health
technology assessment
Estimating heterogeneity variance under
sparsity
Bayesian Modelling of the Lifespan of
Russian Rulers
Minimax Lower Bounds under Differential
Privacy
Calibrated Phase 2 Clinical Trials in
Oncology
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11. Abstracts
Session 1: 09:00-10:20 (Wednesday 25th July)
Stochastic Processes (LT7)
Inference for sequences of multivariate point processes
Santhosh Narayanan
University of Warwick

We observe a sequence of multivariate count processes where the jumping rate depends on past
jumps within the process, and we model each individual process as a self-exciting Hawkes-like
process. The definition of a self-exciting process requires specification of a kernel function which
determines the way past observations affect future rates of jumps. Each process is then modelled to
be dependent on past processes in the sequence and share group characteristics which are captured
using a hierarchical modelling approach. The goal then would be to predict the probability of an
event in (T,T+) where T is the current time and represents the time resolution of prediction.
Specific research issues that will be investigated are: appropriate choice of kernels for sports
data, partial likelihood methods, Bayesian hierarchical modelling, on-line and static inference,
incorporation of static covariates and relation with discrete time-series models. An interesting
application is the modelling of event-sequences in team sports where match events can be treated
as a spatio-temporal point process.

Pathwise Stochastic Optimal Control
Andy Allan
University of Oxford

Optimal control problems arise in various applications, and are by now well understood in both
the deterministic (ODE) and stochastic (SDE) settings. Motivated by an application to robust
filtering, in this talk I’ll discuss an unusual variant on this kind of problem where the stochastic
noise is realised a priori. That is, we fix a path of the Brownian motion before trying to optimize
the system. As we’ll see, in general this corresponds to the control of rough differential equations
(RDEs). I’ll present a technically simple solution, and derive the associated SPDE.

Bayesian Nonparametric Methods for Stochastic Epidemic Models
Rowland Seymour
University of Nottingham

Simulating from and making inference for stochastic epidemic models are key strategies for understanding and controlling the spread of infectious diseases. Despite the enormous attention given to
methods for parameter estimation, there has been relatively little activity in the area of nonparametric inference. That is, drawing inference for the infection rate without making specific modelling
assumptions about its functional form. In this talk we fit heterogeneously mixing models in which
the infection rate between two individuals is a function, f (·), of their characteristics, for example
location or type. We develop a novel method for inferring f (·) nonparametrically, removing the
need to make questionable parametric assumptions. We adopt a Bayesian approach by assigning
a Gaussian Process (GP) prior to f (·) and then develop an efficient data augmentation Markov
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Chain Monte Carlo methodology to estimate f (·), the GP hyperparameters and the unobserved
infection times. We illustrate our methodology using simulated data and by analysing a data set
on Avian Influenza from the Netherlands.

Posterior Predictive Model Assessment for Epidemic Models Based on
Partially Observed Data
Georgios Aristotelous
University of Nottingham

In recent years there has been a significant progress in the area of parameter estimation for stochastic epidemic models. However, less attention has been given to the issue of model adequacy and
assessment. The fact that epidemic data are realized once, partially observed and not independent
makes the use of simple attractive measures of model fit, such as chi-squared goodness-of-fit statistics, complicated to apply. Many researchers have used the general notion of posterior predictive
checking, whereby one or more discrepancy/statistic is examined for departures from its posterior
predictive distribution. Whereas posterior predictive checks has proved somewhat useful, they
have generally suffered from low power; either due to discarding valuable information either due
to imputing a high dimensional latent process. We present two novel predictitve checks based on
disease progression curves (removal curves) that utilize all the observed data, are independent of
latent variables and acknowledge the peculiarities of the epidemic setting. The effectiveness of the
approaches is exhibited via simulations.
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Spatial Statistics (LT6)
Design and Analysis of Computer Experiments
Asma Farid
Queen Mary University of London

Physical experiments are often complex and difficult to model, owing to the cost and time constraints or simply because of the large number of variables involved. With the advancement of
technology and improvement in efficient computing means, modelling of physical phenomena with
the aid of computers is gaining much attention in modern research for the last two decades. Though,
the computer experiments have proved to be an effective tool to deal with complexities yet, they
are also encountered with the problem of being determininstic and computationally expensive. I
have studied different Computer models based on which I aim to build a simulator along with
efficient design of predictions. For this purpose, I will employ the method of kriging and deep
models with gaussian processes along with the assumption of non stationarity. Moreover, I intend
to investigate the validity of proposed model with the help of physical data on glaciers in Pakistan.

Modelling function-valued processes with nonseparable covariance
structure
Evandro Konzen
Newcastle University

Separability of the covariance structure is a common assumption for function-valued processes
defined on two- or higher-dimensional domains. This assumption is often made to obtain an interpretable model or due to difficulties in modelling a potentially complex covariance structure,
especially in the case of sparse designs. We suggest using Gaussian processes with flexible parametric covariance kernels which allow interactions between the inputs in the covariance structure.
When we use suitable covariance kernels, the leading eigensurfaces of the covariance operator can
explain well the main modes of variation in the functional data, including the interactions between
the inputs. The results are demonstrated by simulation studies and by an application to human
fertility data.

Topological event history analysis for climate model diagnostics
Hollie Johnson
Newcastle University

We are interested in how new methods using statistical topology and survival analysis can be used
as tools for assessing model fit, particularly in the application of global wind intensities data from
the CESM Large Ensemble. We examine whether these methods for analysing model residuals may
be more informative than standard methods alone and allow us to discover more subtle differences
between real data and model output. We look at one particular topological metric, connected
components (apparent in the 1D case as local maxima) and formulate their occurrence as event
times, allowing the application of survival theory to the data. The problem of spatially correlated
event times is presented, along with some proposed solutions and their effectiveness.

23

Efficient sampling from finite population with correlated elements
Shoaib Ali
University of Southampton

Spatially balanced sampling methods select samples which are well spread over the target population area, given location information of the population units, but have problem of immeasurable
design. Non-spatial auxiliary balanced sampling selects samples balanced over the auxiliary space
of known auxiliary variables. There exist a controversy between spatial and non-spatial auxiliary
balancing. Assuming a population model with uncorrelated error terms when sampling design
is auxiliary balanced, spatial balancing does not improve in addition with respect to anticipated
mean square error. A sampling procedure is proposed under the population model with correlated
errors in which a large number of samples are selected using a balanced sampling method. Then the
sampling distribution of the realized sample space is adjusted using simulated annealing algorithm.
Final sample is selected from the realized sample space according to new sampling distribution.
Simulation studies shows that proposed sampling method is more efficient than balanced sampling
method.
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Big Data/Data Mining (LT5)
Sampling Methods in Carbon Dating
Bryony Moody
University of Sheffield

Bayesian analysis has frequently been favoured for estimating calendar dates of samples given a
radiocarbon determination, due to its ability to incorporate the prior knowledge of archaeologists
into statistical inference. First the history of carbon dating, alongside a brief overview of the
theory and assumptions behind the dating process is considered. Due to certain conditions failing,
statistical analysis is required to complete radiocarbon dating analysis. Specifically, a calibration
curve is required. A justification for the use of Bayesian inference is provided by considering
prior knowledge that archeologists can provide. To provide a more realistic example of using
Bayesian inference in archaeology, a case study with 10 dates has been explored. Estimating
multiple calendar dates required sampling techniques, of which two have been investigated and
a comparison drawn between the two. Results of the analysis using the most suitable sampling
method are reported.

Parallelisation of a Common Changepoint Detection Method
Sam Tickle
Lancaster University

Dynamic Programming techniques have been a popular means of detecting changepoints in data
streams for some time, with methods such as Optimal Partitioning being a popular alternative
to Binary Segmentation. The PELT algorithm, based on Optimal Partitioning, reduces the computational cost for a univariate stream from quadratic to linear for most cases, while retaining
exactness with respect to the optimality of a penalised cost function. However, in certain cases
PELT remains quadratic motivating the need for parallel computing to streamline PELT’s execution; here, we introduce Chunk and Deal, two means of doing just this, and establish new results
on the asymptotic and finite sample properties of the penalised cost function approach to discuss
the consistency and computational cost of these approaches under certain conditions. In addition,
we shall briefly discuss new results into the extension of the penalised cost function approach to
multivariate data streams.

Wrapped Gaussian processes â Going the full circle to interpolate wind
direction
Jonathan Sykes
University of Sheffield

Gaussian processes (GPs) are provide useful tools for spatially interpolating data. Things get a lot
more interesting when you need to model output that are periodic. Fortunately a long established
field of directional statistics can be applied to allow GPs to do this.
Wind direction is important for many reasons such as installation of wind turbines, wind tunnel
testing or in this case predicting wind direction over a city. I will introduce Gaussian processes,
how produce the wrapped GP and then apply them in the context of some data.
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Usage of Resevoir Sampling in Online and Open Education
Önder Dorak
Anadolu University

The open education system offers mock-up exams and some example exam questions. These exam
questions are available via e-campus system. The questions are rated by students in terms of their
quality. Time to time, students claim that some of the questions are wrong. Students randomly
access the database of the questions, therefore for each students a stream is created in terms of
the quality of the question. In this study, we try to identify when we need to check the question
in terms of its quality, since the students’ abilities are restricted, and time to time they can
identify perfectly normal question as problematic question. Selecting an unbiased random sample
from an infinite or unknown population sized data stream is a common challenge in today’s data
mining applications. One method to select an unbiased random sample without replacement from
a data stream that has an unknown population size is reservoir sampling proposed by McLeod
and Bellhouse. Conventional reservoir algorithm provides a solution to sample and analyze data
efficiently, rather than analyzing entire data set that may cause a computation time loss.
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Session 2: 11:00-12:20 (Wednesday 25th July)
Probability Modeling (LT7)
Large Deviations for the rough Bergomi model
Henry Stone
Imperial College London

In this presentation we study the small-time behaviour of the correlated rough Bergomi model,
introduced by Bayer, Friz, and Gatheral in their paper ”Pricing under Rough Volatility”. We show
that a rescaled version of the log stock price process satisfies a large deviations principle, where the
rate function is defined in terms of the reproducing kernel Hilbert space of the Gaussian measure
on C([0, 1], R2 ) induced by the two dimensional process (Z, B). We then use the large deviations
principle to deduce the small-time asymptotic behaviour of the implied volatility in the rough
Bergomi model, where log-moneyness is time dependent. Finally, we provide a numerical scheme
to compute the rate function as the solution to an infinite dimensional minimisation problem; we
then use this scheme to numerically compute the small-time implied volatility.

Robust Superhedging vs Robust Statistics
Johannes Wiesel
University of Oxford

In this talk I try to reconcile the different understanding of robustness in mathematical finance and
statistics. Motivated by recent advances in the estimation of risk measures, I present estimators
for the superhedging price of a claim given a history of observed prices. I discuss consistency
and convergence speed of these estimators. Besides I explain how to apply classical notions of
sensitivity for the estimation procedure. This talk is based on ongoing work with Jan Obloj.

Gaussian Process Emulation to Reconstruct Past Greenland Ice Sheet
Morphologies
Dario Domingo
University of Leeds

Gaussian Process Emulation is a statistical methodology often employed to understand the behavior
of extremely complex computer models, where the number of observed input-output relationships
is very small due to the high complexity of the model and the consequent long running-times.
Emulation allows to create fast-to-run probabilistic surrogates of the complex simulator, and to
make probabilistic inference of its underlying dynamics. In this talk, I will explain what emulation
consists in, and how it can be used to study the problem of reconstructing the morphology of
Greenland Ice Sheets (GIS) during the Last-Interglacial period. The physical problem is of great
interest to climatologists and geo-scientists, in that it helps quantifying the (so far highly uncertain)
contribution of future GIS melting to the world sea-level rise. Comparison between the model and
proxy data from ice cores will also be carried out.
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Identifiability in Coxian Phase Type Distributions - an Alternative
Formulation
Jean Rizk
University of Limerick

A Coxian phase-type (CPH) distribution describes duration until absorption in terms of a continuous time Markov process consisting of a sequence of latent phases. The process starts in the
first phase with a probability of exiting from any phase. CPH distributions have been used in a
wide range of stochastic modelling applications such as queueing modelling and survival analysis.
However, fitting a CPH distribution can be problematic. Due to the non-unique representation
of phase-type distributions and the dependence on initial values when estimating the parameters,
the problem that often emerges is the inability to find unique parameter estimates. In this work
we wish to re-visit the issue of non-uniqueness in the Coxian representation and we refer to it as a
“Label Switching” problem. To overcome this problem, we specify a loss function within the decision theory framework. This may identify the best parameter estimates that reflect the underlying
model.
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Classification/Cluster Analysis (LT6)
Statistical methods in a Big Data environment
Ryan Jessop
Durham University

Online user browsing generates vast quantities of typically unexploited data. Investigating this data
can be of substantial value to online businesses, and statistics can play a key role by providing
the appropriate tools for exploration, modelling, and inference. The data takes the form of an
anonymous digital footprint associated with each unique visitor. This comprises 106 unique profiles
associated with 107 individual page visits on daily basis.
We consider two problems within this big data area. A customer journey or clickstream is the
sequence of pages seen during a single user’s visit to a website. We consider each page as a discrete
state with probabilities of transitions between the pages, providing the basis for a simple Markov
model. A second problem is that of predicting whether the customer makes a purchase (known as
conversion), which we model via logistic regression in terms of summaries of the profiles browsing
behaviour.

Classification tree methods for panel data using wavelet-transformed
time series
Xin Zhao
University of Leeds

We explore the circumstances under which wavelet-transformed variables have a better classification performance for panel data than using variables on their original scale. Results show that
in most cases, wavelet-transformed data have better than or similar classification accuracy to the
original data with the selection of only genuinely useful explanatory variables. Use of wavelettransformed data provides localized mean and difference variables which can be more effective
than the original variables, provide a means of separating signal from noise, and bring the opportunity for improved interpretation via the consideration of which resolution scales are the most
informative. We consider three methods of aggregating panel data to classify at the individuallevel. This is illustrated with simulated data and data gathered during liver trans- plantation.
Methods based on aggregating individual level data before classification step outperform methods
which rely solely on the combining of time-point classifications.

A latent transition analysis of older adults pain
Aoife O’Neill
University of Limerick

Pain in older adults is associated with increased morbidity and reduced quality of life. It is of
interest to investigated how groups of pain change over time and what influences individuals to
prospectively transition to a group of either improved or worsened pain.
Latent transition analysis (LTA) is a longitudinal, model-based approach, to identifying underlying
subgroups in a population. LTA was used to model the change over time in pain of older adults,
using data from The Irish Longitudinal Study on Ageing (n=6,917). Further analysis was done to
predict baseline latent membership and transition probabilities between classes over time.
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Three latent classes were identified based on four pain indicators and were characterised as ’No
Pain’, ’Low Impact Pain’ and ’High Impact Pain’. Results found that poor physical and mental
health increased the risk of transitioning to a more severe pain class from time 1 to time 2.

Incorporating low-frequency atmospheric variability into weather
forecasts through state-dependent post-processing
Sam Allen
University of Exeter

The atmosphere is a chaotic dynamical system. Thus, weather forecasts are heavily reliant on a
perfect measure of the initial conditions; something that is never achieved in practice. To address
this, weather models are run from a variety of initial conditions to obtain a sample of distinct
forecasts. These individual predictions are then used as explanatory variables in a statistical
model, producing a probabilistic forecast - a process referred to as statistical post-processing. To
what extent can these models incorporate the low-frequency variability inherent in the atmosphere?
And could this improve prognoses of more extreme weather events? Statistical methods can be
used to show that, for prolonged periods of time, the atmosphere resides in different physical states.
We explore whether post-processing conditional on these atmospheric states can yield more skilful
weather forecasts.
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Bioinformatics/Biological Statistics/Biomathematics (LT5)
Phylogenetic Inference using Hamiltonian Monte Carlo
Matthew Robinson
Newcastle University

In phylogenetics, inference is conducted over a product space consisting of tree space and parameter
space. As tree space consists of (2n-3)!! different topologies, MCMC methods are slow to explore it.
During this talk I discuss Hamiltonian Monte Carlo (HMC) and Riemann Manifold Hamiltonian
Monte Carlo (RM-HMC) methods applied to phylogenetics and outline the benefits and costs
involved. I will attempt to provide an understanding of the process by which HMC and RM-HMC
are able to cross different orthants of tree space, how they are to be adapted for the large cost
involved in calculating the likelihood and its derivatives, and issues involved in parameterisation.

Multi-state Event Analysis with Dynamic Longitudinal Covariates and
Time-varying Coefficients
Chuoxin Ma
University of Manchester

An important feature of cardiovascular disease (CVD) is that a growing number of hospitalization
for worsen medical conditions is associated with a higher risk of CVD death. In addition, blood
pressure, which is an important risk factor for cardiac disease, is significantly influenced by prior
CVD history as demonstrated in medical studies. Hence there is a strong argument for the existence
of dynamic feedback mechanism in the disease process. The goal of this manuscript is to develop
a multi-state event model with dynamic longitudinal covariate and semiparametric coefficients
for a better understanding of the disease mechanism. The unknown time-varying coefficients are
estimated via local partial likelihood, with one-step backfitting algorithm to improve computing
efficiency. Consistency and asymptotic normality of the proposed one-step backfitting estimators
are provided. Simulation study shows that our model and estimation procedure perform well. A
data set from the Atherosclerosis Risk in Communities Study is also analysed.

Modification of Cramer-von Mises test with applications in genomics
Alison Telford
University of Leeds

We propose a modification of the Cramer-von Mises test to identify differences between two different
clinical groups. This is motivated by our study on copy number alterations (CNA). CNA is a
structural variation in human genome where some regions have more or less copy number than
the normal two copies. CNA patterns in some genomic regions across patients have been shown
to be associated with disease phenotypes. Our interest is in testing which genomic regions exhibit
different distributions between two clinical groups to discover new genomic markers for phenotypic
identification. Standard statistical tests, including Cramer-von Mises test, are not adequate to
deal with differences in multiple characteristics of the data including multi-modality. We modify
the Cramer-von Mises test by considering an alternative weight function. The results indicate that
our proposed method is preferable to the Cramer-von Mises test when identifying differences in
distributions which are multi-modal.
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The influence of external peer reviewers on funding decisions in grant
applications in NIHR
Lexy Sorrell
University of Plymouth

The National Institute of Health Research (NIHR) is a large, long established national funder of
health research, aiming to select applications for research funding which are of the highest quality
and address important health issues, providing evidence for policy and practice. However, this
selection process is time consuming and costly in terms of human resources: the NIHR staff,
external reviewers and board members. This study is part of the wider Push the Pace project
aiming to reduce the time for research to get from bench to beside, which is currently averaging 10
years in the NIHR research pathway. We use the external reviewers scores along with reviewer and
application characteristics to investigate the influence of external peer reviewers on the funding
decisions made by the board, how many reviewers are needed to review an application; and the
relative value of peer review scores from different kinds of reviewers.
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Session 3: 13:40-15:00 (Wednesday 25th July)
Stochastic Partial Differential Equations (LT7)
Modelling and Inference for the Movement of Interacting Individuals
Jordan Milner
University of Sheffield

Animal movement modelling is typically carried out for an individual animal, losing information
and insights into how animals interact. Moreover, movement modelling is typically carried out in
discrete time, despite limitations with how discrete time models account for missing or irregularly
recorded data. Continuous time models on the other hand do not have such problems and are not
limited by the particular time intervals of a movement dataset.
This talk will present a continuous time approach being developed to realistically model the ways
in which animals influence each others movement. The movement of each animal is modelled as an
Ornstein-Uhlenbeck diffusion process with continuous time behavioural switching, and is placed
within a dominance hierarchy framework to capture the intra-group interactions. Markov chain
Monte Carlo is used to fit the model to data.

Estimating Entropy in the FastICA Method
Paul Smith
University of Leeds

The fastICA algorithm is a popular dimension reduction technique used to reveal patterns in data.
I will show that the approximations used in fastICA can result in patterns not being successfully
recognised. I demonstrate this problem using a two-dimensional example where a clear structure
is immediately visible to the naked eye, but where the projection chosen by fastICA fails to reveal
this structure. This implies that care is needed when applying fastICA. I also discuss how the
problem arises and how it is intrinsically connected to the approximations that form the basis of
the computational efficiency of fastICA.

Non-Markovian Stochastic Models and Biological Transport
Filip Bonja
Queen Mary University of London

Biological systems constantly inherit noise from their surroundings, suggesting to model their
dynamics with probability theory. A plethora of models are based on Langevin equations with
Gaussian white noise; however, recent work has shown that complex biological systems exhibit
anomalous diffusion with memory, respectively indicating a non-Gaussianity and non-Markovianity
in the system.
Here, we model the position of a particle with a Langevin equation where the noise term is given by
a renewal process coupled with smooth memory kernel. A clear mechanism underlying this noise is
given. Due to memory effects, the associated Fokker-Planck Equation contains higher order terms.
Some characteristics of the noise, such as its time differentiable quadratic variation, as well as its
convergence in distribution to Lvy processes, are proven.
Our analysis yields interesting features of the Langevin equation and has the potential to be
applied to a variety of biological systems in which non-Gaussianity and non-Markovianity are both
observed.
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Optimal controls for actuarial use: a study on unemployment insurance
schemes
Jason Anquandah
University of Leeds

Unemployment, identified as one of the key issues in Africa has been on the rise over the years.
This is as a result of an imbalance in the economy due to the relatively slower economic and social
development compared to the swiftly increasing reservoir of human capital being harnessed and
channeled towards the productive sectors of the economy. The aim of this research is to help curb
the unemployment situation in Africa by solving an infinite horizon optimal stopping problem
associated with a model of unemployment insurance scheme. We assumed the dynamics of the
individual’s salary follows the geometric Brownian motion model and under the Markovian setting
reduce the optimal stopping problem to a free-boundary problem. The optimal entry time for the
model is indicated by the first time the salary of the individual exits a specific region that has
boundary conditions. The verification theorem is used to authenticate the solution to the freeboundary problem. The next phase is to complete analysis of the numerical example to determine
how the change in parameters affect the results of the model. In addition, real data related to the
dynamics of an individual’s salary will be applied in the model.
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Machine Learning (LT6)
Shrinkage estimation in regression with categorical covariates
Benjamin Stokell
University of Cambridge

The Lasso and non-convex penalized least-squares estimation are established and effective ways of
performing linear regression where the number of covariates exceeds the number of observations.
However, when the covariates are categorical variables, one typically desires a different form of
shrinkage to that which the aforementioned methods provide, by clustering different levels together.
In this talk, we introduce a new penalty for fitting models that performs this kind of shrinkage.
Although the penalty is necessarily non-convex, we will explain how a fast dynamic programmingtype algorithm can compute exact updates for a block coordinate descent of the resulting objective
function. We study the theoretical properties of the estimator in both the low and high-dimensional
setting, and provide conditions under which it coincides with an oracle least squares solution making
use of the true clusterings of the categories. Simulations show the method is competitive with stateof-the-art approaches for this problem. This is based on joint work with Rajen Shah (University
of Cambridge) and Ryan Tibshirani (Carnegie Mellon University).

Quantifying Uncertainty in Spatial Proteomics
Oliver Crook
University of Camrbidge

Aberrant protein sub-cellular localisation is a hallmark of many diseases, including cancer and
obesity. Thus, studying protein sub-cellular localisation is of vital importance to understand
context specific protein function. We can perform high-resolution and high-throughput mapping of
the sub-cellular proteome using mass spectrometry-based techniques. Some proteins can be found
with a single location within a cell, but up to half of proteins may reside in multiple locations, can
dynamically relocalise, or reside within an unknown functional compartment. These considerations
lead to uncertainty in associating a protein to a single location. We present semi-supervised nonparametric Bayesian methods to quantify uncertainty in protein localisation and demonstrate that
quantifying uncertainty provides insightful biological results.

Multiplicative Latent Force Models
Daniel Tait
University of Edinburgh

Bayesian modelling of dynamic systems must necessarily achieve a compromise between providing
a complete mechanistic specification of the process while retaining the flexibility to handle those
situations in which data is sparse relative to model complexity, or a full specification is hard to
motivate. Latent force models achieve this dual aim by specifying a parsimonious linear evolution
equation along with a flexible additive Gaussian processes forcing term. In this work we extend the
latent force framework by allowing multiplicative interactions between the state and force variables.
This allows for the embedding of additional geometric structure into the model at the expense of a
tractable posterior. In order to carry out inference we therefore introduce a method based on the
use of Neumann series expansions which enables us to construct a complete data approximation to
the intractable posterior and thereby demonstrate both a Monte-Carlo and a variational Bayesian
inference method.
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Uncertainty Quantification for Numerical Models With Two Solution
Classes
Louise Kimpton
University of Exeter

Some complex numerical models have two or more distinct solutions. These can include tipping
points and bifurcations, many being discontinuous across the separate solutions. Illustrations
include climate systems (e.g. overturning circulation) and biological systems (e.g. networks modelling the human brain). Also, a computer model may fail to complete in specific regions, and we
want to predict these regions to avoid future model runs doomed to fail. We look into identifying
these regions using a latent Gaussian process (GP) that acts as an unobserved quantity to help
identify the boundary between regions. Initially just two output solutions are considered. Given
only minimal information from a set of initial inputs and their associated output, each input value
is given a corresponding class label; negative for solution 1 and positive for solution 2. The latent GP is estimated using this limited information through MCMC sampling, and a threshold
(normally zero) defines the boundary.
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Clinical Trials (LT5)
Non-inferiority margin setting from indirect comparison
Enass Duro
University of Sheffield

In clinical trials, the use of indirect comparison associated with several methodological and regulatory challenges especially in non-inferiority trials. The indirect comparison is a comparison
between two or more treatments or regimens that have not been tested in the same trial. In a
non-inferiority trial (NI), an experimental treatment is compared with an established treatment
(active control) rather than placebo to demonstrate that the experimental treatment is no worse
than established. we aimed to investigate possible biases and complications that arise with setting
non-inferiority margin (M) using indirect comparison for the situation where there is a wish to
make a retrospective indirect comparison of the experimental treatment with historical placebo.
Also, we will investigate the pros and cons of using frequentist versus Bayesian methods to set
non-inferiority margin.

Using Health Economics in the Design, Monitoring and Analysis of
Adaptive Clinical Trials
Laura Flight
University of Sheffield

Adaptive designs use data collected as a trial progresses to inform modifications to the trial,
without compromising validity or integrity. These designs offer an alternative to the traditional
‘fixed’ sample size design trial where the data are not formally examined until the trial has ended.
Adaptive designs have the potential to directly benefit patients and healthcare providers ethically
and financially.
Adaptive trials are commonly designed such that interim decisions and modifications are based on
clinical effectiveness. Despite its importance cost-effectiveness is often only secondary to clinical
outcomes. It is currently unclear what impact adaptive designs have on health economic analyses.
Additionally, opportunities are potentially being missed to incorporate health economics into the
adaptive trial at the design, monitoring and analysis stages.
This research aims to explore whether adaptive designs and health economics can be used together
to increase the efficiency of health technology assessments without compromising accuracy.

Towards personalised blood inter-donation intervals: A study of
modifiers of the effect of randomised inter-donation intervals on blood
donations and low haemoglobin deferrals
Andrew Browne
University of Cambridge

The INTERVAL trial randomised 45,000 blood donors to donate blood at 8, 10 and 12 weeks
(standard) for men, and 12, 14 and 16 weeks (standard) for women. More frequent inter-donation
intervals increased units of blood donated over 2-years, but increased low haemoglobin deferrals,
and decreased haemoglobin and ferritin levels.
We use data from the trial to assess modifiers of the effect of randomised inter-donation intervals on
these outcomes among several characteristics recorded at baseline that may suggest if a donor will
make more donations, be deferred more, or have reduced haemoglobin or ferritin levels if allocated
a certain inter-donation interval.
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Interactions with randomised group were assessed in multivariable linear regression for number of
donations, haemoglobin levels, and loge ferritin levels; and logistic regression for low haemoglobin
deferrals. Analyses showed that factors influencing the outcomes included baseline ferritin and
haemoglobin levels. The change in R2 after adding interactions is minimal.

Improving efficiency of pressure ulcer prevention trials
Isabelle Smith
University of Leeds

Pressure ulcers (PUs) are defined as a localized injury to the skin and/or underlying tissue, as a
result of pressure and/or shear. PUs are classified on a 4 point ordinal scale from 1-4 with 4 the
most severe category. Clinical trials of PU prevention strategies are usually analysed by combining
repeated assessments of multiple skin sites within a patient to either a binary (development of a new
PU) or a time to event endpoint (time to development of first new PU). Multistate models of PU
onset and progression have the potential to increase efficiency of estimation of treatment effects and
provide additional information. The assumptions required for different models, their implications
and validity in this context will be presented. Efficiency (type II error rates) of different methods
will be explored using simulation studies. Challenges in fitting more complicated models will be
described.
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Session 4: 15:40-17:00 (Wednesday 25th July)
Ecology (LT7)
Massive, multivariate and messy: the curious case of amplicon data
Sarah Johnston
Cardiff University

DNA amplicon data is widespread in community ecology and microbiology, but the data inherently
have undesirable properties: in particular, the huge differences in sampling depth within each
dataset. This is commonly dealt with by rarefying, randomly subsampling the data down to even
depth. The practice has encountered valid criticism, but there is a shortage of robust alternatives
and it remains a controversial area. I demonstrate a new workflow for plotting and common types
of analysis that avoids rarefying by using statistical models and other methods that explicitly take
the data properties into account. These relatively simple approaches allow amplicon data to be
analysed without arbitrarily discarding large portions of the dataset.

Modelling the Collective Movement of Reindeer
Fay Frost
University of Sheffield

With the recent evolution of GPS tracking systems, animal movement models are growing in accuracy and more interesting biological and ecological questions can be answered. In addition, the
ability to have mass tagging of individuals allows us to generate large data-sets of simultaneous locations. Learning about animal interactions with the environment can have significant applications
for conservation, food and disease spread. However, many current movement models and statistical
techniques are inadequate, especially when considering the collective movement of a species. Most
techniques focus on individual- level behaviour without a coherent model of movement across all
individuals. I will discuss one particular model which considers the movement of a group as a
whole and the applications this has for modelling reindeer movement.

Do animals move like statistical samplers?
Théo Michelot
University of Sheffield

The study of animal movement is important in ecology, to inform management and conservation
decisions. Many statistical models have been developed over the last two decades to analyse animal
movement data. Some focus on modelling short-term movement dynamics (e.g. random walks),
while others focus on the long-term distribution in space (e.g. spatial point processes). Although
it is natural to think of the latter as the consequence of the former, there are no established models
to link the two scales. In this talk, I will argue that an animal is just like a Markov chain Monte
Carlo (MCMC) algorithm, sampling from some spatial distribution as it moves. I will explain how
a MCMC algorithm can be viewed as a movement model, and use this approach to investigate the
drivers of movement decisions in a plains zebra.
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An algorithm for inferring sites of interest
Rhys Munden
University of Sheffield

Due to recent advances in tracking technology, we are now able to acquire animal locations at a
sub-second resolution, however many of the current Mathematical tools used to analyse the data
are computationally too slow. In this talk I will explain how we adapted a previous algorithm to
better cope with such huge datasets. The algorithm itself is used to identify an animals sites of
interest, which will be areas that they spend a long time in the vicinity of. By identifying these sites
we are then able to simplify the animals path to a Markov-chain description, which highlights the
broad-scale movement decisions. This leads to a better understanding of the motivations behind
an animals movements.
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Image Processing (LT6)
Going beyond the diffraction limit: Bayesian modelling for STORM
imaging
Dimitrios Kiagias
University of Sheffield

Super resolution microscopy techniques which allow imaging beyond the diffraction limit are in
the forefront of understanding living systems. Stochastic Optical Reconstruction Microscopy
(STORM) randomly turns on a sparse subset of photo-switchable molecules at a given time, enabling temporal resolution of events occurring closer than the diffraction limit. Stacks of images,
represented by lattices of intensities, are produced over time making dynamic counting and localising of events the key to understanding biological structures and interactions inside living cells. A
novel state space counting scheme is presented, based on pattern functions which take into consideration the location of a single event within a lattice. These functions model spatially the diffusion
of light along its neighbouring region, often described by the point spread function (PSF), whereas
a Bayesian framework facilitates coherent propagation of uncertainty both in space and time. We
use a Markov transition scheme that takes into account the so-called photobleaching effect and
drives time dynamics. This approach allows for inference on overlapping PSFs of two adjacent
events, which has been relatively unexplored.

Binary Image Analysis - Application in Flow Cytometry
Kevin Brosnan
University of Limerick

Flow cytometry, an emerging state-of-the-art device in microbiology, medical diagnostics and dairy
science, produces data which lies in a 2-dimensional lattice grid. The recorded data can thus be
represented as a binary image, where a value of 1 denotes a recorded observation. Image analysis to
date has focused on the use of Markov random fields with an energy function which encourages local
neighbouring pixels to be in agreement. The minimisation of the energy function is the objective
of image analysis, however the energy function in image analysis is often unknown. Specifying each
pixel of the image to be modelled by a Bernoulli trial allows the statistical properties of the energy
function to be explored. The statistical properties of the energy function are utilised to adapt the
existing simulated annealing approach and to implement an improved multi-resolution algorithm
for analysis of binary images.

Bayesian approaches to estimating the flow field of water, induced by
burrowing lugworms, in marine sediments
Dónal Harkin
University of Surrey

Flushing burrows with water, oxygenating typically anoxic sediments, is commonly referred to as
bioirrigation. Flows induced by bioirrigation can be quantified using images, depicting the spatial
distribution of a fluorescent tracer. Knowledge of these flows is desired because it enables better
understanding of altered fluxes and solute transport between the sediment and overlying water.
When using “real” images, i.e. when the underlying flow is unknown, residual errors cannot be
computed to quantify uncertainty. Despite this, observations can be used to update prior guesses
of the uncertainty in the system with the Bayesian paradigm.
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We define our prior knowledge of flows induced by bioirrigation, which are assumed to be proportional to observed image intensities, as a Gaussian distribution. However, the posterior mean
appears to be compressible in regions where burrowing does not take place, which is not physically consistent. We investigate stream function reformulations; a common approach to enforce
incompressibility.

Empirical Null Filter with Applications in 3D Printing Inspection
Sherman Ip
University of Warwick

X-ray computed tomography (CT) can be used for defect detection in 3D printing. The object
is scanned at multiple angles to reconstruct the object in 3D space. The process can be time
consuming. It was investigated if it is possible to conduct defect detection from a single scan to
speed up the quality control procedure. An experiment was conducted, a 3D printed sample was
manufactured with voids to see if they can be detected.
Software (aRTist) was used to simulate the scan and it was compared with the x-ray acquisition
under the face of uncertainty. However the software, and the information provided to it, was not
perfect which led to model misspecification and incorrect inference. The empirical null filter was
proposed. It adjust each pixel statistic so that inference was done by comparing each pixel with
the majority of its local pixels, reducing the number of false positives.
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Random Walks (LT5)
Mixing time for a random walk on the hypercube
Roberta Merli
University of York

In this project, we generalise a recent paper by Evita Nestoridi which studies the random walk on
the hypercube Z2n that at each step randomly chooses a fixed number k of coordinates and then
flips them. That paper shows that the mixing time is of order nk log n and that, when k = o(n),
the random walk exhibits a cutoff in total variation distance.
We investigate bounds for the mixing time of a similar random walk, in which the number of
coordinates flipped at each step is now allowed to be chosen at random.

Biased Consensus Games
David Kohan Marzagao
King’s College London

Consider a consensus game played in a cycle with odd length. This game progresses such that, at
each round, each node chooses one neighbour at random with equal probability and copy its colour.
All changes are made synchronously. We say that the game ends when there is only one colour
left. In order to formalise this stochastic process, we consider the random variable {St : t ≥ 0} as
a function that colours each node in the graph at time t.
The celebrated results from Hassin and Peleg provide a solution not only for cycles of odd length,
but for all non-bipartite undirected graphs. Given the initial configuration
of a game played in a
P
v
graph G = (V, E), the probability of consensus in blue is given by v∈V (b) deg
2|E| , where V (b) is the
set of nodes currently coloured blue and |E| is the number of edges of G. This can be proven by
simply showing that this equation is a martingale with respect to the configuration of the game,
which, in turn, is a Markov chain defined by the previous configuration and the nodes’ algorithms.
In this talk, we consider the problem above but with a twist. Assume that a given game ended
in, say, blue consensus. We assume this game will be played again. However, this time, all nodes
will have an equal bias towards blue. This bias can be understood as a weight on each neighbour’s
colour. Consider the case with two colours. We derive a formula for the probability of consensus in
each of the two colours given the initial configuration of this game played in a cycle of odd length
and the bias for each colour. Results from the literature can be used to generalise it for any cycle.

Large Deviations of the Ising model at low temperature: a renewal
theory approach
Clare Wallace
Durham Unuversity

We bring a probabilistic approach to a particular question in the Ising model. We fix the total
magnetisation of the model, and look at the distribution of the resulting shape of the boundary
between areas with positive and negative spins. The Law of Large Numbers and results from
random graph models tell us that, on the n−1 scale, we will see one giant component, with an
approximately circular shape. We use the theory of random walks to find an equivalent to the
Central Limit Theorem describing the fluctuations, on an n−1/2 scale, away from this limiting
shape.
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Random-to-Random shuffling
Oliver Matheau-Raven
University of York

Random-to-Random shuffling involves removing a card and placing it back into the deck uniformly
at random. We show how a card shuffle may be viewed as a random walk on the symmetric group
and give a description of how algebraic techniques can be used to analyse the speed at which this
random walk converges to the uniform distribution. The Random-to-Random shuffle was recently
analysed by Dieker and Saliola. They uncovered a remarkable branching structure involving Young
diagrams which allows us to label the eigenvalues for this shuffle. After analysis of the eigenvalues
we find the number of shuffles required to get close to uniform is (3/4) nlog(n) +cn. For a deck of
52 cards this is approximately 154 random-to-random shuffles.
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Session 5: 09:00-10:40 (Thursday 26th July)
Applied Probability I (LT7)
A neutral stochastic model for mitochondrial DNA mutants’ expansion
in skeletal muscle fibres
Ferdinando Insalata
Imperial College London

Mitochondria are specialised organelles whose main function is to provide the eukaryotic cell with
energy. They have their own DNA, mitochondrial DNA (mtDNA). Mitochondrial diseases are
devastating conditions which stem from inherited or spontaneous mutations in nuclear of mtDNA.
A mathematical description of the evolution of the genome of mitochondria is invaluable, since it
allows medical researchers to identify the factors which cause mutations to proliferate.
In this talk, we focus on the mtDNA of muscle fibres. Experimentally, it is observed that mutation
expand during ageing. We present a stochastic description (through a Master Equation) of the
system that predicts mutants expansion without positive selection in their favour or, interestingly,
also in the presence of a weak negative selection. Our results are mainly computational, obtained by
means of stochastic simulation through Gillespie algorithm, and we propose an analytical account
that sheds light on the mechanism responsible for this effect.

A modified pareto distribution using alpha-power transformation
Shumaila Ehtisham
Islamia College, Peshawar, Pakistan

In Statistical distribution theory, considering an additional parameter to classical distributions is
a usual practice. In this study, a new distribution referred to as Alpha-Power Pareto distribution
is introduced by including an extra parameter. Several properties of the proposed distribution
including explicit expressions for the moment generating function, mode, quantiles, entropies and
order statistics are obtained. Unknown parameters have been estimated by using maximum likelihood estimation technique. Two real datasets have been considered to examine the usefulness of
the proposed distribution. It has been observed that Alpha-Power Pareto distribution outperforms
while compared to different variants of Pareto distribution on the basis of model selection criteria.

To preliminary test or not to preliminary test, that is the question.
Ben Derrick
University of the West of England, Bristol

Despite the consequences of violations to the assumptions of statistical tests, there is often neglect
in published works to report on the assumptions of the tests performed. Preliminary testing the
assumptions prior to preforming the test is done routinely by some researchers, and some do in an
ad-hoc manner. Literature and opinions on these contrasting approaches are discussed.
Complications with preliminary testing arise due to each assumption having many possible preliminary tests that could be performed. In addition the arbitrary 5% significance level is often used
but this need not be standard. In the comparison of two independent samples, the significance level
for the preliminary tests is considered, along with two preliminary tests for equality of variances,
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and two preliminary tests for normality. The results indicate that preliminary testing may not be
unreasonable, if the analysis strategy is determined at the study design stage.

On the equivalence of two taxed spectrally negative Lévy processes
Dalal Alghanim
University of Manchester

We study two stochastic process models for loss-carried-forward taxation on the wealth of a large
company. The models are based upon a Lévy process X, which represents the wealth of the
company without taxation, and both are defined such that tax is applied only as the wealth of the
company increases. In one process, denoted U , the tax rate depends on the value of the underlying
Lévy process X at the time that tax is taken out, whereas in the other process, say V , the tax
rate depends on the value of the taxed process V itself. We show the existence of the process
V , under simple conditions, and demonstrate that there is a one-to-one correspondence between
the two types of taxation. Using this, we find simple expressions for the net present value of tax
paid until ruin of the company, among other functionals. Our results help to clarify the existing
literature on processes with tax.

Extinction time of epidemics in large populations: the subcritical SIRS
model
Jingran Zhai
Queen Mary, University of London

The stochastic SIRS model is a continuous-time Markov jump process describing the spread of
infectious diseases with significant but temporary immunity in a homogeneous-mixing, closed population of size N . The extinction time of an epidemic is an important quantity in public health
policy-making. In particular, we study the near-critical regime, where the transmission rate λ and
the recovery rate µ are about equal, in order to gain insight on, e.g., the behaviours of a pathogen
under vaccination programme.
We derive the asymptotic distribution of the extinction time of the Markovian SIRS model in its
subcritical and near-critical parameter regimes, as N → ∞. Our current results cover the cases
where either [a] both the basic reproduction number R0 = µλ and the ratio of the rate of waning
immunity γ to µ, are constants independent of N , or [b] µγ approaches 0 at a speed of at least some
γ
negative power of N , and µ−λ
→ 0, as N → ∞.
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Bayesian Methods/Bayesian Statistics (LT6)
Evidence evaluation and functional data analysis
Ya-Ting Chang
University of Edinburgh

A mathematical formulation is developed for a likelihood ratio as a measure of support for a
proposition over another when the data are functions. The propositions considered are those of
common source and of different sources for two sets of data where one of them has a known
source of origin and the other does not. Hierarchical models that take account of between- and
within-source variation are developed. B-splines are used in the models for dimension reduction.
Two models are considered. Both model the function with B-splines. The first model assumes an
autoregressive model of order 1 for the correlation matrix of the data. The second model considers
general between and within-group covariance matrices, with diagonal matrices as a special case,
for the coefficients of the splines. The models are tested on microspectrophotometry data for pen
inks and for cotton and woollen fibres.

Stochastic Gradient Descent for Bayesian Optimal Design
Sophie Harbisher
Newcastle University

Bayesian experimental design aims to find a design which maximises an expected utility function
where the expectation is with respect to the unknown data and model parameters. Typically, the
utility function is chosen in accordance to the aims of the experiment. For this approach, difficulties
arise as the expected utility is typically intractable and difficult to optimise numerically. We use
stochastic gradient descent methods targeting the optimal design. Using this method we have
guaranteed convergence to a local optimum. We can then identify the global optimum by varying
the initial conditions and selecting the design with the highest expected utility. This method can
scale to finding high dimensional designs. We illustrate this approach with an application to a
pharmacokinetic model.

Wavelet Monte Carlo - a new sampling algorithm
Lukas Cironis
University of Leeds

We present Wavelet Monte Carlo (WMC) - a novel sampling algorithm that is able to produce
independent samples from a non-standard distribution of interest when a direct sampling approach
is not viable. The WMC combines the theory of wavelets and survival analysis to produce the
original sampling method that could be an alternative to more popular MCMC methods. The
algorithm has no issue of dealing with multi-modal distributions and exploring sample space of
interest, the absence of a chain between individual samples allows a user to easily parallelise the
algorithm and utilise several CPU or GPU cores, in addition to this none of the samples are rejected
in the process, so N samples from a starting distribution guarantee N realisations from the target.
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Monitoring Renal Failure: An application of Dynamic Models
Jordan Oakley
Durham University

Evidence suggests that changes in urine output and blood chemistries indicate injury to the kidney.
These changes are warnings of serious clinical consequences, but traditionally most studies emphasise the most severe reduction in kidney function. It has only been recently that minor decreases
of kidney function have been recognised as potentially important. Identifying and intervening in
patients with minor decreases in kidney function is clinically important as this can prevent patients
from reaching kidney failure.
The KDIGO (Kidney Disease Improving Global Outcomes) guidelines are currently used worldwide
to identify a whole range of levels of kidney injury. In this presentation I will discuss how the
KDIGO guidelines are too sensitive when classifying adverse outcomes due to kidney deterioration
and show how dynamic models offer a powerful framework for the modelling and analysis of noisy
time series which are subject to abrupt changes in pattern.

Optimisation using Bayes linear emulators
Jonathan Owen
Durham University

Complex mathematical computer models are used across many scientific disciplines to improve
the understanding of the behaviour of the physical system and provide decision support. These
often require the specification of a large number of unknown model parameters; involve a choice
of decision parameters; and take a long time to evaluate. Optimisation problems are a common
example of decision support tasks for which the slow speed of the simulator renders traditional
optimisation methods intractable as they require a large number of model evaluations. Instead,
the model is substituted for Bayesian emulators which provide a fast, statistical approximation for
a computer model, yielding predictions for as yet unevaluated parameter settings, along with a
corresponding quantification of uncertainty. This robust and efficient technique is implemented in
a Bayes linear approach and illustrated through an application to a systems biology model.

48

Data Analysis (LT5)
Local White Noise Testing
Kathryn Leeming
University of Bristol

Frequently in time series analysis, residuals of fitted models are tested to check that they are
consistent with white noise, as this indicates a good fit. In this talk we discuss what commonly
used tests such as the Ljung-Box and Barlett tests measure, and use simulation to investigate their
statistical properties. From this we motivate a new test for white noise based upon the wavelet
spectrum. Our test works locally in time, rather than testing the entire series at once. Hence,
our local test has the potential to identify areas of poor fit that are missed when considering the
complete series of residuals.

Manifold valued data analysis of samples of networks
Katie Severn
University of Nottingham

We will consider how to analyse samples of networks, supposing each network is represented as
a graph Laplacian matrix. Graph Laplacians are non-Euclidean objects, this presents a problem
as standard statistical results are not guaranteed to lie in the space of graph Laplacians. We
will introduce a novel projection in terms of which we define a mean and generalisations of other
Euclidean statistical methods for samples of graph Laplacians, including principal component analysis. We focus on the particular application of analysing samples of text documents as networks,
where nodes are thought of as words and edges are present between collocating words. We will
demonstrate our work on a set of 19th century novels.

Analysing change in language usage across time using large text corpora
Rachel Carrington
University of Nottingham

Text mining is an ever growing area of research interest, due to the large amount of text data
now available. Of particular interest in linguistic applications is being able to determine how
words change over time, both in meaning and in usage. We propose a new method based on
matrix factorization techniques which aims to represent words as vectors or embeddings which are
continuous functions of time. From the movement of the words in the embedding space, relative to
time, it is possible to deduce relative changes in word usage. We show that under certain conditions
it is possible to test for the significance of the time component in the model.
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The Deffuant model of opinion dynamics with convergence parameter
less than 1/2.
Susan Fennell
University of Limerick

In the Deffuant model of opinion dynamics, pairs of individuals interact if their difference in opinion
is below some threshold. If interaction occurs, their opinion difference is reduced by an amount
governed by a convergence parameter µ. When µ = 1/2, the post-interaction opinion for each of
the two individuals is simply the average of the two prior opinions (i.e., their opinions become the
same), and the final opinion distribution consists of clusters of individuals with identical opinions.
We investigate how the final opinion distribution changes when the convergence parameter is
reduced. In particular, we consider a large population on a fully connected network, in which case
the dynamics can be described by a rate equation for the opinion distribution; solutions to this
equation provide useful insights into the final opinion distribution (and indeed the distribution at
any time point).

The Analysis of Screening Experiments Using APC-criterion
Abu Zar Md. Shafiullah
University of Auckland

Unreplicated two-level designs are often used for screening experiments where the goal is to accommodate many effects using a small number of runs. Analysis of data from saturated designs
is challenging since the experimental variability cannot be estimated and classical hypothesis tests
for significance are not possible due to a lack of degrees of freedom. In addition, the analysis of
screening experiments has the inherent challenge of controlling false positives rates since the selection of inert effects often makes the subsequent experiments inefficient or expensive. An AIC-style
criterion called the APC (all possible comparisons) criterion is proposed for analysing orthogonal
designs. Given the maximum model size (m) and level of error control (α) the procedure provides
strong control of errors at α level. The procedure of APC-criterion is modified to analyse efficient (D-optimal) designs when orthogonal designs are not possible. The procedures are further
combined to consider few two-factor interactions.
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Session 6: 11:20-12:40 (Thursday 26th July)
Applied Probability II (LT7)
Fractional Brownian motion on classical Wiener space
Jiawei Li
University of Oxford

Fractional Brownian motion (BtH )t≥0 is a centred Gaussian process, and its properties is determined
by the Hurst parameter H, taking values in (0, 1). In this talk, I will introduce fractional Brownian
motion, classical Wiener space and (r, p)-capacities defined on this space in Malliavin’s manner. I
regard fractional Brownian motion as a Wiener functional, and study several interesting sample
paths properties, including non-differentiability, modulus of continuity, law of iterated logarithm
etc. with respect to classical Wiener capacities.

A new parameterization of the many-sources asymptotic for
single-server queues
Bemsibom Toh
Heriot-Watt University

The classical many-sources asymptotic regime of the single server queue is widely known and
exhaustively studied. However, it is limited in that it does not enable the study of different traffic
regimes, and how they interact with each other.
In this talk, we present a new parameterization of the many-sources asymptotic regime, indexed
by α and β. The parameter α is used to control the threshold size scaling, while the parameter β
controls the excess service rate above the arrival rate. We also present new large deviations bounds
for threshold overflow probabilities for different values of α and β.

Comparison of methods for estimating distance of nearest transmitter
in a cellular radio network
Amy Middleton
University of Bath

Ideally in a cellular radio network radio transmitters are placed in locations chosen to optimise
network coverage and minimise interference between transmitters. However, with some new technologies it will not be possible to pre-plan or perhaps know the locations of transmitters. We
consider a model where the locations of radio transmitters are not pre-planned and instead are
chosen independently. In this case the ability of a transmitter to determine the distance to its
nearest neighbour is important for choosing an optimal transmit power that maximises coverage
and minimises interference. The ability of transmitters to discover the distance to their nearest neighbour and respond appropriately gives the network of transmitters the property of being
self-organising.
In our model the locations of the radio transmitters are random and distributed according to a
Poisson process. We assume that the signal strength at distance r from a transmitter follows a
path-loss law r−γ where γ is a fixed variable. It is then possible to estimate the distance to the
nearest neighbour based on the total signal received at a given point. Methods for finding this
estimation include a simple estimate and two improvements on this method which I will detail.
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Stochastic and semi-stochastic gradient descent in speech
disambiguation
Gwzdz Maja
University of Munich

The poster demonstrates the theoretical foundations of stochastic optimisation algorithms with a
particular focus on stochastic and semi-stochastic gradient descent. In general terms, the former
is considered well-suited to large datasets (as opposed to the non-stochastic gradient descent algorithm), while the latter has the advantage of a faster convergence rate (usually attributed to
deterministic algorithms). The theoretical introduction is then used in the main part of the poster,
where I present an application of the aforementioned optimisation methods to the domain of speech
disambiguation (in my approach, the term refers to the automatic classifi
cation of subtle speech events, such as the acoustic difference between quoted vs unquoted strings).
The data are drawn from two acoustic experiments, which I conducted in laboratory conditions.
Based on my results (a recognition rate of 95%), I wish to argue that these optimisation algorithms
constitute a very promising solution in various speech processing tasks.
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Nonparametric Inference (LT6)
Statistical Inference on Stratified Manifolds
Charles Xi Yan
University of Nottingham

Stratified manifolds are metric spaces consisting of strata of different dimensions that are ”stuck
together” in a suitable way. One type of stratified space is the so-called open book, the simplest
of which is the 3-Spider. An important area of application of stratified spaces is to random tree
structures, such as phylogenetic trees. However, it is not easy to construct parametric models on
stratified manifolds. For this reason, a non-parametric approach to inference based on empirical
likelihood has been investigated. By bootstrap replicates and bootstrap calibration, confidence
regions can be constructed. To further the study, the core of such an inference, Wilk’s Theorem,
on different manifolds is introduced. Wilk’s theorem has been proved by Owen on the Euclidean
Space. Empirical likelihood is also applied to a second example, the unit sphere. By considering
the extrinsic mean and intrinsic mean, Wilk’s Theorem is proved again.

Bivariate visualisations â past and present
Eirini Koutoumanou
University College London

Bivariate relationships between two continuous random variables can be visualised via robust
methods such as bivariate box plots, rel phots, quel plots and more. Their ultimate goal is to
visually represent estimates of centre, spread, shape and strength of the bivariate association. In
this talk, I review the evolution and development of such methods and discuss their advantages
and disadvantages.
A specific case of the application of such bivariate plots refers to the construction of bivariate centile
charts. I discuss how these have been proposed in the past, for example via dispersion ellipsoids
based on the assumption of the bivariate Normal distribution, along with the most recent advances
in this area, e.g. via convex hulls.
I will illustrate these ideas analysing a large dataset on ages at marriage of Australian wives and
husbands from the beginning of the 20th century.

Nonparametric method for functional regression with multivariate
functional responses
Kurdistan M.Taher Omar
University of Leicester

Ferraty, Van Keilegom, and Vieu (2012) proposed the nonparametric regression model when the
response and the covariate are both functional. In this paper, we expand upon their research by
proposing two new models: we first extend the Individual functional responses to multivariate
functional responses; secondly we take the correlation among different functional responses in to
account. We utilize the functional kernel with an automatic bandwidth selection by the crossvalidation procedure and a semi-metric build on the functional principle component analysis for
the measure of the proximity between curves. The performance of these models is measured by
calculating mean square error (MSE). The proposed models are illustrated through a simulation
data and a real data example in UK weather. After we checked all the scenarios, the multivariate
functional responses model with correlation (MFRC) performs better than other models, in the
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sight that the mean square error is lower. The MFRC model takes advantage of covariance between
different functional responses and therefore improves the accuracy of prediction.

Adaptation in log-concave density estimation
Oliver Feng
University of Cambridge

A density on Rd is said to be log-concave if its logarithm is a concave function. The class of all
such densities encompasses many of the most commonly encountered parametric families and can
be viewed as a natural infinite-dimensional generalisation of the class of Gaussian densities. The
estimation of an unknown log-concave density f0 on Rd based on an i.i.d. sample X1 , X2 , . . . , Xn ∼
F0 represents a central problem in the area of non-parametric inference under shape constraints.
The log-concave maximum likelihood estimator fˆn is a fully automatic estimator of f0 in the sense
that it does not require the choice of any tuning parameters, and we study its performance with
respect to global loss functions such as squared Hellinger distance. Our main focus is on the
adaptation behaviour of this estimator in univariate and multivariate settings. Speci
cally, we will discuss some recent results which reveal that the rate of convergence of fˆ0 to f0 in
squared Hellinger distance is essentially parametric (and much faster than the worst-case rate) in
situations where f0 is close to a log-concave density with polyhedral support whose logarithm is
piecewise affne. This talk is based on ongoing work with Arlene Kim, Adityanand Guntuboyina
and Richard Samworth.
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Environmental Statistics (LT5)
Ice Cores and Emulation: Learning More About Antarctic Ice Sheets
Fiona Turner
University of Sheffield

Understanding changes in the Antarctic Ice Sheet since the Last Glacial Maximum (LGM) is necessary to know how it will react to future climate change. Uncertainty exists about the orography
of the ice sheet at the LGM and hence its contribution to sea level changes. This work uses existing
reconstructions to create a statistical prior model of the ice sheet shape; a set of shapes will be
run through a global climate model, and a Gaussian Process emulator will be built to interpolate between these points. Once we have this distribution, we can compare it to water isotope
measurements collected from ice cores to find the best estimate of the ice sheet at the LGM.

Indoor CO2 Prediction for room occupancy estimation: Machine
Learning Approach
Chika Ugwuanyi
University of Strathclyde

Various indoor environments suffer from different kinds of health and energy management issues.
For example, unhealthy indoor environment can affect the general well-being of the occupants.
Also, an unplanned room occupancy can lead to overcrowding and energy inefficiencies. Therefore,
some of these challenges can be solved by knowing the indoor CO 2 levels in advance. And using a
commercially available sensor to obtain indoor environmental data and regularly analyse them to
predict CO2 levels can offer occupants opportunities to manage their indoor environments for their
improved well-being. In the results presented here, 30 days data were obtained from two offices
located at the University of Strathclyde, ensemble methods were applied for better prediction
accuracy. As result obtained from a real-world example, it is advisable that this approach should
serve as a template for future empirical study using other indoor environmental sensor data.

Stratified extreme value analysis of top UK winter wheat yields
Emily Mitchell
University of Nottingham

Winter wheat is the most widely grown crop in the UK. Extreme value theory is employed to
address the sustainability of UK winter wheat production; this appears to be the first application
of extreme value theory in an agricultural setting. We use data from the Farm Business Survey, a
UK-based survey from farms across England and Wales, to model the behaviour of high yields attained from 2006 to 2015. Using a Peaks-Over-Threshold approach to fit distributions, we produce
an estimate of the maximum attainable yield per hectare of land. Furthermore, the inconsistencies
of management practices and locations are accounted for by stratifying about regions and pesticide use. We conclude with a comparison of endpoint estimates between strata and discuss the
implications of our results.

55

Modelling the environmental impacts of aquaculture
Michael Currie
University of Glasgow

Aquaculture accounts for nearly half of the global fish supply and is an expanding industry around
the world. Current farming techniques deposit a range of wastes on the seabed which are dispersed,
creating a zone of impact that is monitored to ensure that agreed quality standards are met.
Monitoring tends to be limited in space and time, typically using grab samples and cores and
this must be supplemented by modelling. In Scotland, the main modelling tool is DEPOMOD. It
predicts the impact of marine cage fish farming on the seabed, given farm (configuration, feeding
rate) and environmental information (bathymetry, water currents). The model has 4 components:
grid generation, particle tracking, resuspension and benthic modules. It includes a term describing
turbulence, using a 3-D random walk. I report on preliminary modelling results exploring the
uncertainty and sensitivity of the modelled impacts to variations in the model input parameters.
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Session 7: 14:00-15:40 (Thursday 26th July)
Random Graphs (LT7)
First-passage-percolation in geometric inhomogeneous random graphs
Bas Lodewijks
University of Bath

We investigate first-passage-percolation, or typical weighted distances in geometric inhomogeneous
random graphs. In this graph model, each vertex is assigned an independent weight and location
in some underlying metric space, and connections between vertices are created independently with
a probability that is a function of their weights and locations. In particular, we investigate the
case where the parameters are such that the degree distribution of the graph follows a power law
with exponent τ ∈ (2, 3) and the edge-weight distribution is such that it produces and explosive
age-dependent branching process with power-law offspring distribution. We prove that the minimal
weighted distance of two uniformly selected vertices converges in distribution to the sum of two
explosion times, that is, no re-scaling is required. Our proof allows for an extension to scale-free
percolation graphs and hyperbolic random graphs as well.

Coexistence in preferential attachment models with location
Mark Yarrow
University of Sheffield

I will discuss an extension of previous work done by Bruce Hajek on the community structure in
preferential attachment graphs. An initial graph G on n vertices each with one of two colours and
one of two locations evolves in discrete time by adding a new vertex at each time step each. Each
vertex is created with one of two locations. A new vertex Vn+1 uses preferential attachment to
select m members of G to attach to with replacement; k of these neighbors are of colour 1 and
m − k are of colour 2. The new vertex Vn+1 has colour 1 with probability pk and colour 2 with
probability 1 − pk .
During this talk I will be exploring this model, Bruce Hajeks model as well as any results we have
found on our extension.

1-Dimensional Soft Random Geometric Graphs and their Applications
to Vehicular Networks
Michael Wilsher
University of Bristol

We investigate the 1-dimensional soft random geometric graph (RGG) and limitations on full
connectivity in these graphs. A 1-D soft RGG is created by generating a Poisson point process on
the line and connecting points according to a connection function that depends on the distance
between the points. Two of the main causes of disconnection are isolated nodes and gaps in the
network, therefore closed form expressions are given for the probability of having no isolated nodes
and for the expected number and variance of the number of connections across a gap. A statistical
analysis of where these gaps occur in the network is then also given.
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Voting and Coalescence on the Dynamic Configuration Model
John Fernley
University of Bath

I derive the order of the consensus time for the voter model on a dynamic version of the configuration model, showing that it agrees with the mean field behaviour through all reasonable regimes.

CP-Nets: Pruning the Dominance Query Tree
Kathryn Laing
University of Leeds

Conditional Preference Networks (CP-Nets) are models for representing a users preferences over
a set of discrete variables. They are of great interest to the artificial intelligence community as
representing and reasoning with preferences is vital for automated decision making, recommender
systems, and product configuration. Dominance queries ask, given two outcomes, which does the
user prefer? Naturally, this is a question we want to be able to answer, but this turns out to be
a NP-hard task. In this talk I shall give a brief overview of CP-nets and introduce my method of
quantifying user preference from a given CP-net. Further, I shall show how this quantification can
improve the efficiency of dominance testing and illustrate how this method performs in comparison
to existing techniques for improving efficiency.
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Statistical Modelling (LT6)
Performance of improved estimators in stratified settings in the
presence of nuisance parameters
Asma Saleh
University College London

There is a persisting interest in methods that can deliver optimal estimation and inference from
models whose parameter space θ can be written in the form θ = (ψ, λ), where ψ is a scalar parameter
of interest and λ is a set of nuisance parameters. Particular interest is on stratified settings when
both the number of strata-specific nuisance parameters and the stratum sample size increase to
infinity. The main challenge with such models is that even basic requirements, like consistency,
from vanilla estimation methods, such as maximum likelihood, are not necessarily satisfied. In this
talk we investigate the performance of the indirect inference, compared to maximum likelihood, in
the basic but challenging setting of binary matched pairs model. To compare the bias of the two
estimators, we implement the simulation-based approach of indirect inference by Kuk (1995) and
present results from a small scale simulation study.

History Matching techniques applied to petroleum reservoir
Helena Nandi Formentin
Durham University - Unicamp

In petroleum engineering, reservoir simulation models are representations of real petroleum fields
used in production forecast and decision-making process. Observed dynamic data (e.g. bottomhole pressure and oil production) support the calibration of reservoir models. We use History
Matching techniques to reduce our highly-dimensional input space - which contains parameters
such as porosity and permeability and fluid properties - through the assimilation of measured
data. We use emulation techniques to explore a simplified simulator of a reservoir model, and
HM processes to reduce the simulators input space. We also perform local and global sensitivity
analysis to explore the relationships between uncertain attributes and simulator outputs.

Nonstationary Gaussian Process Emulation of Computer Models via
Cluster-Based Covariance Mixtures
Victoria Volodina
University of Exeter

A common assumption, adopted when constructing a Gaussian Processes emulator, is the stationarity of the covariance function, implying a global smoothness for the simulator response. However,
stationary Gaussian Processes emulators perform poorly for simulators, that exhibit heterogeneity
and local features. Stationary Gaussian Processes become overconfident in high variability regions
of parameter space and underconfident in regions where the simulator is ?well-behaved?.
We propose a new method of constructing nonstationary Gaussian Processes emulators based on
a spatial covariance structure proposed by Banerjee et al. (2004). We identify L distinct regions
across the input space found from clustering standardized errors from an initial stationary fit and
for each region we define its own covariance function with the corresponding parameters. The
covariance function of the nonstationary GP emulator is a mixture of the L covariance functions
with the mixture parameters derived from the Bayesian clustering.
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Local voronoi tessellations for robust multi-wave calibration of
computer models
Wenzhe Xu
University of Exeter

History matching with Gaussian process emulators is a well-known methodology for the calibration
of computer models based on partial observations (Craig et al., 1996). History matching is a method
that attempts to identify the parts of input parameter space that are likely to result in mismatches
between simulator outputs and observations. A measure called implausibility is used to rule out
parameter settings that are far from the observations. The space that has not yet been ruled out
is called Not Ruled Out Yet (NROY) space.
An easily neglected limitation of this method is that the emulator must simulate the target NROY
space well, else good parameter choices can be ruled out. We show that even when an emulator
validates well on the whole parameter space, good parameter choices can be ruled out in simple test
case. If a Bayesian calibration were tried here, the biases in the NROY region would lead to strong
biases in the calibration. We present novel methods for detecting these cases and calibration
optimal designs for subsequent experiments that ensure the true NROY space is retained and
parameter inference is not biased.

Diagnosing Problems in Stochastic Emulators
Evan Baker
University of Exeter

A large amount of work has focused on the statistical modelling of deterministic computer models
using Gaussian process emulators. More recently there has also been interest in extending these
emulators to account for stochastic computer models as well. Just as it is important to check
whether a deterministic emulator adequately represents the true model, the same applies to these
stochastic emulators. We look at how stochastic emulation can give rise to unique issues with
poorly estimated variance functions, how the current diagnostics sometimes fail to bring attention
to these issues, and so we also provide some new techniques to identify them.
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Medical Statistics (LT5)
Dynamic survival models and generalised linear models for analysing
and extrapolating survival data in health technology assessment
Benjamin Kearns
University of Sheffield

When analysing survival data, there is often interest in parametric modelling of the underlying
hazard function. This can provide insight into how the process evolves over time, and allows
for predictions of the future (extrapolations). This requires flexible models so that estimates
are not reflections of the assumptions imposed by parametric models. Traditional models for
survival data have been criticised for being insufficiently flexible; an alternative is to use generalised
linear models. This framework and its extensions provide very flexible models. Examples include
dynamic survival models, fractional polynomials, and spline-based models. Despite its usefulness,
this approach to analysing survival data is rarely used. This talk describes the models and presents
example case-studies. Particular attention is given to dynamic survival models; as they are based
on time-series methods it is argued that they are more suitable for generating extrapolations.
Possible areas for further research are also identified.

Estimating heterogeneity variance under sparsity
Susan Martin
University of Southampton

The random-effects model is generally the preferred method to conduct a meta-analysis, as it incorporates between-study heterogeneity - the variability between study estimates as a result of
differences in study characteristics. Many medical meta-analyses are concerned with rare-event
data, where zero counts are often observed. In such cases, most pre-existing heterogeneity variance
estimators perform poorly, resulting in the incorrect estimation of overall treatment effect. To estimate heterogeneity variance in this scenario, we propose some novel methods based on generalised
linear mixed models (GLMMs), in particular the Poisson mixed regression model and conditional
logistic mixed regression model. We conducted a simulation study to compare our GLMM-based
techniques with pre-existing heterogeneity variance estimators for use in random-effects binary outcome meta-analyses. We found that our GLMM-based methods appear to perform well in terms
of the estimation of heterogeneity variance with rare-event data, when compared to pre-existing
estimators, especially when sample sizes are unbalanced.

Bayesian Modelling of the Lifespan of Russian Rulers
Anastasia Bashkireva
University of Plymouth

In recent years, a lot of research has reported applications of survival analysis to different types
of data. Analyses of data about the longevity of historical leaders, such as UK prime ministers
or popes, have led to interesting conclusions about changes in lifespan across the centuries. We
base our analysis on a data set about Russian leaders starting from the 9th century. We aim to
understand how longevity depends on covariates such as date, historical period and gender. Some
rulers are either still alive or were murdered, and these therefore contribute censored observations.
We use a Lexis diagram to illustrate our data, including censoring. We model our data using a
Weibull distribution and make inference about unknown parameters in the Bayesian framework.
We make predictions about how long someone with features similar to one of the living Russian
rulers can expect to live, and quantify the uncertainty associated with these predictions.
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Minimax Lower Bounds under Differential Privacy
Andrew Yiu
University of Cambridge

Differential privacy is a probabilistic constraint on how we release data with the aim of protecting
the privacy of the individuals from whom information has been collected. This, however, comes
at the cost of some information loss. In order to quantify this tradeoff, we can turn to minimax
theory, which considers the minimum risk under the worst case scenario. By establishing results
that give us lower bounds on the private minimax risk, we can hope to find (minimax) optimal
procedures for releasing our data, as well as compare with the non-private setting to assess the
statistical cost of implementing differential privacy.

Calibrated Phase II Clinical Trials in Oncology
Andrew Hall
University of Leeds

Phase II oncology designs commonly seek to assess the potential efficacy of a treatment. Singlearm trials comparing against a historic control rate are often used in favour of a randomised study
due to limited resources. A limitation is that the results of the trial can be unreliable as the
historic data specified as the control arm isn’t representative of the sample recruited often as a
result of selection bias. The calibration design (Herson & Carter 1986) was proposed as potential
intermediate between a randomised and single arm trial. The design added a small control group
with the purpose of testing if the historic data was representative in a frequentist framework. We
explore the reasons for the use of single arm trials, their limitations and issues with the calibration
design. We also suggest possible Bayesian designs to be studied in future work which involve
accounting for prior posterior conflict.
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12. Sponsorship Information
XTX Markets
XTX Markets is a leading quantitative-driven electronic
market-maker partnering with counterparties, exchanges
and e-trading venues globally to provide liquidity in the
Equity, FX, Fixed Income and Commodity markets. XTX
provides consistent liquidity, helping market participants
throughout the world obtain the best prices in the various assets classes it covers, regardless of changing market
conditions. XTX solves some of the most interesting problems in financial technology through a collaborative, nonhierarchical approach where everyone is valued. XTX Markets is at the forefront of making financial markets fairer
and more efficient for all.

The London Mathematical Society
The London Mathematical Society (LMS) is the UK’s
learned society for mathematics. Its purpose is the advancement, dissemination and promotion of mathematical
knowledge, both nationally and internationally. The Society carries out the following activities as part of its charitable objectives such as offering conference grants, workshops
and training opportunities aimed at young mathematicians
and early career researchers; sponsors and organises UKwide scientific lectures and meetings for research mathematicians, together with an annual lecture series specifically
aimed at the wider public; and represents mathematics research and education to government and other national policymakers and sponsors.

The Heilbronn Institute for Mathematical Research
The Heilbronn Institute is a national centre supporting research across a range of areas of mathematics in the UK. It
supports mathematics in the UK through Research Fellowships and sabbatical opportunities for mathematicians and
data scientists, and through a programme of conferences,
workshops and focused research activities.
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The Applied Probability Trust

An independent not-for-profit foundation for study and research in the mathematical sciences. The Applied Probability Trust serves the mathematical community by providing
a publishing forum for research and review.

The Galton Institute
The Galton Institute promotes and supports the scientific
exploration of all aspects of human heredity through:
• Education and communication with all interested individuals and groups.
• Stimulating and informing public debate on the social
and ethical implications and relevance to human wellbeing.
• The study and understanding of the historical origins
and development.

The Royal Statistical Society
The Royal Statistical Society is one of the worlds leading
organisations promoting the importance of statistics and
data, and has done so since it was founded in 1834. The
Society is a professional body for all statisticians and data
analysts - wherever they may live - with more than 8,000
members in the UK and across the world.

University of Sheffield Research and Innovation

Think Ahead provide a framework for the continuous professional development of researchers at the University of
Sheffield, supporting individual career ambitions in and beyond academia.
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University of Sheffield Doctoral Development Program

The Doctoral Academy bring great minds together at the
University of Sheffield.

Magic
MAGIC (Mathematics Access Grid Instruction and Collaboration) is a consortium that has been delivering high
quality postgraduate teaching in Mathematics using live
web-based video technology since 2007. Currently twenty
one of the UKs top research Universities share PhD-level
mathematics courses using live web-based video conferencing. Lectures are delivered at one of the Universities and
transmitted live to classrooms around the UK. Students are
able to interact in real time with the lecturers by asking
questions and joining discussions. So far hundreds of advanced mathematics students have benefitted from MAGIC
courses.

The International Biometric Society
The British Region of the IBS (International Biometric Society) was founded in 1948 by eminent statisticians and
biologists of the time, including R.A. Fisher and J.B.S. Haldane. The British and Irish region (formed in 2006) covers
the United Kingdom of Great Britain and Northern Ireland
and also The Republic of Ireland. The general objective of
the society is to promote and extend the use of mathematical and statistical methods in pure and applied biological
sciences.

Taylors of Harrogate
Taylors of Harrogate are an independent family tea and
coffee company from Harrogate in Yorkshire. They have
strong family values, like a love for fairness, quality, creativity and the importance of treating people with respect.
And they’re completely, utterly devoted to the pursuit of
extraordinary flavour.
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Select Statistics
At Select Statistics we deliver high quality data analysis
and support services to a wide range of sectors including
ecommerce, healthcare, education and finance. No two
projects are the same. Our job is to quickly understand
the statistical challenge posed by a project, and to apply
the most appropriate statistical methods to provide the best
solution for our client. What characterises and drives us is
identifying and using the best statistical tools to achieve
greater understanding, improve decision making and solve
practical problems for our clients. We have a core team of
statistical consultants who are all Chartered Statisticians.
They blend exceptional academic credentials with a wealth
of practical experience applying statistical analyses to real
world issues and challenges.

Shell

Shell businesses in the UK are part of The Shell Group, a
global group of energy and petrochemical companies. Their
aim is to meet the energy needs of society, in ways that are
economically, socially and environmentally viable, now and
in the future.

University of Sheffield, School of Mathematics and Statistics
The SoMaS is home to experts in pure mathematics, applied mathematics, and probability and statistics. Their
research helps to bring new understanding to complex,
intricate mathematical structures that build the world.
Sheffield’s pure mathematicians work on some of the most
abstract mathematical challenges, in fields including algebraic geometry and number theory. We are an organiser of
the Transpennine Topology Triangle, a key focal point for
topology research in the UK. To complement our strengths
in bioscience, we also have a critical mass of expertise in
mathematical biology, while other researchers apply their
expertise to particle astrophysics and cosmology, studying
the most fundamental laws of the universe. We host the
internationally renowned Solar Physics and Space Plasma
Research Centre, one of the UK’s largest research groups
in the field.
Our sponsors have been very generous; without there support the RSC 2018 couldn’t have happened. For further details on these please visit our website rsc2018.co.uk where you will find links
to their websites.
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