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Timetable of Events

Monday 25th March

12:30 - 14:30 Registration of Delegates (George Fox Foyer)

14:30 - 15:00 Afternoon tea and coffee (George Fox Foyer)

15:00 - 16.30 Welcome & Plenary Sessions (George Fox)
15:00 - 15.10 Welcome: Karen Pye (Committee Chair)
15:10 - 15:50 Plenary Talk I: Sir Adrian Smith (University of London)
15:50 - 16:30 Plenary Talk II: Prof Denise Lievesley (Kings College London)

18:00 - 19:00 Dinner (County South private dining room)

19:30 - ATASS evening (Lancaster House Hotel)

Tuesday 26th March

08:00 - 09:00 Breakfast - only full delegates (County South private dining room)

09:20 - 10:40 Session 1 (George Fox)

10:40 - 11:20 Coffee Break (George Fox)

11:20 - 12:40 Session 2 (George Fox)

12:40 - 14:00 Lunch (George Fox)

14:00 - 15:20 Session 3 (George Fox)

15:20- 17:00 Poster Session and Refreshments (George Fox)

18:00 - 19:00 Dinner (County South private dining room)

Evening Entertainment
19:00 Bus Collection from County College to City Centre
23:00 First Bus Collection from Dalton Square to Lancaster Campus
00:00 Second Bus Collection from Dalton Square to Lancaster Campus
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Wednesday 27th March

08:00 - 09:00 Breakfast-only full delegates (County South private dining room)

09:20 - 10:40 Session 4 (George Fox)

10:40 - 11:20 Coffee Break (George Fox)

11:20 - 12:40 Session 5 (George Fox)

12:40 - 14:00 Lunch (George Fox)

14:00 - 15:30 Sponsors’ Talks (George Fox)

15:30 - 17:00 Wine Reception (George Fox Foyer)

19:00 - Conference Dinner at Barker House
(Meet at George Fox at 18:45).

Thursday 28th March

08:00 - 09:00 Breakfast - only full delegates (County South private dining room)

09:00 - 10:00 Delegates to Check Out from Bailrigg Conference Centre

10:30 Informal trip to Williamson Park
(weather permitting, meet at Bailrigg Conference Centre)
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1 Welcome from the Organisers

Dear Delegate,

We at Lancaster University take great pleasure in welcoming you to the 36th Research
Students’ Conference (RSC) in Statistics, Probability and (for the first time) Social
Statistics. The RSC is an annual conference that provides an opportunity for research
students from probability, statistics and social statistics to come together in a relaxed
environment to discuss their research. Against this backdrop, we hope that new con-
tacts and friendships will be forged.

For many students this will be your first experience of presenting your work, and
some of you will have the opportunity to chair a session. For those of you attending
and not presenting, we hope that you will benefit greatly from observing others and
networking with researchers working in a similar field. For more information on
RSC 2013 see www.maths.lancs.ac.uk/∼rsc2013 or join our Facebook group (search
for RSC2013 - Lancaster).

We are now looking for potential hosts for RSC 2015 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 Nottingham.

Lastly, we must give special thanks to all of the sponsors, whose support is vital for
the continuation of the RSC project.

The RSC 2013 Committee
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2 The City and University

The City of Lancaster

Lancaster is the county town of Lancashire in the north west of England. It is the seat
of the Duchy of Lancaster and much of the land is owned by Her Majesty the Queen,
who also holds the hereditary title Duke of Lancaster. The town, which became a city
in 1937, has a long history which stretches back to pre-Roman times. The Norman

castle, which was originally built as a fortifi-
cation against the Scots, stands in good re-
pair and is still used as a court (and as a
prison until March 2011). Once known as
The Hanging Town because more prisoners
were sentenced to death here than at any
other court in the land, it is famous for the
trial of the Lancashire Witches.

In the 18th century Lancaster was an important port as the town was then acces-
sible to sea-going ships. Tidal changes resulted in the silting up of the river estuary
and nowadays only small boats can sail so far up the River Lune. Most of the fine
buildings in the city date from this era of prosperity and the boom in the cotton and
slave trade with Africa and the USA.

Lancaster’s city centre is small enough to explore on foot and there are regular bus
services linking it with the campus. It was designated as a Cycling Town in 2005 and
so benefits from a network of linked cycle tracks both in the city centre and around
the local area. Lancaster has both the beautiful River Lune and the Lancaster Canal
running through its city centre - so you can combine shopping or lunch with friends
with a meander along the towpath too!

The landmark Ashton Memorial, often referred to
as the “Taj Mahal of the North”, was commissioned
by Lord Ashton as a tribute to his second wife and
sits within the beautiful 54-acre Williamson Park that
is just a stone’s throw from the city centre. There’s
a great annual Heritage Event “Lancaster Unlocked”
where one can visit parts of buildings that are not
normally accessible by the public, an annual Music
Festival and a Fireworks spectacular that in Novem-
ber 2012 marked 400 years of the Pendle Witches.

Lancaster University

Lancaster University is one of the leading UK research universities and is ranked
number 1 in the North West. Furthermore, Lancaster is ranked 9th in the Times
Higher Education 100 Under 50 league table of the world’s best young universities.
The University has maintained its outstanding research reputation, and continuously
seeks ways in which its research can be applied for the good of society.

Lancaster University was established in 1964, when it was granted its Royal Char-
ter. Since then it has expanded both in size and reputation. There are now over 12,000
students and about seven hundred academic staff out of a total staff complement of
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over two thousand studying and working in departments that are recognised nation-
ally and internationally for the quality of their research and teaching. There are now
over one hundred thousand Lancaster alumni across the world.

The origins of the university lie in the years following
the Second World War, as the future of further and higher
education became an important concern of the British
government. The government faced immense problems
as it tried to cope with the demands of an expanding pop-
ulation and the advent of a new technological age. After
the war, there were only nine universities and less than
1000 full time students in the country. Between 1958 and
1961, this balance was redressed as 7 new universities
were announced; one of these was Lancaster University.

In the 1960s, the North-West had more than 7 mil-
lion inhabitants so it is easy to see why a third university
was proposed for the region. The first Vice Chancellor of
Lancaster University, Charles Carter made a somewhat

tongue-in-cheek comment about why the university was built, when he stated that
the people in London wanted a new university in this area in order to civilize the
North. In addition to Lancaster’s bid, other towns such as Morecambe and Black-
pool displayed an interest in the new university. However, Lancaster was thought to
be a peaceful area for study, with a rich cultural heritage and plenty of facilities for
potential students and members of staff.

Lancaster was one of the last of “new” universities to be authorized by the gov-
ernment. Princess Alexandra became the Chancellor of the University and was inau-
gurated in 1964. The ceremony also saw the granting of various honorary degrees to
amongst others, the new Prime Minister Harold Wilson. Wilson delivered his speech
only a short time after his election win with the Labour party.

The University accepted its first students in October 1964. The motto adopted
by the new university was Patet Omnibus Veritas which means Truth Lies Open to All
reflecting the hope that the expansion of
higher education would lead to the exten-
sion of education to all. The colours of the
university are red and Quaker grey, the lat-
ter reflecting the strong Quaker presence in
the town and region. Lancaster University
is based upon a collegiate system and is one
of only six collegiate universities in the coun-
try. The new university wanted to encourage
interaction between students with varied in-
terests. This was also encouraged by the cre-
ation of residences where both students and staff could live and work together. The
collegiate system has had a significant influence upon the university body. It has
helped to forge a strong sense of identity amongst staff and students alike and con-
tinues to be one of the defining features of student life at Lancaster.
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In recent years, a major program to build
new accomodation and refurbishment of ex-
isting facilities has begun. More than £450m
has been invested into the campus since
2002, creating new academic facilities, stu-
dent social facilities and improved teaching
space. This work includes the development
of three knowledge business centres, based
in InfoLab21, the Management School and
the Lancaster Environment Centre. The Uni-
versity has award winning eco-residences
and opened a £10m centre for the Creative
Arts in 2010. In Summer 2011 we also saw
the opening of our brand new £20m Sports

Centre.

The Department

The Department of Mathematics and Statistics is a large and vibrant department,
embracing a Mathematics Section and three Statistics Sections, which combined have
received top ratings in external assessments for research and teaching quality. The
Department has a large and vibrant statistical group with a high international repu-
tation. The group consists of over 20 staff with 30-40 RAs, PhD students and visiting
PhD students.
The research and teaching interests of the Lancaster
Statistics Group are diverse. Main reseach areas include
Medical Statistics and Epidemiology, Applied Statistics,
Bayesian and Computational Statistics, Extreme Values,
Applied Probability and Operational Research and Sta-
tistical Genetics. A strength of the Group is the breadth
and depth of collaborative research with Medicine, So-
cial Science, Finance, Biology, Veterinary and Environ-
mental Science, Management Science and other areas of
Mathematics.

In 2008 the Department launched the Postgraduate
Statistics Centre. This is a HEFCE funded Centre of Ex-
cellence in Teaching and Learning which will stimulate
research and postgraduate training in the future. The
centre is housed in a purposebuilt building specially
designed to minimise its environmental impact which
won an award from the Royal Institute of British Ar-
chitects for its innovative design. From 2010 a further
new feature of our PhD provision is the EPSRC-funded
STOR-i doctoral training centre with a ground-breaking approach to statistics and
operational research. STOR-i is backed by a £4.3m award from EPSRC and benefits
from considerable, committed support from leading industry partners including BT,
Shell, Unilever, ATASS and the Met Office.
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3 Map of Campus
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4 Facilities and Transport

The Lancaster University campus has a wide range of facilities; a bakery, bookshop,
newsagents, Students’ Union shop, hairdresser, a post office, three banks, a charity
shop and a small supermarket (Spar) are all located in or near to Alexandra Square,
shown on the campus map. Also on campus are a pharmacy, a health centre and
a sports centre. There are dozens of places to eat and drink across the campus, with
cafes, restaurants and nine college bars as well as an ice cream parlour, some of which
will be open during the conference week; details will be provided at the conference.

The university Sports Centre has a swimming pool, sports hall, squash and bad-
minton courts, table tennis room, sauna and solarium, a climbing and a bouldering
wall and various outdoor facilities. The centre will be open from 8.00am - 10.00pm
during the conference, except the swimming pool whose opening times can be found
in http://sportscentre.lancs.ac.uk/opening-times/. Unfortunately the gymnasium
and weight training rooms cannot be used by delegates as it requires an induction.

A regular bus service into Lancaster City Centre operates from the University
Underpass, beneath Alexandra Square. The main buses that go to the City Centre
are numbered X1, 2A, 2, 3, 4 or 42 and bus times are posted at all bus stops. The
X1 is the only service that runs directly to the train station. The bus stop is located
at the exit by Platform 3 at Lancaster train station. Alternatively, there are taxis at
the same exit; on arrival on Monday, ask to be taken to George Fox Avenue. If you
are taking a taxi back to campus on Tuesday night ask to be taken to John Creed
Avenue. When leaving campus on Thursday morning ask to be picked up from the
Chaplaincy centre.

5 Accommodation

Conference accommodation will be on campus in County College in the John Creed
Building. Breakfast and dinner will be in the County South Restaurant, except for the
conference dinner on Wednesday. Rooms will be available after 13:00 after receiving
keys from the conference reception. Luggage can be left in a secure lecture theatre
at the conference venue for delegates who wish to move into accommodation after
the afternoon’s events. All bedrooms must be vacated by 10:00am on the day of
departure (Thursday). The accommodation is en-suite and has shared kitchen for all
rooms.

Internet is available in all bedrooms. Details on how to log onto the system will
be provided in your welcome pack. Please note that you will need to bring your own
Ethernet cable for internet access. Internet access is free in accommodation. Wireless
internet access is available at George Fox. The eduroam wireless network is available
at various locations around the university.
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6 Conference details

6.1 Meals

On Tuesday, Wednesday and Thursday, breakfast will be at County South private
dining room 08:00-09:00, and Monday for those arriving on Sunday. Lunch will be
provided in the foyer of the George Fox building on Tuesday and Wednesday where
the talks are being held. Please note that on the first day of the conference lunch
will not be provided. However, there are plenty of places open around campus, and
tea, coffee and biscuits will be served before the plenary session. Dinners will be in
County South private dining room 18:00-19:00 on Monday and Tuesday.

Conference Dinner on the Wednesday evening will be at Barker House Farm on
campus (Building 65 at Campus Map). The three-course conference dinner will have
a Mardi Gras theme. The evenings attire is black tie with a splash of colour. Note that
this is a formal event so please avoid wearing trainers, jeans and hoodies.

6.2 Wine reception

A sponsor’s wine reception will be held in the George Fox foyer on Wednesday 27th
of March, prior to the conference dinner. Please take this opportunity to talk to our
sponsors and visit their displays to learn more about possible career opportunities.

6.3 Entertainment

On Monday evening there will be a race night in the Lancaster House Hotel, a 4*
hotel next to campus. This evening entertainment is sponsored by ATASS. It will be
a night for fun and a great opportunity to talk with people from ATASS.

On Tuesday evening there will be a pub crawl, a tour of Lancaster castle or a trip
to the cinema. Your choice of entertainment was made on registration, please note
that you will not be able to change activity unless you can find someone to swap with.
For each activity the coaches will leave after dinner on Tuesday night. Members of
the committee will direct and lead you to the coaches.
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7 Help, Information and Telephone Numbers

Department address:
Department of Mathematics and Statistics
Fylde College
Lancaster University
Lancaster, LA1 4YF

Telephone: 01524 593960
Fax: 01524 592681
Email: mathematics@lancaster.ac.uk

Emergency Numbers:
University Security (External): 01524 594541
University Security (Internal): 94541 or 999
County College Porter: 01524 592560 (92560 internally)

Transport:
A to B Taxis : 01524 60000
A1 Taxis: 01524 32090 or 35666
848848 Radio Taxis: 01524 848848
Bus information: 08712 002233
National Rail Enquiries: 08457 484950

12



8 The RSC 2013 Committee

If you have any questions during your time in Lancaster please feel free to ask any
member of the RSC 2013 Committee. We will be wearing white/red T-shirts with the
RSC 2013 logo on the front.

Karen Pye: Committee Chair
Alice Parry: Finance and Sponsorship
Ross Towe: Website
Simon Taylor: Website
Shreena Patel: Secretary
Tim Park: Sponsorship
Nicola Reeve : Entertainment (Monday)
Amy Cotterill: Entertainment (Tuesday)
Clement Lee: Entertainment (Tuesday)
Tatiana Xifara: Conference Booklet
Ioanna Lampaki: Merchandise
Claire Hargreaves: Conference Dinner & Social Statistics Representative
Stephanie Wallace: Conference Dinner & Social Statistics Representative

Top row L-R: Nicola, Alice, Ross, Ioanna, Shreena, Clement, Tim.
Bottom row L-R: Claire, Stephanie, Tatiana, Karen, Simon, Amy.

13



9 Instructions

9.1 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 com-
mittee 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 3 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 are 2 minute breaks between every speaker, this is to ensure the session
remains on time.

• If a speaker fails to show, please advise the audience to attend a talk in an alter-
native 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.

9.2 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 must be pdf or Powerpoint (ppt or pptx) files. No other format is
acceptable.

• Talks are strictly fifteen minutes plus three minutes for questions. Anyone go-
ing 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.

14



9.3 For Displaying a Poster

• Please submit posters upon registration on Monday 25th March.

• Posters should be A0 or smaller and portrait.

• The poster session will be held in the George Fox Foyer at 15:20 on Tuesday 26th

March.

• 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 17:45 on Tuesday 26th March.

10 Prizes

The three best presentations and the best poster, as voted for by delegates, will receive
books donated from Chapman and Hall and Cambridge University Press.

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 2013, the details of which are yet to be announced. 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 93, at the back
of this booklet. Voting slips must be handed in by 14:00 on Wednesday 27th March. The
winners will be announced at the conference dinner on the evening of Wednesday
27th March.
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11 Plenary Session

11.1 Professor Sir Adrian Smith (University College London)

Professor Sir Adrian Smith FRS has been Vice-Chancellor of the University of Lon-
don since last September. Sir Adrian was Principal of Queen Mary, University of
London, for ten years during which time he also served as Deputy Vice-Chancellor
of the University of London, before joining the Department of Business, Innovation
and Skills in 2008 as Director General, Science and Research, taking his present role
in 2010. He had previously held posts at Imperial College London, including Chair
of Statistics and Head of the Department of Mathematics. From 1977-1990 he was
Professor of Statistics and Head of Department of Mathematics at Nottingham Uni-
versity. He was educated at Selwyn College Cambridge (BA Mathematics) and at
University College London where his PhD supervisor was Dennis Lindley. His FRS
citation included ”his diverse contributions to Bayesian statistics. His monographs
are the most comprehensive available and his work has had a major impact on the
development of monitoring tools for clinicians.”

Recently he has been Treasurer of Universities UK and Deputy Chair of the UK
Statistics Authority, he has also advised the Office for National Statistics, the De-
partment of the Environment, the Nuclear Waste Inspectorate and the Ministry of
Defence. A past President of the Royal Statistical Society, he was elected a Fellow of
the Royal Society in 2001 and was appointed a Knight Bachelor in the 2011 New Year
Honours.

11.2 Professor Denise Lievesley (Kings College London)

Professor Denise Lievesley is the head of School of Social Science & Public Policy
at King’s College London. She has formerly been Chief Executive of the English
Information Centre for Health and Social Care, Director of Statistics at UNESCO, in
which capacity she founded the Institute for Statistics, and Director (1991-1997) of
what is now the UK Data Archive (known as the ESRC Data Archive and as the Data
Archive during her tenure). While Director of the Data Archive, she also held the
position of Professor of Research Methods at the University of Essex. She has served
as a United Nations Special Adviser on Statistics, stationed in Addis Ababa.

Her expertise and ability has been recognised with her election as President of
the Royal Statistical Society (1999-2001) and of the International Statistical Institute
(2007-2009), the first ever woman to hold this office. Through these roles she has con-
tributed to the formulation of both national and international policy on both statistics
and evidence-based policy, and remains active in the development of social research
methods and in research ethics.
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12 Talks Schedule

12.1 Tuesday 26th March

12.1.1 Session 1: 09:20-10:40

(A) CLINICAL TRIALS - Room: LT2, Chair: Kate Honeyford

Time Speaker Title Pg
09:20 Amy Cotterill Incorporating pharmacokinetic data into

dose-escalation trial designs for combination
treatments

25

09:40 Amy
Whitehead

Statistical Issues in the Design of Pilot
Studies for Publicly Funded Randomised
Controlled Trials

25

10:00 Neil Wright Covariate adjustment in cluster randomised
trials

26

10:20 Muhammas
Iftakhar Alam

Dose Finding in Early Phase Clinical Trials
Incorporating Pharmacokinetic Information

27

(B) SOCIAL & APPLIED STATISTICS - Room: LT3, Chair: Stephanie Wallace

Time Speaker Title Pg
09:20 Mat Weldon Modeling the demographic dynamics of UK

state secondary schools
27

09:40 Phillip Gichuru Developing Valid & Reliable Assessment
tools for use in Children

28

10:00 Patricio
Troncoso

A multilevel analysis of the effects of
socio-economic inequalities between schools
and local authorities on students’ academic
performance

29

10:20 Hannah
Worthington

Dealing with Missing Covariate Data using
Multiple Imputation - A
Mark-recapture-recovery Study on Soay
Sheep

29

(C) STOCHASTIC PROCESSES - Room: LT4, Chair: Jak Marshall

Time Speaker Title Pg
09:20 Tom

Flowerdew
Betting Markets and Strategies 30

09:40 Iker Perez
Lopez

Selling a Stock over Random Horizons 31

10:00 William
Havercroft

Simulating from Marginal Structural Models
with Time-Dependent Confounding

31

10:20 Sean Yiu Misspecification Of The Markov Property For
Collapsed Multi-state Models

32
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(D) TIME SERIES MODELLING - Room: LT5/6, Chair: Emanuele Giorgi

Time Speaker Title Pg
09:20 Tim Park Identifying Direct and Indirect Links in

Multivariate Time Series using Partial
Coherence

32

09:40 Maha Bakoben Time Series Clustering with Application to
Behavioural Credit Card Data

33

10:00 Robert
Maidstone

Detecting Changepoints Using Pruned
Dynamic Programming Algorithms

33

10:20 Angela Luna Comparison between the Kalman Filter and
the GLS Filter in Repeated Surveys under
Autocorrelated Sampling Errors

34

12.1.2 Session 2: 11:20-12:40

(A) BAYESIAN METHODS I - Room: LT2, Chair: Tatiana Xifara

Time Speaker Title Pg
11:20 Jak Marshall Models of Intelligence Operations 34
11:40 Niamh Cahill Modelling Sea Level Change 35
12:00 Simon Taylor Particle Learning Approach to Bayesian

Model Selection: An Application from
Neurology

35

12:20 Thinh Doan Inference on Multiple Volatile Processes
Given Irregular Observations in Time

36

(B) STATISTICAL METHODOLOGY - Room: LT3, Chair: Orlando Döhring

Time Speaker Title Pg
11:20 Michail Tsagris Asymptotic Confidence Intervals for

Cronbachs Reliability Coefficient
36

11:40 László Antal Information Theoretical Disclosure Risk
Measures for Census Frequency Tables

37

12:00 Saad Almalki Kumaraswamy Reduced Modified Weibull
Distribution

37

12:20 Lei Zhong Efficient Stochastic Approximation
Procedures

38
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(C) EXTREME VALUE THEORY - Room: LT4, Chair: Tim Park

Time Speaker Title Pg
11:20 Ross Towe Characterising extremal dependence in the

North Sea
38

11:40 Clement Lee Modelling Non-stationary Extremes and
Threshold Uncertainty

39

12:00 Darmesah
Gabda

Extreme Value Inference Using Small Sample
Sizes in Univariate Extended to Spatial
Contexts

39

12:20 Hugo Winter Modelling Drought in Southern Africa with
Extreme Value Theory

40

(D) EPIDEMIOLOGY - Room: LT5/6, Chair: Nicola Reeve

Time Speaker Title Pg
11:20 Elliott Tjia Endemic Disease Modelling and

Quasi-stationary Distributions
40

11:40 Finbarr Leacy Analysis of Incomplete Data: Accounting for
Nonignorable Missingness in a Single
Covariate

41

12:00 Emanuelle
Giorgi

Combining Data from Multiple Surveys by
Using Generalized Linear Geostatistical
Models

41

12:20 Thitiya
Theparod

Network Modeling for Sexually Transmitted
Diseases

42

12.1.3 Session 3: 14:00-15:20

(A) MEDICAL STATISTICS - Room: LT2, Chair: Heather Pettitt

Time Speaker Title Pg
14:00 Claire Keeble What Makes A Good Ultrasound Image? 42
14:20 Jiajia Yan Robust Statistics for Diffusion Tensor

Estimation
43

14:40 Kirsty Rhodes Predicting the Degree of Inconsistency
Among Studies in a Meta-analysis

43

15:00 Rute Vieira Bayesian Phylogenetic Modelling of Lateral
Gene Transfers

44
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(B) STATISTICAL MODELLING - Room: LT3, Chair: Ozgur Asar

Time Speaker Title Pg
14:00 Sofia Villers Using Robust Bilinear Models to Estimate

Orienteers Performance
44

14:20 Yafeng Cheng Functional Principal Components Analysis
and Brief Discussion of Variable and Model
Selection

45

14:40 Dilek Yildiz Assessing the Accuracy of Different Models
for Combining Aggregate Level
Administrative Data

45

15:00 Yuankun Wang Rank Estimation in Regression 46

(C) MULTIVARIATE ANALYSIS - Room: LT4, Chair: Shaun Barber

Time Speaker Title Pg
14:00 Adrian Leguina Identifying musical taste and distaste groups

in Austria, England, Israel and Serbia: Are
there evidence of cultural omnivourism?

46

14:20 Richard
Haydock

Multivariate Analysis of Raman
Spectroscopy Data

47

14:40 Niamh Russell Extension of the EM algorithm for use in
dynamic semi-supervised classication

47

15:00 Matthew
Arnold

Topological Data Analysis 2 48

(D) MCMC METHODS & APPLICATIONS - Room: LT5/6, Chair: Sam Living-
stone

Time Speaker Title Pg
14:00 Lisa Mott Global Tractography within a Bayesian

framework
48

14:20 Gavin Whitaker MCMC Schemes for Partially Observed
Diffusions

49

14:40 Ioanna
Lampaki

A New Algorithm for Inference for the
Spatial Poisson GLM

49

15:00 Axel Finke Particle MCMC for Static-Parameter
Estimation in Piecewise Deterministic
Processes

50
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12.2 Wednesday 27th March

12.2.1 Session 4: 09:20-10:40

(A) CLINICAL TRIALS II - Room: LT2, Chair: Amy Cotterill

Time Speaker Title Pg
09:20 Matthew

Powney
Longitudinal outcomes and handling of
missing data

50

09:40 Royes Joseph Intention-to-treat analysis and its use in
primary care musculoskeletal trials: a
systematic review

51

10:00 Boryana Lopez Statistical Approach to Epilepsy MESS study 51
10:20 Alex

Hodkinson
Review to assess the quality of reporting
Harms using the CONSORT Criteria: a
systematic review of Cohort investigations

52

(B) MODELLING TECHNIQUES - Room: LT3, Chair: Clement Lee

Time Speaker Title Pg
09:20 Ozgur Asar Another joint model for longitudinal and

survival data
53

09:40 Wanpen
Chantarangsi

Normal Probability Plots with Confidence 53

10:00 Yousef Alharbi The Plug-in Bandwidth for Variance function
Estimator in Nonprametric regression Model

54

10:20 Hairui Hua Semiparametric Hazard Estimation by L2

Criterion
54
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(C) FINANCIAL STATISTICS - Room: LT4, Chair: Simon Taylor

Time Speaker Title Pg
09:20 Ali Habibnia Forecasting Financial Volatility by a Genetic

Algorithm Support Vector Regression
GARCH (GA-SVR-GARCH) model

54

09:40 Majeed Simaan The Sampling Distribution of the
Mean-variance Efficient Frontier when the
Mean Vector is Unknown

55

10:00 Serdar
Neshlihanoglu

Test of Unconditional Form of the
Higher-Moment CAPMs in Developed and
Emerging Markets

56

(D) BAYESIAN STATISTICS II - Room: LT5/6, Chair: Shreena Patel

Time Speaker Title Pg
09:20 Xiaoguang Xu Bayesian Nonparametric Inference for

Stochastic Epidemic Models
56

09:40 Efstratia
Charitidou

On Bayesian Transformation Selection:
Problem Formulation and Preliminary
Results

57

10:00 Apostolos
Gkatzionis

Bayesian Quasi-Variances 57

10:20 Jamie Owen Likelihood Free Inference for Stochastic
Kinetic Models

58
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12.2.2 Session 5: 11:20-12:40

(A) COMPUTATIONAL STATISTICS - Room: LT2, Chair: Ioanna Lampaki

Time Speaker Title Pg
11:20 James Edwards Quantifying the Value of Exploration 58
11:40 Mark Webster Error introduced by using Approximate

Bayesian Computation
58

12:00 Georg Hahn Implementing False Discovery Rate
Procedures For Simulation-Based Tests With
Bounded Risk

59

12:20 David Hofmeyr Online High Dimensional Clustering 59

(B) BIOINFORMATICS - Room: LT3, Chair: Alice Parry

Time Speaker Title Pg
11:20 Nina Wilkinson Can we predict aggregation properties of

intrinsically disordered proteins using
hidden Markov models?

60

11:40 Antony Riley Multidimensional scaling of counted
proximity data

60

12:00 Beatrice Sell Modelling of substrate preferences by
bacteria by means of a genetic switch

61

12:20 Orlando
Döhring

Identification of breeds in dogs 61

(C) ENVIRONMENTAL STATISTICS - Room: LT5/6, Chair: Ross Towe
Time Speaker Title Pg
11:20 Michael Spence Parameter estimation for stochastic complex

models
62

11:40 Chigozie Utazi A hierarchical Bayesian model for partially
observed spatio-temporal processes

63

12:00 Ben Stevenson Spatially explicit capture-recapture with
imperfect information on animal location

63

12:20 Rocio Preto
Gonzalez

Estimating encounter rate variance and
abundance in a line transect survey of the
endangered Gopher tortoise

64

23



13 SPONSORS’ TALKS

13.1 Wednesday 27th March : 14:00 - 15:30

SESSION 1 - Room: LT3/4, Chair: Karen Pye

Time Company (Speaker) Title Pg
14:00 Shell (Yanyun Wu) Making Decisions with Confidence -

Statistics the Shell Way
65

14:30 JBA (Rob Lamb, Ye
Liu)

Statistics in flood risk management 65

SESSION 2 - Room: LT5/6, Chair: Claire Hargreaves

Time Company (Speaker) Title Pg
14:00 ATASS (Richard Hill) Predicting Football Results 65
14:30 Pfizer (Katrina Gore) Impact of Statistics on Preclinical

Research & Early Clinical Trials Some
Examples

65

SESSION 3 - Room: LT1, Chair: Karen Pye

Time Company (Speaker) Title Pg
15:00 Royal Statistical

Society (Paul Gentry)
The RSS - Who We Are, What We Do
and Why You Should Get Involved

66
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14 Talk Abstracts by Session

14.1 Tuesday 26th March

14.1.1 Session 1: 09:20-10:40

(A) CLINICAL TRIALS I - Room: LT2, Chair: Kate Honeyford

Talk Time: 09:20-09:40

INCORPORATING PHARMACOKINETIC DATA INTO
DOSE-ESCALATION TRIAL DESIGNS FOR COMBINATION TREATMENTS

Amy Cotterill
Lancaster University

Keywords: Dose-escalation, Bayesian Logistic Regression Model, pharmacokinetic data

Dose-escalation trials are sometimes guided by the Bayesian Logistic Regression
Model for binary toxicity data. Additional data are then used to select doses for ad-
ministration to patients, below or equal to the model recommendation. Decisions are
subjective and the small amounts of additional data rarely modelled. In the combi-
nation setting, pharmacokinetic information from relevant single-agent trials is avail-
able and as standard, full pharmacokinetic profiles of patients in the trial are taken.
Formal incorporation of pharmacokinetic exposure data is therefore plausible and
could provide benefits in terms of patient safety and trial efficiency.

To incorporate available prior and trial data, Bayesian methods are used. In the
design presented, the dose-toxicity and dose-exposure relationships are modelled in-
dependently. The resulting posterior summaries are then used to make inferences
which guide dose-escalation. The occurrence of undesirable exposures can be con-
trolled within escalation guided by toxicity criteria by a method similar to that of
escalation with overdose control. Alternatively, when a ‘target’ exposure has been
identified, escalation to a tolerated dose with desirable exposure can be optimised.

Simulation results suggest that exposure parameters can be modelled relatively
well, even from small amounts of data. When this is the case and dose-toxicity and
dose-exposure interactions are in agreement, both methods can effectively reduce
the occurrence of undesirable exposures and the frequency of toxicities. When dose-
toxicity and dose-exposure interactions are not in agreement, discussions arise over
the implications of elevated exposures.

Talk Time: 09:40-10:00

STATISTICAL ISSUES IN THE DESIGN OF PILOT STUDIES FOR PUBLICLY
FUNDED RANDOMISED CONTROLLED TRIALS

Amy L. Whitehead1, Steven A Julious1, Cindy L Cooper2

Medical Statistics Group, The University of Sheffield1, Clinical Trials Research Unit, The
University of Sheffield2

Keywords: Pilot Study, Optimal Sample Size, Accrual, Dropout, Attrition, Standard
Deviation
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A large amount of money is invested in medical research each year. A review car-
ried out by McDonald et al. (2006) found that 11% of trials stop early. Most of these
trial failures were not due to a lack of treatment efficacy but because of factors such as
unexpectedly low recruitment rates. Half of these trials were run without any prior
pilot investigations. Conducting a pilot study can help to spot issues for a definitive
trial design before starting what can be a large and expensive study. Despite the im-
portance of pilot testing there is little guidance available for conducting pilot studies
in the public sector. Therefore the aim is to develop methodology for the design of
pilot studies for publicly funded research in order to promote their use and increase
their utility.

A brief introduction to the general statistical issues surrounding conducting a pi-
lot study and using the accumulated data will be given with special reference to:
what sample size should be used for a pilot study and how estimates of the standard
deviation, accrual rate and dropout rate from the pilot can be used to plan a definitive
study.

Talk Time: 09:40-10:00

COVARIATE ADJUSTMENT IN CLUSTER RANDOMISED TRIALS

Neil Wright
Queen Mary University of London

Keywords: Clinical trials, cluster randomised trials, covariates

In cluster randomised trials, pre-existing groups of patients (clusters) are ran-
domised to treatment groups. In these trials covariates exist at both individual and
cluster level. The effects of covariate adjustment on treatment effect estimates, preci-
sion, and power can be more complex than seen in individually randomised trials. I
summarise some known effects of covariate adjustment in cluster randomised trials,
and demonstrate these using data from a recent cluster randomised trial. I highlight
limitations of the current literature in exploring the effects of covariate adjustment in
cluster randomised trials.

I present preliminary results from a review of methods used in the analysis of
cluster randomised trials. The review shows 78 out of 100 trial reports included an
analysis of the primary outcome adjusted for one or more covariates. Out of those,
65% (51/78) did not clearly identify all covariates a priori, and 63% (49/78) did not
give any reason for the selection of covariates. Of the 100 trial reports, two reported
an unadjusted analysis plus at least one adjusted analysis with covariates specified a
priori, and gave a clear reason for choosing covariates.

Recommendations for choosing covariates in individually randomised trials are
limited in their relevance to the analysis of cluster randomised trials, while there are
also limitations to knowledge on the effects of covariate adjustment. There is a need
for further investigation of the effects of covariate adjustment in cluster randomised
trials, and for guidance on choosing covariates to be extended to cluster randomised
trials.
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Talk Time: 10:00-10:20

DOSE FINDING IN EARLY PHASE CLINICAL TRIALS INCORPORATING
PHARMACOKINETIC INFORMATION

Muhammas Iftakhar Alam, Barbara Bogacka, D. Stephen Coad
Queen Mary, University of London

Keywords: area under concentration curve, optimal design, continuation ratio model

This talk will introduce a new statistical method for dose nding in phase I-II clin-
ical trials which incorporates pharmacokinetic (PK) information. Following the as-
signment of a current best dose to a cohort of patients, PK responses are measured at
the D-optimal time points. The dose-response outcomes are also observed for each
patient. Based on the updated information, we select a new dose for the next cohort
so that the estimated probability of e cacy is maximum, subject to the condition that
the estimated proba- bility of toxicity is smaller than a pre-specied value and also
that the estimated area under the concentration curve ensures eectiveness. The trial
is stopped according to some rules upon which a complete analysis of the data is car-
ried out and a dose is chosen to recommend for further studies. Thus, an adaptive
design is being implemented.

The method will be discussed with an example of a one-compartment PK model
with bolus input and rst-order elimination. The parameters of the model are assumed
to be random to account for the inter-patient variability. For the dose-response out-
comes, we consider a trinomial response: neutral, e cacious or toxic, for each patient
and a contin- uation ratio model is used. The new approach can be viewed as an
improvement over the case where we have only a dose-response model.

(B) SOCIAL & APPLIED STATISTICS - Room: LT3, Chair:
Stephanie Wallace

Talk Time: 09:20-09:40

MODELING THE DEMOGRAPHIC DYNAMICS OF UK STATE
SECONDARY SCHOOLS

Mat Weldon
Lancaster University

Keywords: education, spatio-temporal, schools, segregation, policy

The admissions system for UK state-funded secondary schools is a quasi-market
in which parents have some choice over the school their child(ren) will attend. How-
ever, the realisation of full school choice is limited by geographical priorities and
limited capacity at popular schools. In addition, schools have varying degrees of
flexibility in selecting pupils, whilst the demographics of a schools intake are lim-
ited by the demographics of the local area. Finally, the popularity of schools (and
hence the degree of competition for places) is affected by public sources of informa-
tion about attainment, such as league tables and Ofsted reports, which depends itself
on prior admissions.
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This two-way selection (of schools by parents, and pupils by schools) causes local
dependences between schools, and between schools and their environments in terms
of admissions size and demographics. The result of these dependences is a system
where causal loops and feedback create the potential for non-linear dynamics, and
the impact of any policy intervention is hard to predict.

The purpose of the project is to model UK secondary school demographics and
attainment as a discrete-time, spatial dynamical system, in order to explore the social
implications of recent policies for school choice and pupil selection, and their effect
on social and ethnic segregation in schools.

Talk Time: 09:40-10:00

DEVELOPING VALID & RELIABLE ASSESSMENT TOOLS FOR USE IN
CHILDREN

Phillip Gichuru
Lancaster University

Keywords: child development assessment

Children with disability have increased susceptibility to psychiatric disorder and
social adjustment problems, which leads to many stresses on the child and family. It
has been shown that developmental delays could be prevented if early intervention
and detection programmes were available for these children [1].

The implementation of internationally funded programmes is critically depen-
dent on tools to assess enable early detection of any disability. Crucial to developing
suitable measurement tools for evaluating health outcomes is the application of ap-
propriate methodology and statistical techniques. Such tools need to be appropriate
for the age, developmental status and physical capabilities of the child. Further is-
sues arise in the suitability of tools when the child has mental and/or physical diffi-
culties. Environmental settings may also prove either advantageous or detrimental
to a child’s health outcome.

Many tools are now are simply translated or adapted, with minimal validation
before use. This approach may enable some comparison between groups, but it does
not provide robust outcome measures because these tools contain many items alien
to children of a non-Western culture. The Malawi Development Tool (MDAT) is a
good example of how a Western tool has been adapted and validated [2].

Results of a systematic review of already developed assessment tools contrasting
the methods used in tools devised for Western and non-Western settings will be dis-
cussed.
[1] Grantham-McGregor S, Cheung YB, et al. Child development in developing coun-
tries 1: developmental potential in the first 5 years for children in developing coun-
tries. Lancet 2007; 369: 60-70.
[2] Gladstone M., Lancaster GA., et al. The Malawi Developmental Assessment Tool
(MDAT): The Creation, Validation, and Reliability of a Tool to Assess Child Develop-
ment in Rural African Settings. PLoSMed 2010;7(5): e1000273.
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Talk Time: 10:00-10:20

A MULTILEVEL ANALYSIS OF THE EFFECTS OF SOCIO-ECONOMIC
INEQUALITIES BETWEEN SCHOOLS AND LOCAL AUTHORITIES ON

STUDENTS’ ACADEMIC PERFORMANCE

Patricio Troncoso
CCSR, University of Manchester

Keywords: Multilevel modelling, educational inequalities, school value-added

The aim of this paper is to model the change in students’ Mathematics attainment
in Chile, controlling for socio-economic status at multiple levels. Multilevel models
are especially useful in Social Sciences when dealing with high levels of data cluster-
ing, as most often happens with the analysis of school effects on pupils’ performance
in educational research. This research seeks to analyse the effects of socio-economic
inequality on the academic performance of Chilean students moving from primary
to secondary school, not only at the school level but also extending to the levels of
classroom and local authority.

This research uses the Chilean Ministry of Education’s standard tests datasets
from 2004-2006 to implement a 4-level random slopes model. The variance com-
ponents indicate that a large proportion of the variation is due to the higher levels
of the hierarchy, which implies that attainment is mostly explained by external fac-
tors rather than pupils’ characteristics. After controlling for intake scores and socio-
economic characteristics at all levels, it is found that the variation between schools
is largely reduced, but there still remain a handful of schools performing above and
below average. From a value-added theoretical perspective, it is found that only a
few schools actually add value to their pupils’ education.

This research intends to contribute to the understanding of educational inequali-
ties in the context of a developing country, where socio-economic disparities do not
only produce differences in achievement between schools but also between locali-
ties, which are remarkably greater than those found in more egalitarian developed
countries.

Talk Time: 10:20-10:40

DEALING WITH MISSING COVARIATE DATA USING MULTIPLE
IMPUTATION - A MARK-RECAPTURE-RECOVERY STUDY ON SOAY

SHEEP

Hannah Worthington
Centre for Research into Ecological and Environmental Modelling, The University of St

Andrews

Keywords: Missing Data, Multiple Imputation, Mark-recapture-recovery

I consider a mark-recapture-recovery study where the survival probabilities are
expressed as a function of individual time-varying continuous covariates. For such
data, an issue arises with the collection of the covariate data for (at least) the occa-
sions when an individual is not observed. I wish to use a classical likelihood based
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approach, however, in the presence of missing covariate data, the corresponding
likelihood is analytically intractable. We propose a two-step multiple imputation
approach to obtain estimates of the mark-recapture-recovery model parameters. In
the first step, a model is fitted to only the observed covariate values. In the second
step, complete data sets are imputed (i.e. all missing covariate values are imputed),
conditional on the fitted covariate model. For each complete data set, a complete-
data-likelihood can now be maximised. The results from the multiple imputations
are then combined to obtain an overall estimate of the model parameters. Confi-
dence intervals are obtained using a non-parametric bootstrap in order to account
for the additional uncertainty of the underlying covariate model. I will present an
overview of the multiple imputation approach before presenting the results of the
study performed on a real data set relating to Soay sheep.

(C) STOCHASTIC PROCESSES - Room: LT4, Chair: Jak Marshall

Talk Time: 09:20-09:40

BETTING MARKETS AND STRATEGIES

Tom Flowerdew, Kevin Glazebrook and Chris Kirkbride
Lancaster University

Keywords: Betting, Gambling, Kelly, Model, Banking

Given an edge when gambling on sporting events, the question arises: What is
the optimal way to increase wealth, given some measure of risk and reward? The
Kelly Criterion has long been used as a way to answer this question; its aim being to
maximise the expected log terminal wealth. This technique has been shown to have
many desirable properties, but applies to only simple gambling scenarios.

There are two simple extensions which will be considered. Firstly, we will study
the case where a gambler has an option to invest a fraction of their wealth in a risk-
free asset. During some time-step, this fraction will accumulate some small interest,
and will then become available at the next time-step. Alternatively, this risk-free
invest can be locked away in some long yielding bond, with the objective now being
to maximise the terminal expected banked capital.

Another extension to consider is to remove an assumption that the probability
of some sporting event occurring is known. The problem can then be tackled by
choosing some prior estimate of the probability, then updating this belief via Bayesian
updating as the betting opportunities occur.

By combining the above generalisations of the Kelly Criterion, a much more use-
ful formulation can be derived, allowing real-life rewards when taking advantage of
sporting analyses.
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Talk Time: 09:40-10:00

SELLING A STOCK OVER RANDOM HORIZONS

Iker Perez Lopez
University of Nottingham

Keywords: Optimal Stopping, Free Boundary Problems, Differential Equations

Under a Black-Scholes framework, we analyze the convenience of selling a stock
at one time or another over the period given until a random deadline. This deadline
is assumed to be reached at the time of the n-th jump in a Poisson process with rate ω.
The goal is to optimize, for all possible stopping times, a prediction problem focused
on the ratio within the maximum price of the stock over the entire random time pe-
riod and its price at each point. We derive complete solutions for the strategies to
follow for all possible choices of parameters defining the dynamics of the stock; we
provide an integral equation for the optimal stopping boundaries to solve as well as
an expression for the value of the holding dependant on its state, measured by the
aforementioned ratio.

Talk Time: 10:00-10:20

SIMULATING FROM MARGINAL STRUCTURAL MODELS WITH
TIME-DEPENDENT CONFOUNDING

William Havercroft
University of Bristol

Keywords: Causal Inference, Survival Analysis, Marginal Structural Models,
Time-Dependent Confounding, Simulating

When trying to infer the causal effect of exposure on outcome using observational
longitudinal data, the problem of time-dependent (time-varying) confounding gen-
erally requires consideration in order to avoid bias. Without adjustment, there is
bias due to time-dependent covariates being a common cause of future exposure and
outcome. However, if we try to avoid this by adjusting for these covariates, differ-
ent biases may be introduced, due to both mediation of the causal pathway, and the
so-called selection effect.

My focus is on the issue of time-dependent confounding in survival analysis.
Specifically, here I am examining the problem of how to simulate time-dependent
confounded longitudinal survival data from a particular Marginal Structural Model
(MSM), which is a model for survival time under an intervention in exposure. This
is non-trivial, as the non-collapsibility of survival models prevents us from simply
marginalising over a conditional model for outcome given both exposure and co-
variates (seemingly required for simulating time-dependent confounding) to gain an
MSM.

In this talk, I will outline all the above concepts, then describe an algorithm de-
veloped to successfully simulate from a particular MSM for the purpose of carrying
out simulation studies.
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Talk Time: 10:20-10:40

MISSPECIFICATION OF THE MARKOV PROPERTY FOR COLLAPSED
MULTI-STATE MODELS

Sean Yiu
MRC Biostatistics unit, Cambridge university

Keywords: Markov; multi-state processes; asymptotic relative efficiency

In many cases we may wish to make inference from a large multi-state Markov
model which reflects the true nature of the data. This may not always be possible as
it may prove difficult to fit, hence it would be useful if we could reduce the size of
the model and still be able to draw similar conclusions. A partition of the state space
can be used to reduce the size of the model; however it is not clear if the resulting
inference from this collapsed model will be equivalent to that of the larger model.
The Markov property is very useful as it simplifies model fitting as well as many im-
portant calculations, and so it is often assumed. In this talk, I would like to address
the problem of when the Markov property is applicable for the collapsed model, such
that inference will be equivalent. As an example, a three-state progressive Markov
model will then be collapsed to a two-state Markov model and the different infer-
ences each model provides will be analysed, particularly for the case of prediction
and inference.

(D) TIME SERIES MODELLING - Room: LT5/6, Chair: Emanuele
Giorgi

Talk Time: 09:20-09:40

DENTIFYING DIRECT AND INDIRECT LINKS IN MULTIVARIATE TIME
SERIES USING PARTIAL COHERENCE

Tim Park1, Idris Eckley1, Hernando Ombao2

Lancaster University1, UC Irvine2

Keywords: wavelets, nonstationary, time series, multivariate, coherence

The collection of multivariate time series is becoming increasingly common in ap-
plications such as sensor-based industrial systems and biostatistics. When analysing
electroencephalogram data a common problem is identifying which areas of the brain
are connected. A potential complication is that such series can contain numerous
components and are typically characterised by a non-stationary structure. In other
words the auto- and cross-covariance structure can vary from across time periods
both within and across channels. We tackle this problem using a wavelet based model
to calculate the coherence and partial coherence between channels. A combination of
these measures will quantify the links between channels and identify if they are direct
or indirect.
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Talk Time: 09:40-10:00

TIME SERIES CLUSTERING WITH APPLICATION TO BEHAVIOURAL
CREDIT CARD DATA

Maha Bakoben, Tony Bellotti and Niall Adams
School of Mathematics, Imperial College London

Keywords: Pattern identification, Time Series Clustering, dissimilarity measure

Detecting patterns in time series data tends to be a challenging process especially
in the multidimensional domain. We use hierarchical and k-means clustering meth-
ods to identify similar univariate time series. Defining an appropriate measure of
similarity between time series is an essential task to form meaningful clusters. The
similarity measures can be defined by two main approaches. The first approach de-
fines a distance measure between the actual time series point values. Whereas in the
second approach, the distance measure is defined on the reduced space of time series
such as the distance between time series model coefficients. We propose the use of
the preliminary approaches on a data set of UK credit card accounts. We identify
different clusters of behaviour patterns taking into account the sequential ordering
of time series, time-shift and amplitude scaling. A statistical measure of assessment
is used to evaluate the clustering results.

Talk Time: 10:00-10:20

DETECTING CHANGEPOINTS USING PRUNED DYNAMIC
PROGRAMMING ALGORITHMS

Robert Maidstone1,Paul Fearnhead2, Adam Letchford3

STOR-i - Lancaster University1, Maths and Stats - Lancaster University2, Management
Science - Lancaster University3

Keywords: Changepoints, time series, dynamic programming

Time-series data can often feature abrupt structural changes. These changes can
be in mean, variance, trend or something more complicated. Detecting where these
changepoints occur is therefore necessary to accurately model the data. Many differ-
ent changepoint detection techniques exist, however most are either fast, but approxi-
mate or exact, but slow. Recently a couple of fast, exact methods have been developed
using dynamic programming where the state space is pruned to speed the algorithms
up. This talk will first introduce the changepoint detection problem, before looking
at and comparing the two pruned DP algorithms and then lastly looking at ways in
which the two methods can be adapted and combined to produce further fast exact
algorithms.
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Talk Time: 10:20-10:40

COMPARISON BETWEEN THE KALMAN FILTER AND THE GLS FILTER
IN REPEATED SURVEYS UNDER AUTOCORRELATED SAMPLING

ERRORS
Angela Luna1, Prof. Luiz Hotta2, Prof. Fernando Moura3

Universtity of Southampton1, Universidade Estadual de Campinas2, Universidade Federal
de Rio de Janeiro3

Keywords: State-Space Models, Kalman Filter, GLS Filter, repeated surveys

In this work, we explore via simulation several characteristics of the GLS Filter,
like relative bias and Mean Square Error of Prediction (MSEP), and make a compari-
son of its efficiency against the Kalman Filter (KF) in a realistic set-up where several
components of the Space-State model (SSM) are unknown and need to be estimated
from data. SSM and the KF have been used to perform model-based estimation in re-
peated surveys, improving the level of accuracy of design-based estimates by means
of assuming a time-series model for the evolution of the parameter of interest. In
this context, the autocorrelation in the sampling errors induced by panel or rotation
schemes has been handled by including an AR or ARMA model for this series in
the evolution equation of the SSM. However, due to the consequent increasing size
of the state vector, this approach can be problematic in the presence of a complex
rotation structure or where joint modelling of several domains is required, e.g., for
benchmarking purposes. In response to the needs of the US Bureau of Census Labour
Force Survey, Pfeffermann & Tiller (2006) proposed the GLS filter as more suitable al-
gorithm for such cases despite the fact that it is theoretically sub-optimal in respect
to the KF in terms of MSEP. According to our findings, when both the autocorrela-
tion structure of sampling errors and the variances of the state equation need to be
estimated, the loss in efficiency by using the GLS Filter is unimportant.

14.1.2 Session 2: 11:20-12:40

(A) BAYESIAN METHODS I - Room: LT2, Chair: Tatiana Xifara
Talk Time: 11:20-11:40

MODELS OF INTELLIGENCE OPERATIONS
Jak Marshall1, Kevin Glazebrook1, Roberto Szechtman2, Chris Kirkbride1

Lancaster University1, Naval Postgraduate School2

Keywords: stochastic dynamic programming, Bayesian statistics, simulation optimisation,
defence, intelligence

This talk will present models for the collection of information to be used by in-
telligence agencies. We shall consider how, through the use of a Bayesian learning
framework it is possible analyse and update our decision policy based on informa-
tion received from several sources. Techniques used to tackle this problem which
shall be discussed in this talk include the knowledge gradient method, perturbed
index policy, and Lagrangian relaxation.
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Talk Time: 11:40-12:00

MODELLING SEA LEVEL CHANGE

Niamh Cahill, Andrew Parnell
UCD

Keywords: RSL, tide gauge, proxy, change-point, Gaussian process, EIV

Relative Sea Level (RSL) is the product of simultaneous land and ocean level
changes and is measured by instruments or reconstructed using proxies. The aim of
this research is to analyse global, regional and individual tide gauge records along-
side select proxy reconstructions to determine when modern rates of sea-level rise
began. A technique known as change-point linear regression analysis allows the de-
tection of specific point(s) in time in which there is a notable change in the rate of
sea level rise. However this technique only allows the determination of the rate be-
fore the change point and after the change point. A more informative and accurate
approach is to extend the linear regression model to include a Gaussian process. By
doing this derivatives can be estimated which will allow the determination of rates
of change at any point in time.

This analysis involves dealing with different types of dataset. Suitable models
must be implemented for each type. The parameters for these models are estimated
using Bayesian analysis methods, more specifically using MCMC methods within
JAGs (Just Another Gibbs Sampler). Some models have a simple linear regression
structure into which a change-point parameter or Gaussian process parameters can
be incorporated. Other models have an Errors in Variables (EIV) structure which
implies that the explanatory variable X (Age) is observed with some error, as well as
the dependent variable Y (Sea Level). As with the simple linear regression model,
change-point parameters and Gaussian process parameters can also be incorporated
into this model.

Talk Time: 12:00-12:20

PARTICLE LEARNING APPROACH TO BAYESIAN MODEL SELECTION:
AN APPLICATION FROM NEUROLOGY

Simon Taylor, Gareth Ridall, Chris Sherlock, Paul Fearnhead
Lancaster University

Keywords: Bayesian Model Selection, Particle Learning, Motor Unit Number Estimation

Our aim is to estimate the number of motor units (MUs) within a patients muscle
via a non-invasive experimentation. Each MU may, or not, activate in reaction to a
given electrical stimulus, but the probability increases according to the stimulis in-
tensity. The total action potential from the activated MUs is recorded for all applied
stimuli. The analysis is complicated by the occurrence of alternation, where differ-
ent MU combinations activate under identical conditions. The current method uses
simplistic assumptions and substantially overestimates the number of MUs.

We have developed a state-space representation of the MU number estimation
model where an indicator vector denotes the combined MU response to any given
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stimuli. The historical MU firing events are integrated into the model through the
use of updatable sufficient statistics. A particle learning algorithm is applied sep-
arately for each considered number of MUs in order to evaluate an estimate of the
marginal likelihood, thereby enabling the calculation of the required posterior prob-
ability density.

Simulation studies for small neuromuscular systems, containing 3-10 MUs, are
very promising. In order to analyse larger systems we must overcome the exponen-
tial computational growth that is caused by the model size and the length of the
study.

Talk Time: 12:20-12:40

INFERENCE ON MULTIPLE VOLATILE PROCESSES GIVEN IRREGULAR
OBSERVATIONS IN TIME

Thinh K. Doan1, Andrew C. Parnell2, John Haslett1

School of Computer Science & Statistics, Trinity College Dublin1, School of Mathematical
Science, University College Dublin2

Keywords: Irregular observed time series, stochastic volatility, bridge sampling

Many real world multivariate temporal datasets are irregularly observed in time.
Traditional statistical methods for regular multivariate time series are not generally
applicable to analyse such datasets. We present a flexible modelling framework and
apply it to analyse multiple ice core data in Greenland to derive information on past
climatic conditions. Of key interest is identifying periods of high climate variability
and hence the focus here is on stochastic interpolation of the underlying process as
well as its volatility at arbitrary time scale.

(B) STATISTICAL METHODOLOGY - Room: LT3, Chair: Orlando
Doehring

Talk Time: 11:20-11:40

ASYMPTOTIC CONFIDENCE INTERVALS FOR CRONBACHS
RELIABILITY COEFFICIENT

Michail Tsagris
University of Nottingham

Keywords: reliability, Cronbachs alpha, transformation, asymptotic normal, delta method,
confidence intervals

Cronbachs reliability coefficient (Cronbach, 1951) was suggested as measure of the
internal consistency of a questionnaire. The term reliability though is due to Spear-
man (1904), who first said that errors exist even in the non sampling cases. He noted
that these errors can be estimated by the size of consecutive and repetitive measures.
Each measurement consists of two elements, the true value of the measurement and
the error of the measurement. If the measurement is repeated it will yield new values
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both for the measurement and the error associated with it. The reliability is actually
the ratio of the true value divided by the observed (through a measurement) value.

The focus of this work is on the interval estimation of the alpha coefficient. Maydeu-
Olivares and Coffman (2007) provided an asymptotic distribution-free interval esti-
mation of the alpha coefficient. Koning and H.P. (2006) suggested a transformation
for constructing confidence intervals for the true value of alpha. Padilla et al. exam-
ined confidence intervals for the alpha coefficient using bootstrap with non normal
populations.

We provide an alternative transformation of the alpha coefficient and construct
confidence intervals for the true value. In order to do this we employ the asymp-
totic distribution of the estimate of the coefficient van Zyl et al. (2000). Simulation
studies are performed to demonstrate our methodology when the data are continu-
ous and when they are converted to a Likert scale. A comparison with some present
methodologies including the bootstrap methodology is presented as well.

Talk Time: 11:40-12:00

INFORMATION THEORETICAL DISCLOSURE RISK MEASURES FOR
CENSUS FREQUENCY TABLES

László Antal
The University of Manchester

Keywords: statistical disclosure control, confidentiality, disclosure risk, entropy

Tables containing census counts are among the most important outputs of a sta-
tistical agency. Both the agency and the users have interest in carefully prepared,
high-quality data. At the same time, the agency needs to ensure the confidentiality
of the respondents prior to dissemination. In order to measure the level of protection
of the respondents, the overall disclosure risk of the table should be assessed. The
decision about the dissemination is made according to this evaluation; low disclo-
sure risk might enable the table to be disseminated, while high disclosure risk may
require the application of statistical disclosure control (SDC) methods. These meth-
ods, such as random rounding, perturb the data in order to maintain confidentiality
and to lower the disclosure risk at the same time. However, the table should remain
suitable for statistical analysis. Therefore, the utility of the perturbed table, compared
to the original table, should also be assessed. The application of information theoret-
ical formulae, such as entropy and relative entropy, evolves naturally for assessing
information loss, since, in fact, the data go through a communication channel during
perturbation. We argue that entropy and relative entropy serve not only as informa-
tion loss measures but are also advantageous to express disclosure risk in the case of
census frequency tables.

Talk Time: 12:00-12:20

KUMARASWAMY REDUCED MODIFIED WEIBULL DISTRIBUTION

Saad Almalki
University of Manchester
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Keywords: kumaraswamy, modified Weibull, unimodal, bathtub

Almalki and Yuan (2013) introduced a new modified Weibull distribution, Al-
malki (2013) reduced this distribution form five to three parameter. The reduced
model still has the vitality and flexibility of the original one whilst reducing the pa-
rameters. Unfortunately, the hazard function of this distribution has just a bathtub
shaped and it can not be used to fit data with unimodal shaped. In this work we
introduce a new model to called kumaraswamy reduced modified Weibull distribu-
tion with increasing, decreasing, bathtub, and unimodal hazard functions. The pro-
prieties of the new distribution have been driven and applications are presented to
illustrate the proposed distribution.

Talk Time: 12:20-12:40

EFFICIENT STOCHASTIC APPROXIMATION PROCEDURES

Lei Zhong
Royal Holloway, University of London

Keywords: Asymptotic efficiency, least squares, recursive likelihood procedures, parameter
estimation

A wide class of stochastic approximation (SA) procedures with two main char-
acteristics: a matrix valued random step-size sequence and a dynamically changing
random regression function. I am going to explain the convergence conditions of
these SA procedures and its relationship with the condition of the classic SA process.
Furthermore, I will show that how these SA procedures works in some well-known
scenario (e.g AR models).

(C) EXTREME VALUE THEORY - Room: LT4, Chair: Tim Park

Talk Time: 11:20-11:40

CHARACTERISING EXTREMAL DEPENDENCE IN THE NORTH SEA

Ross Towe1, Emma Eastoe1, Jonathan Tawn1, Yanyun Wu2, Philip Jonathan2

Lancaster University1, Shell Technology Centre2

Keywords: Extreme value theory, asymptotic measures, dependence, covariate modelling,
oceanography

In standard statistical analysis the correlation can be used to determine the de-
pendence between a pair of variables. When dealing with the extremes of a data set,
the dependence can no longer be calculated by using the correlation. Instead the ex-
tremal dependence of a pair of variables is characterised by using a combination of
summary statistics, which separate extremal dependence into two different types.

In previous studies, the extremal dependence structure of a pair of variables has
been assumed to be stationary. However, exploratory analysis has shown that the
extremal dependence of a pair of variables may be influenced by a third variable. As
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a result, new covariate-dependent forms of the extremal dependence measures are
introduced.

For this particular application, focus is on characterising the extremal dependence
of significant wave heights, wind speed and surface level pressure, which are all be-
lieved to vary with storm direction. These extremal dependence measures are calcu-
lated for four different oceanographic locations with very different spatial character-
istics.

The covariate-dependent estimates are then compared with estimates that ignore
the effects of direction as well as estimates from a pre-whitened data set that has had
any marginal dependence structure removed.

Talk Time: 11:40-12:00

MODELLING NON-STATIONARY EXTREMES AND THRESHOLD
UNCERTAINTY

Tsun Man Clement Lee, Emma Eastoe, Juhyun Park
Lancaster University

Keywords: Extreme value theory; covariate; threshold; mixture model

For a stationary series, one approach to model the extremes of a data set is the
peaks over threshold method. In this asymptotically motivated approach, a threshold
is selected to define the extremes and the threshold exceedances modelled using a
generalised Pareto (GP) distribution.

Non-stationary extremes can be modelled by either a standard approach, which
incorporates the covariates directly into the parameters of the extremes model de-
scribed above, or a preprocessing approach, which aims at obtaining a series of which
the extremes may be modelled by a stationary extremes model. To quantify threshold
uncertainty in a stationary extremes model, a popular approach is to use a Bayesian
mixture model, treating the threshold u as a parameter. For example, the body of the
distribution could be modelled using a gamma distribution and the extremes using
the GP distribution.

In order to model non-stationary extremes and quantify threshold uncertainty
simultaneously, a model combining the preprocessing approach and the mixture
model is proposed. This enables inference to be drawn on the preprocessing pa-
rameters, the parameters in the extremes model and the threshold altogether. Before
the model can be applied to real-life data, a simulation study is carried out in order
to assess its performance.

Talk Time: 12:00-12:20

EXTREME VALUE INFERENCE USING SMALL SAMPLE SIZES IN
UNIVARIATE EXTENDED TO SPATIAL CONTEXTS

Darmesah Gabda, Jonathan Tawn
Lancaster University, UK

Keywords: generalized extreme value, marginal estimation, penalty function, smoothing
parameter, spatial extreme.
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This talk will discuss spatial extreme value modelling focusing on inference for
the marginal extreme value model when there are small sample sizes at each site and
the existence of trends. The performance of existing methods including a standard
maximum likelihood will be discussed. This talk will show that the implementation
of penalty functions that ensure the parameters of the marginal distributions change
smoothly over the region could improve the inference. The results of the simulation
study and data analysis of the UK rainfall data will be presented to illustrate the
benefits of our approach.

Talk Time: 12:20-12:40

MODELLING DROUGHT IN SOUTHERN AFRICA WITH EXTREME
VALUE THEORY

Hugo Winter
Lancaster University

Keywords: Extreme value theory, Drought

Natural disasters are rare events that can cause much social and economic dam-
age. It is of interest to companies and decision makers when and how severe future
natural disasters will be. Extreme value theory is an area of statistics that can be used
to draw inferences about rare events. From an academic perspective, dependence be-
tween extreme values at different times and locations provides an interesting mod-
elling challenge. This is especially so for environmental data where several types
of dependence can occur. The presented work aims to assess spatial dependence of
severe droughts in southern Africa using two different approaches to modelling ex-
tremal dependence.

(D) EPIDEMIOLOGY - Room: LT5/6, Chair: Nicola Reeve

Talk Time: 11:20-11:40

ENDEMIC DISEASE MODELLING AND QUASI-STATIONARY
DISTRIBUTIONS

Elliott Tjia
University of Liverpool

Keywords: epidemiology, quasi-stationary distribution

Much infectious disease modelling is concerned with studying the initial stages
of an epidemic outbreak. A rather different issue is the behaviour of an infection
which has become established in the population, i.e. an endemic disease. Quantities
of particular interest include the distribution of the level of disease prevalence prior
to eventual fade-out and the persistence of the infection. A useful mathematical tool
to study these random variables is the quasi-stationary distribution of the process,
which is often complicated in form, making approximation methods very useful. I
will examine this distribution, its features and those of its approximations, for disease
models of varying assumptions.
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Talk Time: 11:40-12:00

ANALYSIS OF INCOMPLETE DATA: ACCOUNTING FOR
NONIGNORABLE MISSINGNESS IN A SINGLE COVARIATE

Finbarr Leacy, Ian White
MRC Biostatistics Unit, Cambridge

Keywords: Missing at Random; Missing Not at Random; maximum likelihood; multiple
imputation; sensitivity analysis; simulation study

Analyses of incomplete data are frequently performed under the assumption that
the data are missing at random (MAR) when they may also plausibly be missing not
at random (MNAR). Conditional on the observed data, data are said to be MAR if
missingness does not depend on data that are unobserved and said to be MNAR if
missingness does depend on the unobserved data. While it is not possible, in general,
to differentiate between MAR and MNAR missingness mechanisms on the basis of
the observed data alone, this distinction is of vital importance to the model-fitting
process. In the likelihood and Bayesian analytic frameworks the missingness mecha-
nism is ignorable under MAR but non-ignorable under MNAR; the measurement and
missingness processes can be modelled marginally under MAR but must be modelled
jointly under MNAR.

This talk presents methods for dealing with non-ignorable missingness in a sin-
gle covariate, a case poorly represented in the applied literature. We illustrate, using
simulated data, how Maximum Likelihood, Multiple Imputation and Fully Bayesian
approaches can be adapted to account for non-ignorable missingness in a single co-
variate. Through implementation of simple sensitivity analyses we highlight the de-
pendence of estimates arising from each of these approaches on untestable assump-
tions about the missing data mechanism. We present results from a simple simulation
study attempting to identify those MNAR mechanisms associated with greatest bias
when the missingness mechanism is erroneously assumed to be MAR and the data
are analysed via direct maximization of the observed likelihood.

Talk Time: 12:00-12:20

COMBINING DATA FROM MULTIPLE SURVEYS BY USING
GENERALIZED LINEAR GEOSTATISTICAL MODELS

Emanuele Giorgi
Lancaster University

Keywords: Environmental monitoring, Geostatistics, Gold-standard survey, Bias,
Gaussian process

Data that are often collected in studies addressing the same research question and
therefore provide information on common parameters of interest. Joint modelling
indeed represents an important statistical tool that allows improved estimation of
model parameters and predictions. In this work we address the issue of combining
data from multiple sources of information within the geostatistical framework. Geo-
statistics involves the fitting of spatially continuous models to spatially discrete data.
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We propose two classes of genelarized linear geostatistical models that accounts for
quality- and temporal-variation across surveys. We also show how these models can
be fitted by using Monte Carlo Maximum Likelihood and describe an approximat-
ing procedure for maximizing the likelihood. Finally we describe an application to a
set of malaria prevalence data from two surveys conducted in Chikwawa, southern
Malawi, assessing the spatial and temporal variation occurring between and within
surveys.

Talk Time: 12:20-12:40

NETWORK MODELING FOR SEXUALLY TRANSMITTED DISEASES

Thitiya Theparod
Lancaster University

We aim to develop mathematical models that not only predict the spread of the
disease but also simulate various intervention strategies to stop or reduce an impact
of the disease. In this talk, the network modeling for sexually transmitted diseases
based on SIRS model will be introduced. In our model we focus on a heterosexual
population in which individuals are characterized by gender and disease status. An
approximation of an early stage of an STDs using branching processes is derived thus
giving an expression for R0 as well as the probability of extinction. Theoretical and
numerical results that we have recently obtained will be presented.

14.1.3 Session 3: 14:00-15:20

(A) MEDICAL STATISTICS - Room: LT2, Chair: Heather Pettitt

Talk Time: 14:00-14:20

WHAT MAKES A GOOD ULTRASOUND IMAGE?
Claire Keeble, Tony Evans, Stephen Wolstenhulme, Andy Davies

The University of Leeds

Keywords: Statistical Consultancy, Logistic Regression, Odds Ratios, Agreement

Background: Ultrasound images should meet specific national guidelines when
used for diagnostic purposes, but are they adhered to? It is possible that personal
preferences may also dictate what is regarded as an acceptable image.

Methods: Following from a previous study, two data sets; one vascular and
one obstetric, were taken to an international ultrasound conference for users to rate
whether images were acceptable or not. Data collection took place on days 1 and
2, with the results presented on day 3 of the conference. A variety of ultrasound
machines were used and ranked in order of odds of producing an acceptable image
using logistic regression. Agreement between users was investigated and three im-
ages per person were repeated to look at agreement within users. Audience feedback
was used to record the reasons why images were regarded as acceptable or not.
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Results: The same number of participants were recruited for the two data sets.
The machine rankings revealed some machines were up to 12 times more likely to
produce an acceptable image. Agreement within subgroups of the users was found,
but disagreement between subgroups. The best and worst rated images also high-
lighted subgroups of the users focused on different features for their rating. Agree-
ment within users was around 80% and similar results were found in each of the data
sets.

Conclusions: National guidelines for the screening programmes should ensure
agreement between and within users, however personal preferences may still affect
judgment and guidelines may not always be adhered to.

Talk Time: 14:20-14:40

ROBUST STATISTICS FOR DIFFUSION TENSOR ESTIMATION

Jiajia Yan1, Dr David Wilkinson1, Dr Diwei Zhou2, Dr Alexey Koloydenko3

University of Wolverhampton1, University of Brighton2, Royal Holloway3

Keywords: diffusion tensor, robust, least median squares

Diffusion tensor imaging is an advanced technology of MRI giving a unique in-
sight of micro-structure of the tissues by describing the Brownian motion of water
modules. Least squares approaches have been commonly used to estimate the dif-
fusion tensor. However, various limitations during MRI experiments may ruin the
results, for example, bulk motion, cardiac pulsation, spatially and acquisition-related
factors. In this study, the primary focus is on estimation of diffusion tensor using ro-
bust statistics. Comparison are made between Linear Least Squares, Nonlinear Least
Squares, Least Median Squares and Least Trimmed Squares methods. All methods
have been applied to both simulation study and real DTI data from a healthy human
brain. Results from this study indicate that the LMS dominates other techniques.

Talk Time: 14:40-15:00

PREDICTING THE DEGREE OF INCONSISTENCY AMONG STUDIES IN A
META-ANALYSIS

Kirsty Rhodes
MRC Biostatistics Unit - University of Cambridge

Keywords: meta-analysis, inconsistency, heterogeneity, Bayesian analysis, binary data,
odds ratio, relative risk, risk difference

In a meta-analysis, results of multiple studies are combined in order to summarize
evidence in a specific research area. Small meta-analyses are problematic such that
the amount of variation among studies, known as heterogeneity, is imprecisely esti-
mated. Conventional methods do not allow for uncertainty in the estimated between-
study variance. Therefore, a major focus of this project is to develop statistical meth-
ods for meta-analysis in the presence of heterogeneity. In this talk, we focus on I2 as a
popular, scale invariant, heterogeneity measure which directly relates to the between-
study variance. Recently at the MRC Biostatistics Unit, all meta-analyses within the
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Cochrane Database of Systematic Reviews (Issue 1 2008) have been classified accord-
ing to the type of outcome, type of intervention comparison and the medical area.
This database allowed us to investigate the influence of meta-analysis characteristics
on the degree of inconsistency among results of included studies. We analysed data
from 3873 binary outcome meta-analyses using the log odds ratio, log relative risk
and the risk difference scales and obtained predictive distributions for I2 expected
in future meta-analyses (in order to provide implied predictive distributions for the
between-study variance). Levels of inconsistency among study results were sensi-
tive to meta-analysis characteristics, and predictive distributions for inconsistency
differed across settings, defined by outcome type and type of intervention compari-
son. We propose the predictive distributions as realistic, informative priors for use in
future binary outcome meta-analyses. It is hoped that these priors will be beneficial
in future meta-analyses including only a small number of studies.

Talk Time: 15:00-15:20

BAYESIAN PHYLOGENETIC MODELLING OF LATERAL GENE
TRANSFERS

Rute Vieira, Tom Nye, Richard Boys
Newcastle University

Keywords: phylogenetics, LGT, bayesian

Phylogenetic species trees represent the evolutionary relationships between a set
of species. Determining these trees from data is complicated as the transfer of genetic
material can occur not only from parents to their offspring but also between organ-
isms via lateral gene transfers (LGTs). Thus the presence of LGTs means that genes in
a genome can have different evolutionary histories, producing different gene trees.
A few statistical approaches have been introduced to explore non-vertical evolution
through collections of Markov-dependent gene trees. One common issue on those
approaches is the lack of biologically realistic assumptions when modelling LGTs,
giving rise to incoherent results. We propose a hierarchical Bayesian phylogenetic
model for reconstructing phylogenetic trees which imposes a temporal constraint on
LGTs, namely that they can only occur between species which exist concurrently.

(B) STATISTICAL MODELLING - Room: LT3, Chair: Ozgur Asar

Talk Time: 14:00-14:20

USING ROBUST BILINEAR MODELS TO ESTIMATE ORIENTEERS
PERFORMANCE

Sofia Villers, Karen Vines, Kevin McConway
The Open University

Keywords: Orienteering performance, Bilinear models, Robust Statistics
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Orienteering is an outdoor sport, where with the help of a map and a compass
a course has to be completed, choosing the fastest possible route passing through a
number of check points in a predetermined order. The selection of the fastest route
will depend on the place and design of the course as well as the orienteers skills.

This work focuses on estimating the course and orienteers components separately,
so the orienteers performance can be analyzed. The research done is constrained by
the information available for every event. This data is 1) The total designed distance
of the course and 2) The times that each competitor takes to go from one check point
to the next one.

We propose the use of robust bilinear modelling to separate these two compo-
nents, obtaining satisfactory results. Besides obtaining estimations of a course and
orienteer parameters, the difference between the estimated and the real times allowed
us to detect possible navigation mistakes. We also use the orienteer part to generate
a measure of the orienteers performance over the entire course.

Talk Time: 14:20-14:40

FUNCTIONAL PRINCIPAL COMPONENTS ANALYSIS AND BRIEF
DISCUSSION OF VARIABLE AND MODEL SELECTION

Yafeng Cheng
Newcastle University

Keywords: FPCA, penalty

Functional data analysis can be thought of as multivariate data with two main
characteristics: variables (dimensions) have a natural order and observations are
smooth. In this talk I will be reviewing an application to 3D positional data recorded
with wireless magnetic trackers used in the rehabilitation of patients with upper-limb
impairments. Challenges in variable selection as well as some preliminary model se-
lection issues will be discussed.

Talk Time: 14:40-15:00

ASSESSING THE ACCURACY OF DIFFERENT MODELS FOR
COMBINING AGGREGATE LEVEL ADMINISTRATIVE DATA

Dilek Yildiz
University of Southampton

Keywords: combining data, log-linear models

The Beyond 2011 programme of the Office for National Statistics is investigating
the options for producing population estimates. One of the options is to use already
collected administrative data to produce census estimates. The aim of this paper is to
assess the accuracy of different models for combining aggregate level administrative
data. Population counts will be estimated by five year age groups by sex and by Lo-
cal Authority. 2011 Census, census estimates of usual residents, mid-year estimates,
Patient Register, School Census and Social Security and Revenue Information will
be used. Iterative proportional fitting procedure will be used to combine aggregate
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level administrative data sources to estimate population counts for years between
2009 and 2012 by using the methodology proposed by Raymer et al. (2007, 2009)
and Smith et al. (2010). Different log-linear models will be developed by including
two and three way association structures from different data sources. Smith et al.
(2010) provided a synthetic database to estimate migration flows according to differ-
ent groups by combining PRDS (Patient Register Data System), LFS (Labour Force
Survey) and 2001 Census data. This research will expand their work to population
estimates and assessing the accuracy of using different models to combine aggre-
gate level administrative data. The population counts estimated for 2011 by different
models will be compared both to each other and to 2011 Census estimates. The pop-
ulation counts estimated for other years will be compared both to each other and to
mid-year estimates.

Talk Time: 15:00-15:20

RANK ESTIMATION IN REGRESSION

Yaunkun Wang
Lancaster University

Keywords: Rank Estimation, Robust Estimation, Regression

In this talk we introduce Rank estimators and look at why it is an interesting
and arguably superior alternative to the mainstream least squares estimator in the
linear regression model. Computation of R-estimators is a long-standing issue in this
area for which R-estimation has not been popular in the robust estimation literature
despite its attractive theoretical properties. We propose an algorithm to compute
Rank estimators that I have been working on thus far in my PhD. The algorithm is
then applied to several real as well as simulated datasets for both simple and multiple
linear regression models and the results are discussed. Finally, further plans for the
extension of my work are discussed.

(C) MULTIVARIATE ANALYSIS - Room: LT4, Chair: Shaun Barber

Talk Time: 14:00-14:20

IDENTIFYING MUSICAL TASTE AND DISTASTE GROUPS IN AUSTRIA,
ENGLAND, ISRAEL AND SERBIA: ARE THERE EVIDENCE OF

CULTURAL OMNIVOURISM

Adrian Leguina
Institute for Social Change, University of Manchester

Keywords: Music, taste, consumption, mimic, latent class analysis, social stratification

In the early 90s, Richard Peterson and colleagues show how in America, musical
taste may be defined as the opposition between high social status groups who simul-
taneously prefer high and lowbrow music (omnivores) and lower status groups who
like one or few (univores). During the last two decades, this theoretical perspective
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influenced a vast amount of research that recognized in the omnivore thesis an expla-
nation of how contemporary societies are culturally stratified. Quantitative cultural
research, has been focused on detect omnivore and univore differentiation. Mean-
while, fundamental questions remain unanswered: the importance of the method to
define whether a person is musical univore or omnivore, the meaning of this distinc-
tion and the importance of context in cross national research. Therefore, from a theo-
retical and empirical perspective, this research offers a critical review of these issues
and demonstrates how quantitative research should operationalize the concept of
omnivourism. A unique cross national approach, using comparable data from Aus-
tria, England, Israel and Serbia and MIMIC latent class analysis show that patterns of
musical preferences vary from contemporary urban, local production, intellectual to
omnivore orientation. However, omnivores do not cross all cultural boundaries nei-
ther display strong opinions to everything. Moreover, broader tastes reflect higher
social position only in England. In summary, this research questions the existence
a unified meaning to cultural omnivourism and challenges the global applicability
of the concept as form of social distinction. Consequently, omnivourism may reflect
multiple axes of social distinction that heavily depend on local context.

Talk Time: 14:20-14:40

MULTIVARIATE ANALYSIS OF RAMAN SPECTROSCOPY DATA
Richard Haydock, Dr Chris Brignell, Dr Simon Preston

University of Nottingham
Keywords: image analysis, spectroscopy, multivariate analysis, least squares, principal

component analysis

Raman spectroscopy is used in pharmaceutical science to infer the composition of
medical tablets with current analysis using techniques such as principal component
analysis. We are working on improving the existing and developing new methods
for detecting the composition of tablets, with Alternating Least Squares being the
specific method in use. We are also expanding this method for use in analysing tablets
dissolving over time with a model being built to better predict these changes and
correct anomalies.
Talk Time: 14:40-15:00

EXTENSION OF THE EM ALGORITHM FOR USE IN DYNAMIC
SEMI-SUPERVISED CLASSICATION

Niamh Russell, Thomas Brendan Murphy
UCD

Keywords: classification, EM algorithm, semi-supervised classification, sequential

Standard methods for classification use labelled data to establish criteria for as-
signing unlabelled data to groups. However, in many cases, particularly in the areas
of food authenticity studies and cancer diagnosis, there are very few labelled obser-
vations and many unlabelled ones. Unlabelled data often contain important informa-
tion about the structure of the groups, despite the group membership of these obser-
vations being unknown. We have developed an R package called upclass which uses
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both labelled and unlabelled data to construct a model-based classification method.
The method uses the EM algorithm to obtain maximum likelihood estimates of the
model parameters and classifications for the unlabelled data, as posited by Dean,
Murphy and Downey (2006). This semi-supervised method can be shown to per-
form better than classical methods, particularly in cases where few observations are
labelled. It also allows for uncertainty in the results to be quantified in terms of prob-
abilities.

In practice, in both of these application areas, new observations arrive on an ongo-
ing basis, so a sequential classification method is desirable. Until recently, limitations
in statistical computing have constrained the development of such a method for high
dimensional data.

We describe some approximations to the full EM algorithm, as suggested by Tit-
terington et al (1985) which are now realisable due to increased computer resources.
We compare these to the performance achieved by the semi-supervised method. These
are designed to be used sequentially without significant loss of model fit, classifica-
tion performance and computational efficiency.

Talk Time: 15:00-15:20

TOPOLOGICAL DATA ANALYSIS 2
Matthew G. Arnold
University of Bristol

Keywords: topological data analysis, visualisation

We discuss ideas within the framework of ”topological data analysis” that lead
to interesting visualisations of topological structure in (possibly high-dimensional)
data.

(D) MCMC METHODS AND APPLICATIONS - Room: LT5/6,
Chair: Sam Livingstone

Talk Time: 14:00-14:20

GLOBAL TRACTOGRAPHY WITHIN A BAYESIAN FRAMEWORK
Lisa Mott

University of Nottingham
Keywords: Global Tractography

Diffusion-weighted magnetic resonance imaging (DW-MRI) quantifies the diffu-
sion of water in the brain to understand the underlying tissue and enables the recon-
struction of white matter tracts in the brain non-invasively and in-vivo by tractogra-
phy, which is essential to understanding the brain’s structure and functions.

The two currently used tractography methods do not allow us to statistically test
for the existence of a connexion between two brain regions of interest (ROIs). Global
tractography parametrises these connections between two brain regions at a global
level and hence, known connections can be acknowledged in the algorithm. The
intensity within each voxel is modelled with partial volume models.
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Talk Time: 14:20-14:40

MCMC SCHEMES FOR PARTIALLY OBSERVED DIFFUSIONS

Gavin Whitaker
Newcastle University

Keywords: Stochastic differential equation, MCMC, Bayesian inference, partial observation

Stochastic differential equations (SDEs) are particularly useful in describing con-
tinuous time processes. Fitting SDEs to time course data is non-trivial and involves
state-of-the-art computationally intensive methods. We look at performing Bayesian
inference for SDEs and the complications caused by the intractability of the transition
density. We consider a data augmentation approach and alternate between draws of
the parameter values (given the augmented data) and the latent path (given the pa-
rameter values and data). We investigate the difficulties surrounding this approach,
specifically the necessity for a suitable proposal mechanism. By considering exam-
ples where we have fully and partially observed data we demonstrate how a naive
MCMC scheme can break down due to a dependence issue, which might lead to
intolerably poor mixing of the scheme, and suggest methods to overcome this prob-
lem.

Talk Time: 14:40-15:00

A NEW ALGORITHM FOR INFERENCE FOR THE SPATIAL POISSON
GLM

Ioanna Lampaki, Chris Sherlock
Lancaster University

Keywords: MCMC, spatial GLM, geostatistics, hidden data, Normal approximation

Many real life phenomena are modelled using a continuous, unobserved, latent
process. We focus on the generalised linear spatial model (GLSM) which can be
thought of as a random effect generalised linear model where the random effects
arise from a stationary Gaussian spatial process, and consider inference on the under-
lying latent process via MCMC. Although the prior distribution of the latent process
is Gaussian the data are not, leading, therefore, to an intractable, high dimensional
posterior density. Moreover, the correlation structure of the hidden process hinders
the performance of any MCMC scheme. We focus on the Poisson GLSM and apply
a Gaussian approximation to the conditional density of a transformation of the data.
This enables us to work under the linear Gaussian framework and hence, find an ap-
proximate posterior distribution for the latent variables given the transformed data
to use as a proposal in a Single block Metropolis-Hasting Independence Sampler. We
assess the performance of our algorithm across a variety of parameter values and
show that it can perform reasonably well in low dimensions.
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Talk Time: 15:00-15:20

PARTICLE MMCM FOR STATIC-PARAMETER ESTIMATION IN
PIECEWISE DETERMINISTIC PROCESSES

Axel Finke, Adam M. Johansen, Dario Spano
Department of Statistics, University of Warwick, UK

Keywords: sequential Monte Carlo, particle filtering, particle MCMC

I’ll explain particle MCMC methods. In particular, I’ll show the particle Gibbs
sampler in action: it performs parameter estimation in piecewise deterministic pro-
cesses. These time series models are more general (but also more challenging) than
state-space models. My presentation will contain numerous pictures and very little
math.

14.2 Wednesday 27th March

14.2.1 Session 4: 09:20-10:40

(A) CLINICAL TRIALS II - Room: LT2, Chair: Amy Cotterill

Talk Time: 09:20-09:40

LONGITUDINAL OUTCOMES AND HANDLING OF MISSING DATA

Matthew Powney
University of Liverpool

Keywords: Missing Data Joint Modelling Imputation

In many RCTs with longitudinal measurements, a common situation is where
some patients withdraw or dropout from the trial before completing the measure-
ment schedule. In cases where dropout is informative or non-ignorable, a longitu-
dinal analysis alone may not provide an accurate overview of how the longitudinal
outcome changes over time if we fail to account for the missing data. In recent liter-
ature there have been a multitude of methods developed for the handling of missing
data. But, these methods are used less often in practise due to untestable assump-
tions concerning reasons for missingess. An overview of methods used for handling
of missing data will be presented and the results from a systematic review that is
currently being undertaken, to establish how the missing data in longitudinal trials
is handled in practise, will be discussed.

Joint modelling of longitudinal and time-to-event data is one of the novel method-
ologies that can be used to analyse the longitudinal outcome compensating for non-
ignorable dropout profiles between treatment groups. The methodology will be dis-
cussed using data from a RCT of nebulised Magnesium for acute asthma in chil-
dren.
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Talk Time: 09:40-10:00

INTENTION-TO-TREAT ANALYSIS AND ITS USE IN PRIMARY CARE
MUSCULOSKELETAL TRIALS: A SYSTEMATIC REVIEW

Royes Joseph
Research Institute for Primary Care & Health Sciences, Keele University

Keywords: Intention-to-treat analysis, missig outcome data, imputation

Background: Intention-to-treat (ITT) analysis is the preferred method for prag-
matic randomised controlled trials (RCTs) with a superiority design. Missing out-
come data in randomized clinical trials leads to concern and confusion in identifying
and using right statistical approach. It is unclear to what extent researchers adopt a
proper ITT approach in the analysis of RCTs in musculoskeletal conditions.

Objectives: To investigate whether recently published RCTs followed the t-ITT
principle by examining if: (i) patients were analysed in accordance with the treatment
arm they were randomised to, and (ii) all patients randomised were followed up
(with missing data imputed).

Method: A review of all primary reports of phase III randomized trials published
in five major musculoskeletal journals in 20102011, excluding trials with survival out-
come. We extracted information on the reported method of analysis, whether analysis
followed random allocation, and how missing data was handled.

Results and Conclusion: The review shows that there is majority failed to use
of the recommended ITT evaluation in RCTs in musculoskeletal disorders, despite
many papers claiming that this was the method used. The discrepancy appears to
arise from the fact that many trialists fail to recognise exclusion of loss to follow-up
as a violation of the ITT principle. Even when imputation was performed, the method
used was mostly simple and may not have theoretical foundation or known to pro-
duce biased estimates in many circumstances. The percentage of subjects excluded
from the main analysis was considerably high and it ranged from 1% to 51%.

Talk Time: 10:00-10:20

STATISTICAL APPROACH TO EPILEPSY MESS STUDY

Boryana Lopez
University of Warwick

Keywords: Statistics, Modeling, Epilepsy

In the near past, several different attepmts have been made to model a prognosis
for people with epilepsy. One such attempt is set by the Multicentre study of early
Epilepsy and Single Seizures (MESS) study. It consists of the collected data from a
group of 1443 patients recruited for over 5 years, who have had at least one epileptic
seizure. Such patients were unsure of needing immediate treatment, and had no pro-
gressive disease, therefore they agreed to join a trial, in which they were randomized
to immediate or deferred treatment.

Some of the aims of the MESS study were to measure the differences in poli-
cies, define prognostic factors for seizure recurrence, define psychosocial outcomes
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of policies and to make the results available for patients, in a way in which they
could use to take informed decisions. The patients were followed up through their
participation in the study, hence the MESS data base contains valuable recordings
of the times the seizures took place, before and after the treatment, and the types of
treatment received.

In the talk the MESS study will be presented, followed by a presentation of rele-
vant statistical studies carried out for this data, and their findings in this important
subject. Finally, I intend to present the approach that I will take to provide a progno-
sis model in this scenario.

Talk Time: 10:20-10:40

REVIEW TO ASSESS THE QUALITY OF REPORTING HARMS USING THE
CONSORT CRITERIA: A SYSTEMATIC REVIEW OF COHORT

INVESTIGATIONS

Alex Hodkinson, Jamie Kirkham, Catrin Tudur-Smith, Carrol Gamble
Liverpool University

Keywords: Adverse Events, Consolidation of Standards Reporting, harm*, Consort, Safety,
Risk, Adverse Effect, Clinical Trial, Randomised Controlled Trial

Objective: To determine the standard of reporting of harms related data, in ran-
domised controlled trials (RCTs) according to the CONSORT statement extension for
harms.

Design: Systematic review.
Data sources: The Cochrane library, Ovid MEDLINE, Scopus and ISI Web of

Knowledge were searched for relevant literature.
Eligibility criteria for selecting studies: We included English publications of

studies that used the CONSORT harms extension to assess the reporting of harms
in RCTs.

Results: We identified 7 studies that had included between 10 and 205 RCTs. The
quality of included studies was assessed by risk of bias tool, with four domains to
assess. One study with three out of the four domains signifying high risk assessed
hypertension reporting. Three studies with three of the four domains, and signifying
low risk assess Urology literature, CAMs and epilepsy. Trial adherence to the CON-
SORT harms criteria proved inadequate in most reports, and lacked overall consis-
tency across all studies. Adverse events (AEs) are poorly defined, indicated by all but
one study of a mixed clinical area fail to exceed 50% trial adherence. The description
for collection of harms data varies across studies. Records of participant withdrawals
within trial reports is inconsistent, as three studies report above 60%, but two fail to
exceed 35%. The severity grading and seriousness of the AEs are poorly described
across three studies (<40% of included RCTs met the CONSORT criteria), however
two studies report above 70%.

Conclusions: The CONSORT harms extension has not been sufficiently adopted.
To ensure a more complete and transparent report journals should emphasise to re-
searchers the need to use the CONSORT extension for harms whenever RCTs include
harm outcomes.
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(B) MODELLING TECHNIQUES - Room: LT3, Chair: Clement Lee

Talk Time: 09:20-09:40

ANOTHER JOINT MODEL FOR LONGITUDINAL AND SURVIVAL DATA
Ozgur Asar, Peter Diggle
Lancaster Medical School

Keywords: dynamic models, epidemiology, time to event

Methods for jointly analysing longitudinal and survival data have become popu-
lar tools, especially in the last 20 years. A great advantage of these methods is that
they permit understanding the nature of the survival outcome and its relationship
with a longitudinal and possibly error prone longitudinal measurement sequence.
The roles of baseline and time varying covariates as well as the random effects are
typically accommodated to achieve these goals. In this study, we propose an addi-
tion to the class of currently available models. Its novel feature is that longitudinal
measurements depend on a latent stochastic process whose value and rate of change
may both influence the hazard for survival. The model was motivated by real time
renal studies, where the longitudinal measurement is the estimated glomerular fil-
tration rate which is typically measured with error and the survival outcome is the
time to death of a patient. The study uses a prospective cohort design in which the
data on each subject are updated at irregular time-intervals. Therefore, the parame-
ter estimates as well as the subject-specific inferences are to be updated as the study
progresses.

Talk Time: 09:40-10:00

NORMAL PROBABILITY PLOTS WITH CONFIDENCE
Wanpen Chantarangsi, Wei Liu

University of Southampton
Keywords: Normal quantile-quantile plot, Simultaneous intervals

The importance of normal distribution is undeniable since it is an underlying as-
sumption of several statistical tools. This is the reason why check- ing the assumption
of normality is required prior to applying the normal model to data in hand. Gen-
erally, there are two types of procedures in assessing whether a population has a
normal distribution based on random sample: graphical methods (e.g., Q-Q plots,
histograms and boxplots) and numerical methods (e.g., Anderson- Darling test and
Shapilo-Wilk test). The normal quantile-quantile plot (Q-Q plot), also called normal
probability plot, is the most commonly used diagnostic tool for assessing whether a
random sample is drawn from a normally distributed popula- tion.

Our main objectives are the construction of the simultaneous intervals associated
with Kolmogorov-Smirnov test (D test), Michael test (Dm test), Dn test, Dbeta test,
Dnew test and then the power comparison among these graphical methods and with
the non-graphical Anderson-Darling test and Shapilo-Wilk test. In this study, we
provide, on a normal probability plot, the exact simultaneous intervals into which
the points fall with probability 1 . These simultaneous intervals provide there- fore
an objective way to judge whether the plotted points fall close to a straight line.
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Talk Time: 10:00-10:20

THE PLUG-IN BANDWIDTH FOR VARIANCE FUNCTION ESTIMATOR
IN NONPRAMETRIC REGRESSION MODEL

Yousef Alharbi
The University of Birmingham

Keywords: variance function, nonparametric regression, plug-in bandwidth

In practice, one needs a data-based bandwidth for any nonparametric error vari-
ance function estimator. For an estimator of variance function in nonparametric re-
gression considered by Alharbi and Patil (2013), we propose a plug-in bandwidth.
So, our aim is to investigate theoretical properties and finite sample performance of
this bandwidth. For that in this talk, we first describe the estimator of Alharbi and
Patil (2013) and its MISE-optimal bandwidth. Since its MISE-optimal bandwidth is
unknown in practice, we propose a plug-in bandwidth, where the unknown is es-
timated using a smoothing methodology. Then, we show that it converges to the
MISE-optimal bandwidth. We also study numerically the finite sample performance
of the plug-in method.

Talk Time: 10:20-10:40

SEMIPARAMETRIC HAZARD ESTIMATION BY L2 CRITERION

Hairui Hua
School of Mathematics, University of Birmingham

Keywords: Hazard Ration Estimation, Multiplicative, Semiparametric

My work is the estimation of hazard ratio function by combining the paramet-
ric estimate with a nonparametric factor. The parametric approach is very popular
and simple in data analysis but it is not always reliable under the case that we don’t
have enough prior information. Hence in my work, we use a nonparametric factor
to adjust the initial parametric model that named as the multiplicative approach. We
review the past papers in this area and apply a L2 criterion to determine the nonpara-
metric factor that can be regarded as the generalization of the existing methods. This
idea has been applied in the density setting before and in our study, theoretical work
shows its good performance in hazard function estimation as well. Further, we also
use the simulations to give a report more intuitively and graphically.

(C) FINANCIAL STATISTICS - Room: LT4, Chair: Simon Taylor

Talk Time: 09:20-09:40

FORECASTING FINANCIAL VOLATILITY BY A GENETIC ALGORITHM
SUPPORT VECTOR REGRESSION GARCH (GA-SVR-GARCH) MODEL

Ali Habibnia
London School of Economics
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Keywords: Support Vector Regression, Support Vector Machine, Genetic Algorithm,
GARCH Model, Volatility Forecasting

In recent years, support vector regressions (SVRs), a novel artificial neural net-
work (ANN) technique, has been successfully used as a nonparametric tool for re-
gression estimation and forecasting time series data. In this study, we deal with the
application of SVRs in financial markets volatility forecasting.

An accurate forecast of volatility is essential to estimate the value of market risk
and it is one of the primary inputs to a wide range of financial applications from risk
measurement such as value at risk to asset and financial derivatives pricing. Many
researchers use GARCH models to generate volatility forecasts and these models are
usually estimated using maximum likelihood (ML) procedures, assuming that the
data are normally distributed. In this paper, we will show that GARCH models can
be estimated using SVRs and those estimates have a higher predicting ability than
those obtained via common ML methods. But when using SVRs, two problems are
faced: how to choose the optimal input feature subset for SVRs, and how to set the
best kernel parameters. Since no structured way being available to choose the free pa-
rameters of SVR and kernel function, these parameters are usually set by researcher
in trial and error procedure which is not optimal.

In this paper a novel method, named as GA assisted SVR has been introduced,
which a genetic algorithm simultaneously searches for SVRs optimal parameters and
kernel parameter (in this study: a radial basis function (RBF)).

Based on this optimized radial basis SVR, a GARCH model is proposed and is
compared with a parametric GARCH in terms of their ability to forecast FTSE100
Index returns volatility. The experiment shows that, the GA assisted SVR-GARCH
significantly outperforms the parametric GARCH based on the criteria of mean ab-
solute error (MAE) and mean squared error (MSE).

Talk Time: 09:40-10:00

THE SAMPLING DISTRIBUTION OF THE MEAN-VARIANCE EFFICIENT
FRONTIER WHEN THE MEAN VECTOR IS UNKNOWN

Majeed Simaan
London School of Economics

Keywords: Portfolio Analysis, Estimation Risk, Multivariate Analysis

This paper addresses an important issue regarding the application of modern
portfolio theory (MPT) to which statistical inference can provide a great contribution.
It examines the impact of estimation risk on asset allocation and portfolio analysis.
Given a joint normal distribution of the assets returns and a known covariance ma-
trix, the paper derives a joint sampling distribution of the estimated efficient portfolio
weights and a joint sampling distribution of the estimated mean and risk return of
the efficient portfolio for a given level of risk aversion. In addition, estimation risk
is considered for each estimated efficient portfolio on the Mean-Variance frontier as
well as for its both mean and risk return. It appears that estimation risk increases with
the investor’s risk tolerance and the number of assets under consideration; nonethe-
less, it decreases with sample size. This finding can establish a theoretical ground to
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explain the practice of portfolio management: it sheds a new light on understand-
ing how estimation risk can justify the application of asset allocation theory and the
behavior of decision makers in managing portfolios.

Talk Time: 10:00-10:20

TEST OF UNCONDITIONAL FORM OF THE HIGHER-MOMENT CAPMS
IN DEVELOPED AND EMERGING MARKETS

Serdar Neshlihanoglu, John McColl, Duncan Lee
University of Glasgow

Keywords: CAPM, Data Generating Process, Developed and Emerging Markets,
GAM,poylnomial regression

The purpose of this presentation is to assess the appropriateness of the Linear
Market Model, which is consistent with the two-moment Capital Assets Pricing Model
(CAPM). We compare its performance against three alternatives. The first two are
simple polynomial extensions, namely the Quadratic Market Model and the Cubic
Market Model, while the latter relaxes these assumptions by using a Generalized
Additive Model (GAM). These comparisons will enable us to assess the necessity
for the higher-moment CAPM, which includes systematic risk measures such as co-
skewness and co-kurtosis. The models are compared by applying them to data from
9 developed and 9 emerging markets using weekly data over the period July 2002July
2012. The MSCI (Morgan Stanley Capital International) World Index is used as a mar-
ket proxy. The models are fitted by maximum likelihood, although in the case of the
polynomial models least squares estimation is equivalent.

The appropriateness of the models is assessed by overall measures of model fit
(using the AIC, BIC, Adjusted R2), the statistical significance of the regression pa-
rameters, and by graphical comparisons of the fitted models to the data. The results
from the analysis suggest that Linear Market Model is appropriate for the data in
the vast of majority of covariate space, with the only inadequacies being caused by
extreme values at the either end. The existence of such extreme values is especially
prevalent in the emerging markets, with the GAM improving on the Linear Market
Model in terms of adjusted R2 by on average 1% for developed markets and 4% for
the emerging markets.

(D) BAYESIAN STATISTICS II - Room: LT5/6, Chair: Shreena Patel

Talk Time: 9:20-9:40

BAYESIAN NONPARAMETRIC INFERENCE FOR STOCHASTIC
EPIDEMIC MODELS

Xiaoguang Xu
Nottingham University

Keywords: Bayesian, nonparametric, epidemic models
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Despite the enormous attention given to the development of methods for efficient
parameter estimation in stochastic epidemic models, there has been relatively little
activity in the area of non-parametric inference.

For example, in the-so-called SIR epidemic model at time t, infection times are
generated by an inhomogeneous Poisson process with intensity λ(t). A common
(parametric) assumption is to model λ(t) = β ∗ St ∗ It, where β represents the infec-
tion rate, St represents the number of susceptibles and It represents the number of
infectives. Instead of making such a parametric assumption about λ(t) we propose to
model the intensity function non-parametrically within a Bayesian framework by ex-
ploiting recent advances in Bayesian non-parametric inference for inhomogeneous
Poisson processes (Adams et al., In Proceedings of the 26th Annual International
Conference on Machine Learning 2009). Our methods are illustrated using real dis-
ease outbreak data.

Talk Time: 9:40-10:00

ON BAYESIAN TRANSFORMATION SELECTION: PROBLEM
FORMULATION AND PRELIMINARY RESULTS

Efstratia Charitidou1, Dimitris Fouskakis1, Ioannis Ntzoufras2

National Technical University of Athens1, Athens University of Economics and Business2

Keywords: Bayesian model selection, Transformation selection, Bayes factors, MCMC,
Power-prior, Prior compatibility

The problem of transformation selection is thoroughly treated from a Bayesian
perspective. Several families of transformations are considered with a view to achiev-
ing normality: the Box-Cox, the Modulus, Yeo & Johnson and the Dual transformation.
Markov Chain Monte Carlo algorithms have been constructed in order to sample
from the posterior distribution of the transformation parameter λ associated with
each competing family. We investigate different approaches to constructing compati-
ble prior distributions for λ over alternative transformation families, using ideas from
the power-prior approach. In order to distinguish between different transformation
families, Bayes factors have been calculated. Using simulated datasets, we show the
usefulness of our approach. On the whole, there is no best choice of transformation
family that applies to most problems. Nonetheless there are some particular data
structures that are best treated by specific transformation families.

Talk Time: 10:00-10:20

BAYESIAN QUASI-VARIANCES

Apostolos Gkatzionis
University of Warwick

Keywords: Generalised Linear Model, Categorical Variable, Quasi-variances, Floating
Absolute Risk, Kullback-Leibler Divergence, Nonparametric Density Estimation
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We discuss the presentation of results of inference on statistical models including
a categorical explanatory variable. The usual presentational device, i.e. a list of point
estimates and standard errors for the category levels, is not enough to provide all the
necessary information, while a full covariance matrix is rarely reported in presenta-
tions or publications. Similar issues arise in a Bayesian framework, where we are
interested in the joint posterior density of the category coefficients. We introduce the
quasi-variances as a compromise between the standard errors and the covariance ma-
trix, for purposes of presentation. We also discuss how the same idea can be extended
to the Bayesian case.

Talk Time: 10:20-10:40

LIKELIHOOD FREE INFERENCE FOR STOCHASTIC KINETIC MODELS
Jamie Owen

Newcastle University
Keywords: ABC, particle filter, likelihood-free, Markov process

Stochastic kinetic models are commonly used for modelling networks in systems
biology. Whilst providing a convenient modelling tool, they also pose an interesting
inference challenge, in that the likelihood for such models is analytically unavailable.

Interest in the task of inference for intractable likelihood problems has grown in
interest in recent years. Fortunately, inference is still possible in situations where
we can simulate realisations from the model with relative ease. Here we shall look
at a brief overview of some of the methods proposed for analysis in this situation,
concentrating on discretely observed Markov processes.

We shall discuss the application of such methods to a relevant toy model, the
Lotka-Volterra predator-prey system. We compare results and discuss relative merits
and drawbacks.

(A) COMPUTATIONAL STATISTICS - Room: LT2, Chair: Ioanna
Lampaki

Talk Time: 11:20-11:40

QUANTIFYING THE VALUE OF EXPLORATION
James Edwards

Lancaster University
Keywords: Dynamic programming, Bayes Information Simulation

Bayes sequential decision problems are concerned with decisions made under un-
certainty where we learn as the result of our actions. This presents a trade-off between
exploiting current knowledge for short term gain and exploring in order to learn and
so improve long term results. Quantifying the value of any new information is gen-
erally difficult as this requires the evaluation of all possible future decisions. The
Knowledge Gradient heuristic attempts to estimate this value using only the out-
come of the next decision. The talk will consider the quality of this estimate.
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Talk Time: 11:40-12:00

ERROR INTRODUCED BY USING APPROXIMATE BAYESIAN
COMPUTATION

Mark Webster, Jochen Voss, Stuart Barber
University of Leeds

Keywords: MCMC, Approximate Bayesian Computation, ABC

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 a method for overcoming these problems, called Approxi-
mate Bayesian Computation (ABC). This method has been used successfully in fields
such as agent-based modelling and population genetics. We generate proposed val-
ues 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 study the error introduced by using ABC.
We also consider how to set up the method to get the best performance for the least
computational effort.

Talk Time: 12:00-12:20

IMPLEMENTING FALSE DISCOVERY RATE PROCEDURES FOR
SIMULATION-BASED TESTS WITH BOUNDED RISK

Georg Hahn, Dr Axel Gandy
Imperial College London

Keywords: False Discovery Rate, FDR, Bootstrap, Resampling, Computationally Intensive
Methods, Multiple Comparisons, Sequential Algorithm

Consider multiple hypotheses to be tested for statistical significance using a pro-
cedure which controls the False Discovery Rate (FDR), e.g. the method by Benjamini-
Hochberg. Instead of observing all p-values directly, we consider the case where they
can only be computed by simulation. This occurs e.g. for bootstrap or permutation
tests.

Naively, one could use an equal number of samples for the estimation of the p-
value of each hypothesis and then apply the original FDR procedure. This technique
is certainly not the most efficient one, nor does it give any guarantees on how the
results relate to the FDR procedure applied to the true p-values.

This talk presents MMCTest, a more sophisticated approach that uses fewer sam-
ples for all those hypotheses which can already be classified with sufficient confi-
dence and more samples for all those which are still unidentified. The algorithm is
designed to give, with high probability, the same classification as the one based on
the exact p-values.

A detailed simulation study shows that for a realistic precision, MMCTest draws
level with the performance of current methods which unlike MMCTest do not give
a guarantee on its classification being correct, such as the naive approach or the
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MCFDR algorithm. An ad-hoc variant of MMCTest outperforms the naive approach
and MCFDR both in terms of the number of misclassifications and the number of
hypotheses which are essentially randomly classified in each run.

Talk Time: 12:20-12:40

ONLINE HIGH DIMENSIONAL CLUSTERING

David Hofmeyr, Nicos Pavlidis, Idris Eckley
Lancaster University

Keywords: Online Learning, Clustering, Machine Learning, High Dimension, Dimension
Reduction, Principal Component Analysis, Kernel Density

Clustering represents one of the most important unsupervised machine learning
methods, allowing us to build simple descriptive models of otherwise potentially
unintelligible data. Recently there has been increased interest in algorithms for clus-
tering data with a much larger number of features than before, a type of data for
which many conventional methods fail. These high dimensional problems arise in
fields from image and sound recognition, to the segmentation of gene expression se-
quences.

With the increased incidence of so-called streaming data, i.e., data which arrive
with high frequency in potentially unbounded sequences, the need for online learn-
ing algorithms has become paramount.

In this talk we cover in detail an algorithm for clustering high dimensional data,
and discuss problems of and some potential solutions to the task of making it operate
online. In addition we will look into some related ideas for the problem in general.

(B) BIOINFORMATICS - Room: LT3, Chair: Alice Parry

Talk Time: 11:20-11:40

CAN WE PREDICT AGGREGATION PROPERTIES OF INTRINSICALLY
DISORDERED PROTEINS USING HIDDEN MARKOV MODELS?

Nina Wilkinson1, Prof Richard Boys1, Dr Colin Gillespie1, Prof Doug Gray2, Dr
Viktor Korolchuk1

Newcastle University1. University of Ottawa 2

Keywords: hidden Markov models, MCMC, power posterior analysis

An intrinsically disordered protein (IDP) is a protein without a stable secondary or
tertiary structure and just over one third of human proteins can be described as IDPs.
There has been shown to be a link between neurodegenerative diseases and protein
misfolding, with many of these misfolded proteins being intrinsically disordered.
These IDPs may be cytotoxic by interacting and contributing to the aggregation pro-
cess, which is why cells need to regulate these proteins carefully. Research has shown
that hydrophobicity and charge may be important in determining if the amino acid
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sequence has unstructured areas and these properties have also been linked to ag-
gregation. Therefore we will recode our amino acid sequences according to their
hydrophobicity and charge. We fit a hidden Markov model using MCMC to analyse
the sequence structure and use the power posterior analysis to determine the number
of distinct transition structures. There appears to be distinct segment types within the
amino acid sequences of the FET proteins which may be important in the aggregation
process. The results are used to guide laboratory work which can test the significance
of these segment types on aggregation within cells.

Talk Time: 11:40-12:00

MULTIDIMENSIONAL SCALING OF COUNTED PROXIMITY DATA

Antony Riley
University of Leeds

Keywords: Multidimensional scaling, Counted data, Proximity, Chromosomes

Classical multidimensional scaling is a method of recovering a configuration of
points from a distance matrix, in a way which preserves the original distance matrix
as much as possible. The scaling works by transforming the distance matrix into an
inner product matrix and applying the spectral decomposition to recover the config-
uration from the inner product matrix. One item of interest is to understand how
robust classical multidimensional scaling is, by embedding stochasticity within the
distance matrix and finding ways in which the stochasticity can be quantified and its
effect on the fitted configuration reduced.

This has been carried out by transforming a distance matrix from a known con-
figuration into a count matrix, perturbing the counts and transforming back into a
perturbed distance matrix. The perturbed distance matrix is then scaled into space
to obtain a fitted configuration which is compared with the known configuration to
quantify the effects of the stochasticity on the scaling. Approaches are discussed to
try and improved the fit between the fitted configuration and known configuration,
with successful corrections been applied to the scaling of counted data from a chro-
mosome to predicted the configuration of a chromosome.

Talk Time: 12:00-12:20

MODELLING OF SUBSTRATE PREFERENCES BY BACTERIA BY MEANS OF
A GENETIC SWITCH

Beatrice Sell
University of Aberdeen

Keywords: Bacteria, large intestine

The anaerobe bacteria that populate the human large intestine expose a variety of
different ways of choosing and utilizing the substrates that enter their environment.
One such way of substrate selection is through a genetic switch mechanism. In such
a system, the bacterium feeds on its favoured substrate whenever possible, but if
the concentration of this substrate drops too low the bacterium activates a genetic
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switch that allows it to feed on an alternative substrate. These switches are not very
well studied in anaerobe bacteria and thus the aim is to develop a simple model that
captures the change in growth that is caused by a switch without relying on detailed
knowledge of the exact mechanism. For the development and testing of the model
we consider the well studied system of the lac operon in E.coli.

Talk Time: 12:20-13:40

IDENTIFICATION OF BREEDS IN DOGS

Orlando Doehring1, Neale Fretwell2, David Balding1

UCL Genetics Institute, Department of Genetics, Evolution and Environment1, Mars
Veterinary2

Keywords: Statistical Genetics; MCMC; PHASING; Regression; HMMs;
High-Performance Computing

Our goal is to identify the breed composition of mixed-breed dogs. Genetic test
data has been provided by Mars Veterinary, using SNP markers.

Firstly, in our algorithm we compute a representation which characterizes the ge-
netic variation within breeds. The genetic variation is given by haplotype frequencies
which we compute for each chromosome over all breed sets composed of purebred
training dogs. These haplotype frequencies are reconstructed from the genotype data
using software PHASE. Clustering of either genotype data or haplotype frequencies
using a variety of similarity measures provides a visual measure for ease of breed dis-
crimination. These breed similarity plots show that typically some breeds are very
distinct while breeds which have subpopulations, for example based on country (UK
vs. USA), may show some overlap.

In our approach we use these haplotype frequencies to predict the breed com-
position of test dogs under the assumption of lineages formed by up to eight dif-
ferent great-grandparents. However, the search space over all possible lineages is
huge. Enumeration and exploration of all possible lineages is prohibitive. To com-
pute breed probabilities given a genotype test dog we approximately sample this
search space with a Metropolis-Hastings algorithm. As proposal density we either
uniformly sample new breeds for the lineage or we bias the Markov Chain, such that
breeds in the lineage are more likely to be replaced by similar breeds. We will present
performance results and compare deviation of true breed proportions with estimated
breed proportions for a synthetic, mixed breed test dataset.

(C) ENVIRONMENTAL STATISTICS - Room: LT5/6, Chair: Ross
Towe

Talk Time: 11:20-11:40

PARAMETER ESTIMATION FOR STOCHASTIC COMPLEX MODELS

Michael Spence
Sheffield University
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Keywords: ABC, Intractability, Complex Models, Parameter estimation

Complex models are becoming increasingly popular in ecological modelling. How-
ever, quantifying uncertainty, estimating parameters and so on for a model of this
sort are complicated by the fact that their probabilistic behaviour is often implicit in
its rules or programs, rather than made explicit as in a more conventional statistical
or stochastic model.

In a complex stochastic model, the output is dependent on both the parameters
and the random inputs i.e. the random numbers used to resolve decisions or gener-
ate stochastic quantities within the model. By treating these random inputs as nui-
sance parameters, often we can turn the model into a deterministic model where
small movements in the parameter space result in small changes in the model out-
put. When this is the case it will allow us to use Approximate Bayesian Computation
methods with MCMC in order to perform parameter estimation. Controlling the ran-
dom inputs allows us to move better in the parameter space and improves the mixing
of the Markov Chain.

We will use these methods to estimate parameters in an individual-based model
which is used to model the population dynamics of a group-living bird, the wood-
hoopoe.

Talk Time: 11:40-12:00

A HIERARCHICAL BAYESIAN MODEL FOR PARTIALLY OBSERVED
SPATIO-TEMPORAL PROCESSES

Chigozie E. Utazi, Peter Neal
Dept. of Maths & Stats, Lancaster University

Keywords: Space-time modeling, Bayesian Statistics, RJMCMC

This work proposes a hierarchical model for analyzing spatio-temporal data par-
tially observed in time. We consider the case where the partially observed spatio-
temporal process is correlated with a (temporally) fully observed discrete-valued
process, which also coincides with it in space and time. The model exploits this
correlation by providing a framework that allows for feedback from the discrete-
valued process to facilitate the modeling and prediction of the underlying partially
observed latent spatio-temporal process. Some parameterizations of the model re-
flecting varying degrees of spatial interactions in the latent spatio-temporal process
are developed. We address the problem of choosing the best parameterization using
RJMCMC. In general, the model tolerates large proportions and different patterns of
missingness. We adopt a fully Bayesian approach in model estimation and illustrate
the model using simulated data.

Talk Time: 12:00-12:20

SPATIALLY EXPLICIT CAPTURE-RECAPTURE WITH IMPERFECT
INFORMATION ON ANIMAL LOCATION

Ben Stevenson, David Borchers, Darren Kidney, Len Thomas, Tiago Marques
University of St. Andrews
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Keywords: Capture-recapture, Observation error, Acoustic survey, Visual survey

Traditional capture-recapture approaches to estimating animal abundance or den-
sity ignore an obvious spatial component of capture probability; organisms close to
traps are more likely to be captured than those that are far away. Spatially explicit
capture-recapture (SECR) methods improve upon these by accounting for the loca-
tion of detected animals. One particular advantage is that they allow for animal den-
sity or abundance estimation using passive detectors (e.g., cameras or microphones)
over a single sampling occasion. Distances between traps provide the spatial infor-
mation required to implement SECR methods, however, in some situations, passive
detectors can collect additional noisy data which further aid animal location estima-
tion. Examples include received acoustic signal strength, precise time of acoustic
signal arrival, estimated bearing to animal, and estimated distance to animal. Here, I
present a new class of model that is capable of using such information to provide bet-
ter estimates of animal density and abundance than what is typically possible using a
standard SECR approach. I also introduce admbsecr, an R package that is currently
under development and is capable of fitting such models.

Talk Time: 12:20-12:40

ESTIMATING ENCOUNTER RATE VARIANCE AND ABUNDANCE IN A
LINE TRANSECT SURVEY OF THE ENDANGERED GOPHER TORTOISE

Rocio Preto Gonzalez, Len Thomas, Tiago Marques
University of St. Andrews

Keywords: Abundance estimate, Distance sampling, Variance estimation, Encounter rate,
Stratified variance estimators, Systematic sampling, Gopher tortoise

Distance sampling is one of the most widely used methods for estimating animal
population abundance. The most common form is line transect sampling, in which
the observer travels along randomly located survey lines and measures distances to
detected animals. These are used to estimate the average probability of detecting an
animal, allowing missed animals to be accounted for. We focus on the estimation of
the variance of the animal encounter rate, which particularly in line transects, dom-
inates the overall variance of animal abundance. Despite the assumption of random
line placement, systematic survey designs are often used to reduce the true variabil-
ity among different realisations of the design. However, estimating the variance is
difficult and estimators typically approximate the variance by treating the system-
atic design as a simple random sample of lines. This leads to overestimation of the
true variance. Here we estimate abundance and encounter rate variance from an ex-
tensive systematic line transect survey of the endangered Gopher tortoise, Gopherus
polyphemus. The data were collected by the Joseph W. Jones Ecological Research
Centre in Fort Gordon and Ichaway, Georgia, USA, during 2010 and 2011. Despite
excellent survey designs and field methods, the resulting estimates of abundance
have shown high variance. We implement variance estimators for random designs
and systematic designs. One approache to estimating a systematic variance for spa-
tial surveys is to approximate it by a stratified design. As expected, this produced
substantially lower variance estimates, which are probably more realistic.
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14.2.2 Sponsors’ Talks - 14:00-15:30

SESSION 1 (14:00-15:00): Room: LT3/4, Chair: Karen Pye

Talk Time: 14:00-14:30

MAKING DECISIONS WITH CONFIDENCE - STATISTICS THE SHELL
WAY

Yanyun Wu
Shell

Shell’s Statistics and Chemometrics team provides research and consultancy ser-
vices in data analysis and visualisation, statistical modelling, experimental design
and statistical software tool development to many Shell businesses in the fields of
commerce, finance, process development and product development. The group,
based at Amsterdam, Chester and Houston, serves clients world-wide.

Talk Time: 14:30-15:00

STATISTICS IN FLOOD RISK MANAGEMENT
Rob Lamb, Ye Liu

JBA

The JBA Trust is a not-for-profit foundation, funded by the JBA Group of compa-
nies to support and promote scientific research and education in the fields of envi-
ronmental risks and resources. Within JBA our research interests include statistical
models for natural hazards, in particular relating to flood risk. . In this talk we will
give a quick overview of some ways in which statistical concepts are used in flood
risk management, and how statistical research has helped to make advances in flood
risk models.

SESSION 2 (14:00-15:00): Room: LT5/6, Chair: Claire Hargreaves

Talk Time: 14:00-14:30

PREDICTING FOOTBALL RESULTS
Richard Hill

ATASS

For as long as there has been competitive football, spectators have tried to predict
match outcomes in advance - both for entertainment and for financial gain. However,
only with the development of modern statistical techniques (coupled with advances
in computing) has it become possible to build sophisticated forecasting models that
can accurately assess the probability of each possible scoreline. The output of such
models can be compared against the ”market view” expressed by traders on an online
betting exchange, thereby highlighting promising betting opportunities.
Talk Time: 14:30-15:00
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IMPACT OF STATISTICS ON PRECLINICAL RESEARCH & EARLY
CLINICAL TRIALS SOME EXAMPLES

Katrina Gore
Pfizer

“Sir Alexander Fleming didnt have the benefit of modern instrumentation, a dish-
washer and a statistician to tell him what he had found. The latter, of course, could
only tell him whether the results were significant. I suspect Sir Alexander knew this
already, don’t you?1

“The medical statistician is someone who looks up the number of patients you
need in a table and comes up with the answer too many. Then, when the trial is
over, he presses a button on his computer and produces a report that nobody can
understand.2

In this talk, I will provide a more accurate description of the work carried out
by statisticians supporting preclinical drug research and the design and analysis of
clinical trials. Examples are taken from my experience at Pfizer (Neusentis) as a well-
practiced preclinical statistician and a newly converted clinical statistician and will
cover diverse examples in the areas of DoE and Multivariate methods for gene ex-
pression analysis, pK/pD modelling for an adverse event, and Bayesian design.

1 Quote from a Leader in Research in 1963, which is a view still held by (many?) sci-
entists today.
2 Quote taken from Stephen Senn, Statistical Issues in Drug Development on how some
(falsely) perceive medical statisticians.

SESSION 3 (15:00-15:30): Room: LT1, Chair: Karen Pye

Talk Time: 15:00-15:30

THE RSS - WHO WE ARE, WHAT WE DO AND WHY YOU SHOULD
GET INVOLVED

Paul Gentry
Royal Statistical Society

Representatives of the Royal Statistical Society will provide an overview of the
Society and its activities. Topics that will be covered include membership options,
opportunities for professional development, the RSS Young Statisticians Section and
the Society’s getstats campaign.
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15 Poster Abstracts by Author

NORMAL APPROXIMATION OF THE MAXIMUM LIKELIHOOD
ESTIMATOR USING STEIN’S METHOD

Andreas Anastasiou
University of Oxford, Department of Statistics

Keywords: Maximum likelihood estimator, Stein’s method

In Statistics, maximum likelihood estimation is a widely used method for estimat-
ing the parameters found in a statistical model. One of the most important properties
of the maximum likelihood estimator (MLE) is related with its asymptotic distribu-
tion. Under regularity conditions, this distribution is found to be normal with mean
the unknown parameter θ0 and variance 1

I(θ0)
, where I(θ0) is the expected Fisher in-

formation number of θ0.

In this poster, we examine using Stein’s method how close to the normal distribu-
tion, the distribution of the MLE is. Stein’s method provides explicit bounds for dis-
tributional distances even under the presence of dependence. In the poster, special
attention is given to the exponential family of distributions.

HYBRID SIMULATION MODELS FOR EFFECTIVE MAINTENANCE OF
THE TELECOMMUNICATIONS NETWORK

Mark Bell
Lancaster University

Continuous access to the UKs growing telecommunications network is essential
for a huge number of organisations, businesses and individuals. The network is a
large complex system that regularly requires both planned and unplanned mainte-
nance. To perform this maintenance effectively the organisation responsible must
ensure that at any time they have a sufficient number of appropriately trained staff
available to meet demands which can vary greatly. Models that can accurately pre-
dict the impact of changing demands both on the resources available and the existing
workload are of considerable benefit. Of particular importance is the models abil-
ity to forecast key performance measures of service delivery, as these are central to
customer satisfaction. In Operational Research, two widely used dynamic modelling
methods for understanding and improving organisational systems and processes are
discrete event simulation (DES) and system dynamics (SD). Both approaches aim to
represent the important logical elements and the links between them that lead to the
distinctive behaviour of the system or process of interest. However, the techniques
differ in their approaches to modelling several aspects and in certain situations when
used in isolation each technique may have difficulties capturing all the important fea-
tures of the system. There is an increasing call for hybrid models that combine SD
and DES methodologies as it has been argued that the limitations of each approach
complement each other. We present a hybrid model for service delivery and explain
the differences between this approach and standard SD/DES techniques.
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FRAILTIES AND TIME DEPENDENT COVARIATE EFFECTS IN SURVIVAL
Juliana Consul and Dr. Malcolm Farrow

Newcastle University
Keywords: Frailties, time dependent covariate and survival

We consider the effects of frailties and non proportionality of hazards in survival
models. In some survival data sets, the effects of covariates on the hazard function
appear to change over time but this effect can sometimes be removed or even elim-
inated by the introduction of frailties. By using a piecewise constant hazard model
we can investigate the time-dependence of covariates effects with and without frail-
ties in the model. This is illustrated with an example involving survival of leukamia
patients.

OPTIMAL BASIS SELECTION FOR SMOOTH SUPERSATURATED
MODELS

Peter Curtis and Hugo Maruri-Aguilar
Queen Mary

Keywords: smooth supersaturated models, computer experiments, algebraic statistics

We seek to approximate computationally expensive computer simulations with
cheaper metamodels. To this end we fit a polynomial interpolator to the data, the ba-
sis of which is the constituent monomials. We then extend the basis with additional
monomials to create a smooth supersaturated model. The addition of a correspond-
ing dummy data points creates a unique interpolator dependent on the position of
the dummy data. We can then select data points such that the smoothness is mini-
mized for a given monomial basis. The problem is how to determine the monomials
in the basis such that the resulting model is optimized for smoothness and computa-
tional expense. We select an initial monomial basis and then implement a local search
algorithm to optimize this basis. This poster details the selection and search methods
and analyzes the effects of the procedure parameters on a 5-dimensional data-set.

STOCHASTIC METHODS FOR VIDEO ANALYSIS
Rhian Davies1, Idris Eckley1, Lyudmila Mihalova2 and Nicos Pavlidis3

Lancaster University Maths & Stats1, Lancaster Infolab 212, Lancaster Management School3

Keywords: Compressive Sensing, Signal and Image Processing

Surveillance cameras have become ubiquitous in many countries, constantly col-
lecting large volumes of data. Due to an over-abundance of data it can be extremely
difficult to convert this into useful information. There exists considerable interest in
being able to process such data efficiently and effectively to monitor and classify the
activities which are identified in the video.

We aim to develop a smart video system with the ability to classify behaviour into
normal and abnormal activities which could allow the user to be alerted to anoma-
lous behaviour in the monitored area without the need to manually sift through all
of the videos. For example, the system could be used to notify a shop owner to a
customer placing goods into their bag instead of their shopping trolley.

In order to develop such a system, we intend to start by adapting simple back-
ground subtraction techniques to improve their accuracy. These algorithms are used
to separate foreground from the background, allowing us to monitor the activities of
interest clearly.

68



IDENTIFICATION OF BREEDS IN DOGS

Orlando Döhring1, Neale Fretwell2 and David Balding1

UCL Genetics Institute, Department of Genetics, Evolution and Environment 1, Mars
Veterinary 2

Keywords: Statistical Genetics, MCMC, PHASING, Regression, HMMs,
High-Performance Computing

Our goal is to identify the breed composition of mixed-breed dogs. Genetic test
data has been provided by Mars Veterinary, using SNP markers.

Firstly, in our algorithm we compute a representation which characterizes the ge-
netic variation within breeds. The genetic variation is given by haplotype frequencies
which we compute for each chromosome over all breed sets composed of purebred
training dogs. These haplotype frequencies are reconstructed from the genotype data
using software PHASE. Clustering of either genotype data or haplotype frequencies
using a variety of similarity measures provides a visual measure for ease of breed dis-
crimination. These breed similarity plots show that typically some breeds are very
distinct while breeds which have subpopulations, for example based on country (UK
vs. USA), may show some overlap.

In our approach we use these haplotype frequencies to predict the breed com-
position of test dogs under the assumption of lineages formed by up to eight dif-
ferent great-grandparents. However, the search space over all possible lineages is
huge. Enumeration and exploration of all possible lineages is prohibitive. To com-
pute breed probabilities given a genotype test dog we approximately sample this
search space with a Metropolis-Hastings algorithm. As proposal density we either
uniformly sample new breeds for the lineage or we bias the Markov Chain, such that
breeds in the lineage are more likely to be replaced by similar breeds. We will present
performance results and compare deviation of true breed proportions with estimated
breed proportions for a synthetic, mixed breed test dataset.

SPORTS DATA ANALYSIS

George Foulds, Roger Brooks and Michael Wright
Lancaster University

Keywords: Sports, Home Advantage, Golf, Changepoints, Technology

Home advantage refers to the positive effect experienced by a player or team play-
ing at home. Research in this field will initially focus on association football, most no-
tably the four major English Leagues. Data analysis may reveal quantative relation-
ships between home goal advantage and various aspects such as crowd size, travel
and referee bias. Changepoint detection techniques will allow for a more accurate
analysis. By utilising likelihood methods and taking into account the uncertainty of
parameter estimates about such a changepoint a smoothed deviance surface may be
created. This should allow for more accurate parameter estimates and confidence in-
tervals. Simulation models will be explored, allowing the evolution of an archetypal
model capable of predicting match outcome whilst taking into account home advan-
tage.
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Many sports use technology which can be optimised in an attempt to aid per-
formance. Future research will attempt to clarify this by investigating player perfor-
mance, consistency and other important factors with respect to certain design param-
eters of their equipment. For example, the consistency of professional golf players
will be analysed using their normalised round scores or z-scores. Change point anal-
ysis may then be used to allow the estimation of points in time where consistency
changed noticeably, which may be attributed to the introduction of new technologies
or equipment. This prior knowledge may then allow faster updates in model predic-
tion. Research has already revealed changes in consistency over time in the European
Tour, further analysis will reveal whether the driver for this trend is a technological
one.

STOCHASTIC MODELING OF CLAIM FREQUENCY IN THE ETHIOPIAN
MOTOR INSURANCE CORPORATION: A CASE STUDY OF HAWASSA

DISRICT

Mikiyas Gebresamuel1 and Prof. Henning Omre2

Arba Minch University1, Norwegian University of Science & Technology2

Keywords: Non-homogeneous Poisson process, Claim intensity, Seasonal model, Maximum
likelihood estimation

The objectives of this thesis was to model seasonal variations in claim intensities
and to evaluate the dependency of covariates on claim rates. The data for this the-
sis were obtained from claimants registered during September 2009 to August 2011,
both inclusive at the Ethiopian Insurance Corporation in Hawassa. We present a
procedure for consistent estimation of the claim frequency for motor vehicles in the
Ethiopian Insurance Corporation, Hawassa District. The seasonal variation is mod-
eled with a non-homogeneous Poisson process with a time varying intensity function.
Covariates of the policy holders, like gender and age, is corrected for in the average
claim rate by Poisson regression in a GLM setting. An approximate maximum likeli-
hood criterion is used when estimating the model parameters. The seasonal param-
eters are found to be ±25% and to be statistically significant. February has highest
while August has lowest claim rate. Only age group 36-45 has significantly lower
claim rate than age group 20-25. The rate is about one third. Lastly female is not
found to have significantly lower claim rates than males, however, there are indica-
tions that maight be slightly so.

DEVELOPING ROBUST SCORING METHODS FOR USE IN CHILDREN

Phillip Gichuru
Lancaster University

Keywords: child development assessment

Children with disability have increased susceptibility to psychiatric disorder and
social adjustment problems, which leads to many stresses on the child and family.
In developing countries these problems are exacerbated, and it has been shown that
developmental delays could be prevented if early intervention and detection pro-
grammes were available for these children.

70



The aim of this project is to develop a methodological framework of scientifically
robust methods for assessing health outcomes in children with disabilities, in partic-
ular, by implementing and contrasting methods for detecting and scoring the stages
of development. Such tools will be of benefit to community health workers in rural
African settings as well as those looking at the developmental outcomes of children
with disabilities in the developed world. They can be incorporated into national and
international maternal and community health programs, and be used to monitor and
evaluate child wellbeing, health and nutrition at a population level. They will also
allow for evidence-based evaluation of identified factors influencing disability.

A poster comparing and contrasting the performance of the Rigby et als Gener-
alized Additive Models for Location Scale and Shape (GAMLSS) method [1] will be
compared.
[1] Rigby RA, Stasinopoulos DM. Generalized additive models for location, scale and
shape. Appl Stat 2005; 54: 507-44.

GENERALIZED LINEAR GEOSTATISTICAL MODELS FOR COMBINING
DATA FROM MULTIPLE SURVEYS: SOME TECHNICAL INSIGHTS

Emanuele Giorgi
Lancaster University

Keywords: Environmental monitoring, Geostatistics, Gold-standard survey, Bias,
Gaussian process

In this poster we describe some theoretical and technical aspects of the models
presented in the talk ”Combining data from multiple surveys by using generalized
linear geostatistical models”. We discuss the main computational issues arising when
fitting these models and present a novel approximating procedure for maximizing
the likelihood which is potentially applicable to whole class of generalized linear
mixed models.

REVIEW TO ASSESS THE QUALITY OF REPORTING HARMS USING THE
CONSORT CRITERIA: A SYSTEMATIC REVIEW OF COHORT

INVESTIGATIONS

Alex Hodkinson, Jamie Kirkham, Catrin Tudur-Smith and Carrol Gamble
Liverpool University

Keywords: Adverse Events, Consolidation of Standards Reporting, harm*, CONSORT,
Safety, Risk, Adverse Effect, Clinical Trial, RCT, Randomised Controlled Trial, Randomized

Controlled Trial

Objective: To determine the standard of reporting of harms related data, in ran-
domised controlled trials (RCTs) according to the CONSORT statement extension for
harms.

Design: Systematic review.
Data sources: The Cochrane library, Ovid MEDLINE, Scopus and ISI Web of

Knowledge were searched for relevant literature.
Eligibility criteria for selecting studies: We included English publications of stud-

ies that used the CONSORT harms extension to assess the reporting of harms in RCTs.
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Results: We identified 7 studies that had included between 10 and 205 RCTs. The
quality of included studies was assessed by risk of bias tool, with four domains to
assess. One study with three out of the four domains signifying high risk assessed
hypertension reporting. Three studies with three of the four domains, and signifying
low risk assess Urology literature, CAMs and epilepsy. Trial adherence to the CON-
SORT harms criteria proved inadequate in most reports, and lacked overall consis-
tency across all studies. Adverse events (AEs) are poorly defined, indicated by all but
one study of a mixed clinical area fail to exceed 50% trial adherence. The description
for collection of harms data varies across studies. Records of participant withdrawals
within trial reports is inconsistent, as three studies report above 60%, but two fail to
exceed 35%. The severity grading and seriousness of the AEs are poorly described
across three studies (<40% of included RCTs met the CONSORT criteria), however
two studies report above 70%.

Conclusions: The CONSORT harms extension has not been sufficiently adopted.
To ensure a more complete and transparent report journals should emphasise to re-
searchers the need to use the CONSORT extension for harms whenever RCTs include
harm outcomes.

SEGMENTATION OF RAMAN MICROSPECTROSCOPIC SKIN IMAGES
THROUGH HIDDEN MARKOV RANDOM FIELD MODELS

Ufuk Mat
RHUL

Keywords: hidden Markov random field models, image segmentation, simulated annealing

Companies in the oil industry often place sensors within their equipment in or-
der to monitor various properties, such as the temperature of the local geology or
the vibration levels of the flowing oil, at multiple locations over time throughout the
extraction system. A sudden change in these properties could lead to a fault in the
system. Such changes in the properties of data are known as changepoints. The abil-
ity to effectively detect changepoints in a given set of data has significant practical
implications.

The task of developing changepoint detection methods is complicated by the fact
that the data sets are often very large, and consist of measurements from multiple
variables which are related in some way. Hence, it is important to be able to develop
methods which are able to effectively cope with multidimensional data. In particular,
we may wish to search for changepoints which are common to each of the time series
of the variables being measured, rather than those which occur only in the time series
of a single variable.

This poster outlines the basic concept of changepoints, presenting both the uni-
variate and multivariate changepoint problems. The various different types of mul-
tivariate changepoints are described, and the issues surrounding the detection of
changepoints in a multivariate setting are highlighted. A substantive application re-
quiring the use of multivariate changepoint detection methods is examined in order
to reinforce the importance of developing novel multivariate changepoint methods.
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SEMI-PARAMETRIC PREDICTIVE INFERENCE FOR BIVARIATE DATA
USING COPULAS

Noryanti Muhammad
University of Durham, United Kingdom

Keywords: Copula, Nonparametric Predictive Inference, bivariate data

Copula is a well-known statistical concept for modelling dependence of random
variables. A copula is a joint distribution function whose marginals are all uniformly
distributed on [0, 1] and it can be used to model the dependence separately from the
marginal distributions. There are several parametric copula families such as elliptical
and Archimedean copulas, most families have parameters that control and measure
the strength of the dependence. Frequentist and Bayesian approaches for statistical
inference have been developed and applied in several areas, including finance (e.g
asset allocation, risk modelling and management), actuarial science (mortality and
losses), biomedical studies (modelling correlated event times and competing risks)
and engineering (process control and hydrological modelling).

Nonparametric predictive inference (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 a few modelling assump-
tions. NPI has been presented for Bernoulli data, ordinal data, multinomial data and
real-valued data, possibly with right-censored observations.

I am developing NPI for bivariate data with the use of copulas. Initially, I use
NPI for the marginals combined with a parametric copula, leading to a new semi-
parametric method. I am investigating the performance of this method for prediction
and explain related research challenges.

SELLING A STOCK OVER RANDOM HORIZONS

Iker Perez Lopez
The University of Nottingham

Keywords: Optimal Stopping, Free Boundary Problems, Differential Equations

Under a Black-Scholes framework, we analyze the convenience of selling a stock
at one time or another over the period given until a random deadline. This deadline
is assumed to be reached at the time of the n-th jump in a Poisson process with rate ω.
The goal is to optimize, for all possible stopping times, a prediction problem focused
on the ratio within the maximum price of the stock over the entire random time pe-
riod and its price at each point. We derive complete solutions for the strategies to
follow for all possible choices of parameters defining the dynamics of the stock; we
provide an integral equation for the optimal stopping boundaries to solve as well as
an expression for the value of the holding dependant on its state, measured by the
aforementioned ratio.
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CHANGEPOINTS & SENSOR-BASED SYSTEMS

Benjamin Pickering1, Idris Eckley1 and Philip Jonathan2,
STOR-i DTC, Lancaster University1, Shell Technology Centre Thornton2

Keywords: changepoints, multivariate, wavelets, sensors

Companies in the oil industry often place sensors within their equipment in or-
der to monitor various properties, such as the temperature of the local geology or
the vibration levels of the flowing oil, at multiple locations over time throughout the
extraction system. A sudden change in these properties could lead to a fault in the
system. Such changes in the properties of data are known as changepoints. The abil-
ity to effectively detect changepoints in a given set of data has significant practical
implications.

The task of developing changepoint detection methods is complicated by the fact
that the data sets are often very large, and consist of measurements from multiple
variables which are related in some way. Hence, it is important to be able to develop
methods which are able to effectively cope with multidimensional data. In particular,
we may wish to search for changepoints which are common to each of the time series
of the variables being measured, rather than those which occur only in the time series
of a single variable.

This poster outlines the basic concept of changepoints, presenting both the uni-
variate and multivariate changepoint problems. The various different types of mul-
tivariate changepoints are described, and the issues surrounding the detection of
changepoints in a multivariate setting are highlighted. A substantive application re-
quiring the use of multivariate changepoint detection methods is examined in order
to reinforce the importance of developing novel multivariate changepoint methods.

THE EFFECT OF REPLICATE NUMBER ON THE BEHAVIOUR OF
LOW-TEMPLATE DNA ANALYSIS

Christopher Steele
University College London

Keywords: LTDNA, Forensic, Bayesian

Low-template DNA (LTDNA) samples are DNA samples that contain small amounts
of DNA, usually below 200 picograms, which corresponds to as few as 20 human
cells. With these amounts of DNA stochastic processes become more pronounced
than with higher amounts of DNA, warranting the application of software specially
designed for the analysis of LTDNA samples. One of the central premises of the
statistical equations behind the analysis of LTDNA samples is that the information
from different replicates can be combined simply taking the product of the informa-
tion available from each replicate. However, this premise has previously not been
rigorously tested.

The likeLTD software is used to test the behaviour of the LTDNA equations un-
der varying numbers of replicates, and under varying conditions. Additionally the
behaviour of likeLTD is compared to the behaviour of another software package, LR-
mix, developed by Hinda Haned, under a number of conditions.
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The central premise of combining replicate information holds true, as the be-
haviour of likeLTD matches the behaviour that would be expected under the condi-
tions tested. However, likeLTD becomes more erratic with more than eight replicates,
suggesting a replicate limit of eight replicates.

Additionally likeLTD can be seen to be more informative than LRmix when there
are multiple unknown contributors in the crime stain profile, due to the more com-
plex nature of likeLTD when compared to LRmix. Under more simple conditions,
such as one unknown contributor to the DNA sample, LRmix performs as equally
well as likeLTD.
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18 Delegate List

Name Institution Year
Email
Research Interests

Emmanuel Afuecheta
University of Manchester 1
afuechetaeo@yahoo.com
Extreme values, Epidemic modelling

Justice Moses Kwaku Aheto
Lancaster University 1
j.aheto@lancaster.ac.uk
Disease Modelling, Multilevel Modelling, General Statistical Analysis

Muhammad Iftakhar Alam
Queen Mary, University of London 3
m.alam@qmul.ac.uk
Clinical Trial Designs

Yousef Alharbi
University of Birmingham 4
yfh100@hotmail.com
Nonparametric smoothing, Title: The plug-in method for the Error
Variance function in Nonparametric Regression Models

Muteb Alharthi
Nottingham University 1
pmxma16@exmail.nottingham.ac.uk
Model assessment for stochastic epidemic models in Bayesian ap-
proach

Saad Almalki
University of Manchester 4
saad8582@hotmail.com
Reliability

Orasa Anan
University of Southampton 1
oa2e12@soton.ac.uk
Capture recapture data

Andreas Anastasiou
University of Oxford 1
andreas.anastasiou@jesus.ox.ac.uk
Normal approximation using Stein’s method
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Email
Research Interests

László Antal
University of Manchester 1
laszlo.antal@postgrad.manchester.ac.uk
Statistical Disclosure Control

Matthew Arnold
University of Bristol 3
matthew.arnold@bristol.ac.uk
Topological statistics

Ozgur Asar
Lancaster University 1
o.asar@lancaster.ac.uk
Correlated data, statistical computing, model selection

Hanan Baaqeel
University of Nottingham 4
pmxhb@nottingham.ac.uk
Stochastic Proccesse

Maha Bakoben
Imperial College London 2
m.bakoben11@imperial.ac.uk
Classification methods and clustering analysis

Shaun Barber
University of Leicester 1
srb43@leicester.ac.uk
Methods for selecting variables in multivariate models

Mark Bell
Lancaster University 2
m.bell1@lancs.ac.uk
Bayesian methods, Simulation modelling: discrete-event and system
dynamics

Niamh Cahill
University College Dublin 2
niamh.cahill.2@ucdconnect.ie
Bayesian Statistics, Sea Level Change.

Wanpen Chantarangsi
University of Southampton 3
wc2f10@soton.ac.uk
Simultaneous Inference
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Name Institution Year
Email
Research Interests

Efstratia Charitidou
National Technical University of Athens 3
echarit@central.ntua.gr
Bayesian Inference, Transformation Families, Data analysis, Biostatis-
tics

Wenqian Cheng
London School of Economics 1
w.cheng4@lse.ac.uk
Social Media Data Mining (Twitter & Weibo via R), Statistics in Finance

Yafeng Cheng
Newcastle University 2
yafeng.cheng@ncl.ac.uk
Functional data analysis, Gaussian process regression

Iulia Cichi
Universit degli Studi di Padova 1
iuliacichi@yahoo.it
Nonparametric statistics, Permutation tests, Quality control

Juliana Consul
Newcastle University 1
j.i.consul@ncl.ac.uk
Bayesian modelling of covariates effects on survival with application to
non-hodgkins lymphoma data.

Amy Cotterill
Lancaster University 1
a.cotterill@lancaster.ac.uk
Medical Statistics

Peter Curtis
Queen Mary, University of London 1
pcurtis@maths.qmul.ac.uk
Algebraic Statistics, Computer Simulations/Modelling

Rhian Davies
Lancaster University 1
r.davies3@lancaster.ac.uk
Signal and Image processing, Pattern recognition, Compressive sensing

Thinh Doan
Trinity College Dublin 3
tdoan@tcd.ie
Spatial statistics, Bayesian analysis, paleoclimate reconstruction
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Email
Research Interests

Orlando Doehring
University College London 3
o.doehring@ucl.ac.uk
Statistical Genetics, Multivariate Statistics, Bayesian Statistics, Data
Mining, Machine Learning

James Edwards
Lancaster University 1
j.edwards4@lancaster.ac.uk
Bayes sequential decision problems

Amira Elayouty
University of Glasgow 1
a.el-ayouti.1@research.gla.ac.uk
Spatio-temporal environmental statistics

Axel Finke
University of Warwick 2
a.finke@warwick.ac.uk
Sequential Monte Carlo, Particle Filtering, Particle MCMC.

Tom Flowerdew
Lancaster University 1
t.flowerdew1@lancaster.ac.uk
Investment and gambling theory

George Foulds
Lancaster University 1
g.foulds@lancaster.ac.uk
Sports Data Analysis

Darmesah Gabda
Lancaster University 3
d.gabda@lancs.ac.uk
Extreme value theory and its application

Mikiyas Gebru
Arba Minch University 1
miksam4@gmail.com
Modelling

Phillip Gichuru
Lancaster University 2
gichuru@exchange.lancs.ac.uk
Statistical methods in child development assessment
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Email
Research Interests

Emanuele Giorgi
Lancaster University 1
e.giorgi@lancaster.ac.uk
Spatial Statistics

Apostolos Gkatzionis
University of Warwick 2
A.Gkatzionis@warwick.ac.uk
Maximum likelihood, nonparametric density estimation, statistical
models with categorical explanatory variables, Glms.

Khuneswari Gopal Pillay
University of Glasgow 1
khuneswari@gmail.com
Statistical Modelling

Ali Habibnia
London School of Economics 1
a.habibnia@lse.ac.uk
Financial Econometrics, Time Series Analysis & Forecasting, Artificial
Intelligence, Machine Learning and Statistical Learning

Georg Hahn
Imperial College London 2
g.hahn11@imperial.ac.uk
Computational statistics, algorithmic mathematics, Monte-Carlo meth-
ods, MCMC, fast algorithms, multiple testing, graph theory & algo-
rithms, operational research

Kate Hanley
University of Bristol 1
katelouisehanley@gmail.com
Environmental statistics, snow rheology models, Bayesian statistics,
MCMC

Claire Hargreaves
Lancaster University 3
c.hargreaves1@lancaster.ac.uk
Application of crime statistics

William Havercroft
University of Bristol 3
w.havercroft@bristol.ac.uk
Causal Inference
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Email
Research Interests

Richard Haydock
University of Nottingham 2
pmxrh2@nottingham.ac.uk
Statistical Image Analysis

Alex Hodkinson
University of Liverpool 2
ahoddy@liverpool.ac.uk
Clinical trial methodology, Adverse reactions (coding, classifications),
Adverse reactions in children, Trial design, conduct and analysis

David Hofmeyr
Lancaster University 1
hofmeyr@exchange.lancs.ac.uk
Machine learning, Classification, Clustering, Online learning

Kate Honeyford
University of Leicester 2
ceh28@le.ac.uk
Applied health statistics - performance of primary care.

Gyeongtae Hong
Lancaster University 2
g.hong@lancaster.ac.uk
Point process with history dependence

Mohammad Zakir Hossain
Queen Mary, University of London 1
zhossain@maths.qmul.ac.uk
Statistics

Md Anower Hossain
University of Nottingham 1
pmxmahos@nottingham.ac.uk
Bayesian Computing, Statistical Inference

Qilin Hu
London School of Economics 1
q.hu1@lse.ac.uk
High-dimensional factor modeling, Large covariance matrix estimation

Hairui Hua
University of Birmingham 2
huaharry67@gmail.com
Nonparametric and Semiparametric Smoothing Technique in Density
Estimation and Hazard Ratio Estimation
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Email
Research Interests

Yuanzhi Huang
University of Southampton 1
yh2g11@soton.ac.uk
Design of Experiments

Royes Joseph
Keele University 2
r.joseph@keele.ac.uk
Clinical trials

Claire Keeble
University of Leeds 2
mm07cmk@leeds.ac.uk
Statistics, Biostatistics, Epidemiology

Ioanna Lampaki
Lancaster University 2
i.lampaki1@lancaster.ac.uk
MCMC, geostatistics, spatial statistics,Computationally Intensive
Methods

Finbarr Leacy
University of Cambridge 1
finbarr.leacy@mrc-bsu.cam.ac.uk
Missing Data, Causal Inference

Tsun Man Clement Lee
Lancaster University 2
clementlee61087@yahoo.com.hk
Extreme Value Theory, Functional Data Analysis

Kim Lee
University of Southampton 1
kimmay lee@yahoo.com
Statistical Methods, Bayesian Designs

Adrian Leguina
University of Manchester 2
adrian.leguinaruzzi@postgrad.manchester.ac.uk
Multivariate statistics, latent variable modelling, social stratification,
sociology of consumption

Hsiao-Yin Liu
Queen Mary, University of London 1
hliu@maths.qmul.ac.uk
Sequential analysis
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Email
Research Interests

Sam Livingstone
University College London 1
samuel.livingstone@ucl.ac.uk
Monte Carlo Methods, Information Geometry, Statistical inference

Boryana Lopez
University of Warwick 1
B.C.lopez-kolkovska@warwick.ac.uk
Survival analysis, Statistical Medical studies, Epidemiology

Angela Luna
University of Southampton 1
alh1g12@soton.ac.uk
Survey sampling. Multilevel modelling. Small area estimation.

Robert Maidstone
Lancaster University 1
r.maidstone@lancs.ac.uk
Statistics & OR: Detection of changepoints in time-series data.

Jak Marshall
Lancaster University 2
jkmrshll88@gmail.com
Homeland Security, Bayesian Learning, Stochastic Dynamic Program-
ming, Knowledge Gradient Methods

Ufuk Mat
Royal Holloway, University of London 2
ufukmat@gmail.com
Statistical image processing, machine learning

Amanda Minter
University of Liverpool 1
a.minter@liverpool.ac.uk
Spatial epidemiology & infectious disease modelling of leptospirosis in
Salvador Brazil

Kathryn Mitchell
Lancaster University 1
k.mitchell4@lancaster.ac.uk
Medical statistics
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Email
Research Interests

Erin Mitchell
Lancaster University 4
e.mitchell@lancaster.ac.uk
Non-stationary time series, dynamic linear models, wind speed fore-
casting

Lisa Mott
University of Nottingham 2
pmxlm4@nottingham.ac.uk
Global tractography within a Bayesian framework

Noryanti Muhammad
University of Durham 1
noryanti.muhammad@durham.ac.uk
Nonparametric Predictive Inference, Statistics

Kamarul Imran Musa
Lancaster University 2
kim4597@gmail.com
Epidemiology and Biostatistics

Christopher Nemeth
Lancaster University 2
c.nemeth@lancs.ac.uk
SMC, MCMC, target tracking, nonparametric inference

Serdar Neslihanoglu
University of Glasgow 2
snes1982@hotmail.com
Financial Statistics

Keith Newman
Newcastle University 1
keith.newman@newcastle.ac.uk
Stochastic and deterministic methods for Bayesian inference in large
linear models

Colleen Nooney
University of Leeds 1
js08cn@leeds.ac.uk
Statistical Bioinformatics

Jamie Owen
Newcastle University 2
j.r.owen@ncl.ac.uk
Stochastic Kinetic Models, MCMC, Bayesian Inference
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Email
Research Interests

Timothy Park
Lancaster University 2
t.park@lancaster.ac.uk
Wavelet Analysis of Time Series

Alice Parry
Lancaster University 3
alice6parry@googlemail.com
Medical statistics/clinical trials

Shreena Patel
Lancaster University 2
s.patel10@lancaster.ac.uk
Bayesian hierarchical models and clustering

Iker Perez Lopez
University of Nottingham 2
pmxip4@nottingham.ac.uk
Free-Boundary problems, Optimal Stopping problems and Stochastic
Control

Paraskevi Pericleous
University of East Anglia 2
p.pericleous@uea.ac.uk
Longitudinal Analysis, Survival Analysis, Joint Modelling

Heather Pettitt
University of Nottingham 3
pmxhp@nottingham.ac.uk
Shape and image analysis

Benjamin Pickering
Lancaster University 1
b.pickering@lancs.ac.uk
Changepoints, multivariate time series, wavelets

Matthew Powney
University Of Liverpool 2
mpowney1@gmail.com
Missing Data, Joint Modelling of Longitudinal and time-to-event data

Rocio Prieto
University of St Andrews 1
rpg2@st-andrews.ac.uk
Statistical Ecology, Animal abundance estimation using acoustics
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Email
Research Interests

Karen Pye
Lancaster University 3
k.pye2@lancaster.ac.uk
Medical Statistics, Clinical Trials, Bayesian Statistics

Nicola Reeve
Lancaster University 3
n.reeve@lancaster.ac.uk
Spatial statistics, Epidemiology

Kirsty Rhodes
University of Cambridge 1
kirsty@mrc-bsu.cam.ac.uk
Biostatistics, Meta-analysis, Bayesian statistics

Anthony Riley
Leeds University 3
mmadr@leeds.ac.uk
Chromosome Structure, Multidimensional Scaling

Emma Ross
Lancaster University 1
ecross15@hotmail.co.uk
Probability, statistics, risk, Operational Research, Stochastic program-
ming, data visualisation

Niamh Russell
University College Dublin 2
niamh.russell@gmail.com
Non sequential classification methods

Beatrice Sell
University of Aberdeen 3
beatrice@bioss.sari.ac.uk
Gut bacteria

Laurence Shaw
University of Nottingham 1
pmxlmsha@nottingham.ac.uk
Theoretical Epidemiology

Majeed Simaan
London School of Economics 1
m.simaan@lse.ac.uk
Estimation Risk in Modern Portfolio Theory
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Email
Research Interests

Sarah Simpson
Lancaster University 1
s.simpson3@lancaster.ac.uk
Adaptive designs for clinical trials.

Kabir Soeny
Queen Mary, University of London 1
k.soeny@qmul.ac.uk
Optimal Design of Experiments, Statistical Modelling

A’yunin Sofro
Newcastle University 1
a.sofro@ncl.ac.uk
Biostatistics, Spatial Statistics, Missing Data, Multivariate anaysis

Michael Spence
Sheffield University 3
m.a.spence@sheffield.ac.uk
Intractability likelihoods, Ecology

Natchalee Srimaneekarn
University of Southampton 1
ns4e12@soton.ac.uk
Simultaneous inference, Equivalence test

Christopher Steele
University College London 1
c.steele.11@ucl.ac.uk
Forensic Genetics

Ben Stevenson
University of St Andrews 1
bcs5@st-andrews.ac.uk
Animal density estimation, fisheries modelling, ecological statistics,
statistical computing

Daniel Suen
Lancaster University 2
d.suen@lancaster.ac.uk
Stochastic modelling

Simon Taylor
Lancaster University 3
s.taylor2@lancaster.ac.uk
Sequential Monte Carlo methods, online Bayesian model selection
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Email
Research Interests

Thitiya Theparod
Lancaster University 1
thitiya.the@gmail.com
Statistical epidemiology

Elliott Tjia
University of Liverpool 2
etj 42@hotmail.com
Epidemic Disease Models, Quasi-stationary Distributions.

Daniel Tompsett
University of Southampton 1
dt7g08@soton.ac.uk
Simultaneous Confidence Bands and Optimal Designs

Ross Towe
Lancaster University 3
r.towe@lancaster.ac.uk
Extreme value theory, climate modelling and statistical downscaling

Patricio Troncoso
University of Manchester 2
patricio.troncoso@postgrad.manchester.ac.uk
Multilevel modelling, School effectiveness

Michail Tsagris
University of Nottingham 4
pmxmt1@nottingham.ac.uk
Multivariate data

Chigozie Utazi
Lancaster University 3
c.utazi@lancaster.ac.uk
Spatio-temporal Modelling

Zoltn Vereczkei
Corvinus University of Budapest 5
zoltan.vereczkei@gmail.com
Statistical disclosure control, mode effects

Rute Vieira
Newcastle University 3
rvv.gen@gmail.com
Phylogenetics, Bioinformatics, Bayesian Statistics
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Email
Research Interests

Sofia Villers
The Open University 2
sofia.villers@open.ac.uk
Sport Statistics, Multivariate and Robust Statistics

Stephanie Wallace
Lancaster university 3
S.wallace1@lancaster.ac.uk
Quantitative criminology, sociology

Yuankun Wang
Lancaster University 2
yiyi3278@gmail.com
Rank estimation

Mark Webster
University of Leeds 1
mm08mgw@leeds.ac.uk
Monte Carlo Methods, Probability and Statistics

Mat Weldon
Lancaster University 1
m.weldon@lancaster.ac.uk
Education - school choice, spatial longitudinal network models, Graph-
ical modelling

Gavin Whitaker
Newcastle University 2
g.a.whitaker@newcastle.ac.uk
Bayesian Inference for Stochastic Differential Mixed-effects Models

Amy Whitehead
University of Sheffield 2
a.whitehead@sheffield.ac.uk
Clinical Trial Design

Nina Wilkinson
Newcastle University 2
nina.wilkinson@newcastle.ac.uk
Protein structure analysis, hidden Markov models, experimental de-
sign

Hugo Winter
Lancaster University 1
h.winter@lancs.ac.uk
Extreme Value Statistics
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Jackie Siaw Tze Wong
University of Southampton 1
jstw1g09@soton.ac.uk
Mortality forecasting

Hannah Worthington
University of St Andrews 2
hw233@st-andrews.ac.uk
Ecological Statistics, Capture-Recapture Models

Neil Wright
Queen Mary, University of London 2
n.wright@qmul.ac.uk
Clinical trials

Tatiana Xifara
Lancaster University 4
t.xifara@lancaster.ac.uk
MCMC, Stochastic Processes, HMMs and Bayesian inference

Xiaoguang Xu
Nottingham University 3
pmxxx@nottingham.ac.uk
Bayesian nonparametric inference for stochastic epidemic models

Jiajia Yan
University of Wolverhampton 2
j.yan@wlv.ac.uk
Statistical analysis of diffusion tensor imaging

Dilek Yildiz
University of Southampton 1
D.Yildiz@soton.ac.uk
Uncertainty, quality measures, census, administrative data sources

Sean Yiu
University of Cambridge 1
sean.yiu@mrc-bsu.cam.ac.uk
Multi-state models

Lei Zhong
Royal Holloway, University of London 3
lei zhong123@hotmail.com
Stochastic approximation & recursive parameter estimation.
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19 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 or-
der) and your favourite poster and hand it by 14:00 on Wednesday 27th
March. The winners will be announced at the conference dinner in the
evening of Wednesday 27th March.

Best talks:

Best poster:
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Statistics for Scientists, Social Scientists and Health Professionals

Introductory short courses
Statistical Methods 16-17 October 2012
Introduction to Statistics (SPSS I)  14-15 November 2012
Secondary Data Analysis  29 November 2012
Questionnaire Design, Reliability and Validity 3 December 2012
Sampling Design  4 December 2012
Atlas.ti 15 February 2013
Statistical Modelling (SPSS II) 7-8 March 2013

Going further with statistics
Statistical Inference 23-24 October 2012
Using R software 1-2 November 2012
Generalised Linear Models 7-9 November 2012
Duration (Survival) Analysis 23-24 January 2013
Data Mining Techniques 21-22 February 2013
Using STATA 28 February - 1 March 2013
Bayesian Methods 4-5 March 2013
Quantifying and Evaluating Forensic Evidence  18-19 March 2013
Structural Equation Modelling using AMOS 21-22 March 2013
Multi-Level Models 24-25 April 2013
Methods for Missing Data 1-2 May 2013
Quantitative Criminology 15-16 May 2013
MSc/PgDip/PgCert in Quantitative Methods: Study a selection of courses full-time 
or part-time and get a postgraduate qualification (eg. 6 courses for a PgCert). Optional 
MSc pathways include scientific research methods, social and crime statistics, statistical 
methods for health research or teaching statistics.

Specialist Topics in Medical and Pharmaceutical Research
Pharmacological Modelling 11-14 February 2013
Survival and Event History Analysis 25-28 February 2013
Adaptive and Bayesian Methods in Clinical Research 11-14 March 2013
Genomics: Technologies and Data Analyses 15 March 2013
(registration deadline is 31 January 2013 for this workshop)

Designing Early Phase Clinical Trials 10-11 June 2013
MSc in Statistics: Choose optional pathways in medical, pharmaceutical or 
environmental statistics. Study advanced techniques. For those with a background in 
mathematics or statistics.

Continuing Professional 
Development Courses 
in Statistics
Lancaster Postgraduate Statistics Centre is 
the only HEFCE funded Centre of Excellence 
for Teaching and Learning that uniquely 
specialises in postgraduate statistics. 
Courses are taught by members of the 
Statistics Group within the Department of 
Mathematics and Statistics.

What do we offer?
We offer a wide range of statistics courses and 
a variety of ways to learn. The following courses 
run regularly each year. Please check our 
website for the most up-to-date information.

For more information including fees or to 
book on a short course, please visit our 
website www.maths.lancs.ac.uk/psc or 
email us at psc@lancaster.ac.uk.

Lancaster Postgraduate Statistics Centre
Short Courses 2012-2013

Department of Mathematics & Statistics
Fylde College
Lancaster University
Lancaster
LA1 1AE
www.maths.lancs.ac.uk/∼rsc2013


