37th Research Students’ Conference in Probability
and Statistics
Conference Proceedings
28th April - 1st May 2014

Welcome from the Organisers
Dear Delegate,
Welcome to the 37th Research Students’ Conference in Probability and Statistics (RSC)
at the University of Nottingham. The RSC is an annual conference that provides an
opportunity for PhD students from probability and statistics to come together in a
relaxed environment to discuss their research. Against this backdrop, we hope that
new contacts and friendships will be forged.
Whether you are giving a talk, presenting a poster, or simply observing, we hope
that you will find your RSC 2014 experience an enjoyable and memorable one. For
more information on RSC 2014 see ://www.rsc2014.co.uk/or join our RSC 2014 Nottingham Facebook group.
This year’s conference features plenary speakers Jane Hutton, professor of statistics
at the University of Warwick, and Steve Brooks, executive director of Select Statistics
and honorary professor of statistics at Exeter University.
We are looking for potential hosts for RSC 2016 so if you think your institution would
be keen to take part in this exciting project, please let us know. Next year the conference will be held in Leeds.
Lastly, we must give special thanks to all of the sponsors, whose support is vital for
the continuation of the RSC project and to the previous hosts at Southampton and
Lancaster who have helped us to organise this year’s event.
The RSC 2014 Committee
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Timetable of Events
Monday 28th April
13:00 - 15:00

Registration and luggage drop off (Mathematics Building)

15:00 - 16.55

Welcome & Plenary Sessions (Keighton Auditorium)
15:00 - 15.15
15:15 - 16:00
16:05 - 16:45
16:45 - 16:55

Welcome: Heather Pettitt (Committee Chair)
Plenary Talk I: Prof. Steve Brooks
Plenary Talk II: Prof. Jane Hutton
Instructions to Chairs

17:00 - 18:30

Walk to Ancaster Hall and check-in

18:30 - 19:30

Dinner (Ancaster)

20:00 -

Pub Quiz (Ancaster)

Please note that accommodation will not be available before the plenary talks, however there will be time before dinner to check-in and drop off your luggage. Also,
lunch will not be provided but afternoon refreshments will be served. Ancaster bar
will be open from 5pm.

Tuesday 29th April
08:15 - 09:15

Breakfast (Ancaster)

09:30 - 11:15

Session 1 (Pope Building)

11:15 - 11:35

Coffee Break

11:35 - 13:00

Session 2

13:00 - 13:50

Lunch

13:50 - 15:15

Session 3

15:20 - 16:20

Posters (Mathematics Building)

18:00 - 19:00

Dinner (Ancaster)

19:00 Crazy Golf/ Ghost Walk/ Pub Crawl
(Coaches leave Ancaster at 19:00).
Ancaster bar will be open from 4:20pm.
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Wednesday 30th April
08:15 - 09:15

Breakfast (Ancaster)

09:30 - 11:15

Session 4 (Pope Building)

11:15 - 11:35

Coffee Break

11:35 - 13:00

Session 5

13:00 - 14:00

Lunch

14:00 - 15:30

Sponsors’ Presentations

15:30 - 17:00

Sponsors’ Wine Reception

18:45 -

Coaches depart for the Conference Dinner at The Carriage Hall

Ancaster bar will be open from 5pm.

Thursday 1st May
08:15 - 09:15

Breakfast (Ancaster)

09:00 - 10:00

Check out
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Map of University Park

Ancaster Hall (near the west entrance) and buildings 20 (Mathematics) and 27 (Pope)
are of most interest to delegates. Please note that the car park next to Lincoln Hall is
now staff only.
5

Access to the Pope Building

The map above provides the best access route to whichever part of the Pope building
you require at a given time. Please be aware that building works and the general
layout of the building make Pope fairly tricky to navigate so do arrive for sessions in
plenty of time.
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Help, Information and Telephone Numbers

Accommodation:
Ancaster Hall
The University of Nottingham
University Park
Nottingham
NG7 2RE
Telephone (External):

0115 951 3154

Venue Address:
School of Mathematical Sciences
University of Nottingham
University Park
Nottingham
NG7 2RD
Telephone: 0115 951494
Emergency Numbers:
University Security:
Main University Number:

Taxi Firms:
Cabline Taxis (Beeston):
Cable Cars (Beeston):
DG Cars (Nottingham):
Trent Cars (Nottingham):

0115 9513013
0115 9515151

0115 9225226
0115 9229229
0115 9500500
0115 9505050
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Facilities and Transport

Shops:
Coffee shops, a pharmacy and a small SU shop can be found in the Portland building
(number 15 on the map given on page 5). Alternatively, a small convenience store
is located on Woodside Road, less than 5 minutes from the accommodation, which
can be found by exiting campus using the footpath (dotted path running to the left of
Abbey House and Ancaster Hall on your map) and turning right. For more specific
needs, the town of Beeston is a 15 minute walk from Ancaster Hall and Nottingham
is easily accessible by bus.

Transport:
Rail: Both Nottingham and Beeston stations are conveniently located for the university. Taxis (see page 7) can be booked from both stations and should cost £7-£8.
Nottingham station also has a black cab rank and is a 2-3 min walk from Broadmarsh
Bus Station.
Air (East Midlands Airport): A taxi to the university from the terminal forecourt
at the airport will cost approximately £20. Alternatively trains from East Midlands
Parkway run regularly to Beeston and Nottingham or the Nottingham Skylink Bus
(£4 single ticket) runs from the airport every 20 minutes stopping at the Lace Street
stop on University Boulevard (near the South Entrance on your map) a 5-10 minute
walk from the mathematics building.
Bus: From Broadmarsh Bus Station take either the Indigo (IGO) or Skylink (SKY)
buses which run regularly. The QMC (IGO only), Lace Street and University South
stops are all a short walk from the mathematics building. Alternatively, if you find
yourself in the centre of Nottingham, the 35, 36 and Y36 buses stop at QMC and University North stops while the less frequent 34 bus goes into campus and stops outside
the mathematics building. These buses, as well as the Indigo, all run from the Old
Market Square. Please consult the Traveline East Midlands Journey PLanner website
for more accurate public transport advice, citing ’Nottingham University Main Campus Science Department’ as your destination.
Car: The university is best approached from junctions 24 (A543) or 25 (A52) of the
M1. Both A roads lead to the the north entrance which you should use to enter
University Park. Day delegates will need to use main visitor car park opposite the
mathematics building (light blue on your map) for the duration of the conference,
residential delegates who have requested a parking permit should use the orange
car park (see page 5) at Ancaster Hall and pick up a permit from Ancaster reception
(you will not be able to check-in at this time) before walking over to the mathematics
building for registration.
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The RSC 2014 Committee

If you have any questions during your time in Nottingham please feel free to ask any
member of the RSC 2014 Committee. We will be wearing green t-shirts.
Heather Pettitt:
Richard Haydock:
Iker Perez Lopez:
Jake Carson:
Phillip Paine :
Rosanna Cassidy:
Kamonrat Suphawan:
Ben Davis:
Laurence Shaw:
Jon Davies:
Tony Hennessey:
Michael Thomson:

Committee Chair
Co-Chair/Secretary
Sponsorships
Web Design
Entertainment
Conference Dinner
Merchandise
Merchandise
Conference Booklet
General
General
General

Figure 1: From left: Heather Pettitt, Phillip Paine, Kamonrat Suphawan, Laurence
Shaw, Richard Haydock, Ben Davis, Michael Thomson, Jon Davies, Jake Carson and
Iker Pérez López
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The City and University

The City of Nottingham
Nottingham is the biggest city in the East Midlands of England with a population of
over 700,000 in the city and surrounding areas. The city is renowned for it’s variety
of shopping opportunities during the day and its highly acclaimed nightlife, a reputation built on the diversity of restaurants, theatres, cinemas, music venues, clubs
and pubs (three of which claim to be the oldest in the country) within the city. In the
surrounding area, Nottingham is within touching distance of one of the most popular rural tourist destinations in the country in the Peak District and the highly scenic
Vale of Belvoir and, of course Sherwood Forest. Rural charm can, however, be found
far closer to the city centre with Wollaton Park (a short walk from Ancaster Hall) and
Colwick Wood both renowned for their beauty.
The city is most famed for the legend
of Robin Hood and his main adversary
The Sheriff of Nottingham. The city still
embraces these traditions with the entirely ceremonial sheriff position still in
existence to help boost tourism to the
city. Elsewhere the Norman Nottingham Castle, located on Castle Rock, cuts
an imposing figure over the city however it was largely burnt out during
the 1831 riots leaving this once impressive structure as something of an empty
shell. The city is, however, built mainly
upon commerce and although Nottingham has been a major trading hub since
Nottingham Council House in the Old its capture by Danish invaders in 867, it
Market Square in the city centre
really came into its own during the industrial revolution by becoming an international centre of lace manufacture.
Due to the decline of the UK textile industry following World War II, little manufacture takes place today, though many of the attractive buildings still stand in the
Lace Market area. Nottingham has also been the home to many large companies.
Traditionally the Big Three employers of the city were Boots the Chemists, Players
cigarettes and Raleigh cycles, though the latter two have seen their presence in Nottingham significantly diminish. The city is today home to headquarters of sportswear
manufacturers Speedo, high street opticians Vision Express, Games Workshop (creators of the popular Warhammer franchise) and the Paul Smith fashion house (the
designer is a native of the city), as well as being home to HM Revenue and Customs
and the Driving Standards Agency.
In modern times Nottingham has displayed great sporting prowess. Notts County
is the world’s oldest professional football club while local rivals Nottingham (not
10

Notts!) Forest are the only team in Europe to have won more European Championships than domestic league titles thanks to the tricky trees’ two wins in 1979 and
1980 under the guidance of legendary manager Brian Clough. Trent Bridge, home
to the Nottinghamshire county cricket team, is widely regarded as one of the most
beautiful test cricket grounds in the world and Nottingham is also the native land of
Britain’s most famous Winter Olympians, the ice-skaters Jayne Torvill and Christopher Dean as well as world super-middleweight boxing champion Carl Froch. Other
cultural icons from the area can be found in musician Jake Bugg, best known for
his global hit ’Lightning Bolt’, politician Ed Balls who is currently Shadow Chancellor and BAFTA winner Vicky McClure, who is rapidly becoming known as one of
Britain’s finest television actors.

Wollaton Park was used for scenes in the 2011 Batman film, The Dark Night Rises.
It can be accessed by Beeston Lodge which is on Derby Road at the end of the small
footpath opposite Sherwood Hall. See the map on page 5.
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The University of Nottingham
The prestigious University of Nottingham consistently ranks amongst the top 10 universities
in the UK, and the top 100 in the world. One
of the UKs leading research universities, it is
a member of both the Russell Group and Universitas 21, and it won the Times Higher Education UK University of the Year award for
2006/7.
The Trent Building in University The origins of the University can be traced back
Park
to the founding of an adult education school in
1798. Part of the University of London, the University College was formally opened in the city centre in 1881, four years after the
foundation stone was laid by former Prime Minister William Gladstone.
University Park, the current main campus of the University, now 330 acres in size, is
one of the largest university campuses in the UK. With its famous lake and extensive
parkland greenery, it is widely regarded as one of the most attractive campuses in the
country. The centre of study for around 27,000 students, the site includes 12 halls of
residence and 13 listed buildings.
In 2000, the Malaysia campus became the first purpose-built UK university campus
in a foreign country. Originally situated in Kuala Lumpur, it has since been largely
relocated to Semenyih, 30km south of the capital. In 2005 a campus was opened in
Ningbo, making Nottingham the first foreign university to establish an independent
campus in China. Both foreign campuses have earned the University Queens Awards
for Enterprise.

Mathematics and Statistics at Nottingham

The School of Mathematics

The School of Mathematical Sciences consists
of around 100 staff, 90 postgraduates and
an annual intake of about 300 undergraduates. The building itself is situated in Science City at the east end of University Park
campus, near the George Green Science library.
The school has a total of seven
research divisions, covering areas in Pure
Mathematics, Applied Mathematics and Statistics.

The Division of Statistics was ranked 6th in the last Research Assessment Exercise
and has research groups in Epidemic Modelling, Statistical Shape Analysis, Applied
and Theoretical Probability, Statistical Theory and Methodology and Stochastic Modelling in the Biomedical Sciences. The Division also hosts a thriving programme of
seminars, featuring internal, domestic and international speakers.
12
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Accommodation and Meals

Accommodation
Accommodation will be in Ancaster Hall (see page 5), which is a 15 minutes walk
from the mathematics and Pope buildings. Please report to the mathematics building
rather than Ancaster Hall when you arrive. You will be able to leave your luggage
in a secure room during the plenary talks after which members of the committee will
escort everyone over to Ancaster Hall for check-in.
Accommodation is in single en-suite rooms. All bed linen and bath towels will be
provided. There are data connection points, telephones and Ethernet cables in every
room. If for some reason there is no cable in your room, you can get an one on loan
from the Ancaster Hall reception. Wireless networks are available throughout the
University of Nottingham site.
You should check out of your accommodation between 09:00 and 10:00 on Thursday 1st
May. Please return your keys to the reception.

Meals
Breakfast and dinner will be provided in Ancaster Hall. There will be a buffet lunch
provided in the Pope Building, where the talks are being held.

13
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Organised Entertainment

During the week there are a number of organised activities for delegates. Your evening
entertainment option for Tuesday 29th of April can be found on the back of your
badge, along with your conference dinner meal choice.

Pub Quiz: Monday 28th April
On Monday night we will be arranging a ‘traditional’ pub quiz which will be held in
Ancaster Hall after the evening meal. This will be a relaxed event and should provide
everyone with an opportunity to meet new people. Bonus points will be on offer for
teams comprised of delegates from different universities.

Pub Crawl/ Ghost Walk/ Crazy Golf: Tuesday 29th April
On Tuesday night there is a choice of entertainment; a pub crawl, a ghost walk or
crazy golf. For each activity the coaches will leave Ancaster Hall on Tuesday night,
after dinner. Members of the committee will advise you where to get the coaches
from and will direct you to the correct coach for the correct activity.
The pub crawl will take place in Nottingham City Centre. There will be three groups
for the pub crawl rotating between three bars. There will be coaches leaving the city
centre at approximately 22:30 and 00:00. Should you wish to leave at an alternative
time then the 36 and Y36 stop at University West Gate and the Indigo bus stops at the
Paddling Pool (near the west gate) which is a 5 minute walk from Ancaster Hall. Taxis
should also be readily available on a Tuesday night and will probably cost £10 from
the Old Market Square. See pages 5, 7 and 8 for more details, although committee
members will be able to help you on the night.
The Ghost Walk and Crazy Golf will start upon arrival in Nottingham and will finish with a joint coach leaving at 23:00. Should you wish to join the pub crawl after
your activity has finished, please let someone on the committee know so that we can
arrange for a group to meet up with the pub crawl.

Conference Dinner: Wednesday 30th April
On Wednesday night there is a three course conference dinner which will be held at
The Carriage Hall in Plumtree. There will be food, music and dancing in an event
that is always the highlight of any RSC Conference. Coaches will leave Ancaster Hall
at 18:45 to take you to the venue and will leave The Carriage Hall at 23:00 and 00:15.

14
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Instructions

8.1

For Chairs

• Please arrive at the appropriate seminar room five minutes before the start of
your session. Please log on to the bench PC using the login you are provided
with in your welcome pack and turn on the projector. Should you have any
problems, please contact one of the committee members - there will be a committee member in each session.
• Packs will be left in each seminar room. Do not remove the packs or any of
their contents from the seminar room. The packs contain a laser pointer and
USB, and ‘5 min’, ‘1 min’ and ‘stop’ signs . If you think something might be
missing from the pack, please contact one of the organisers.
• You should clearly introduce yourself and each speaker in turn.
• Talks are 15 minutes in duration with 5 minutes for questions.
• It is very important that we stick to the schedule. Therefore please start the
session on time, use the ‘5 min’, ‘1 min’ and ‘stop’ signs to assist the speaker
in finishing on time, and make sure that questions are not allowed to delay the
rest of the session.
• There will be a 5 minute break after the third talk in each sessions of five and
the second talk in sessions of four to allow you to make up for any lapses in the
schedule.
• If a speaker fails to show, please advise the audience to attend a talk in an alternative seminar room. Do not move the next talk forward.
• After each talk, thank the speaker, encourage applause, and open the floor to
questions. If no questions are forthcoming, ask one yourself.

8.2

For Speakers

• Each seminar room will contain a computer, data projector, laser pointer and
white/black board.
• Arrive five minutes before the start of the session, introduce yourself to the
chair and load your presentation onto the computer.
• Presentations should be pdf or Powerpoint (ppt or pptx) files. All rooms have
VGA input so we can also accommodate Macs with a VGA port or with a Mini
DisplayPort to VGA adaptor.
• Talks are strictly fifteen minutes plus five minutes for questions. Anyone going
over this time will be asked to stop by the chair.
• Your chair will let you know when you have five minutes and then one minute
remaining for your presentation.
15

8.3

For Displaying a Poster

• Please submit posters upon registration on Monday 28th April.
• Posters should be A0 or smaller and portrait.
• The poster session will be held in the Mathematics Building at 15:20 on Tuesday
29th April.
• Posters will be erected by conference organisers.
• During the poster session, it is advisable to be near your poster in order to
answer questions from interested participants.
• Please ensure that your poster is removed at 16:20.

9

Prizes

The three best presentations and the best poster as voted for by delegates, will receive
a book (from a selection of books) kindly given by Chapman and Hall.
In addition, the Royal Statistical Society have kindly offered the three best talks and
the best poster the opportunity to present at the Royal Statistical Society Conference
in 2014. The prize will be in the form of free registration for the conference for each
of the four winners. The registration will include meals and social events but not
transport or accommodation.
The voting slip for the best talks and best poster can be found on page 83, at the back
of this booklet. Voting slips must be handed in by 16:00 on Wednesday 30th April. The
winners will be announced at the conference dinner on the evening of Wednesday
30th April.

16
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10.1

Plenary Session
Prof. Steve Brooks (Select Statistical Services)

Title: Statistical research: contrasting industry and academia
Biography: Steve Brooks is the founder and Executive Director of Select Statistics. He
is honorary professor of statistics at Exeter University, director of the Exeter Initiative for Statistics and its Applications and a member of the Royal Statistical Society
Council. A former professor of statistics at Cambridge University with over 15 years
academic experience, Steve has authored two popular statistics text books together
with more than 60 statistical research papers.
Steves commercial experience comes both from his work at Select Statistics and from
his time spent as director of research at ATASS Sports where he was responsible for
growing their statistics team from 6 to over 20 statistical researchers in just five years.
Steve is both a Chartered Statistician and a Chartered Scientist and is the winner
of both the 2005 Royal Statistical Society Guy Medal in Bronze and the 2004 Philip
Leverhulme Prize.

10.2

Prof. Jane Hutton (University of Warwick)

Title: Career choices, career chances
Abstract: Can careers in statistics be planned or predicted? My PhD thesis was on
non-negative time series for the flow of water in dry rivers, so how did I come to give
evidence on cerebral palsy in Durban, South Africa, on industrial brain injury in Melbourne, Australia and teach in Ghana? Is it noteworthy that I was the first women to
be a head of department in Warwick Faculty of Science?
Biography: Professor Jane L. Hutton was educated at Edinburgh University, Cambridge University and Imperial College, London. She has worked at Liverpool University and Newcastle University, and is now at Warwick University. Her research
includes methodology for survival analysis, meta-analysis and missing data; applications, particularly in cerebral palsy and epilepsy, as well as statistics in ethics. She has
provided expert reports on life expectancy and drug side effects in several countries.
She holds a Royal Society Wolfson Research Merit Award.

17
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Talks Schedule

11.1

Tuesday 29th April

Session 1: 09:30-11:15
(A) TIME SERIES AND EXTREME VALUE THEORY - Room: C17, Chair: Charlotte Jones
Time
09:30

Speaker
Andrea
Cremaschi

09:50
10:10

Kaylea Haynes
Delyan Savchev

10:30
10:35

Christian
Rohrbeck
Monika
Kereszturi

10:55

Title
Bayesian inference for integer-valued Lévy
processes with non-Gaussian
Ornstein-Uhlenbeck subordinator
Choosing the penalty in changepoint analysis
Verification of the order of the autoregressive
Hilbertian process
Break
Spatial statistical models for weather-related
insurance claims
Modelling ocean environments with extreme
value theory

Pg
24

24
25
25
26

(B) SURVIVAL ANALYSIS - Room: C18, Chair: Neil Wright
Time
09:30

Speaker
Alexandra
Turner

09:50
10:10

Huda
Alshanbari
Juliana Consul

10:30
10:35

Wafa Almohri

10:55

Wirda Nisar

Title
Modelling time-to-remission in chronic
disease with multi-state models; a
comparison of different operational
definitions of remission in psoriatic arthritis
patients
Survival analysis for lung cancer patients

Pg
26

Approaches to flexible regression in survival
data
Break
Biomedical data images’ spatial features and
survival analysis
Random effect meta-analysis of individual
patient time-to-event outcomes

27
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27

28
28

(C) NON-PARAMETRIC METHODS- Room: C15, Chair: Su Wang
Time
09:30

Speaker
An Kang

09:50

Yordan Raykov

10:10

Tianmiao Wang

10:30
10:35

Yafeng Cheng

10:55

Noryanti
Muhammad

Title
Application of Bayesian linear regression to
high-precision sensors
Simplifying Gibbs sampler using MAP
approximations
Multi-resolution criterion for data with
Stationary AR(p) correlated noise
Break
An application of semi-parametric regression
model with functional covariates and
Gaussian process random effect
Semi-parametric predictive inference for
bivariate data using copulas

Pg
29
29
30
30

31

Session 2: 11:35-13:00
(A) EPIDEMIOLOGY - Room: C17, Chair: Beate Franke
Time
11:35
11:55

Speaker
Abdulkarim
Umar
Laurence Shaw

12:15
12:20
12:40

Elliott Tjia
Muteb Alharthi

Title
Stochastic S-I-R household epidemic model

Pg
31

Estimating the local rate of infection of an
emerging epidemic in a population of
households
Break
Modelling endemic disease
Bayesian model assessment for stochastic
epidemic models

32

32
33

(B) EXPERIMENTAL DESIGN - Room: C18, Chair: Amy Whitehead
Time
11:35
11:55

Speaker
Michael
Grayling
Hsiao-Yin Liu

12:15
12:20

Lisa Law

12:40

Maxine Bennett

Title
Group sequential cross-over trials

Pg
33

Group sequential monitoring of
response-adaptive randomized clinical trials
Break
Design of telehealth trials: introducing
adaptive approaches
Incorporating historical control data into the
design and analysis of clinical trials

34

19

34
35

(C) LIKELIHOOD-FREE METHODS - Room: C15, Chair: Jake Carson
Time
11:35

Speaker
Aidan Boland

11:55
12:15
12:20

Anne-Marie
Lyne
Jamie Owen

12:40

Mark Webster

Title
Noisy Monte Carlo algorithms for Gibbs
random fields
MCMC for doubly-intractable distributions

Pg
36

Break
Scalable inference for Markov processes with
intractable likelihoods
Error introduced by non-zero tolerance in
approximate Bayesian computation

37

36

37

Session 3: 13:50-15:15
(A) PROBABILITY THEORY AND FINANCE - Room: C17, Chair: Ming Jie Hao
Time
13:50

Speaker
Chao Zheng

14:10

Florian Kleinert

14:30
14:35

Iker Pérez

14:55

You You Zhang

Title
Multi-level Monte Carlo simulation on the
Heston model
A variation of the Canadisation algorithm for
the pricing of American options driven by
Lévy processes
Break
MDP Algorithms for wealth allocation
problems with defaultable bonds
Joint law of excursion and hitting time of
Brownian motion with application to
Parisian option pricing

Pg
38
38

39
39

(B) STATISTICAL METHODS AND MEDICAL APPLICATIONS - Room: C18,
Chair: Colleen Nooney
Time
13:50

Speaker
Belinda
Hernandez

14:10
14:30
14:35

Daria
Semochkina
Hairui Hua

14:55

Sofia Villers

Title
BART BMA: Bayesian additive regression
trees using Bayesian model averaging for
discovery of protein biomarkers
Curve registration in biomechanical data

Pg
40

Break
Developing a prognostic model using IPD
from multiple studies: an example in breast
cancer
Difficulty measure for colour coded
orienteering events

41

20

40

41

(C) APPLIED EPIDEMIOLOGY - Room: C15, Chair: Laurence Shaw
Time
13:50
14:10

Speaker
A’yunin Sofro
Claire Keeble

14:30
14:35

Francesco
Brizzi
Loumpiana
Koula

14:55

11.2

Title
Correlation structured in Poisson regression
Assessing methods to deal with participation
bias in case-control studies using simulations
and directed acyclic graphs
Break
Age specific back-calculation for estimating
HIV incidence
Modelling of longitudinal HIV biomarkers to
estimate HIV incidence

Pg
42
42

43
44

Wednesday 30th April

Session 4: 09:30-11:20
(A) ECOLOGICAL STATISTICS - Room: C17, Chair: David Robertson
Time
09:30
09:50

10:10

10:30
10:35
10:55

Speaker
Title
Amanda Minter Statistical analysis of tracking plate data
Ben Stevenson
Estimating whale abundance by accounting
for identification uncertainty in two-plane
aerial surveys
Ben Swallow
Modelling non-negative continuous data
with discrete mass at zero with an
application to garden bird survey data
Break
Charlotte
The use of spatio-temporal ecological models
Jones-Todd
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Colleen
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Nooney
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(B) MISSING DATA HANDLING - Room: C18, Chair: Gareth Davies
Time
09:30

Speaker
Cheng Zhang

09:50
10:10

Elaine Berkery
Khuneswari
Gopal Pillay
Kim Lee
Royes Joseph

10:30
10:35
10:55

Title
Meditation analyses for trials of parenting
programmes with missing values in baseline
and parenting measures
Analysing self report bias with missing data
Model Selection and Averaging for Linear
Models in the Presence of Missing Data
Break
Optimal design for data missing at random
Handling of missing outcome in a
longitudinal clinical trials: a simulation study
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(C) FINANCIAL STATISTICS - Room: C15, Chair: Sam Livingstone
Time
09:30

Speaker
Ali Habibnia

09:50

Jackie Siaw Tze
Wong
Ming Jie Hao
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Targino

10:55

Su Wang

Title
Financial forecasting with many predictors
with neural network factor models
Mortality forecasting: overdispersion
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Adverse selection and loss coverage in
insurance markets
Break
Monte Carlo methods for rare-event
estimation with applications to insurance and
risk management
Shrinkage Priors for Time-Varying Parameter
Models
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Session 5: 11:35-13:00
(A) STOCHASTIC PROCESSES AND NETWORKS - C17, Chair: Iker Pérez
Time
11:35

Speaker
Lorna Wilson

11:55

Sam
Livingstone
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Title
The influence of oscillatory correlation on
Gaussian processes, their zero-crossings and
extremal events
Some stochastic processes for MCMC
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Break
Bayesian Inference for bipartite networks
Testing for network community structure

54
54

53

(B) CLINICAL TRIALS - Room: C18, Chair: Heather Pettitt
Time
11:35

Speaker
Amy
Whitehead

11:55

David
Robertson
Gareth Davies
Neil Wright

12:15
12:20
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Title
Estimating sample sizes for external pilot
trials accounting for the size of the definitive
study
Correcting for bias in the detection and
validation of diagnostic tests
Break
Calibration in survey sampling
Choosing covariates in the analysis of cluster
randomised trials
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(C) COMPUTATIONAL BAYESIAN TECHNIQUES - Room: C15, Chair: Kaylea
Haynes
Time
11:35
11:55

Speaker
Apostolos
Gkatzionis
Keith Newman

12:15
12:20

Georg Hahn

12:40

Gavin Whitaker

Title
An approximation for the multivariate
posterior distribution of parameter contrasts
Efficient Bayesian inference for large linear
Gaussian models
Break
Monte-Carlo based multiple testing with
bounded risk
Bayesian inference for stochastic differential
random effects models
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Sponsors’ Talks: 14:00 - 15:30
SESSION 1- Room: C14, Chair: Laurence Shaw
Time
14:30
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Company (Speaker)
Royal Statistical
Society
Pfizer (Donal
Gorman)
ATASS Sports (Tim
Paulden)
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The RSS: Supporting your statistical
future
Impact of statistics on early clinical
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Statistical discovery for fun and profit
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Statistics in flood risk management
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Talk Abstracts by Session

12.1

Tuesday 29th April

12.1.1

Session 1: 09:30-11:15

(A) TIME SERIES AND EXTREME VALUE THEORY - Room: C17,
Chair: Charlotte Jones
Talk Time: 09:30-09:50

B AYESIAN INFERENCE FOR INTEGER - VALUED L ÉVY PROCESSES WITH
NON -G AUSSIAN O RNSTEIN -U HLENBECK SUBORDINATOR
Andrea Cremaschi,Jim Griffin
University of Kent
Financial time series are usually modelled as continuous, often involving geometric
Brownian motion with drift, leverage and possibly jump components. An alternative
modelling approach allows financial observations to take discrete values, multiples
of a fixed quantity, the ticksize, the monetary value associated with a single change
during the asset evolution. This approach is particularly suitable when dealing with
samples collected at irregularly spaced time points, such as high-frequency data, exhibiting diverse trading operations in a few seconds. The class of integer-valued Lévy
processes is used to model the observations, yielding desirable flexibility in the choice
of the marginal distribution for a fixed time interval. Time deformation is used to allow for stochastic volatility and is modelled as a non-Gaussian Ornstein-Uhlenbeck
process (which is driven by a purely non-Gaussian Lévy process). In particular, the
relationship between the class of infinitely divisible distributions and Lévy processes
is exploited to perform posterior computations. Bayesian inference is performed on
applications to real stock market indices.
Talk Time: 09:50-10:10

C HOOSING THE PENALTY IN CHANGEPOINT ANALYSIS
Kaylea Haynes
Lancaster University
Changepoint analysis has become a popular research area using time series data.
Many changepoint detection methods involve optimising a constrained or a penalised
likelihood. For methods which use a penalised likelihood; for instance Optimal Partitioning or PELT, the choice of penalty is key to the accuracy of the changepoint
detection.
In this talk I will discuss the choice of penalty and propose a method which looks
at the segmentation for a range of penalty values. This method is a computationally efficient approach which recycles calculations to avoid having to run a detection
algorithm for every value of the penalty in an interval.
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Talk Time: 10:10-10:30

V ERIFICATION OF THE ORDER OF THE AUTOREGRESSIVE H ILBERTIAN
PROCESS

Delyan Savchev
University of Bristol
This article considers the decomposition of the autocorrelation operator of the autoregressive Hilbertian process of order one (ARH(1)) in the Karhunen-Loeve basis.
The aim is to produce a tool for verification of whether or not a functional dataset
follows an ARH(1) process. This is done through a known necessary and sufficient
condition, for the existence of an ARH(1), combined with a series of tests for autoregressive (AR) structure. The condition is used in applied direction - to choose the
number of eigenvectors to retain in the expansion of the covariance and lag one autocorrelation kernels in order to project the data on their eigenbasis. Then the resulting
principal components are multiply tested for AR structure. A simulation study and
real data example illustrate how the proposed technique performs with respect to the
verification of the process, based on empirical size and power of the test. The procedure might be further extended for ARH(p), p ≥ 1, for which an example is shown
with p = 2.
Talk Time: 10:35-10:55

S PATIAL STATISTICAL MODELS FOR WEATHER - RELATED INSURANCE
CLAIMS

Christian Rohrbeck
Lancaster University
Insurance companies offer protection against damage-causing weather events in form
of property insurances. In order to set appropriate premiums, the insurance companies require adequate models relating the claims to observed and predicted weather
events. Exact models are also necessary to predict the impact of climate change.
The modelling of weather-related insurance claims is unique in several ways as the
weather covariates vary smoothly over space but their effect on insurance claims also
depends on other factors such as geography and construction.
This talk considers the modelling of daily number of weather-related insurance claims
caused by non-extreme weather events for all 430 Norwegian municipalities over a
ten year period. In the beginning of the talk, I will describe the insurance and weather
data and analyse them spatially. Subsequently, I am going to give an overview of existing spatial models for the number of insurance claims. In the end, I will present a
spatial approach which is based on conditional autoregressive (CAR) modelling and
discuss the results.
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Talk Time: 10:55-11:15

M ODELLING OCEAN ENVIRONMENTS WITH EXTREME VALUE THEORY
Monika Kereszturi
Lancaster University
Offshore structures, such as oil platforms and vessels, must be designed to withstand
extreme weather conditions with a low level of risk. Rare environmental events can
be characterised statistically using extreme value theory by estimating the size and
rate of occurrence of future extreme events. Interest lies in multiple locations, thus
extremal dependence between the different sites must be taken into account, warranting a spatial modelling framework. The extremal dependence structure might
vary with covariates, such as wave direction. This talk aims to give an introduction
to extreme value theory in a spatial modelling context, and assess the effect of wave
direction on the extremal dependence structure of significant wave heights at some
given oceanographic locations.

(B) SURVIVAL ANALYSIS - Room: C18, Chair: Neil Wright
Talk Time: 09:30-09:50

M ODELLING TIME - TO - REMISSION IN CHRONIC DISEASE WITH
MULTI - STATE MODELS ; A COMPARISON OF DIFFERENT OPERATIONAL
DEFINITIONS OF REMISSION IN PSORIATIC ARTHRITIS PATIENTS
Alexandra Turner
MRC Biostatistics Unit, Cambridge

The analysis of survival data becomes difficult when the event of interest is defined
by some condition being true over a period of time, rather than observed at a single
point in time. For example, a patient with psoriatic arthritis (PsA) is usually considered to be in remission after at least a year with with few or no symptoms called
’minimal disease activity’ (MDA) as observed on occasions of clinic visits. Therefore
there is no precise date recorded for the event of remission in patients with PsA, but
multiple follow-up times and a date when a clinician confirms that they have already
gone into remission.
This study builds on the work of Vern Farewell and Li Su, who proposed a three-state
Markov model for characterising the transition rates to and from remission in PsA.
The primary variables indicating the presence of PsA are the numbers of swollen
joints and painful joints; some clinicians classify patients as in active or minimal disease based solely on these. Other clinicians prefer definitions of MDA that additionally make use of secondary variables such as the presence of psoriasis. In this study,
the suitability of four such operational definitions of MDA are compared, in order
to make a recommendation as to which is the most meaningful definition in both
clinical and statistical terms. This is done by using each definition of MDA to model
remission with Farewell & Su’s three-state model. Results and conclusions will be
presented.
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Talk Time: 09:50-10:10

S URVIVAL ANALYSIS FOR LUNG CANCER PATIENTS
Huda Alshanbari
University of Leeds
The emphasis of is statistical methods for modelling of lung cancer data. The available data representa retrospective review of all patients from 1994 to 2003 who had
undergone surgery in the Department of Thoracic Surgery at St James Hospital, Leeds,
UK. There were 89 patients with Squamous Cell Carcinoma (a type of lung cancer);
for each patient DNA copy number alteration data and clinical data were available.
The clinical data included the tumour size, classification of the nodal stations, and
histological subtype and graded according to World Health Organisation standards.
A dataset with relevant demographic, clinical and outcome information including patient’s age at diagnosis, gender, histological diagnosis, and stage of disease is given.
Of the 89 patients, 70% have died and 30% have not experienced the event of death
(right censored).
We shall present some preliminary results of our survival analysis of the clinical data.
The results indicate that tumour stage is significantly associated with the patients’
survival after surgery. Some key issues for population-based cancer data assessment
are discussed. We will also discuss the direction of our future analysis, where the
challenge is in incorporating the data on copy number alterations from the patients
in the modelling.
Talk Time: 10:10-10:30

A PPROACHES TO FLEXIBLE REGRESSION IN SURVIVAL DATA
Juliana Consul
Newcastle University
This project is part of an ongoing investigation concerned with incorporating covariates into a survival model. Different methods of approaches to flexible regression
in survival which include the Generalized Piecewise hazard model, Bayesian Profile
Regression and K Nearest Neighbours (K-NN) will be suggested. This work is interested in looking for a “good” model for the effects of the covariates and to know if
the covariates should appear linearly or in some other way in the model.
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Talk Time: 10:35-10:55

B IOMEDICAL DATA IMAGES ’ SPATIAL FEATURES AND SURVIVAL
ANALYSIS
Wafa Almohri
University of Leeds

Moran’s I statistic is a spatial pattern summary which may be used to identify whether
there are patterns within images. This statistic is a tool which measures spatial autocorrelation based on both feature locations and feature values simultaneously. Related clinical data is employed with the result of I, for approximately 200 images, to
investigate the relationship of this statistic with survival.
Histopathological analysis of tumour samples is a standard way to diagnose and
characterise cancer. However, histopathological diagnoses are subjective and descriptive, making comparison of patterns or spatial features difficult. This work concerns the classification of stereologically derived data from histopathological samples
of gastric cancer.
Quantified stereological data was provided by pathologists reviewing histopathological images of cancer. This data contained classification on a regular grid of 300 points
in each image, indicating the feature identified immediately under that point for example: tumour cells, tissue surrounding tumour cells (stroma), or blood vessels.
Talk Time: 10:55-11:15

R ANDOM EFFECT META - ANALYSIS OF INDIVIDUAL PATIENT
TIME - TO - EVENT OUTCOMES
Wirda Nisar, Catrin Tudur-Smith and Ruwanthi Kolamunnage-Dona
University of Liverpool
Meta-analysis aims to make inference on treatments effect by combining aggregate or
individual patient data (IPD) from two or more studies. In randomised control trials,
participating centres do not always share the same base line information and hence
the presence of heterogeneity can affect the significance of overall estimation of true
treatment effect Random-effect meta-analysis is considered as a powerful tool for investigating the possible sources of heterogeneity caused by unmeasured covariates.
Furthermore, it provides framework to model the relationship between the baseline
risk and the treatment effect by incorporating treatment by trial interaction and can
be extended to include treatment by covariate interactions.
We apply the methodology of IPD meta-analysis of 5 randomised control trials investigating the use of two anti-epileptic drugs: Carbamazepine (CBZ) and Sodium
Valproate (SV). We discuss two semi-parametric approaches that can be used to estimate the treatment effect and the variation of treatment effect across the 5 trials. We
compare the results from both methods to provide a deeper insight to the methodology.

28

(C) NON-PARAMETRIC METHODS- Room: C15, Chair: Su Wang
Talk Time: 09:30-09:50

A PPLICATION OF B AYESIAN LINEAR REGRESSION TO
HIGH - PRECISION SENSORS
An Kang
University of Kent
Sensor technology is a growth area in many aspects of engineering. Each sensor
needs to pass the calibration procedure before it can be shipped to the customs. The
sensors of interest in this talk are associated with industrial control systems where
high precision is the dominant concern. In the current industry practice the ordinary
lease squares (OLS) method is applied to the calibration procedure where many measurements are required per sensor to achieve the required precision. In this talk we
propose a Bayesian method to reduce the number of measurements need per senor
while to guarantee the required level of accuracy. Therefore we can reduce the time
spent and improve the efficiency in calibration. The details of the method and comparison with the OLS result will be presented and further research on prior specified
and prior sample size chosen will be discussed.
Talk Time: 09:50-10:10

S IMPLIFYING G IBBS SAMPLER USING MAP APPROXIMATIONS
Yordan Raykov
Aston University
This paper addresses the problem of computationally economical, nonparametric,
hierarchical clustering a set of observations on different levels. We begin by assuming each observation comes from a mixture model. A further assumption is made,
that the number of components in the mixture model is unknown a priori. To avoid
problems related to choice of priors we consider the simplest DP mixture model,
when the data is distributed as a Dirichlet process (DP) mixture of Gaussians with
concentration parameter α0 and base distribution G0 . Further, we assume that the
mixture components are spherically symmetric with finite variance.Then one earlier
approach to simplify significantly inference in the model would be to take the limit
as this variance goes to zero and derive an efficient, hard clustering algorithm from
a Gibbs’ sampler for the DP model. This algorithm is similar to K-means clustering,
which (locally) minimizes a simple, penalized objective function. We comment on
the drawbacks of such simplified approach and derive a novel MAP-based simplified
algorithm for inference in DPGMM, which reduce significanlty the number of itterations before convergence without shrinking the covariances. The proposed algorithm
implies hard clustering on the data, but at least retains most desirable properties on
the resulting partition, that make DP prior so commonly used in practice. The approach is then further extended and a novel algorithm is suggested for inference in
Hierarchical Dirichlet Processes. The suggested method make possible the use of
more complex hierarchical priors on bigger data sets and collection of documents.
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Talk Time: 10:10-10:30

M ULTI - RESOLUTION CRITERION FOR DATA WITH STATIONARY AR( P )
CORRELATED NOISE

Tianmiao Wang
University of Bristol
We consider the problem of nonparametric regression in order to find an approximation of the data. However most methods in this field are based on minimising error
criteria like Cross-Validation, Penalised Criteria and Plug-In Methods, and they do
not give simple approximations for complex data sets. In order to improve this issue,
Davies and Kovac (2001) proposed the Taut-String Algorithm, which is a method
aiming to find the simplest model that could have generated the given data, while
satisfying a multi-resolution criterion for approximation.
In this talk I present a new adaptation of their multi-resolution criterion for data
with stationary AR(p) correlated noise. This talk also shows the convergence of these
Multi- Resolution coefficients on some reasonable large intervals. By using this criterion as a new threshold, and applying it to Kernel estimator and Taut-String method,
I analyse MSE, and number of local extreme values for different transformations of
the test functions on the standard test beds that were introduced by Donoho and
Johnstone (1994). The results show a significant difference between these two methods, and that Taut-String method produces a better approximation to the data.
We also sketch how to extend the Multi-Resolution Criterion to other types of correlated noise.
Talk Time: 10:35-10:55

A N APPLICATION OF SEMI - PARAMETRIC REGRESSION MODEL WITH
FUNCTIONAL COVARIATES AND G AUSSIAN PROCESS RANDOM EFFECT
Yafeng Cheng, Jian Shi and Javier Serradilla
Newcastle University
A very general and flexible semi-parametric model which is suitable for the analysis
of grouped data in longitudinal studies is studied using data collected over a period
of three months from 33 patients playing professionally-written action video games,
who survived an episode of stroke. All of the subjects suffered hemiparesis, the partial or complete paralysis of one side of their body which had an impact on their
quality of life to varying degrees: limited mobility of arms, hands and/or other parts
of their affected side of the body.The level of impairment, resulting from the brain
injury, is customarily assessed by occupational therapists using widely spread score
measurements such as the CAHAI (Chedoke Arm and Hand Activity Inventory). The
interest in this study is in predicting the level of impairment (CAHAI score) for different situations. Linear regression using scalar and functional covariates and random
effects using Gaussian process regression are used in the model.
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Talk Time: 10:55-11:15

S EMI - PARAMETRIC PREDICTIVE INFERENCE FOR BIVARIATE DATA
USING COPULAS

Noryanti Muhammad
Durham University
Many real-world problems of statistical inference involve bivariate data. This study
presents a new semiparametric method for prediction of a future bivariate observation, by combining nonparametric predictive inference (NPI) for the marginals with
a parametric copula to model and estimate dependence between two variables. We
investigate the performance of this method via simulations, with particular attention
to robustness with regards to the assumed copula.
NPI is a frequentist statistical framework for inference on a future observation based
on past data observations. NPI uses lower and upper probabilities to quantify uncertainty based on only few modelling assumptions. In the presented method, the
imprecision in the marginals leads to robustness for predictions with regards to the
assumed copula.
We discuss results from simulation studies to show our method performs for different
sample sizes. We also apply the method to data sets from the literature and briefly
outline related challenges and opportunities for future research.

12.1.2

Session 2: 11:35-13:00

(A) EPIDEMIOLOGY - Room: C17, Chair: Beate Franke
Talk Time: 11:35-11:55

S TOCHASTIC S-I-R HOUSEHOLD EPIDEMIC MODEL
Abdulkarim Umar
University of Kent
The stochastic S-I-R household epidemic model is a generalization of the simple
stochastic epidemic, called the general stochastic epidemic whose development is
due to the pioneering work of Bartoszynski (1972), Ball (1986), Ball, Mollison and
Tomba (1997), Ball and Lyne (2002).
However Longini and Koopman (1982), Addy, Longini and Haber (1991) proposed
an extension which assumes that infection is started from outside the population contrary to the Ball, Mollison and Tomba (1997) assumption in which infection is started
by some initial number of infectives from within the household.
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Generally the stochastic S-I-R epidemic model assumes a constant population partitioned into small groups or households of the same or different sizes. Individuals
makes contacts independently and at random with other individual locally within
the household and globally, with individuals in other households.
In this talk, we will examine its household structure, the epidemic process, the threshold theorem and the final outcome of a global. We will also examine the mean final
size of a single household epidemic and the beta function and explore their asymptotic properties using Gamma(a, b) infectious period distribution.
Talk Time: 11:55-12:15

E STIMATING THE LOCAL RATE OF INFECTION OF AN EMERGING
EPIDEMIC IN A POPULATION OF HOUSEHOLDS

Laurence Shaw
University of Nottingham
We look to model SIR (susceptible - infective - removed) epidemics for populations
of households whilst the epidemic is still in its initial stages. By modelling epidemics
we are able to come up with intervention strategies (such as vaccination) to prevent
the epidemic from taking off and by looking at the early stages, we can come up
with a parameterisation of the model at the earliest opportunity. This talk will deal
specifically with the estimation the infectious rate between individuals in the same
household and the problems associated with making this estimate while the epidemic
is still emerging.
Talk Time: 12:20-12:40

M ODELLING ENDEMIC DISEASE
Elliott Tjia
University of Liverpool
Infectious disease modelling, focussing on the behaviour of an infection which has
become established in the population, that is to say, an endemic disease. Quantities
of interest include the endemic level of prevalence (proportion of the population infected), and the persistence time (time until the disease eventually dies out). One tool
to study these random variables is the quasi-stationary distribution of the process. A
variety of methods exist to approximate this quasi-stationary distribution. I aim to
extend existing analysis of such disease models to more realistic models by generalising the distributions of time spent in stages from the standard markov process.
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Talk Time: 12:40-13:00

B AYESIAN MODEL ASSESSMENT FOR STOCHASTIC EPIDEMIC MODELS
Muteb Alharthi
University of Nottingham
Poor fit of a statistical model to data can result in suspicious outcomes and misleading conclusions, therefore it is of importance to seek for a method to assess the quality
of fitting a stochastic epidemic model to some set of epidemiological data. The most
well-known stochastic model for the transmission of infectious diseases is considered, that is the SIR (Susceptible - Infective - Removed) stochastic epidemic model.
We introduce Bayesian inference and MCMC methods for the SIR model where temporal data are available. Then, a new simulation-based goodness of fit method is
presented. This method explains whether or not one can identify the infectious period distribution based on some removal data using the idea of posterior predictive
distribution. Moreover, some interesting asymptotic properties for the posterior predictive distribution are derived when the size of population gets large.

(B) EXPERIMENTAL DESIGN - Room: C18, Chair: Amy
Whitehead
Talk Time: 11:35-11:55

G ROUP SEQUENTIAL CROSS - OVER TRIALS
Michael Grayling
MRC Biostatistics Unit, Cambridge
The passage of a drug through its development process is extremely expensive, both
in terms of time and money. Methods to reduce the cost of clinical trials are therefore an important area for research. Parallel group trials, the process by which a
single new treatment is tested against a control by randomly assigning patients to
receive either the experimental or conventional treatment, remain the gold standard
by which to establish a drugs therapeutic effect in many scenarios. However, for
chronic diseases in particular, the clinical trial design of choice is the cross-over, in
which, multiple drugs are trialled at once by giving each patient these drugs in sequence. The advantage of this is that each patient is able to act as their own control,
considerably reducing the variance of the estimated treatment effects compared to
parallel trial designs. Historically, the establishment of group sequential procedures,
containing several interim analyses at which drugs can be dropped for either futility
or efficacy, significantly assisted in reducing the expected sample size of parallel trials. Here I discuss my work to date on the development of group sequential designs
for cross-over trials; how such a trial may work, ways in which it can be optimally
designed, and what the expected gains may be.
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Talk Time: 11:55-12:15

G ROUP SEQUENTIAL MONITORING OF RESPONSE - ADAPTIVE
RANDOMIZED CLINICAL TRIALS
Hsiao-Yin Liu
Queen Mary University

Group sequential analyses are used to monitor clinical trials by allowing early stopping and hence lowering the expected number of patients compared to a fixed-sample
design when there exists sufficient evidence of a treatment effect or futility at interim analyses. Using an error spending function, error probabilities can be well
maintained in group sequential tests. In addition, response-adaptive randomization,
which skews the allocation proportion of the sample sizes towards the better performing treatment based on the accumulating data, can reduce the number of patients allocated to the inferior treatments. The use of group sequential tests along
with response-adaptive randomization in phase III clinical trials, which usually involve a large number of patients and lengthy follow-up time, can have ethical and
economical benefits.
For group sequential tests, the canonical distribution of the sequence of test statistics
and the corresponding stopping rules will be introduced. It will then be shown how
two response-adaptive randomization procedures target the theoretical optimal allocation proportions, and the asymptotic variances of these procedures will be given.
Finally, simulation results for group sequential monitoring of response-adaptive randomized clinical trials with censored survival responses will be presented. The results show that the response-adaptive randomization methods target the optimal allocation proportions well and assign more patients to the more promising treatment.
Moreover,combining group sequential tests with response-adaptive randomization
schemes can not only reduce the number of patients, but also slightly increase the
power compared to that of group sequential designs with complete randomization.
Talk Time: 12:20-12:40

D ESIGN OF TELEHEALTH TRIALS : INTRODUCING ADAPTIVE
APPROACHES
Lisa Law and James Wason
MRC Biostatistics Unit, Cambridge

Telehealth is the use of technology to allow communication of information between
patient and care-provider whilst the patient is outside the clinical environment, e.g.
in their own home. The range of telehealth is broad, from the monitoring of blood
glucose levels in diabetics who provide measurements from home, to patients of
mental illness receiving therapy treatment online. The field of telehealth and telemedicine
is expanding as the need to improve efficiency of health care becomes more pressing.
The decision to implement a telehealth system is generally an expensive undertaking
that impacts a large number of patients and other stakeholders. It is therefore extremely important that the decision is fully supported by accurate evaluation of telehealth interventions. Numerous reviews of telehealth have described the evidence
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base as inconsistent. In response they call for larger, more rigorously controlled trials, and trials which go beyond evaluation of clinical effectiveness alone. Adaptive
designs could be ideal for addressing these needs. This presentation discusses various options, such as sample size reviews to address uncertain parameters, group
sequential and multi-arm multi-stage trials to improve efficiency, and enrichment
designs to focus on the patient population that will receive the most benefit. Such
adaptive designs have thus far been applied in drug trials only. This presentation
discusses several characteristics of telehealth interventions which make their evaluation requirements different to those of a standard drug treatment. Also discussed
are potential modifications to adaptive designs which may be needed to meet the
challenges of evaluating a telehealth intervention.
Talk Time: 12:40-13:00

I NCORPORATING HISTORICAL CONTROL DATA INTO THE DESIGN
AND ANALYSIS OF CLINICAL TRIALS

Maxine Bennett and Adrian Mander
MRC Biostatistics Unit, Cambridge
A standard phase III randomised controlled trial usually compares a novel treatment
to a standard of care. Patients are randomised 1:1 to each treatment and the analysis
is based only on patients within the current trial. While historical data is often used
informally to design trials, in choosing endpoints and forming the basis of sample
size calculations, only recently has it been considered for formal use in the design
and analysis of trials.
Incorporating historical control data could potentially lead to more efficient trials.
This could allow more patients to be randomised to the novel treatment, reduce the
sample size, decrease the study duration and increase in the precision of parameter
estimates when the historical and current data are commensurate. However, when
the data are inconsistent, there is a potential for bias, inflated type I error and reduced
power.
We compare the three main methods for incorporating historical control data that
have been proposed in the literature: hierarchical modelling, power priors and commensurate priors in terms of power and type I error for different levels of commensurability. We propose an adaptive trial design using the power prior approach to
incorporate the historical data and adapt the randomisation ratio.
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(C) LIKELIHOOD-FREE METHODS - Room: C15, Chair: Jake
Carson
Talk Time: 11:35-11:55

N OISY M ONTE C ARLO ALGORITHMS FOR G IBBS RANDOM FIELDS
Aidan Boland, Piere Alquier, Nial Friel and Richard Everitt
University College Dublin
Monte Carlo algorithms often aim to draw from a distribution π by simulating a
Markov chain with transition kernel P such that π is invariant under P . However,
there are many situations for which it is impractical or impossible to draw from the
transition kernel P .
This is the case for intractable models, such as Gibbs random fields, which are used
in spatial statistics and network analysis.
A natural approach is to replace the true transition kernel P by an approximate kernel
P̂ . If the total variation between the kernels is small enough we can say the the
approximate chain will target the true density. Using theory from the stability of
Markov chains we explore a variety of situations where we can quantify how ’close‘
the the true distribution π is to the the distribution π̂ with transition kernel P̂ . A study
using Gibbs random fields shows the efficiency and precision of the algorithms.
Talk Time: 11:55-12:15

MCMC FOR DOUBLY- INTRACTABLE DISTRIBUTIONS
Anne-Marie Lyne, Mark Girolami, Heiko Strathmann, Daniel Simpson and Yves
Atchade
University College London
Many distributions are intractable due to the non-analytic nature of their normalising constants, including many distributions defined on lattices such as Ising and
Potts models. This is a major hurdle for Bayesian posterior inference as standard
sampling techniques such as the Metropolis-Hastings algorithm cannot be used.
A recent advancement towards this end was the introduction of exact-approximate
Markov chain Monte Carlo (MCMC) schemes: an unbiased estimate of the target
can be used in place of the exact target and remarkably the Markov chain converges
to the same invariant distribution. In our work (joint with Mark Girolami, Heiko
Strathmann, Daniel Simpson and Yves Atchade) we develop a general methodology
to realise such unbiased estimates of intractable distributions. The target distribution
is expressed as an infinite series and then truncated stochastically in an unbiased
way. As part of this work, investigations were also carried out into the best way to
obtain low variance unbiased estimates of the normalising constant. Results on Ising
models and the Fisher-Bingham distribution are presented.
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Talk Time: 12:20-12:40

S CALABLE INFERENCE FOR M ARKOV PROCESSES WITH INTRACTABLE
LIKELIHOODS

Jamie Owen
Newcastle University
Bayesian inference for stochastic kinetic models has become of increasing interest in
recent years. Problems of this type typically have intractable likelihoods and prior
knowledge about model rate parameters is often poor. Markov Chain Monte Carlo
(MCMC) techniques can lead to exact inference in such models but in practice can
suffer performance issues, long burn-in periods and poor exploration of the space.
On the other hand approximate Bayesian computation techniques can allow rapid
exploration of a large parameter space but yield only approximate posterior distributions. Here we consider the combined use of approximate Bayesian computation
(ABC) and particle Markov Chain Monte Carlo (pMCMC) techniques for improved
computational efficiency while still retaining exact inference.
Talk Time: 12:40-13:00

E RROR INTRODUCED BY NON - ZERO TOLERANCE IN APPROXIMATE
B AYESIAN COMPUTATION
Mark Webster
University of Leeds
Monte Carlo methods are popular in Statistics, and have been applied successfully in
Biology and Engineering. However, there are situations where naive application of
Monte Carlo methods fails, such as when the likelihoods are not explicitly known.
The focus of this talk is one method for overcoming these problems, called Approximate Bayesian Computation (ABC). This method has been used successfully in fields
such as agent-based modelling and population genetics. We generate proposed values for the underlying parameters, then generate data using these values, and accept
the proposed parameter if the data is “close enough” to the original observed data.
In the talk we show how to use ABC, then consider the error introduced by the choice
of definition of “good enough”.
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12.1.3

Session 3: 13:50-15:15

(A) PROBABILITY THEORY AND FINANCE - Room: C17, Chair:
Ming Jie Hao
Talk Time: 13:50-14:10

M ULTI - LEVEL M ONTE C ARLO SIMULATION ON THE H ESTON MODEL
Chao Zheng, Anke Wiese and Simon Malham
Heriot-Watt University
Recently, Giles (2008) proposed the Multi-level Monte Carlo (MLMC) method which
shows a significant improvement over the traditional Monte Carlo methods in simulation efficiency. At the same time, several highly efficient techniques have been
developed for the Heston model with small-biased or almost exact simulation on the
variance process. This includes the QE method by Andersen (2008) and the almostexact method by Malham & Wiese (2013). We propose a MLMC framework for these
methods, and we deal with the cases of path-independent and path-dependent simulations separately. The MLMC estimators are established, and the strong convergence
are analysed, based on the assumption that the volatility is simulated exactly. Finally,
the numerical results are provided to support our analysis.
Talk Time: 14:10-14:30

A VARIATION OF THE C ANADISATION ALGORITHM FOR THE PRICING
OF A MERICAN OPTIONS DRIVEN BY L ÉVY PROCESSES
Florian Kleinert and Kees van Schaik
University of Manchester
We consider a classic optimal stopping problem driven by a Lévy process with finite
horizon. This problem can be interpreted as yielding the value and optimal exercise
time of an American option in an extension of the classic Black & Scholes model to
a model where the price of the risk asset is driven by a Lévy process. As it is well
known typically no closed form solution for such problems exist and hence numerical methods are required. To this end we introduce a new algorithm, which is based
on Carr’s ’Canadisation’ technique. We prove the convergence of the algorithm, and
we work it out in detail for the classic example of an American put option driven by
a meromorphic Lévy process. The latter is a large class of Lévy processes recently
introduced. Their main appeal is that their Wiener-Hopf factors are explicit (possibly
infinite) mixtures of exponentials. This also yields an explicit expression as a (possibly infinite) mixture of exponentials for the law of the Lévy process evaluated at an
independent, exponentially distributed time. This latter property is the key point in
our new algorithm and yields in the case of an American put an approximation of the
value function in terms of elementary functions. We illustrate the results with some
numerics.
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Talk Time: 14:35-14:55

MDP A LGORITHMS FOR WEALTH ALLOCATION PROBLEMS WITH
DEFAULTABLE BONDS

Iker Pérez
University of Nottingham
This work studies a financial portfolio optimization problem combining a continuous
time jump market and a defaultable security. The allocation problem is approached
through its conversion into a Markov decision process and its value function is characterized as a unique fixed point to a contracting mapping. Value iteration is then
used in order to approximate optimal dynamic allocation strategies; some numerical approximations to solutions are offered in the case of risk-adverse power utility
measures.
Talk Time: 14:55-15:15

J OINT LAW OF EXCURSION AND HITTING TIME OF B ROWNIAN
MOTION WITH APPLICATION TO PARISIAN OPTION PRICING
You You Zhang and Angelos Dassios
London School of Economics
We study the joint law of the excursion time and hitting time of a drifted Brownian
motion by using a three states semi-Markov model obtained through perturbation.
This perturbed Brownian motion has the same behavior as a drifted Brownian motion, except it moves toward the other side of the barrier by a jump of size  each
time it hits the barrier, disposing of the difficulty of the origin being regular. We obtain martingales to which we can apply the optional sampling theorem and get the
double Laplace transform . These general results are applied to address problems in
option pricing. We introduce a new option related to Parisian options being triggered
when the age of an excursion exceeds a certain time or/and a barrier is hit. We obtain
an explicit expression for the Laplace transform of its price.
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(B) STATISTICAL METHODS AND MEDICAL APPLICATIONS Room: C18, Chair: Colleen Nooney
Talk Time: 13:50-14:10

BART BMA: B AYESIAN ADDITIVE REGRESSION TREES USING
B AYESIAN MODEL AVERAGING FOR DISCOVERY OF PROTEIN
BIOMARKERS

Belinda Hernandez, Stephen Pennington, Andrew Parnell and Adrian Raftery
University College Dublin
Proteins are routinely used as biomarkers (clinical tests) to guide clinical decision
making but existing tests lack the performance needed for the emerging arena of personalised healthcare. Proteomics - genome-scale protein discovery - has led to the
identification of numerous potential candidates for disease diagnosis, prognosis and
prediction of response to treatment. Frustratingly, very few of these candidates have
been developed to the stage of routine clinical use. It is becoming apparent that the
statistical methods used to assess the performance of new candidate biomarkers are
a major limitation for the development of biomarkers.
Here we propose an extension of Bayesian Additive Regression Trees (BART) for the
purpose of proteomic biomarker discovery. BART was first proposed by Chipman
et al in 2010, and has proven a useful tool for the analysis of many datasets where n
¡ p. However, when p is large, variable model selection using the traditional BART
method is very inefficient; and when p is far larger than n,as is the case for proteomic discovery, traditional BART fails. We propose using a combination of BART
with Bayesian model averaging to implement a greedy variable selection algorithm
which should improve the speed and efficiency of the current method, making it
more suited to the analysis of proteomic discovery data.
Talk Time: 14:10-14:30

C URVE REGISTRATION IN BIOMECHANICAL DATA
Daria Semochkina
Female subjects (36 children, 20 adults), each performed three replicate simple countermovement jumps, and a force platform was used to record the downward forces applied at a sampling rate (2mHz). Each datum, takes the form of a time series, and although the underlying shape of each curve is broadly similar, the lengths of the sampled curves vary considerably across the data set. Mitigating for differences between
the curves is further complicated by an unavoidable experimental side-effect when
subjects delay (without movement) on the force platform. The data are amenable to
statistic analysis using functional data analysis methodology, however, considerable
curve alignment is required in the data pre-processing stage. The paradigm underpinning this curve registration step is to split the variation into variation in phase and
variation in amplitude – and characterize difference between curves, and treatment
groups, of the basis of the time-warping functions driving the curve registration.
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Talk Time: 14:35-14:55

D EVELOPING A PROGNOSTIC MODEL USING IPD FROM MULTIPLE
STUDIES : AN EXAMPLE IN BREAST CANCER
Hairui Hua, K Snell ,J Ensor , MP Look and RD Riley
The University of Birmingham
Background: Multivariable prognostic models predict an individual’s risk of an outcome over time, using multiple prognostic factors in combination. Many models are
developed in the literature, but few are used in practice partly due to a lack of external validation studies. Individual participant data (IPD) from multiple studies offers
a unique opportunity to develop and validate amultivariable prognostic model. In
this talk we develop and validate a prognostic model for the risk of death over time
in women with primary breast cancer from 8 European countries. To analyse the survival data, we use flexible parametric survival models via the Royston-Parmar framework. In comparison to traditional Cox regression, this approach uses restricted cubic
splines to estimate the baseline hazard function and therefore allows better predictions for individuals. Heterogeneity across studies is accounted for by allowing a
separate baseline hazard per country. The model is developed and externally validated multiple times, using an approach called internal vs external cross-validation,
which leaves one country out for external validation and repeats multiple times. This
is shown to reveal the potential performance of the developed model in new populations for clinical practice .
Talk Time: 14:55-15:15

D IFFICULTY MEASURE FOR COLOUR CODED ORIENTEERING EVENTS
Sofia Villers, Karen Vines and Kevin McConway
The Open University
Orienteering is an outdoor sport where, with the help of a map and a compass a
course has to be completed, in the shortest possible time. These courses are designed
by colours according to the length and technical difficulty desired. The guide lines
for planning colour-coding events set by the British Orienteering Federation ensure
a consistency of course standards between events. A green course is defined as the
shortest technically difficult course; a blue course is also technically difficult but with
medium length and a brown course is technically difficult and long.
This work studies the consistency among courses of the same colour. Besides the
course design classification the available information to analyse the course difficulty
level is the orienteer’s times taken to complete the course. Our proposal uses those
times to calculate a difficulty measure for each course, which allow us to compare
same colour courses on different events and determine if they have similar difficulty
levels. The analysis was done over 100 events analysing three courses (Green, Blue
and Brown).
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(C) APPLIED EPIDEMIOLOGY - Room: C15, Chair: Laurence
Shaw
Talk Time: 13:50-14:10

C ORRELATION STRUCTURED IN P OISSON REGRESSION
A’yunin Sofro
Newcastle University
Regression analysis is a famous statistical method which is used to show relation between independent variable and dependent variable. If the dependent variable follows Poisson distribution, so it can be said Poisson regression which develops rapidly
last decades, particulary for ecological and health issues. In general, disease counts in
areas this model has been applied widely. However, in practice spatial correlated observations do not satisfy with independence of residual assuming in generalized linear model. To deal with that situation, we need another approaches which can cover
the correlation structured , e.g. generalized linear mixed model (GLMM) which has
grown in popularity due to their ability with spatial effects in model. This model has
a stationary assumption which is spatial autocorrelation and effects of environmental correlates to be constant across the regions. In term of random effects, there are
models which have been developed and the famous one is the Autoregressive model
(CAR), particulary the intrinsic autoregressive model that has been introduced by
Besag. Regarding of estimation parameters, we use Laplace Approximation to approximate the marginal likelihood function. Finally, we provide a simulation study
between with and without correlation structured in Poisson regression and example
for study cases (Dengue Fever in Indonesia).
Talk Time: 14:10-14:30

A SSESSING METHODS TO DEAL WITH PARTICIPATION BIAS IN
CASE - CONTROL STUDIES USING SIMULATIONS AND DIRECTED
ACYCLIC GRAPHS

Claire Keeble, PD Baxter, S Barber, MS Gilthorpe, J Textor and GR Law
University of Leeds
Case-control studies are popular for investigating the cause of a disease, by comparing exposures in subjects with and without a particular disease. Since the subject
knows their disease status before study enrolment, there is strong incentive for cases
to participate, for potential treatments or discovery of cause, but less incentive for
controls. Certain potential controls are more likely to participate, such as those who
are married, wealthy or female, leading to participation bias if non-participation is
associated with the exposure, disease or relation of interest. We investigate current
methods to deal with participation bias.
Data were simulated and directed acyclic graphs created, for four situations; when
the auxiliary variable, such as age or socio-economic status, associated with control
participation is or is not a confounder and when there is or is not participation bias.
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These were used to test methods to reduce participation bias: adjusting for the covariate, imputation and weighting.
These methods to reduce participation bias were found to be ineffective. We show
through simulations the methods can increase, rather than decrease, the amount of
bias present, leading to inappropriate inference. Adjusting for the variable reduced
solely confounding not participation bias, multiple imputation produced inaccurate
odds ratios and weighting produced infinite odds ratios. The directed acyclic graphs
confirmed this participation bias cannot be adjusted for.
For improved results, true confounders should be identified and the effect of participation bias on the conclusions of a study considered. Ultimately, a new method is
required.
Talk Time: 14:35-14:55

A GE SPECIFIC BACK - CALCULATION FOR ESTIMATING HIV
INCIDENCE

Francesco Brizzi, Paul Birrell, Anne Presanis and Daniela De Angelis
MRC Biostatistics Unit, Cambridge
In the UK over the last ten years, there has been a persistent increase in the number
of HIV diagnoses in homosexual men.
A multi-state Bayesian back-calculation model, based on the number of HIV and
AIDS diagnosis and the count of CD4 cells at diagnosis, has already been proposed
to disentangle the contribution of combined HIV transmission and increased testing
rate among infected individuals. The model includes infection, disease progression
and diagnosis. Once HIV is contracted, the evolution of the CD4 count is described
through a Markov model where diagnoses and AIDS are the absorbing states. Results from this model show steady transmission and increased diagnoses rate.
However, for a better targeting of prevention campaigns, it is essential to understand
how HIV transmission changes across ages. To this end we extended the existing
back-calculation approach. We model age and time specific infection rates using a
natural thin plate spline. Relying upon age specific data, it is possible to estimate age
and time dependent infection and diagnosis rates using maximum penalized likelihood.
Preliminary results obtained with this model will be presented.
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Talk Time: 14:55-15:15

M ODELLING OF LONGITUDINAL HIV BIOMARKERS TO ESTIMATE HIV
INCIDENCE

Loumpiana Koula, Daniela De Angelis and Anne Presanis
MRC Biostatistics Unit, Cambridge
It is vital to estimate the Human Immunodefciency Virus (HIV) incidence in order
to monitor HIV/AIDS epidemic, to evaluate HIV prevention programs and to plan
resource allocation for prevention. Historically, two methods were commonly used
to estimate HIV incidence, the direct computation of HIV incidence based on cohort studies and backcalculation. The former is expensive and time consuming and
the latter gives uncertain estimates since it was based on AIDS diagnoses which do
not necessarily reflect recent infection. More recently, novel methods have been developed to estimate incidence on the basis of the prevalence of recent infection and
the time spent on the recent infection state, the “window period”. There are many
biomarkers of HIV that are measured in clinical practice and can be used for estimating the distribution of the window period using cross-sectional sampling. In
practice, a threshold of the biomarker is chosen, values below which are indicative
of recent infection. We use Bayesian Hierarchical Models to characterize the individual growth curve of the biomarker and then invert the functional relationship to
obtain estimates of the window period distribution. These models are applied to a
cohort of HIV infected individuals who have repeated measurements of an antibody
biomarker (Avidity Index) and whose last negative and first positive HIV test dates
are known.
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Session 4: 09:30-11:15

(A) ECOLOGICAL STATISTICS - Room: C17, Chair: David
Robertson
Talk Time: 09:30-09:50

S TATISTICAL ANALYSIS OF TRACKING PLATE DATA
Amanda Minter and Peter J Diggle
University of Liverpool
Estimating the size of a wildlife population is required in many settings: managing
fisheries, pest control and quantifying risk of zoonotic disease. These settings demand different methodologies for both experimental design and inference. Tracking
plate methods have been used for decades to study rodent abundance. The plates
are water resistant square tiles that are marked by animals, these marks can then be
evaluated for evidence of rat activity.
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A statistical model for tracking plate data should take into account two related phenomena: presence/absence of rats and levels of rat activity as proxy for abundance
given presence. We present a suitable statistical model for analysing tracking plate
data that takes into account the characteristics of tracking plate data by dealing separately with levels of rat abundance and probability of presence of rats, resulting in a
two-component mixture model with one binary and one censored continuous component. The model addresses the problem of data which does not have and cannot
easily be transformed into a standard statistical form. The solution we propose is a
two-component model where it is not necessary to sacrifice any aspects of the empirical behaviour. The model can immediately be extended to perform regression analyses, and could be further developed to incorporate spatial and/or temporal random
effects.
Talk Time: 09:50-10:10

E STIMATING WHALE ABUNDANCE BY ACCOUNTING FOR
IDENTIFICATION UNCERTAINTY IN TWO - PLANE AERIAL SURVEYS
Ben Stevenson, David L. Borchers and Rachel M. Fewster
University of St Andrews
Line transect surveys are the most common method used to estimate whale abundance, and these involve observers on board either a ship or plane recording detections of surfacing individuals. While shipboard surveys are substantially more
expensive, they hold an inherent advantage: Due to the slower vehicular speed and
relative proximity to the whales, the probability of detecting an individual is far more
certain. On the other hand, statistical models applied to data collected from aerial
surveys cannot make the same assumptions, and so the estimation of detection probability is typically more difficult. Here we consider an aerial survey of the northern
minke whale Balaenoptera acutorostrata, where two planes fly along a transect, each
with an independent observer on board. If it can be determined whether or not two
detected surfacings (one from each observer) are of the same individual, then the survey gives rise to standard capture-recapture data, for which a wealth of models exist
in the literature. However, if whale identification is uncertain (i.e., it is not known
whether a detection made from each plane is of the same individual, or of two different individuals), then the problem is far less tractable. This presentation will discuss
an approach to obtain a maximum likelihood estimate of whale abundance when
this is the case. Locations of detected surfacings are considered to be a realisation
of a Neyman-Scott point process, the likelihood for which is constructed by fitting a
non-homogeneous Poisson point process to the distances between sighting locations.
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Talk Time: 10:10-10:30

M ODELLING NON - NEGATIVE CONTINUOUS DATA WITH DISCRETE
MASS AT ZERO WITH AN APPLICATION TO GARDEN BIRD SURVEY
DATA

Ben Swallow
University of St Andrews
Models for analysing continuous non-negative data with a spike at zero have often
received less attention than their discrete counterparts. This type of data, however, is
commonplace in the life sciences, particularly ecology. In this talk we outline mixed
effects Tweedie models fitted in a Bayesian Markov chain Monte Carlo (MCMC)
framework, which are flexible enough to account for the discrete mass at zero as well
as allowing for over- and under-dispersion and apply them to long-term longitudinal data from winter garden bird surveys in the UK. We will discuss the modelling
technique, including some methods to improve MCMC efficiency and mixing, and
apply it to the ecological dataset.
Talk Time: 10:35-10:55

T HE USE OF SPATIO - TEMPORAL ECOLOGICAL MODELS IN
INTELLIGENCE - LED POLICING
Charlotte Jones-Todd
University of St Andrews
Whilst there are many examples of data structures reflecting processes that take place
in both space and time, ecology is seemingly the field that is benefiting the most
from newly developed statistical modelling methods, which can cope with complex
spatio-temporal real world data. This talk presents one such approach to constructing
flexible spatio-temporal point process models based on the stochastic partial differential equation (SPDE) approach introduced by (Lindgren, et al., 2011). In particular
I construct a class of spatio-temporal log-Gaussian Cox processes, which model the
occurrence of events in space and time.
Most notably, log-Gaussian Cox processes may not only be used in the context of
ecology but are generally relevant to many complex spatio-temporal data structures
(Simpson, et al., to appear). I discuss here how their use can be translated into the
field of criminology, in particular into the context of the occurrence of crimes in space
and time. The random field in such a Cox process, represents the spatial heterogeneity in the data, which describes the spatial structures contained in the spatial patterns
formed by incidents of crime. This modelling approach yields a better understanding
of the drivers behind the spatial distribution of the incidents. The models account for
the spatial dependence between the locations of each crime and enable us to identify
possible environmental and socio-economic features that encourage crime. In other
words, the modelling process will aid intelligence led policing, by better understanding the distribution of crimes in space and time.
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Lindgren, F., Rue, H. & Lindstrom, J., 2011. An explicit link between Gaussian fields
and Gaussian Markov random fields: The stochastic partial differential equation approach (with discussion).. Journal of the Royal Statistical Society., B(73), pp. 423-498.
Talk Time: 10:55-11:15

C OEVOLUTION IN TRITROPHIC ECOLOGY
Colleen Nooney
University of Leeds
Parasites and their hosts generally form tight ecological associations and as such it
has long been assumed that the speciation of parasites is largely dependent on the
speciation of their hosts. It is believed by many parasitologists that the study of
host-parasite coevolution originated with the work of Von Ihering, who was the first
to recognise predictable associations among hosts and their parasites. Test statistics
have been developed for testing for cospeciation in these bitrophic systems, such
as the ParaFit statistic and the permutation test developed by Hommola et al. We
are developing a new statistic by utilising electrical circuit theory; since there are
many similarities between a system of interacting phylogenetic trees and an electrical
circuit.

(B) MISSING DATA HANDLING - Room: C18, Chair: Gareth
Davies
Talk Time: 09:30-09:50

M EDITATION ANALYSES FOR TRIALS OF PARENTING PROGRAMMES
WITH MISSING VALUES IN BASELINE AND PARENTING MEASURES

Cheng Zhang, Stephen Scott and Sabine Landau
King’s College London
Traditional mediation approach such as the regression approach by Baron and Kenny
assumes no unobserved confounding of the effect of the mediator on the outcome.
This assumption leads to a need of including all measured pre-randomisation and
post-randomisation confounding variables in the B&K mediation model. Our datasets
are subject to missing data: (1) Roughly a third of the families have incomplete baseline characteristics variables. (2) Missing values are present in both parenting practices variables and child outcomes of interest. We apply multiple imputation (MI)
to traditional mediation analyses so that analyses are valid under a realistic missing
at random assumption. The implementation of the approach resolves the following
practical and technical challenges: (i) It is inapplicable to include all the measured
potential confounders in the model due to small sample size. We proposed an approach to select confounding variables for inclusion as covariates in the regression
equations. (ii) IY parenting programme is a group training therapy and the therapy groups are only applicable in the active intervention arm. The MI step allows
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for clustered data that only explain variability in the active intervention arm. The
estimate of causal mediation parameters is calculated by averaging the estimates obtained from each imputed dataset. Nonparametric bootstrap approach is developed
for drawing statistical inferences to assess relevant mediation parameters with MI
applied for each bootstrap dataset with missing values. Two mediators, parental criticism and parental warmth, are detected to mediate 38.57% and 22.03% of the total
effect respectively.
Talk Time: 09:50-10:10

A NALYSING SELF REPORT BIAS WITH MISSING DATA
Elaine Berkery
University of Limerick
Accurate measurements of height and weight typically cannot be made on all subjects participating in large studies. Instead self reported values of these variables
must suffice, which although time and cost effective, have no guaranteed accuracy.
Problems of precision and accuracy are further confounded when the variables are
converted into biomedical measurements such as body mass index (BMI). Another
solution is for respondents to self assess their own obesity classification. Self report bias in BMI values and related obesity classifications have been much studied.
BMI values based on self reported determinations of height and weight in population
samples are underestimating the true obesity epidemic. The social norm theory has
been evident as a possible explanation for these trends and patterns in different societal settings. The Growing Up in Ireland (GUI) project is a national study of children
in Ireland. This talk presents the analysis of a subset of the nine-year-old cohort of
children in the study. We analyse the agreement (or lack thereof) between child actual and self-determined obesity category; the primary care givers (PCG) agreement
between their actual and self-determined obesity category and the PCG assessment
of the child’s true obesity category. These data present a unique opportunity to study
social evaluation of obesity at a family level. The records are multivariate ordinal
and the interrelationship between these is summarised by Cohen weighted-kappa
agreement scores. High levels of missing values further hamper the analysis. We
implement a multiple imputation scheme to overcome this and compare conclusions
with/without missingness taken into account.
Talk Time: 10:10-10:30

M ODEL SELECTION AND AVERAGING FOR LINEAR MODELS IN THE
PRESENCE OF MISSING DATA

Khuneswari Gopal Pillay and John H McColl
University of Glasgow
Model selection provides formal support to guide the user in the search for the best
model among all possible models and to determine which covariates to include when
predicting a response. Model selection introduces additional uncertainty into the
model-building process but the standard errors of parameter estimators obtained
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from the selected model by standard statistical procedures will under estimate the
true variability. One way to overcome this problem is model averaging. Model averaging aims to incorporate the uncertainty associated with model selection into parameter estimation, by combining estimates over a set of possible models. We have
carried out a series of Monte Carlo experiments to investigate the theoretical properties of model selection and averaging procedures for multiple regression models
when some covariate values are missing and have to be imputed. The consistency
of model selection was compared for the AIC, AICc and BIC criteria with different
amounts of missingness. The mean square error of prediction at a standard grid of
points in covariate space was used to compare the predictive ability of model selection and model averaging procedures. The results showed that model averaging
estimators often provide better prediction than a best model obtained through model
selection. AICc performs better than BIC in all circumstances. Therefore, researchers
should use AICc in model selection and model averaging. It was found that inclusion of an auxiliary variable in the imputation model that is highly correlated with
the variable with missing values improves model selection, model averaging and
prediction.
Talk Time: 10:35-10:55

O PTIMAL DESIGN FOR DATA MISSING AT RANDOM
Kim Lee
University of Southampton
In clinical trials, patients’ responses are often recorded repeatedly at some time intervals and at the end of the trials. Inevitably, there will be some patients loss to
follow-up for various reasons. Complete case analysis is often valid only for data
missing completely at random (MCAR). Otherwise, missing observations could be
a potential source of bias when the data from the studies are analysed. Using the
partially observed data in estimation can cause bias and affect the variability of the
outcome, and thus reduce the power of the clinical trial.
We tackle the issue of missing data at the design stage of clinical trials and provide
optimal designs that maximise the incomplete information. We describe experimental design and missing data mechanism. A case study of D-optimality for experiment
with data missing at random (MAR) for simple linear regression model will be presented.
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Talk Time: 10:55-11:15

H ANDLING OF MISSING OUTCOME IN A LONGITUDINAL CLINICAL
TRIALS : A SIMULATION STUDY
Royes Joseph
Keele University
Randomised controlled trials (RCTs) in musculoskeletal conditions (MSCs) generally
necessitate long-term follow up of largely self-reported outcomes; thus, such RCTs
are prone to missing outcome data, mainly because of participant dropout/nonresponse. In a review of 91 published RCTs in MSCs, we found that complete case
analysis and single imputation such as last observation carried forward remain the
most commonly used approaches to handling missing outcome data despite recommendations towards the use of maximum likelihood or multiple imputation based
approaches as the preferred primary analysis method. Previous simulation studies
have confirmed that the magnitude of bias in an estimate of a population parameter
is strongly related with the missing data mechanism and the statistical method used
to handle missing data. Generalizability of these studies were mostly limited by the
use of high overall dropout rates, which are rare in well-designed and conducted
RCTs, and failure to account for the pattern of dropout. A recent study reported
that RCTs with an equal or unequal high dropout rate between treatment groups
are equally prone to bias in estimate (Bell et al, 2013). However, it remains unclear
how a lowmoderate dropout rate, pattern of dropout, data variability and trajectory
pattern in addition to dropout mechanism influence the inference about the population parameter of interest. Thus, a simulation study has been performed to address
the limitations of previous studies. This study also aimed to verify whether the assumption of missing not at random matters in longitudinal RCTs with lowmoderate
dropout rate.

(C) FINANCIAL STATISTICS - Room: C15, Chair: Sam Livingstone
Talk Time: 09:30-09:50

F INANCIAL FORECASTING WITH MANY PREDICTORS WITH NEURAL
NETWORK FACTOR MODELS

Ali Habibnia
London School of Economics
Financial time series present special features, which makes the forecast of these variables hard. This study aims to propose a nonlinear forecasting technique based on an
improved dynamic factor model with two neural network extensions. The first extension proposes a bottleneck-type neural network principal component analysis as
an alternative for factor estimation, which allows the factors to have a nonlinear relationship to the input variables. After finding the common factors, the next step will
propose a nonlinear factor augmented forecasting equation based on a single hidden
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layer feedforward neural network model. In this study, statistical inference has been
demonstrated to show that the modelling procedure is not a black box. This proposed
neural network factor model can capture both non-linearity and non-normality of a
high-dimensional dataset. Therefore, this model can be more accurate to forecast the
nonlinear behaviour in financial data.
Talk Time: 09:50-10:10

M ORTALITY FORECASTING : OVERDISPERSION
Jackie Siaw Tze Wong
University of Southampton
Mortality forecasting has been of considerable interest to various agencies (e.g. insurance companies and government) especially recently. Unfortunately, this is made
extremely challenging by the fact that mortality rates have been improving over the
years (longevity risk) and the extent to which mortality rate is improved by age differs. In this context, the Lee-Carter and Brouhn’s Poisson log-bilinear model have
been found to describe death counts reasonably well, but at the same time are known
to possess some undesirable properties (to be addressed during presentation). For
the purpose of this talk, we will focus on one of the drawbacks of Poisson log-bilinear
model that the mean and variance are restricted to be the same. We present several
ways to integrate the concept of overdispersion to account for extra variation in our
death data within a Bayesian framework. The rationale for considering Bayesian
methodology is that it provides a natural framework in which prior knowledge can
be incorporated and model uncertainty can be included to compute a more representative prediction interval. Subsequently, Markov Chain Monte Carlo algorithms are
employed to generate posterior samples for each of the parameters in the model.
Talk Time: 10:10-10:30

A DVERSE SELECTION AND LOSS COVERAGE IN INSURANCE MARKETS
Ming Jie Hao1 , Pradip Tapadar1 , Guy Thomas1 and Angus Macdonald2
University of Kent1 , Heriot-Watt University2
Insurers hope to make profit through pooling policies from a large number of individuals. Unless the risk in question is similar for all potential customers, an insurer
is exposed to the possibility of adverse selection by attracting only high-risk individuals, i.e. the insurance purchase decision may be positively correlated with amount
of loss incurred. To counter this, insurers have traditionally employed underwriting principles, to identify suitable risk factors to subdivide their potential customers
into homogenous risk groups, based on which risk-related premiums can be charged.
However, arguably from the society’s viewpoint, the high risks are those who most
need insurance. That is, if the social purpose of insurance is to compensate the population’s losses, then insuring high risks contributes more to this purpose than insuring low risks. Thus, the traditional insurers’ risk classification scheme can be considered as contrary to this social purpose.
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This idea was proposed in Thomas (2008, 2009), in which the author introduced the
concept of ’loss coverage’- the proportion of the whole population’s expected losses
which is compensated by insurance. The main idea is that, under certain assumptions, a degree of adverse selection in insurance can be desirable as loss coverage is
increased.
To get a better insight into this discussion, the iso-elastic demand function, a commonly used demand function in econometrics with a constant elasticity coefficient, is
used as an example. Analysis has been carried out on how loss coverage varies with
presence of various degrees of adverse selection.
Talk Time: 10:35-10:55

M ONTE C ARLO METHODS FOR RARE - EVENT ESTIMATION WITH
APPLICATIONS TO INSURANCE AND RISK MANAGEMENT
Rodrigo Targino and Gareth W Peters
University College London

In this talk we discuss how to develop efficient classes of rare-event simulation algorithms based on Monte Carlo and Sequential Monte Carlo Samplers methodologies.
The models considered are comprised of dependent random vectors whose distributions are specified through general copula structures and constraint functions on the
support of the random vector. This class of models is critical to many applications in
risk and insurance modelling. We will illustrate examples of relevance to joint risk
measure estimations for multiple coupled loss processes as well as coherent capital
allocation methods.
Talk Time: 10:55-11:15

S HRINKAGE P RIORS FOR T IME -VARYING PARAMETER M ODELS
Su Wang and JE Griffin
University of Kent
Shrinkage prior has been used as a new Bayesian variable selection method in the
application of high-dimensional data with many regressors. Such interesting priors
can be applied in the area of economics, where a novel Bayesian inference in timevarying parameter (TVP) models is proposed. The Concept of time-varying parameter models is to allow stress data that are defined by a parameter to vary with time
without defining separate parameters. The models are parameter-rich and have a relatively short time span, which motivates a desire for shrinkage. We demonstrate the
most commonly used shrinkage priors called the Bayesian Lasso, then A new class of
prior called the Normal-Gamma prior is examined. As a result, the Normal-Gamma
prior is able to produce more accurate and efficient prediction using MCMC algorithm. Our approach allows for the coefficient on each predictor to be time varying,
constant over time or shrunk to zero. Finally, the method is applied to forecasting
problems in equity premium prediction.
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12.2.2

Session 5: 11:35-13:00

(A) STOCHASTIC PROCESSES AND NETWORKS - C17, Chair:
Iker Pérez
Talk Time: 11:35-11:55

T HE INFLUENCE OF OSCILLATORY CORRELATION ON G AUSSIAN
PROCESSES , THEIR ZERO - CROSSINGS AND EXTREMAL EVENTS
Lorna Wilson
University of Nottingham
Continuous random processes are used to mathematically model a huge variety of
real world phenomena. In particular, the zero-crossings of such processes find application in everything from diffusion to ocean wave analysis, meteorology to genetics,
finance and applied probability. Understanding the behaviour of the zero-crossings
enables prediction of phenomena initiated by a threshold crossing as well as extremal
problems where the turning points of the process are of interest. To identify the Probability Density Function (PDF) for the times between successive zero-crossings of a
stochastic process is a challenging problem with a rich history. This talk will consider
the effect of an oscillatory autocorrelation function on the zero-crossings of a Gaussian process. By examining statistical properties of the number of zero-crossings occurring in a fixed time period, we find that more oscillations in the autocorrelation
function result in more regular or deterministic realisations of the process. The interval times between successive zero-crossings become more regular and so the tail
of the inter-event PDF decays faster. The persistence exponent describes the tail and
is found to exhibit a complex phenomenology, strongly influenced by the oscillatory
nature of the auto-correlation function. Comparison is made between the theoretical predictions and numerical simulation results. The potential applications for this
sliding scale of regularity in a random process are far reaching and powerful.
Talk Time: 11:55-12:15

S OME STOCHASTIC PROCESSES FOR MCMC
Sam Livingstone
University College London
The Metropolis-adjusted Langevin algorithm (MALA) and Hamiltonian Monte Carlo
(HMC) are two Markov chain Monte Carlo methods which have proven effective in
many inference scenarios. Both are based around the principle of finding a continuoustime Markov process which can be engineered to have a user-specified limiting distribution, and then numerically simulating a realisation of the process at discrete time
points. Both are also inspired by models of physical systems. In this research we
start to explore variations on the MALA and HMC based on generalisations of the
underlying stochastic processes, but moving beyond the physical analogy in ways
that may in some cases result in more efficient sampling methods. In the talk I’ll first
review the MALA and HMC, then discuss some of the variations we’ve been looking
at and the possible benefits.
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Talk Time: 12:20-12:40

B AYESIAN I NFERENCE FOR BIPARTITE NETWORKS
Alan Benson and Nial Friel
University College Dublin
Bipartite or affiliation networks show the social relationships between nodes belonging to two different classes. In a bipartite network only links between classes of different types can exist e.g. actors and films, readers and books. At present, there are
relatively few statistical models designed to model data of a bipartite nature. Here,
we propose to further extend Exponential Random Graph Models (ERGMs) from the
unipartite setting to bipartite graphs. One of the key difficulties in working with
ERGMs is that the likelihood is computationally difficult to evaluate. We extend the
popular Exchange Algorithm used currently for unipartite networks to perform parameter inference. We introduce a new efficient transition kernel to sample from bipartite networks. We will show that this will lead to more computationally efficient
inference. Other likelihood methods such as pseudolikelihood will be examined as
an alternative to Markov Chain Monte Carlo (MCMC) schemes. We will conclude
with a case study of our methods applied to a real world bipartite network.
Talk Time: 12:40-13:00

T ESTING FOR NETWORK COMMUNITY STRUCTURE
Beate Franke
University College London
Network models where a single parameter per node governs the propensity of connection are popular in practice, because they are simple to understand and analyze.
They frequently arise as null models that indicate a lack of community structure,
since they cannot readily describe the division of a network into groups of nodes
whose aggregate links behave in a block-like manner. Here we establish a central
limit theorem for this null model setting, and show its potential for enabling tests of
network community structure. We do so by way of modularity, a functional of the
network which summarizes the difference between observed and expected withincommunity edges under our null model. In contrast to the majority of the literature,
we focus on its statistical rather than algorithmic properties, yielding new insights
into the canonical problem of testing for network community structure. This is a
joint work with Patrick Wolfe.
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(B) CLINICAL TRIALS - Room: C18, Chair: Heather Pettitt
Talk Time: 11:35-11:55

E STIMATING SAMPLE SIZES FOR EXTERNAL PILOT TRIALS
ACCOUNTING FOR THE SIZE OF THE DEFINITIVE STUDY

Amy Whitehead, Steven Julious, Cindy Cooper and Michael Campbell
University of Sheffield
A large amount of money is invested in medical research every year. However, each
year many trials are stopped early, not due to a lack of treatment efficacy but because
of factors such as; unexpectedly low recruitment rates or higher than predicted standard deviation on the outcome measure. Performing a pilot trial prior to a large and
expensive definitive trial can help to spot any issues with the design or conduct of
trial, perhaps stopping the wastage of resources. Despite the importance of pilot testing there is little guidance available to aid in the setting of a pilot trial sample size.
The methods discussed widely in the literature are regarding sample size calculations
for definitive trials. These methods may not be applicable to pilot trials.
The methods that do exist are based on rules of thumb for setting the pilot study sample size. However, using these rules may not lead to an optimal design for the overall
trial, the pilot and definitive trial together. Work will be presented on estimating the
optimal pilot trial sample size to minimise the overall sample size of the main and
pilot trial together and to minimise the overall cost of the study programme.
Talk Time: 11:55-12:15

C ORRECTING FOR BIAS IN THE DETECTION AND VALIDATION OF
DIAGNOSTIC TESTS

David Robertson, Jack Bowden and Toby Prevost
MRC Biostatistics Unit, Cambridge
When developing a new diagnostic test for a disease, there are often multiple candidate classifiers to choose from, and it is unclear if any will offer an improvement in
performance compared to current technology. A two-stage design can be used to select a promising classifier (if one exists) in stage one for definitive validation in stage
two.
However, estimating the true properties of the chosen classifier is complicated by
the first stage selection rules. In particular, the usual maximum likelihood estimator
(MLE) that combines data from both stages will be biased high. Consequently, confidence intervals and p-values flowing from the MLE will also be incorrect. A simple
solution is to use only the stage two data, which is unbiased, but this approach suffers from low precision due to the reduced sample size.
Building on previous results, we derive the most efficient conditionally unbiased estimator of a classifier’s sensitivity for a two-stage design with an arbitrary selection
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rule; the condition being that the trial proceeds to the validation stage.
We apply our estimation strategy to data from a recent family history screening tool
validation study, and are able to identify and successfully adjust for bias in the tool’s
estimated sensitivity to detect those at high risk of breast cancer.
Talk Time: 12:20-12:40

C ALIBRATION IN SURVEY SAMPLING
Gareth Davies, Jonathan Gillard and Anatoly Zhigljavsky
Cardiff University
Calibration is a technique frequently used in sample surveys. It consists of determining a set of final estimation weights that satisfy benchmark constraints and that are
as close as possible to a set of initial design weights.
In this talk, we consider various methods of calibration. The motivation for the calibration problem and the main reasons for calibration in practice are introduced.
When constraints are ”hard” it is not guaranteed that the weights will remain positive
or ”close to” the initial design weights. To overcome this, a suitable function for calibrating the weights needs to be chosen. While the chi-square function receives most
attention in calibration literature, is it the most appropriate function for calibration?
”Soft” calibration will also be introduced as an alternative method for controlling
extreme and negative calibration weights.
Talk Time: 12:40-13:00

C HOOSING COVARIATES IN THE ANALYSIS OF CLUSTER RANDOMISED
TRIALS

Neil Wright
Queen Mary University
Cluster randomised trials (CRTs) are studies in which pre-existing groups (clusters)
of individuals are randomised to treatment arms. A valid analysis of a CRT must
take into account the additional structure of the data imposed by cluster randomisation, for example by using a mixed effects model. Covariate data can be included in
such models, just as in fixed effects models, by adding variables and parameters for
covariates to the linear predictor.
There is extensive research on the effects of covariate adjustment in the analysis of
individually randomised trials, which has led to published guidance for choosing
covariates. However, the effects of covariate adjustment in the analysis of CRTs are
more complex and published research is limited.
I present a selection of results from simulation studies on the effects of covariate adjustment in the analysis of CRTs. I consider the use of individual level and cluster
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level covariates, cluster aggregation of covariate data, and the use of separate individual and cluster level covariate effect parameters. From these results I suggest
some further guidance for choosing covariates in the analysis of CRTs.

(C) COMPUTATIONAL BAYESIAN TECHNIQUES - Room: C15,
Chair: Kaylea Haynes
Talk Time: 11:35-11:55

A N A PPROXIMATION FOR THE M ULTIVARIATE P OSTERIOR
D ISTRIBUTION OF PARAMETER C ONTRASTS
Apostolos Gkatzionis and David Firth
University of Warwick
We consider Bayesian inference on statistical models containing categorical explanatory variables. Interest in such models lies in estimating contrasts among the category coefficients, but the posterior density of contrasts is often unavailable in closed
form: it is only possible to sample from it. We introduce quasi-densities as a device
for summarizing and presenting that density. Intuitively, the quasi-densities can be
thought of as a set of univariate densities qi that allow for approximating the posterior of any set of contrasts by considering the category coefficients as independent
random variables, with the i-th coefficient having density qi . We present methods to
calculate accurate quasi-densities based on specific parametric assumptions.
Talk Time: 11:55-12:15

E FFICIENT B AYESIAN INFERENCE FOR LARGE LINEAR G AUSSIAN
MODELS

Keith Newman
Newcastle University
A linear Gaussian structure can be used on a wide range of statistical models. When
the model is analytically intractable, inference is often performed using Markov Chain
Monte Carlo (MCMC) methods such as the Gibbs sampler. In the case where there
are large correlations between the variables, especially when there are many of these
variables, the MCMC may perform poorly. Fortunately, the performance can be improved by reparameterising the model, or by the use of blocking (or grouping) methods. Blocking comes with additional computational overheads, stemming from the
expensive matrix operations that underpin the algorithms. We can exploit any sparsity in the model’s Gaussian structure by working in terms of the precision matrix
(the inverse of the covariance matrix) of the Multivariate Normal distribution, to
negate the additional expenses of blocking methods. Furthermore, working with the
canonical parameterisation of the Multivariate Normal distribution allows for easier
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construction of the sparse precision matrix based on the model structure.
This talk gives a general introduction into some of the blocking methods which can
be performed on linear Gaussian models that exhibit Markov properties in the Gaussian structure. A brief discussion is included about currently ongoing work, aiming
to apply similar efficient Bayesian inference methods, to investigate the genetic interaction between telomere defects and the deletion of non-essential genes in yeast
chromosomes.
Talk Time: 12:20-12:40

M ONTE -C ARLO BASED MULTIPLE TESTING WITH BOUNDED RISK
Georg Hahn
Imperial College London
Most procedures which correct for multiple tests work with ideal p-values, for instance the Bonferroni correction or the procedures by Bonferroni-Holm, Sidak, Hochberg
or Benjamini-Hochberg. This talk considers multiple testing under the assumption
that the ideal p-values for the hypotheses under consideration are not available and
thus have to be approximated using Monte-Carlo simulation. This scenario widely
occurs in practical situations. We are interested in obtaining the same rejections and
non-rejections as the ones obtained if the ideal p-values for all hypotheses had been
available. Established methods for this scenario do not guarantee the correctness of
their results.
This talk presents MMCTest, a more sophisticated approach which is designed to
give, with pre-specified probability, the same classification as the one based on the
exact p-values.
The idea of MMCTest can be generalised into a new framework for the scenario aforementioned, both in terms of a generic algorithm used to draw samples and an arbitrary multiple testing procedure to evaluate the tests. We establish conditions on both
the testing procedure and on the algorithm which guarantee that the rejections and
non-rejections obtained through Monte-Carlo tests only are identical to the ones obtained with the ideal p-values. The framework can be used to improve established
methods without proven properties in such a way as to yield certain theoretical guarantees on their results.
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Talk Time: 12:40-13:00

B AYESIAN INFERENCE FOR STOCHASTIC DIFFERENTIAL RANDOM
EFFECTS MODELS

Gavin Whitaker
Newcastle University
Stochastic differential equations (SDEs) are particularly useful in describing continuous time processes. When repeated measurements on a series of individuals or
experimental units are available, it is natural to allow for differences between units
through random effects, leading to stochastic differential random effects models. Fitting such models is non trivial due to the intractability of the transition density governing the underlying SDE. We consider the task of performing Bayesian inference
for this class of models by adopting an Euler-Maruyama approximation of the SDE
and augmenting low frequency observations to allow sufficient accuracy of the approximation. The resulting posterior can be sampled using MCMC but care must be
taken to avoid high dependence between the latent states, and between the parameters and latent states. We will outline some solutions to this problem and consider
some applications.
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E FFICIENT SEARCH METHODS FOR HIGH DIMENSIONAL TIME SERIES
Lawrence Bardwell, Paul Fearnhead and Idris Eckley
Lancaster University
In many applications long high-dimensional time series are collected. If these are
measurements of some industrial processes it is important to be able to detect changes
in structure of the series as soon as possible. The changes may only affect a subset
of the dimensions and thus be more difficult to detect due to the noisy observations
from the other dimensions. Traditional techniques need to be adapted to deal with
this problem.

VARIABLE S ELECTION FOR L ATENT C LASS A NALYSIS
Michael Fop and Thomas Brendan Murphy
University College of Dublin
It is common in multivariate analysis, also in clustering, we are presented with more
variables than we would really need. This situation gives rise to the problem of selecting the subset of variables relevant for clustering and discarding those variables
which are superfluous or do not contain information about the clusters.
When clustering multivariate categorical data, a well known model-based approach
is the latent class analysis (LCA). In this modeling framework it is assumed that the
data come from a finite mixture of independent multinomial distributions, each one
corresponding to an unobserved class.
Recently Dean and Raftery (2010) present a method for variable selection in LCA, recasting the problem as a model comparison problem. Given a set of already selected
clustering variables, a variable is proposed for inclusion or exclusion and the decision
is made by comparing two models: one in which the variable contains useful information about the clusters, and one in which it does not and where it is assumed independent from the clustering variables. This independence assumption can wrongly
lead to declaring some variables as relevant to the clustering when actually they are
redundant to the clustering itself.
We propose a method which takes into account that some variables could be superfluous in detecting the clusters, by allowing them to be related to the clustering variables. The relationship is modeled through a multinomial logistic regression, letting
each irrelevant variable to be explained by only a subset of the clustering variables.
This method leads to a more realistic representation of the data and a more parsimonious variable selection.
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O PTIMAL D ESIGN FOR D ATA M ISSING AT R ANDOM
Kim Lee
University of Southampton
In clinical trials, patients’ responses are often recorded repeatedly at some time intervals and at the end of the trials. Inevitably, there will be some patients loss to
follow-up for various reasons. Complete case analysis is often valid only for data
missing completely at random (MCAR). Otherwise, missing observations could be
a potential source of bias when the data from the studies are analysed. Using the
partially observed data in estimation can cause bias and affect the variability of the
outcome, and thus reduce the power of the clinical trial.
We tackle the issue of missing data at the design stage of clinical trials and provide
optimal designs that maximise the incomplete information. We describe experimental design and missing data mechanism. A case study of D-optimality for experiment
with data missing at random (MAR) for simple linear regression model will be presented.

I NFLUENCE AND EXPLAINED VARIATION IN SURVIVAL ANALYSIS
Refah Mohammed, Robin Henderson and Malcolm Farrow
Newcastle University
The amount of explained variation is an overall measure used to quantify the information in a model and especially how useful the model might be when predicting
future observations. explained variation is useful in guiding model choice for all
types of predictive regression models, including linear and generalized linear models and survival analysis. In this work we consider how individual observations in
a data set can influence the value of explained variation. Influence of a subject is a
measure of the effect on estimates of deleting him/her from the data set. Influence on
regression coefficients has had much attention but there has not been work in influence for explained variation for survival data analysis or other measures of predictive
accuracy. Generally in reasonable size data sets the deletion of a single subject has no
effect on conclusions. However, examination of distance between estimates with and
without the subject can be useful in distinguishing abnormal observations. Based on
the influence function, we discuss methodologies for assessing influence on Graf et
al.’s measure, the C-index and Nagelkerke’s measure. The ideas are illustrated on
data on 1391 patients diagnosed with Non-Hodgkin’s Lymphoma (NHL).
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B IAS : WHAT, WHY, WHERE AND WHEN IN ADAPTIVE DESIGNS
Josephine Naz Khan
University of Warwick
In late phase clinical trials, adaptive designs are utilised due to their efficiency. For
example, they are used to answer phases II and III objectives of drug development
using a single seamless phase II/III clinical trial with two stages. Interim analysis of
stage 1 data answers phase-II objectives such as treatment selection and a final confirmatory analysis of both stages 1 and 2 data answers phase-III objectives. Although
efficient, data dependent adaptation introduces complexity in hypothesis testing and
estimation. We will focus on estimation in a multi-arm two-stage clinical trial where
in stage 1, the apparently most effective experimental treatment and control are selected to be investigated further in stage 2. Using data from both stages of such a
trial in estimation introduces selection bias because stage 1 data are used both for
estimation and selection. Additional bias is introduced if there is possibility of early
stopping for futility/efficacy. Several methods that account for treatment selection
and the possibility for early stopping have been proposed for normally distributed
outcomes. However, for time-to-event outcomes, methods of estimation that account
for bias in this setting are limited. Survival outcomes are generally used in cancer
studies with interest in overall or progression free survival as primary outcomes.
Such outcomes have added complexities in estimation due to parametric vs nonparametric test choices, censored observations and correlation between stages 1 and
2 data. Estimation for survival outcomes will be discussed with the objective of extending methods developed for normally distributed outcomes to survival outcomes.

S CALABLE I NFERENCE FOR M ARKOV P ROCESSES USING ABC AND
P MCMC
Jamie Owen
Newcastle University
Bayesian inference for Markov processes exhibiting intractable likelihood functions
has been subject to much research in recent years. Simulation based inference methods such as approximate Bayesian computation (ABC) and particle Markov Chain
Monte Carlo (pMCMC) have previously been applied to such models with some success for both approximate and exact parameter inference respectively. Here we consider some of the practical computational issues with exact inference using pMCMC
in a stochastic kinetic model setting, together with relative merits of approximate
and exact inference. Further we explore how one can combine ABC and pMCMC to
improve computational efficiency whilst retaining the goal of exact parameter inference.

62

U SING MIXTURE MODELS FOR PREDICTION FROM TIME SERIES , WITH
APPLICATION TO ENERGY USE DATA

Najla Qarmalah, Frank Coolen and Jochen Einbeck
Durham University
There has been much discussion and debate about the importance of non-parametric
methods for prediction. Non-parametric smoothing is a technique of analysing the
trends of data and is considered when a parametric model cannot be fitted to a data
set. For example, Gijbels et al.(The Journal of the Royal Statistical Society, 1999) show
that exponential smoothing can be put into a non-parametric regression framework
to minimize the average squared residual of previous one-step-ahead forecasts. The
research presented here aims to use mixture models to improve predictions from time
series data. The particular data under study give the energy use (kg of oil equivalent
per capita) for 135 countries around the world from 1971 to 2007 (recorded by the
International Energy Agency). Weighted boxplots (WB) for mixture models were developed to visualise the energy used. Results showed that the energy use data for
135 countries in each year can be described by a mixture of two normal distributions
with different variances, representing two clusters of countries. Moreover, the point
forecasts of log energy use by ARIMA model are bigger than the point forecasts by
Holt’s exponential smoothing model. This suggests that further investigation into
the forecast of the energy use for countries is recommended. Current research investigates a variant of the exponential smoothing approach, where the data are modelled
by a mixture of exponential forecasts with different bandwidths.

D EGREE DISTRIBUTIONS FOR LATENT SPACE MODELS IN SOCIAL
NETWORK ANALYSIS

Riccardo Rastelli
University College Dublin
In studies of social networks, recent interest has been placed on latent space models, where actors occupy unobserved positions in an Euclidean space such that the
probability that two actors are connected depends on the distance between them in
this latent space. Although much research effort has focused on estimation of such
models, very little has been discovered about the relation between a particular choice
of input parameters and the theoretical properties of the resulting random graph. In
this work we present analytic equations for the degree distributions of the actors and
hence for the connectivity of the graph.
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M ETHODS FOR THE I DENTIFICATION OF S EMI -P LAUSIBLE R ESPONSE
PATTERNS
Tayfun Terzi
London School of Economics
New challenges concerning bias have arisen in due to the increasing use of paid participants: semi-plausible response patterns (SpRPs). SpRPs result when participants
superficially process the information of (online) experiments or questionnaires and
attempt only to respond in a plausible way. This is due to the fact that participants
who are paid are generally motivated by fast cash, and try to efficiently overcome
objective plausibility checks and process other items only superficially, if at all. Thus,
those participants produce not only useless but detrimental data, because they attempt to conceal their malpractice from the researcher. The consequences are biased
estimations, blurred or even covered true effect sizes, and contaminating valid models. Existing and new approaches for the development of measures for the identification of SpRPs are discussed.

WAVELET ANALYSIS OF TIME SERIES WITH REPEATED OBSERVATIONS
VIA BOOTSTRAPPING

Julian Waton
Imperial College London
We consider the scenario of time series where the data have multiple observations.
We investigate a computationally-intensive task of bootstrapping in the time domain
and computing wavelet transforms of these bootstrapped series. Whilst adding some
noise to the higher frequencies, this allows us to consider the distribution of wavelet
coefficients in the wavelet domain and the distribution of noise in the time domain.
We introduce a novel thresholding technique based on this, and demonstrate our
methods on some test signals as well as on an intra-day Brent Crude series.
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http://bir.biometricsociety.org/
Membership of the International Biometric Society is FREE
for PhD students!
If you haven’t already joined, there will be a chance to sign
up during the sponsor’s reception. Alternatively, go to the
British and Irish Region website and join there!
This is the blurb describing what we are:

The British Region of the 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.
Members of the International Biometric Society get online
access to the journal Biometrics and discounted rates at
meetings – again, see the website for details.

What is the JBA Trust?
The JBA Trust was created in 2011 as an independent
charity to support and promote scientific research,
education and training in the fields of environmental
risks and resources, especially related to flood risk
and the water environment.

How do we work?
The JBA Trust works with NGOs, charities and not for
profit organisations, leading academic researchers
and the JBA Group of companies to:
•

create opportunities for project placements,
especially for postgraduate students or earlycareer professionals

Demonstration Flume
JBA Trust has developed a mobile flume to
demonstrate channel hydraulics. The flume is a
model of the flow of water in a simple channel, driven
by a system of re-circulating pumps and featuring
scale models of typical engineered structures such as
weirs, bridges, culverts and debris screens.
Observers can see in real time how different
structures interact with the flow and what happens
under flood conditions.
To see a short film of the demonstration please
follow the link to our hydraulic flume web page:
http://www.jbatrust.org/jbademonstrationflume

•

support students and courses within higher
education

The JBA Trust is looking for opportunities to share
this training resource and show how good channel
design and maintenance can help manage flood risk.

•

help with knowledge exchange, sharing best
practice and providing training resources for
relevant professions

If you know of any groups who would benefit from a
demonstration, please get in touch.

•

support environmental education in schools

How is the Trust funded and managed?
Core funding for the JBA Trust comes from JBA
Group dividends and we also seek to gain external
sources of funding where appropriate.
The Trust is independently managed and governed by
a board of Trustees.
The board of trustees includes Professor Jim Hall of
Oxford University, Professor Keith Beven of Lancaster
University, independent financial consultant Nick
Russell and Jeremy Benn and Rob Lamb from JBA
Group.

Photo: Jeremy Benn demonstrating the flume to a group
of A-Level geography students
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JBA Trust Research

Sponsorship and Bursaries

The Trust is uniquely placed to facilitate collaboration
between industry, academia and the 3rd sector.

The British Hydrological Society and JBA Trust are
working together to sponsor an annual Studentship
Award to support potential MSc students wishing to
pursue an MSc in hydrology or catchment management.

We support post-graduates in academia through cosupervision of PhDs and MSc Projects and also provide
training through research projects within JBA.
The Trust provides a platform for highly respected
research work and delivers public benefit through
publishing and disseminating research outputs and
enabling knowledge exchange.
Our collaborative research programme includes:
Modelling to support resilient integrated catchment
management (PhD at Lancaster University and the

Centre for Global Eco-Innovation)
Infrastructure flood risk analysis (Environmental

Change Institute, Oxford University and ITRC)
SINATRA - Flooding from intense rainfall (Reading

University, Newcastle University and NERC)
Tools and guidance for covariate analysis of flood
and wave threshold exceedances (NERC PURE

Associate, Lancaster University)
UK multi-scale spatial/temporal rainfall and river
flow extremes (KTP with Lancaster University)
Flood and scour failure incident database for
railway assets (Student placement at JBA Trust)
Statistical analysis of air quality in China (STOR-i

Internship with Lancaster University)
Assessing the multiple benefits of SuDS (CIRIA)
MSc Project Programme (supporting five projects

with Edinburgh, Leeds and Newcastle Universities)

JBA Trust Research Partners

Photo: The winning team at Tomorrow’s Water 2013

JBA Trust also supports Tomorrow's Water, a national
water and environment competition led by CIWEM.
The aim is to encourage groups of students to
demonstrate their ability to apply their science,
technology, engineering and mathematical skills to
solving water and environmental challenges.
The winning team in 2013 were Elena Stronach, Leah
Edwards and Astrid Blee from Rugby High School, for
their study measuring the hydrodynamic load on wave
energy structures.
They travelled to Stockholm to represent the UK at the
Junior Water Prize during World Water Week.

EXPLORE
Data analysis in flow

Introduced in 1989 with scientists and engineers in mind, JMP software links powerful statistics
to interactive graphics. It keeps data in flow, no matter whether it’s small, tall or wide.
Because there is a graph for every statistic, you can pursue your analysis without restraint.
®

Try JMP software for yourself at jmp.com/trial

Available for Mac® and Windows
SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration.
Other brand and product names are trademarks of their respective companies. © 2014 SAS Institute Inc. All rights reserved. S122756US.0314

Course 2:

Course 1:

FOR MORE INFORMATION: www.ncl.ac.uk/maths/gtp

PROFESSOR DARREN WILKINSON

Monday 8th September – Friday 12th September 2014, Newcastle University

BAYESIAN MODELLING FOR SYSTEMS BIOLOGY

PROFESSOR PIOTR FRYZLEWICZ & PROFESSOR JON WAKEFIELD

Monday 28th July – Friday 1st August 2014, Newcastle University

ANALYSIS OF SPATIAL AND TEMPORAL DATA

EPSRC/RSS 2014 GRADUATE TRAINING PROGRAMME
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Name

Email

Affiliation

Research Interests

Abdulaziz
Alenazi
Muteb Alharthi

aaalenazi1@sheffield.ac.uk

Statistical genetics

Iman al-Hasani

alhasnie@gmail.com

Wafa Almohri

ml10waja@leeds.ac.uk

Huda
Alshanbari
Lawrence
Bardwell
Maxine Bennett

huu 1982@hotmail.com

Alan Benson

alan.benson@ucdconnect.ie

Elaine Berkery

elaine.m.berkery@ul.ie

Aidan Boland

aidan.boland@ucdconnect.ie

Wilhelm Braun

pmxwb1@nottingham.ac.uk

University of
Sheffield
University of
Nottingham
Durham
University
University of
Leeds
University of
Leeds
Lancaster
University
MRC
Biostatistics
Unit,
Cambridge
University
College Dublin
University of
Limerick
University
College Dublin
University of
Nottingham

pmxma16@nottingham.ac.uk

l.bardwell@lancaster.ac.uk
maxine.bennett@mrc-bsu.cam.ac.uk

Bayesian model adequacy, stochastic epidemic
models
Applied statistics, mathematical statistics, statistical
modelling
Biomedical data images, spatial analysis, survival
analysis.
Survival analysis for lung cancer patients
Time series, changepoints, multivariates
Clinical trial design

Social networks, bipartite graphs, Bayesian analysis,
exponential random graph models

Bayesian statistics, graph theory, pseudolikelihood,
MCMC
Stochastic neural dynamics, mathematical
neuroscience

74

Name
Francesco
Brizzi

Email
francesco.brizzi@mrc-bsu.cam.ac.uk

Thomas Burnett

t.burnett@bath.ac.uk

Jake Carson

pmxjc4@nottingham.ac.uk

Rosanna
Cassidy
Liang Chen

pmxrc1@nottingham.ac.uk

Yafeng Cheng

yafeng.cheng@ncl.ac.uk

Juliana Consul

j.i.consul@ncl.ac.uk

Andrea
Cremaschi
Gareth Davies

ac429@kent.ac.uk

Jonathan
Davies
Benjamin Davis

pmxjsdav@nottingham.ac.uk

Olga Egorova

olgaegorova11@gmail.com

Michael Fop

michael.fop@ucdconnect.ie

liang.itachi@gmail.com

daviesgp2@cardiff.ac.uk

pmxbd@nottingham.ac.uk

Affiliation
MRC
Biostatistics
Unit,
Cambridge
University of
Bath
University of
Nottingham
University of
Nottingham
Heriot-Watt
University
Newcastle
University
Newcastle
University
University of
Kent
Cardiff
University
University of
Nottingham
University of
Nottingham
University of
Southampton
University
College of
Dublin

Research Interests
Bayesian statistics, epidemiology, infectuous
diseases, medical statistics

Medical Statistics; Survival Data; Clinical trials,
enrichment

Longevity risk modelling and hedging
Functional data analysis
Bayesian survival analysis
Bayesian econometrics and nonparametrics
Survey sampling, non-response, experimental design,
optimization.
Image analysis, neuroimaging, inverse problems
Probability applied to the spread of epidemics and
branching processes
Optimal design of experiments
Dimension reduction, variable selection,
model-based clustering, mixture models
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Name
Beate Franke

Email
beate.franke.12@ucl.ac.uk

Tusharkanti
Ghosh
Apostolos
Gkatzionis
Khuneswari
Gopal Pillay
Michael
Grayling

t.ghosh.1@research.gla.ac.uk

Ali Habibnia

a.habibnia@lse.ac.uk

Georg Hahn

g.hahn11@imperial.ac.uk

MingJie Hao

mh586@kent.ac.uk

Richard
Haydock
Kaylea Haynes

pmxrh2@nottingham.ac.uk

Anthony
Hennessey
Belinda
Hernandez
Hairui Hua

pmxah15@nottingham.ac.uk

Andrew Hyde

pmxah16@exmail.nottingham.ac.uk

A.Gkatzionis@warwick.ac.uk
khuneswari@gmail.com
mjg211@cam.ac.uk

k.haynes1@lancaster.ac.uk

belindahernandez25@gmail.com
huaharry67@gmail.com

Affiliation
University
College London
University of
Glasgow
University of
Warwick
University of
Glasgow
MRC
Biostatistics
Unit,
Cambridge
London School
of Economics
Imperial
College London
University of
Kent
University of
Nottingham
Lancaster
University
University of
Nottingham
University
College Dublin
University of
Birmingham
University of
Nottingham

Research Interests
Modelling and statistical inference for networks
Bayesian methods, statistical genetics
Generalized linear models, nonparametric statistics,
EM-type algorithms
Model selection, imputation, model averaging
Clinical trial design, longitudinal data analysis

Macroeconomic and financial forecasting, machine
learning, high dimensional statistics

Insurance risk-classification, loss coverage, adverse
selection
Image analysis, data mining, multivariate analysis
Changepoint detection, time series modelling,
computational statistics
Statistical shape techniques for the comparison of
geometric objects
Bayesian analysis, Bayesian model averging,
datamining, proteomics, prostate cancer
Medical stataitics
Mathematical statistics, shape analysis, plant root
analysis

76

Name
Muhammad
Safwan Ibrahim
Peter Johnson

Email
m.s.b.ibrahim@newcastle.ac.uk

Charlotte
Jones-Todd
Royes Joseph

cmjt@st-andrews.ac.uk

An Kang

ak609@kent.ac.uk

Panicha
Kaskasamkul
Claire Keeble

pk3e13@soton.ac.uk

Monika
Kereszturi
Josephine Naz
Khan
Florian Kleinert

m.kereszturi@lancaster.ac.uk

Eleftheria Kotti

e.kotti.12@ucl.ac.uk

Loumpiana
Koula

loumpiana.koulai@mrcbsu.cam.ac.uk

Vasiliki Koutra

v.koutra@soton.ac.uk

Lisa Law

lisa.law@mrc-bsu.cam.ac.uk

peter.johnson-3@mancghester.ac.uk

r.joseph@keele.ac.uk

mm07cmk@leeds.ac.uk

J.N.Khan@warwick.ac.uk
Florian.Kleinert@manchester.ac.uk

Affiliation
Newcastle
University
University of
Manchester
University of St
Andrews
Keele
University
University of
Kent
University of
Southampton
University of
Leeds
Lancaster
University
University of
Warwick
University of
Manchester
University
College London
MRC
Biostatistics
Unit,
Cambridge
University of
Southampton
University of
Cambridge

Research Interests
Time series

Analysis of clinical trial data with missing values
Bayesian nonparametrics regression
Capture-recapture
Bias, DAGs, participation, selection, epidemiology,
biostatistics, medical
Extreme value theory, spatial statistics
Survival analysis, clinical trials, adaptive designs,
estimation, bias
Lévy processes, optimal stopping, mathematical
finance
Variable selection, classification, computational
statistics
Medical statistics, infectious disease epidemiology

Adaptive designs in clinical trials, evaluating
telehealth interventions

Name
Antony Lawson

Email
a.s.lawson@durham.ac.uk

Kim Lee

kml1g09@soton.ac.uk

Hsiao-Yin Liu

ivyivy654@gmail.com

Sam
Livingstone
Anne-Marie
Lyne
Alasdair
McIntosh
Amanda Minter

samuel.livingstone@ucl.ac.uk

Refah
Mohammed
Lisa Mott

tarq 669@yahoo.com

Noryanti
Muhammad
Keith Newman

noryanti.muhammad@durham.ac.uk

Wirda Nisar

wirda.nisar@liv.ac.uk

Colleen
Nooney
Jamie Owen

js08cn@leeds.ac.uk

lyne.annemarie3@gmail.com
a.mcintosh.1@research.gla.ac.uk
a.minter@liverpool.ac.uk
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pmxlm4@nottingham.ac.uk

keith.newman@newcastle.ac.uk

j.r.owen@ncl.ac.uk

Affiliation
Durham
University
University of
Southampton
Queen Mary,
University of
London
University
College London
University
College London
Glasgow
University
University of
Liverpool
Newcastle
University
University of
Nottingham
Durham
University
Newcastle
University
University of
Liverpool
University of
Leeds
Newcastle
University

Research Interests
Data modelling, emulation, uncertainty analysis,
decision making
Optimal designs, Bayesian statistics, missing data
methods

Monte Carlo methods
MCMC, doubly-intractable distributions,
biostatistics, Bayesian inference
Genetics, Bayesian methods, medical statistics,
clinical trials, epidemiology
Epidemiology, ecological statistics
Applied statistics, survival analysis
Global tractography within a Bayesian framework,
MCMC
Statistical methodology and applications
Bayesian inference, large linear Gaussian models
Survival analysis
Bioinformatics, protein structure; phylogenetics
ABC, MCMC, Markov processes, Likelihood-free
methods
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Name
Phillip Paine

Email
pmxpp@nottingham.ac.uk

Iker Perez

pmxip4@nottingham.ac.uk

Heather Pettitt

pmxhp@nottingham.ac.uk

John Pickton

johnpickton@hotmail.co.uk

Najla Qarmalah

najla.qarmalah@durham.ac.uk

Riccardo
Rastelli
Yordan Raykov

riccardoras@gmail.com

David
Robertson

david.robertson@mrc-bsu.cam.ac.uk

Christian
Rohrbeck
Delyan Savchev

c.rohrbeck@lancaster.ac.uk

Daria
Semochkina
Laurence Shaw

daria.semichkina@ul.ie

A’yunin Sofro

a.sofro@ncl.ac.uk

Panteleimon
Spanos

pmxps3@nottingham.ac.uk

yordan.raykov@gmail.com

madbss@bris.ac.uk

pmxlmsha@nottingham.ac.uk

Affiliation
University of
Nottingham
University of
Nottingham
University of
Nottingham
University of
Nottingham
Durham
University
University
College Dublin
Aston
University
MRC
Biostatistics
Unit,
Cambridge
Lancaster
University
University of
Bristol
University of
Limerick
University of
Nottingham
Newcastle
University
University of
Nottingham

Research Interests
Inference for diffusion processes and asymptotic
statistics

Shape and image analysis
Implied probability, periodicity in networks
Mixture models
Monte Carlo methods, Bayesian methods, social
networks
Machine Learning
Clinical trials, personalised medicine, prediction
models, model selection, biomarkers

Spatial statistics, extreme value theory, statistical
modelling
Non-stationary time series, functional data analysis
Functional data analysis, functional Analysis,
mathematical modeling
Epidemic modelling, branching processes
Statistical modelling
Random graphs
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Name
Ben Stevenson

Email
bcs5@st-andrews.ac.uk

Kamonrat
Suphawan
Ben Swallow

pmxks5@nottingham.ac.uk

Rodrigo
Targino
Nicholas Tawn

r.targino.12@ucl.ac.uk

Tayfun Terzi

t.terzi@lse.ac.uk

Michael
Thomson
Elliott Tjia

pmxmjtho@nottingham.ac.uk

Daniel
Tompsett
Alexandra
Turner

dt7g08@soton.ac.uk

Abdulkarim
Umar
Sofia Villers

amu6@kent.ac.uk

Tianmiao Wang

tw12546@gamil.com

Su Wang

sw450@kent.ac.uk

bts3@st-andrews.ac.uk

n.tawn@warwick.ac.uk

etj 42@hotmail.com

alexandra.turner@mrc-bsu.cam.ac.uk

sofia.villers@open.ac.uk

Affiliation
University of St
Andrews
University of
Nottingham
University of St
Andrews
University
College London
University of
Warwick
London School
of Economics
University of
Nottingham
University of
Liverpool
University of
Southampton
MRC
Biostatistics
Unit,
Cambridge
University of
Kent
The Open
University
University of
Bristol
University of
Kent

Research Interests
Ecological statistics, capture-recapture, latent variable
models, statistical computing
Dynamical systems
Statistical ecology, population dynamics, Tweedie
distribution, Bayesian statistics
Monte Carlo methods, financial risk management

Survey methodology, latent variable models, research
methodology, psychology
Gaussian processes
Quasi-stationarity, disease process, extinction,
birth-death process
Confidence bands, effective doses
Survival analysis, longitudinal data, multistate
models, chronic disease, cardiovascular disease

Stochastic S-I-R household epidemic models

Nonparametic regression
Bayesian shrinkage priors for regression with
application to finance
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Name
Zimeng Wang

Email
pmxzw5@nottingham.ac.uk

Julian Waton

julian.waton08@imperial.ac.uk

Mark Webster

mm08mgw@leeds.ac.uk

Gavin Whitaker

g.a.whitaker@ncl.ac.uk

Amy
Whitehead
Lorna Wilson

a.whitehead@sheffield.ac.uk

Jackie Siaw Tze
Wong
Neil Wright

jstw1g09@soton.ac.uk

Cheng Zhang

cheng.zhang@kcl.ac.uk

You You Zhang

y.zhang78@lse.ac.uk

Chao Zheng

cz61@hw.ac.uk

pmxlrw@nottingham.ac.uk

n.wright@qmul.ac.uk

Affiliation
University of
Nottingham
Imperial
College London
University of
Leeds
Newcastle
University
University of
Sheffield
University of
Nottingham
University of
Southampton
Queen Mary,
University of
London
King’s College
London
London School
of Economics
Heriot-Watt
University

Research Interests
Mathematical finance

Monte Carlo methods, approximate Bayesian
computation
Stochastic differential equations, MCMC, Bayesian
inference, random effects
Clinical trials
Stochastic processes and their application to
understanding risk and uncertainty
Mortality forecasting, Bayesian statistics
RCTs, cluster randomised trials, mixed effects models

Causal inference, mediation analysis, meta-analysis,
missing data
Stochastic processes, martingale theory, financial
mathematics, excursion theory, Parisian options
Financial mathematics
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Voting Slip for Best Talks and Best Poster

Prizes will be awarded to the three best talks and the best poster as
voted for by yourselves, the delegates.
Please use this page to vote for your three favourite talks (in any order)
and your favourite poster and hand it by 16:00 on Wednesday 30th April.
The winners will be announced at the conference dinner in the evening
of Wednesday 30th April.

Best talks:

Best poster:
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